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Abstract: ISO/IEC 14515-1:2000(E) (IEEE Std 2003.1-1992) provides a definition of th€ require-
ments placed upon providers of POSIX test methods for POSIX.1 (ISO/IEC 9945-1:1990; IEEE Std
1003.1-1990). These requirements consist of a POSIX.1-ordered list of assertions’defining those
aspects of POSIX.1 that are to be tested and the associated test methods that are to be used in
performing those tests. This standard is aimed primarily at POSIX.1 test Suite providers and
POSIX.1 implementors. This standard specifies those aspects of POSIX-1\that shall be verified by
conformance test methods.
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IEEE Std 2003.1-1992 (Reaff 2000)

| 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 ather waysto prodice test_measure _purchase market _ar pravide ather goods and servicesrelated to

the scope of the IEEE Standard. Furthermore, the viewpoint expressed at the time a standard is approved and
issued is subject to change brought about through developments in the state of the art and comments
received from users of the standard. Every |EEE Standard is subjected to review at least every five yearsfor
revision or reaffirmation. When a document is more than five years old and has not been reaffirmed, it isrea-
sonable to conclude that its contents, although still of some value, do not wholly reflect the present state of
the art. Users are cautioned to check to determine that they have the latest edition of any | EEE Standard.

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

Interpretations: Occasionally questions may arise regarding the meaning:of portions of standards as they
relate to specific applications. When the need for interpretations is/rought to the attention of IEEE, the
Institute will initiate action to prepare appropriate responses. Sinced EEE Standards represent a consensus of
all concerned interests, it isimportant to ensure that any interpretation has also received the concurrence of a
balance of interests. For this reason, |IEEE and the members.of its societies and Standards Coordinating
Committees are not able to provide an instant response to interpretation requests except in those cases where
the matter has previously received formal consideration:

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

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

P.O. Box 1331

Piscataway, NJ 08855-1331

USA

Note: Attention-is called to the possibility that implementation of this standard may
require use ef/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
whieh 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.

IEEE is the sole entity that may authorize the use of certification marks, trademarks, or other designations to
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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

Organization of This Standard

Thjs document is organized into three portions:
1) Statement of scope, normative references, conformance requirements, and test'methods (Section 1.)
2) Conventions and definitions (Section 2.)

3) Assertions to test POSIX.1 {3} interface facilities (Section 2. through 10.)

Thijs introduction, any footnotes, notes accompanying the text, amfoheativeannexes are not considered|part of
this standard. Annexes A and B are informative.

Reglated Standards Activities

Activities to extend this stardard to address additional requiréments are in progress, and similar efforts can be
anficipated in the future.

>

The following areas are under active consideration at this time, or are expected to become active in the fear future:

1) Language-independent service descriptiofs of POSIX.1 {3}

2) C, Ada, and Fortran language bindings to (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 starldards 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

Exfensions are(approved as “amendments” or “revisions” to this document, following IEEE and ISO/IEC|procedures.

Approved~amendments are published separately until the full document is reprinted and such am¢ndments are
indorporated 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—
Rortable Operating System Interface
(POSIX®)—Test methods for measuring

conformance to POSIX—Part 1: System
interfaces

1.[General

1.1 Scope

Th|s standard defines the general requirements and test methods for measuring conformance to | SO/I EC 9945-1 :1990
(IHEE Std 1003.1-1990) hereinafter referred to as*POSIX.1" {3} L1t also defines the test assertions for measur] ng
comformance to POSIX.1{3}.

Th|s standard is intended for use by

¥ Developers of POSIX.14 3} test methods;

¥ Implementors of POSIX)1 {3} implementations;

¥, Application writers for 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 conformance off an
implementation'to POSIX.1 {3}.

Testing eonformance 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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ISO/IEC 14515-1:2000(E)

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 Normative 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

P to

thd standards Tisted below.

{1} 1SO/IEC 646: 1991 2 | nformation technol ogy— SO 7-bit coded character set for information interchange.

{2} 1SO/IEC 9899: 1990 I nformation technol ogy—Programming languages—C.

{3}ISO/IEC 9945-1:1990 (IEEE Std 1003.1-1990) 3 Sandard for Information Technol ogy+<Portable Operatjng
Sygtem Interface (PO X)—Part 1: System Application Program Interface (API) [ C Language]

{4} EEE Std 1003.3-1991 |EEE Standard for Information Technology—Test Methods for Measuring Conformanc
PQSIX.

1.3 Conformance

1.3.1 Implementation Conformance

NG

DO

1.3

DO

DO

NG

1.3

Th

.3.1.1 Requirements

TE — Thetypes of assertion numbering used in this document are explained in |EEE Std 1003.3-1991 {4}.

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

.1.2 Documentation

P(A) The conformance document contains a statement that indicates the full name, number, and date of
POSIX.1 {3} standard thab appliesin 1.3.1.2 of the PCD.1.

3(C) If the implementation makes international software standards available to a conforming application and
implementation decuments this:
Thedistof these standards is contained in 1.3.1.2 of the PCD. 1.
[TE — The cenformance document requirements are specified in 1.4.17.1.

.2 Applieation Conformance

bré-are no test methods provided for this subclause.

ior

the

the

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} :

21SO/IEC documents can be obtained from the 1SO office, 1, rue de Varembé, Case Postale 56, CH-1211, Genéve 20, Switzerland/Suisse.

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


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

ISO/IEC 14515-1:2000(E) IEEE Std 2003.1-1992 (Reaff 20

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

00)

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.

1.3.3.1 Types of Conformance

There are no test methods provided for this subclause.

1.3.3.2 C Standard Language-Dependent System Support

DO

DG

5(C) If the C Standard {2} language binding is supported:
The conformance document states the version of the C Standard {2} referenced in fulfilling
requirements of Section 8. of POSIX.1 {3} in 1.3.3.2 of the PCD.1.

.3.3.3 Common-Usage C Language-Dependent System Support

A01 For all functions stated in Section 8.1 of POSIX.1{3}:
The details of all differences between the interface provided and the interface that would have b
provided had the C Standard {2} been implemented instead of Common-Usage C are containeg
8.1 of the PCD.1.

D06(C) If the Common-Usage C language binding is supported and differences'exist from the C Standard {2} :

NG

GA

The version of the C Standard {2} used for referencing theydifferences is stated in 1.3.3.3 of
PCD.1.

.3.4 Other C Language-Related Specifications

[TE — When amacro exists for any function, except assert(), setjimp(), and sigsetjmp(), then all assertions, except those in|
Synopsis clause, are tested for both the macro and the fugetion interfaces. Theidentifierswith external linkage provid
access to setjmp() and sigsetjmp() shall be tested. JAssertions in the Synopsis clause are specifically related to
function or macro interfaces as appropriate. (See 14.8.)

01 For al elements except abort(), assert(); getc(), putc(), setjmp(), siggmp(), and tzset():
If the function is defined as'@macro:
It evaluates its arguments only once, fully protected by parentheses when necessary,
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.

bre are no assertiong specific to this subclause.

.3.5 Other Language-Related Specifications

bre are ne-test methods provided for this subclause.

the

Een
n

the

the
ing
the

and

.3.6 T est Methods Conformance

1.3.6.1 Requirements

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

1) All test method regquirements of 1.4.4 through 1.4.19 that are associated with required base assertions shall
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 through

1.4.19 that are associated with the requirements of this profile shall be implemented.
3) All required base assertions shall be tested.

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 sin
privilege

1.4

1.4

Th
an

The contents of POSIX.3.1 are C-language specific because POSIX.1 {3} is specified in terms of C-langu
birldings. Except where explicitly stated, the requirements and’recommendations of POSIX. 3.1 apply to a PCT]
written in either Common-Usage C or C Standard { 2} and test:conformance to either Common-Usage C or C Stand
{2} language bindings of atarget system.

.3.6.2 Recommendations

onforming 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 assértions should, w
possible, be tested.

|l Test Methods
.1 Introduction

s clause defines the test methods to be used to measure conformancetg POSIX.1 {3} and contains requiremd
recommendations for the test methods specific to testing POSIX.1{3}.

gle

nen

nts

hge
S.1
ard

The test methods used for POSIX.1 {3} conformance measurement shall consist of a PCTS.1 and a documentatj on

augliit of the POSIX Conformance Document asrequired by POSIX.1 {3} and its associated PCTP. 1.

1.4

1.4

14
In
14
14

1.4

.2 Definitions
.2.1 Terminology

.2.1.1 may: An option fortest methods.

his standard the negative of may is need not.

.2.1.2 shall: A réquirement for test methods.

.2.1.3 shouldy”A recommended practice for test methods.

.2.2.General Terms

14

bl X

221 assertion—A-—statement-of fuRctionaliy—or behawiorfor a- POSHX—dlement thatis-derved from-the POS

g-—o -

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.

Ex
ret

14
14

1.4
[IE

bmples of elements are C functions or utility programs. Examples of namespace allocation include headers of e'Iror
irn value constants. [IEEE Std 1003.3-1991]

.2.2.8 extended assertion: An assertion that is not required to be tested. [|IEEE Std 1003.3-1991]
.2.2.9 modem control: The monitoring of modem status lines.

.2.2.10 POSIX Conformance Document (PCD): The conformance document required by<a POSIX standgrd.
EE Std 1003.3-1991]

Fol

14
14
14
14

.4.2.3 Abbreviations

4.2.2.11 POSI X Conformance Test Procedure (PCTP): The nonsoftware proceduresossibly used in conjunctjon
ith other test methods to measure conformance. [IEEE Std 1003.3-1991]

.2.2.12 POSIX Conformance Test Suite (PCTS): The collection of software-possibly used in conjunction with

.2.2.13 required feature: Either asingle facility or behavior, or one©fya pair of alternative facilities or behavigrs,
uired by a POSIX standard that is always present on a conformingitmplementation. [|EEE Std 1003.3-1991]

.2.2.14 tar get system: The combination of the computer system.on which the PCTS is executed and the parts of the
elopment system that are used to generate the executable cade of a PCTS. [IEEE Std 1003.3-1991]

.2.2.15 test method: The software, procedures, or .other means specified by a POSIX standard to meadure

methods may include a PCTS, PCTP, or an audit of a PCD. [|EEE Std 1003.3-1991]
.2.2.16 test result code: A value that descrifes the result of an assertion test. [|EEE Std 1003.3-1991]

.2.2.17 unattainable limit: A limit that is undefined for a target system or that has a magnitude exceeding [the
SIX.1 {3} specified minimum and.that would require an unreasonable amount of time or system resources to test.

the purposes of this standard, the following abbreviations apply:

.2.3.1 C Standafd; | SO/IEC 9899 , Information technol ogy—Programming languages—C {2}.
.2.3.2 Common-Usage C: Common-Usage C Language-Dependent System Support.

.2.3.3 PCD.1: POSIX Conformance Document for POSIX.1 {3}.

.2:3.4PCTP. 1: POSIX Conformance Test Procedures for POSIX.1{3}.

1

.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 (I EEE Std 1003.1-1990).
1.4.2.3.8 POSIX.3: |IEEE 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

Alll assertions that require either the presence or absence of appropriate privilege state their requirements. Assertipns
that contain no stated requirement relating to appropriate privilege hold true regardless of what appropriate privileges
thg 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 assertion.
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 assertions are dependent on the PCD.1 for an announcement mechanism about the support or nonsupport of
PQSIX.1 {3} conditional features, then the conditional phrase of the assertion shall incorporate the appropriate 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 operational environment for some tests within a PCTS.1, where it is
negessary to undertake tasks that are beyond the'scope of POSIX.1{3}. The implementation of these support facilities
willl differ between different target systems, and it will be necessary for the user of the PCTS.1 to provide an interface
to the support facilities to be able to execute the PCTS.1 fully.

1.4.4.1.1 Requirements
The interface syntax for atarget system support facility shall be specified in the PCTS.1 documentation. The valpes
degignating successful-and’unsuccessful provision of the requested facility shall also be specified in the PCT[S.1
do¢umentation. A target’' system support facility shall return an unsuccessful indicator if the target system does hot
support the facility,

1.4.4.1.2 Recommendations

Where POSIX.1 {3} does not prowde the means for estabhshl ng the requwed operatlonal enwronment a portgble

establish the test envi ronment the PCTS 1 should use WeII def| ned target system support faC| I |t|$that may have tobe
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

6 Copyright © 2000 IEEE All Rights Reserved
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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 afile system with read only capability

¥ Unmounting afile system

¥a  Setting S_ISUID mode with chmod()

¥a  Setting S_ISGID mode with chmod()

00)

e PCTS 1 shauld not require information about the manner in which the implementation provides the requested

fagilities nor about the time taken to provide these facilities.
1.4.4.2 Test Tolerances

1.4.4.2.1 Requirements

In

prder to test for proper functioning of time-related functions, a PCTS.1 shall permit allowances for a degreq

of

valjiability in the time to perform certain operations. For example, comparison of the times returned by the times()

funjction to the times returned separately by the child processes will vary slightly betwéen separate executions of
tes].

1.4.4.2.2 Recommendations
None.

1.4.4.3 Timeout Tolerances

1.4
In
gog
Val

1.4

tim

1.4

1.4

PQSIX.1 {3} does not define the timeliness or the asynchronous nature of certaif events. The PCTS.1 shall expect Ilhat
thg effect of an event on both the initiating and all target processes shall be'completed in a reasonable amount of ti

andl that all of the affected processes shall continue in the expected manheérafter the event has occurred. The PCT]
shdll report or document the time variation that it allows for atest tolérance.

.4.3.1 Requirements
s of f. For instance, the alarm() function sets a timer that will cause a SIGALRM to be sent at the specified ti
iations in system load and pracess scheduling can cause the actual time at which SIGALRM is sent to vary.

.4.3.2 Recommendations

e that atest should'wait before reporting failure.
.5 PCTS.Testing Constraints

.5:1'Requirements

brder to test certain time-related events,'a PCTS.1 shall permit allowances for variancein the time at which the tiv’lg|
e.

the

me
5.1

PCTS.1 should use-a-User configuration variable to specify the defined amount of time beyond the specified tifer

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.

1.4
No
1.4
1.4
Tal

(M
(T

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 pracessto changefile
mode.

PCTS_APP_OWNER The implementation permits the appropriate pfivilege process to change
owner and group IDs.

PCTS APP_TIMES Theimplementation permitsthe appropriate privilege processto changefile
times.

PCTS_ROOT_WRITABLE The root file system is not read-only.

PCTS HPA_FILE The implementation supports the high-performance attribute file.

.5.2 Recommendations

he.

.6 PCTS Limits and Configuration-Mariables
.6.1 Requirements

Dle 1.2 defines sets of limits/ The POSIX.1{3} values {ARG_MAX}, {CHILD -MAX}, {LINK_MA
AX_CANON}, {MAX-INPUT}, {NAME_MAX}, {OPEN_MAX}, {PATH_MAX}, {PIPE_BUF},

IEEE Std 2003.1-1992 (Reaff 2000)

K}

and

VNAME_MAX} usedby:the PCTS.1 shall be obtained from the pathconf() and sysconf() calls, unless the assertjon

exfl

limit, the PCTS.1 shall set the test I|m|t value such that PCTS mt! |sle$sthan or equal to PCTS tlv.

licitly states that (the™value is to be obtained from a specific header. The POSIX.1 {3} limit value

for

an

imit

3}
|t

3

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.
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Table 1.2—Configuration Variables

Th
thi

cofresponding PCTS tlv.

Th

A

pq
lin
Seq
Seq
thd

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-

PCTS LOCK_MAX system-imposed The lesser of the system-imposed limit and 2500.

PCTS_MAX_CANON {MAX_CANON} Thelesser of {MAX_CANON}, as obtained from
pathconf(), and four times {_POSIX_MAX_CANGN}.!

PCTS_MAX_INPUT {MAX_INPUT} Thelesser of {MAX_INPUT}, as obtained front
pathconf(), and four times {_POSIX_MAXZHNPUT}.

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

PCTS _OPEN_MAX {OPEN_MAX} The lesser of { OPEN_MAX} -as obtained from sysconf(),
and 256.

PCTS PATH_MAX {PATH_MAX} Thelesser of { PATH_MWAX}, as obtained from pathconf(),
and 4096.

PCTS_PIPE_BUF {PIPE_BUF} The lesser of {P\PE_BUF}, as obtained from pathconf(),
and 32767.

PCTS TZNAME_MAX {TZNAME_MAX} The lesserof { TZNAME_MAX}, as obtained from
sysconf(), and 256.

b term obtained fromin Table 1.2 refers to the meaning of the return value from a call to pathconf() or sysconf().
5 return value is - 1 and the error indicator is unchanged, the PCTS.1 shall interpret this as a value greater than|t

P manner in which the assertion is modified is described in each of the assertions affected.

uences. The PCTS.1 wil| verify that the character sequence used to erase the character/line matches the exp:
uence for the charaCter/line erase operation for the target system. These character sequences should be provid
PCTS.1 using the configuration 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.

IEEE Std 2003.1-1992 (Reaff 2000)

If
he

PCTS.1 shall use configuration-parameters to provide information about the control sequences used to perfgrm
cific terminal operations, asshown in Table 1.3. The sequences that an implementation uses to erase characters and
bs differ from implementation to implementation. A PCTS.1 can assume no knowledge of these char%ter

ed
to

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

Th

e symhol POSIX SOURCE shall be defined by the PCTS 1 priar to the inclusion of any headers

00)

Sir
wal
in

1.4

He

Th
me
PA

ce headers are not required to be readabl e files of C source code on the target system, it is necessary to useindi
y's to test their content. The items defined in headers shall be tested as follows to establish compliance asfequi
POSIX.1{3}.

¥, Symbolic constants, macros, and types shall be tested for existence and their functional Correctness. See 1.
for more reguirements on macros.

¥  Function return values in Common-Usage C for functions not returning iteger type shall be tested
correctness of return value.

¥, Data aggregate definitions shall be tested for their existence and correctness of al members and ty
associated with members that are specified in POSIX.1 { 3}.

¥ Variables shall be tested for their existence and types.

¥a  The ability to include a header more than once shall be testedk

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

.7.2 Recommendations

bders should be tested by including them in test pragrams. The following criteria should be used for type checki

item of the type of the member or to-the size of the type of the member itself.

type or to the size of the specified type itself. This test applies to members of structures, not to structy
themselves.

members of a structure,hot to structure variables.

¥, For avariable, the\variable should be assigned to another variable of the same type.

¥, For avariable,'the’address of the variable should be assigned to another variable of the type pointer to
defined typex This does not apply to function return values.

b detection-of”a nonconformity relies upon the C compiler generating an error or warning message. If suc
Ssage is generated, then there should be either a PCTP.1 to check the compiler output to resolve whether the t
SS or EAIL, or software to do the checking automatically.

To

¥ Function prototypes in the C Standard { 2} shall be tested for their existence and Correctness of definitior].
¥  Function declarationsin Common-Usage C shall be tested for their existenceand correctness of definitign.

ect

ed

4.8

for

ng.

¥, For adefinition of a structure type, the'size of each structure member should be compared to the size off an

¥, For avariable declaration, the size of the variable should be compared to the size of avariable of the speciffied

res

¥, For avariable, the varigble should be compared to another variable of the same type. This test applies to

the

h a
pSts

test for proper behavior of du |p|i(‘:frn header inclusion and dt |p|ir‘:frn t:ymhnli(‘ definition in headers,atest sh

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.

fully protected by parentheses when necessary, and yields a resulting value that can be used in complex expressipns
without requiring extra parentheses.

1.4.8.2 Recommendations

None.

1.4.9 Test Methods for Invalid Constant Values
1.4.9.1 Requirements

Sofne POSIX.1 {3} functions take a symbolic constant as an argument and<have a specified behavior when the
ardument has an invalid value. Because an implementation can have extensions that permit the function to acgept
values other than those specified by POSIX.1 {3}, a portable PCTS.1 sh@l hot simply choose such a value.

1.4.9.2 Recommendations

A IPCTS.1 should use a user configuration variable to selectaninvalid value of each constant for which the behayior
of [nvalid valuesis tested.

1.4.10 Test Methods for errno Checking
1.4.10.1 Requirements

A test shall be performed for detection of all values of errno specified in the Errors subclause of each element. If mpre
thgn one error occurs in processing.afunction call, an assertion test shall not depend on the order in which the erfors
ard detected or in which error code js returned.

Tesgts for error code detection shall be coded to generate only asingle error code when possible.
1.4.10.2 Recommendations

None.

1.4.11 Test Methods for File Accessibility

1.41¢1 annirnmnnte

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.

Copyright © 2000 IEEE All Rights Reserved 11


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

ISO/IEC 14515-1:2000(E)

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

IEEE Std 2003.1-1992 (Reaff 2000)

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

1.4

AF
fro

1.4

No

1.4

1.4

W

d

act]

1.4

No

1.4

1.4

Sex

1.4

.12.1 Reentrance of Interrupted Functions

.12.1.1 Requirements

PCTS.1 shall test that, when afunction in aquiescent stateisinterrupted by asignal, acall to théinterrupted functloon

I the signal handling routine behaves correctly and does not improperly affect the result of the interrupted functi
.12.1.2 Recommendations

he.

.12.2 Functions Interruptable by Signals

.12.2.1 Requirements

n.

en executing atest to verify that errno is set to [EINTR] when'afunction isinterrupted, a PCTS.1 shall not usefthe
ault action of job control signals to effect the interruption.” These signals cause the process to stop and do ot

Lially interrupt the function.
.12.2.2 Recommendations
he.

.12.3 sigaction() Testing
.12.3.1 Requirements

P sigaction() assertions.

.12.3.2 Recommendations

he behavior\associated with { POSIX_JOB_CONTROL} is supported, the recommended test method i
bblish a khown value for a globally accessible variable and then to call sigaction() for the SIGSTOP signal

to
to

bmMpt, toyassociate a signal catching function with this signal. The handler would be written to change the kngwn
e- ANSIGSTOP S|gnal should then be generated foIIowed by a Sl GCONT sgnal to cause the process to contin

ue.

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

12
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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 chasen may differ for different assertions \Wherever a specific set of file types are defined in an
asgertion, a PCTS.1 shall use each of the file types stated.

1.4.13.2 Recommendations

A PCTS.1 implementor may choose to improve test coverage by increasing the number of file.types covered|by
asgertions.

1.4.14 File Descriptor Closure Test Method

1.4.14.1 Requirements

A IPCTS.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 the file and calls _exit().

¥ Upon termination of its child process, the parent attempts to exclusively lock the same part of the file. Iff it
can, the test passes. If it cannot, the test fail's:

The recommended method for testing this ona'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() onthe pipein the parent process to return avalue of O.

1.4.15 Test Methods-for Terminal I/O Functions

1.4.15.1 Requirements

Tefminal(H/O testing shall not be performed using an interactive test method, and the implementation shall provide a
methed 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 determl ne the attributes of an asynchronous port through the use of the tcsetattr() and tcgetattr()

1.4

Th
reg

W
ch

1.4

No

1.4

1.4

Th
0

=h

ing set by tcsetattr() and read by tcgetattr() then modem control is not supported by that serial port

.16 Test Methods for File Formats
.16.1 Requirements

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

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

.16.2 Recommendations
he.

.17 Documentation Audit
.17.1 Requirements

b purpose of the documentation audit isto verify that the PCD.1 meets the requirements specified in Section 1.3,
POSIX.1 {3} asenumerated by the documentation assertions. These general requirements are that the PCD.1

¥ Has the same structure as POSIX.1 {3}, with the information presented in the appropriately numbe

or subclause whose content\in POSIX.1 {3} is intended to cover multiple sections, clauses, or subclau
throughout the standard!

¥ Does not contain information about extended facilities or capabilities outside the scope of POSIX.1 {3}
only contains informetion related to the statementsin Section 1.3.1.2 of POSIX.1 {3}

¥ Describes thelimit valuesfound inthe<l i mi t s. h>and <uni st d. h> headers and listed in Sections
and 2.9 of PASIX.1 {3}, stating values, the conditions under which those values may change, and the lin
of such variations, if any

¥,  Describes the behavior of the implementation for all implementation-defined features defined in POS|

{3

implementations may vary or implies variations among implementations

sections, clauses, and subclauses: tnformation may appear under ahigher level heading or in asection, clau

file

and

2.8
nits

K.1

¥a , May specify the behavior of the implementation for those features where POSIX.1 {3} states that

hed

i M ay Qpnnify the behavior of the implnmmta‘rinn for those featureswhere features are identified as undefi

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}.

14
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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 assertions are dependent on the PCD.1 for an announcement mechanism about the stiipport or nonsupport of
PASIX.1 {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 FeatlUnhes

Symbol Documentation

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

{PCD_DIR_TYPE} If supperted, then type DIR isimplemented as afile
descriptor.

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

{PCD_LINK_FILE_SYSTEM} If supported, then alink can be created between different
file systems.

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

unsupported do exist.

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

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

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

1.4.18¢2 Recommendations

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 the function is supported and there is no deviation from (assertion):
(assertion)

1.4.19.2 Recommendations

None.

2.|Definitions and General Requirements

2.1 Conventions

Th|s standard uses the following typographic conventions:

Otherwise:

Either the PCD.1 declares the C function not implemented, or the PCD.1 documents the-deviatign.

the

Lise

the

1) |EEE Std 1003.3-1991 {4} defines the nomenclaturerequired for writing assertions. The description of
terms (A), (B), (C), (D), (Condition?A:B), R, GA, and-the testing requirements are discussed in that standard.
2) When assertions are dependent on testing constraints, the nomenclature as described in 1.4.3.3 is used.
3) When assertions are dependent on PCD conditionals, the nomenclature as described in 1.4.3.4 is used.
4) Assertion lists generated for each POSIX. 13} element begin with a new clause or subclause. Each cla
and subsequent subclauses contain a trailing POSIX.1 {3} subclause reference in parentheses.
5) The italic fontisused for
¥, Theinitial appearances of defined terms
¥  Cross-references to defined terms within 1.4.2
¥, Parameters (option arguments and operands) that are generally substituted with real values by
application
¥, C-language data types and function names
¥  Global externalvariable names
¥s  Thetrailing POSIX.1 {3} subclause reference of the element
6) Thebold font-s used for
¥a Testresult codes
7) Theeonst ant -wi dt h (Courier) font isused
¥4 \Fo illustrate examples of system input or output where exact usage is depicted
¥~ For references to utility names, element groupings, and C-language headers
8)... "Symbolic errno names returned by functions are represented as [ Symbolic_name].
9 Syumbolic-constant-Hmids-arereprasented-asL-Symbolc—constant -
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

16

conditional clauses preceding conditional assertions.
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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 conventionsisshownin Tahle 2 1

Table 2.1—Typographical Conventions

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 filename

Function argument declaration

extern unsigned long int

Function argument argl

Function declaration long int
Function name funct()

Global external errno

IEEE Std 1003 .n-19%y-~reference POSIX.n
Implementati onfdependent limit {MAX_INPUT}

Metacharacter *(any character string)
Null test.method UNUSED

Rarameters <path>

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

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

Symbolic constant option

Symbolic constant value

{_POSIX_JOB_CONTROL}
{_POSIX_JOB_CONTROL}

Symbol defined in header
Table reference

Variable

_POSIX_JOB_CONTROL
Table2.1

st_atime

Copyright © 2000 IEEE All Rights Reserved
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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

IEEE Std 2003.1-1992 (Reaff 2000)

NQIE_— The subclaiise numhers that follow are not sequiential hecanse nat all definitions have associated teqt assertions Only

2.9

DO

GA

those with specific test assertions are presented here.
.2.4 Appropriate Privileges

1(A) The means for associating the appropriate privileges with a process are described in 2.2.2.40f the PCD.]
in all the subclauses of the PCD.1 that correspond to subclauses in POSIX.1 {3} where&/privileged behay
is described.

.4.2.9 Character Special File

P(C) If character special files other than terminal device files are supported, and\this is documented:
The details are contained in 2.2.2.9 of the PCD.1.

3(C) If structures of character special files other than terminal device fil es-are described:
The details are contained in 2.2.2.9 of the PCD.1.

.4.2.27 File

1(C) If filetypesother than regular file, character special file; block special file, FIFO special file, and directory
described:
The details are contained in 2.2.2.27 of the PCD.1.

.4.2.30 File Group Class

5(C) If the implementation uses additiehal criteria beyond those specified by POSIX.1 {3} to assign a proces;
the file group class of afile, and\this is documented:
The details are contained in 2.2.2.30 of the PCD.1.

.4.2.32 Filename

02 For execl(), exegle)/execv(), execve(), execlp(), execvp(), opendir (), chdir(), open(), creat(), link() existi
link() new, mkdir(), mkfifo(), unlink(), rmdir(), rename() old, rename() new, star(), access(), chmo

creating ‘utitity:

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

or
ior

are

5 10

ng,
(),

chown(), utime(), pathconf(), fopen(), freopen(), remove(), t ar format creating utility, and cpi o format

GAO3

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 cp
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.

18

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

2.4.2.64 Process Group 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}.

2.3.2.66 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.

2.4.2.67 Process ID

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

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

06(B) A process ID is not reused while therewexists a process group with a process group ID of the same numbe.
See Reason 3 in Section 5. of POSX. 3 {4}.

2.34.2.68 Process Lifetime
DOB(C) If documentation isprovided that states the resources returned when a process terminates:

The detailsare contained in 2.2.2.68 of the PCD.1.

07(B) When aprocess'completesawait() or waitpid() for aprocessthat isinactive due to termination, then all of the
resources associated with the inactive process are returned to the system. The last of the resources returnefl is
the progess I D.

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

2.3.2.69 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
D01(C) 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.

01(D) If the implementation supports extended security controls:
Extended security controls do not alter or override the defined semantics of any of the functionsin
POSIX.I{3F.

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

2.3.2 File Access Permissions

DO2(C) 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 ghat
they are not supported is contained in 2.3.2 of the PCD.1.

GAO04  For funct() of execl(), execle(), execv(), execve(), execlp(), execvp(), open-dir(), ehdir(), open(), creat(), link()
existing, link() new, mkdir (), mkfifo(), unlink(), rmdir(), rename() old, rename() new, stat(), access(), chmogl(),
chown(), utime(), and pathconf():
If the implementation provides the mechanism for creating pprocesses with the appropriate privilgge

to override afile access control mechanism:

When the process has appropriate privilegesdfor-file access, and a call to function fungt()

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

access to the file.

GAO5 For execl(), execle(), execv(), execve(), execlp(), and.execvp():
If the implementation provides the mechanism for creating processes with the appropriate privilege
to override afile access control mechianism:
When the process has the appropriate privilegesfor file access, execute permission is grantedi to
at least one user of the filg;-and a call to an exec type function requires execute access tofthe
argument path or file, then the process is granted access.

GA06 For funct() of execl(), execle(), exetv(), execve(), execlp(), execvp(), open-dir(), chdir(), open(), creat(), link()
existing, link() new, mkdir () smkfifo(), unlink(), rmdir(), rename() old, rename() new, stat(), access(), chmogl(),
chown(), utime(), and pathconf():
When the pracess does not have the required appropriate privilegesto override the file access control
mechanismy, and the process requires read, write, execute, or search access to the pathngme
argument)of function funct(), then a call to funct() is granted access in the case that the requifed
access)permission bit is set for the class (file owner class, file group class, or file other class] to
which the process belongs.

GAO07 If theimplementation supports additional file access control mechanisms:
The mechanism only further restricts the access permissions defined by the file permission bits.

GA08A4_If the implementation supports alternate file access control mechanisms:
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().

GAQ09 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.

GA10 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.

GA11 If theimplementation 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

Th

2.3

Th

2.3

RO

GA

DO

DO

DO

GA

NG

.3.6 Pathname Resolution

Ere are No test methods provided Tor this subclause.

.4 Filename Portability

bre are no test methods provided for this subclause.

.5 File Times Update

il For close():
When afile is closed by the last process that had it open, then all \time-related fields marked
update are updated. [ See Assertion 11 in 6.3.1.2.]

12 For stat() and fstat():

and time-related fields not marked for update are not Updated.

(C) If an implementation of a function that is required by POSEX.1 {3} to update time-related fields for reas
other than pathname resolution updates fields other tharxthose required:
The details are contained in 2.3.5 of the PCDZL or in the subclause of the PCD.1 that correspond
the description subclause in POSIX.1 { 3}*where the function is defined.

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

6(C) 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 correspond
the description suliclause in POSIX.1 {3} where the function is defined.

13  For open(), creat(), link() existing, link() new, mkdir(), mkfifo(), unlink(), rmdir(), rename() old, rename() n
access(), chmod(),\chown(), and utime():
No time-related fields are updated on read-only file systems.

TE — In\each of the pathname resolution general assertions below, for the elements rmdir(), rename() new, and unlink(),
current working directory should be an empty directory in order to avoid the occurrence of avoidable error conditi
Some implementations will consider the attempt to remove the current working directory an error and will indicate
with the [EBUSY] error indication.

for

When stat() or fstat() is called for afile, then all time-refated fields marked for update are updated,

bNSs

5 to

ens

the
bNs.
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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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():

GA17

GA18

GA19

GA20

GA21

VWhen the argument path or 1ile points to the string /777, then Tunci() resolves the painname 1o jthe
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(), chmogl(),
chown(), utime(), pathconf(), fopen(), freopen(), and remove():
When the pathname argument pointsto a string beginning with asingle slash or seginning with three
or more slashes, then funct() resolves the pathname by locating the first filename component of fthe
pathnome in the root directory of the process.

For funct() of execl(), execle(), execv(), execve(), exedp(), execvp(), opendir(), ‘ehdir(), open(), creat(), link()
existing, link() new, mkdir (), mkfifo(), unlink(), rmdir(), rename() old, rename() new, stat(), access(), chmogl(),
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 thelroot directory of the process, then fungt()
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(), creat(), link()
existing, link() new, mkdir (), mkfifo(), unlink(), rmdir(), fename() old, rename() new, stat(), access(), chmogl(),
chown(), utime(), pathconf(), fopen(), freopen(), .and remove():
When the argument path or file pointsto the string “F1/ ” and F1 isadirectory, then funct() resolyes
the pathnameto 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(), rmdir(), rename() old, stat(), access(), chmod(), chown(),
utime(), pathconf(), fopen(), freapen(), and remove():
When the argument path or file points to the string “F1//” and F1 is a directory, then fungt()
resolves the pathiiame to F1, which isin the current working directory.

For rename() new:
When thé argument new points to the string “F1/ /” and F1 is an empty directory, then renanpe()
resolvesthe pathnameto F1, which isin the current working directory.

For funct()‘offexecl (), execle(), execv(), execve(), execlp(), execvp(), open-dir(), chdir(), open(), creat(), link()
existing, dink() new, mkdir(), mkfifo(), unlink(), rmdir(), rename() old, rename() new, star(), access(),
chmod(), chown(), utime(), pathconf(), fopen(), freopen(), and remove():
When the pathname argument points to the string “F1/ F2”, then funct() resolves the pathnam¢ to
thefile F2 in the directory F1, which isin the current, working directory.

GA22

GAZ23

22

Eor funct() of execl() execle() _execu() execve() execlp() execyp() 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.

GA

0 1 XX XX XX XX - a0
existing, link() new, mkdir (), mkfifo(), unlink(), rmdir(), rename() old, rename() new, stat(), access(), chimefl(),
chown(), utime(), pathconf(), fopen(), freopen(), and remove():
If {_POSIX_NO_TRUNC} is not supported in the corresponding directory:
When the pathname component is a string of more than { NAME_MAX} bytes in a directpry
for which {_POSIX_NO_TRUNC}; is not supported, then funct() resolnes the pathngme
component by truncating it to {NAME_MAX} bytes.

There are no assertions specific to this subclause.

2.4 Error Numbers

01(A) Theelement errno isdefined and available to a process via
externint errno;

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

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

DOL(C) If the implementation supports additional errors not listed in 2.4, and this is documented:
The details 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 returns the error.

DGAO02 For fork(), execl(), exeev(), execle(), execve(), execlp(), execvp(), sigaddset(), sigdelset(), sigismernber(),

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

TFhe 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 Fordork(), execl(), execle(), execv(), execve(), execlp(), execvp(), sigaddset(), sigdelset(), sigismernber
opendir (), readdir(), closedir(), access(), chown(), and fentl():

If the implementation does not support the detection of optional error conditions:

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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01(A) When the header <sys/ t ypes. h> isincluded, then the data types dev_t, gid_t, ino_t, mode_t, nlink_t,
off t, pid_t, size t, ssize t, and uid_t are defined and are arithmetic data types.
02(A) Thedatatype of each of pid_t, off t, and ssize t issigned arithmetic.
03(A) Thedatatype of size tisunsigned arithmetic.
04(A) Thetypessize tiscapable of storing valuesin arange from*“- 1" to SSIZE_MAX.
05(B) When the header <uni st d. h> isincluded, then the datatypes size t and ssize t are defined.
See Reason 1 in Section 5. of POSX. 3 {4}.
DOL(C) If additional type symbols ending in “_t" are defined in any header specified by POSIX.1 {3}, and thisis
documented:
The details are contained in 2.5 of the PCD.1.
2.6 Environment Description
01{C) If theenvironment variable HOM E was defined by the implementation and-currently has the value defineq by
the implementation:
The environment variable HOM E corresponds to the initial working directory of the user fromjthe
user database.
02(D) If the environment variable LOGNAME was defined by.thé implementation and currently has the vgue
defined by the implementation:
The environment variable LOGNAME corrgsponds to the login name associated with the current
process.
NOTE — Testing that LOGNAME is composed of characters fromthe portable filename character set isjnot
asserted since POSIX.1 { 3} .implies in a note that this condition should be tolerated.
See Reason 2 in Section 5. of POSIX.3 {4},
GAZ27 For execlp() and execvp():
Only when the argument-file does not contain a slash are the PATH prefixes used by execlp() fnd
execvp().
GA28 For execlp() and execvp()-
A colon ‘" in-PATH separates one path prefix from another. Each path prefix in PATH indicatés a
directory te.beincluded in the search path.
GA29 For execlp() and-execvp():
Whera nonzero-length prefix is applied to afilename, then a‘/’ isinserted between the prefix and
thefilename.
GA30 Forexeclp() and execvp():
An occurrence of two adjacent colons‘::" in PATH indicates that the current working directory isto
be included in the search path.
GA31/_For execlp() and execvp():
Aninitial ;" indicates the current working directory.
GA32 For execlp() and execvp():
A trailing ‘:" indicates the current working directory.
GA33 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.

00)

DO1(C) If the implementation supports the use of characters other than those in the portable character set in

environment variable names, and this is documented:
Thedetailsare contained in 2 6 of the PCD 1

2.7 C Language Definitions

2.1.1 Symbols From the C Standard

01(A)
02(A)
03(A)

04(A)

2.1.2 POSIX.1 Symbols

When the header <t i me. h> isincluded, then thetypesclock t andtime_t and the macre NUL L are defin
The type clock_t is capable of representing all integer values from zero to the number of clock ticksin 24

When the header <uni st d. h> is included, then the symbol NULL is defined and expands to either,
integral constant expression with the value O or such an expression cast to.type (void *).

Each of the following headers <di rent. h>, <fcntl.h> <dgrp. h> <pwd. h>, <setjnp.
<signal . h>, <stdi 0. h>, <sys/stat. h>, <sys/tinmes.h>, <sys/wait.h> <term os.
<time. h>, <utine. h>, and <uni st d. h> can be included more than once, in any combination
headers in any order, and a symbol can be defined with the same value in more than one of these headerg

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

ed.

>
>
of

pny

NJTE — When{_POSIX_SOURCE} isdefined before any header isincluded, then those symbols defined by POSIX.1{3}; tp be

05(B)

in the header are visible. (See 1.4.7.1)

When {_POSIX_SOURCE} is defiried and no other feature test macros are defined before any heade

is

included, then no symbols other-than those defined or reserved for that header by POSIX.1 {3} or th¢ C

Standard {2} are made visible. The constraints on the usage of reserved symbols are as specified in POS|
{3}.
See Reason 5 in Seetion 5. of POSIX. 3 {4}.

K.1

DOL(C) If theimplementation supports feature test macros other than {_POSIX_SOURCE]}, and this is documented:

2.4.2.1 C Standard Language-Dependent Support

There areno assertions specific to this subclause.

Thedetails are contained in 2.7.2 of the PCD.1.

2. 122 Comman-Usage-Dependent Suppaort

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:

Copyright © 2000 IEEE All Rights Reserved
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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

GA

Th

2.8 Numerical Limits

2.8

01

37

A)

bre are no assertions specific to this subclause.

.1 C Language Limits

declared.

For all elements with result type int except setjmp() and sigsetjmp():
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 nmp. h> is included, then funct()“is declared as an identifier with
external linkage and result type int.

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

When the header <l i m ts. h> is included, then the following symbols and corresponding values fare
defined and have valuesthat 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.

26
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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
LONG_MIN -2147483647  Maximum maximum
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 Minimumdnaximum

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

2.8.2 Minimum Values

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

02(A) When the header <l i mi ts. h> is includéd, then the following symbols and corresponding values jare

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
{TPOSTX_PTPE_BUF} 517
{_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

03(A)

the PCD.1.

Whenthe header <l i m 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)

05(C)

06(C)

07(C)

08(C)

09(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 net\ess than
{_POSIX_ARG_MAX}.

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

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

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 less than
{_POSIX_STREAM_MAX}.

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 equal to[the
value of FOPEN_MAX in the header <st diC0. h>.

If the symbolic constant { TZNAME_MAX} is defined:
When the header <I i mi t s. h> isjncluded, then the value of { TZNAME_MAX} is not less than
{_POSIX_TZNAME_MAX}.

DOR(A) The run-time invariant values for {ARG_MAX}, {CHILD_MAX}, {OPEN_MAX}, { STREAM_MAXK},

2.9.5 Pathname Variable Values

10{C)

11(C)

12(C)

and {TZNAME_MAX]} (defined inl'i mi t s. h>), are contained in 2.8.4 of the PCD.1.

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 less than
{_POSIX, LINK_MAX}.

If the symbolieconstant { MAX_CANON} is defined:
When the header is included, then the value of {MAX_CANON} is not less than
{_POSIX_MAX_CANON}.

|f<the symbolic constant { MAX_INPUT} is defined:
When the header <l i mi t s. h> is included, then the value of { MAX_INPUT} is not less than
{_POSIX_MAX_INPUT}.

13(C)

14(C)

28

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}.

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}.
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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 equal to the value of SSIZE_MAX .defined
<limts.h>.

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

17(A) Whentheheader <l i m t s. h> isincluded, then the macro SSIZE_MAX is defined and evaluatesto avalue
not lessthan {_PCSIX_SSIZE MAX}.

n

2.9 Symbolic Constants

RO The implementation has the header <uni st d. h>. (See Assertions 1,:3, 5, and 6 in 2.9.1 through 2.9.4.)

DOL(A) For constants { POSIX_JOB_CONTROL} and {_POSIX_SAVMED IDS} (defined in <uni st d. h>), the
values, conditions under which these values may change,<and’the limits of such variations, if any, jare
contained in 2.9 of the PCD.1.

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

DO3(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 fthe
limits of such variations, if any, are contained in 2.9 of the PCD.1.

DOU(C) If the constant {_POSIX_VDISABLE} isdefinedin <uni st d. h>:
Thevalue of {_POSIX VDISABLE}, conditions under which this value may change, and the limits
of such variations;ifsany, are contained in 2.9 of the PCD.1.

2.9.1 Symbolic Constants for the access() Function

01(A) Whentheheader <uni st d. h>isincluded, then the constants R_OK (test for read permission), W_OK (fest
for write permission), X_OK (test for execute or search permission), and F_OK (test for existence of fil€) jare
defined.

02(A) Thel constants F OK, R OK, W_OK, X OK, and the expression R_OK|W_OK, R _OK|X_OK,
WEOKI|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

R02 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)

R0O3 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.)

05(A) _When the header <uni st d h> isincluded then { POSIX VERSION} is defined and matches the integer
value of POSIX.1 {3}, “199009L ."

2.9.4 Execution-Time Symbolic Constants for Portability Specifications

DOB(C) 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 contained in 2{9.4
of the PCD.1.

Rox When the header <unistd.h> is included, and the_\vdue of the symbol
{_POSIX_CHOWN_RESTRICTEDY} is defined and has a value other than--/1, then the value of the symbol
provides the same indication as that provided by the interrogation at run=time of the POSEC.1 {3} optionjvia
pathconf() and fpathconf(). (See Assertions 36 and 20in 5.7.1.1.2 and)5.7.1.2.2.)

DO6(C) If {_POSIX NO_TRUNC} is not defined or defined with avalde'other 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.

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

DQ7(C) If {_POSIX_VDISABLE} isnot defined'er defined with value other than - 1in <uni st d. h>:
The files and file types to-which {_POSIX_VDISABLE} applies are contained in 2.9.4 of fthe
PCD.1.

ROp When the header <uni st ds h> isincluded, and the value of the symbol {_POSIX_VDISABLE]} isdefiped
and has a value other than.=1, then the value of the symbol provides the same indication as that provided by
the interrogation at run-time of the POSIX.1 {3} option via pathconf() and fpathconf(). (See Assertiong 40
and 24in5.7.1.1.27and5.7.1.2.2))

06(D) If { POSIX_CHOWN_RESTRICTED} isdefined with the value - 1 when <uni st d. h> isincluded:
When-the header <uni st d. h> isincluded and {_POSIX_CHOWN_RESTRICTED} is- 1, then
the'implementation does not provide this option.

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

07(D) , tHf* POSIX_NO_TRUNC} isdefined 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

impl ementation does not prn\/idn this npﬁnn

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

08(D) 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

IEEE Std 2003.1-1992 (Reaff 2000)

01¢A) If theimplementation provides C Standard {2} ; support:
When the header <uni st d. h> isincluded, then the function prototype pi d_t f or k(,voi 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. (pee
GA37in2.7.3))
03(C) If fork() is defined as amacro in the header <uni st d. h>:
It protectsits return value with extra parentheses when nécessary. (See GAOlin 1.3.4))
3.1.1.2 Description
04(A) Whenacall tofork() completes successfully, then the child process D is different from the parent process|D.
05(B) When a call to fork() completes successfully, thenthe child process ID does not match any other acive
processID.
See Reason 1 in Section 5. of POSIX.3 {4}.
06(B) When a call to fork() completes successfully, then the child process ID does not match any active prodess
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 procesq 1D
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 acall to fork() completes successfully, then the child process has its own copy of the open directpry
streams.Of. the parent process.
10(A) When‘a call to fork() completes successfully, then the values of tms utime, tms_stime, tms_cutime, and
tms _cstime for the child process are reset.
DQL(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:
VWhen a call to Tork() completes successt ully, then the saved set-user 1D and saved Set-group ID Jare
the same as for the parent.
18{A) Whenacall to fork() completes successfully, then the supplementary groups for the child are the'same asifor
the parent.
19(A) Whenacall to fork() completes successfully, then the process group for the child isthe sameasfor the pargnt.
20{PCTS_GTI_DEVICE?A:UNTESTED)

21
22

23({_POSIX_JOB_CONTROL} ?A:UNTESTED)

DO

24

3.1

25

RO

3.1

26

A)
A)

When acall to fork() completes successfully, then the controlling terminal for the child processisthe same as
for the parent.

When acall to fork() completes successfully, then the file mode creation-mask is the same as for the parent.

When a call to fork() completes successfully, then the signal mask forthe child process, is the same asfor the
parent.

When acall to fork() completes successfully, then the child processis in the same session as its parent.

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

P(C) If theimplementation documents whether thereis'support for inheritance of process characteristics for forfk()

not defined in POSIX.1 {3}:
The details are contained in 3.1.4:2 of the PCD.1

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

.1.3 Returns

A) Whenacall to fork() carmpletes successfully, then avalue of (pid_t)0 is returned to the child process, andthe
child process | E,.iSreturned to the parent process.

il When acall tofork() completes unsuccessfully, then avalue of (pid_t)- 1isreturned and setserrno to indidate
the error,(See Assertions 26-28 in 3.1.1.4.)

1.4 Errofs

B) A When the system lacks the necessary resources to create another process, then a call to fork() returns avgue

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)

32

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
avalueof (pid 1) -1 _setserrnoto [ENOMEM] and no processis created

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

Otherwise:
When the process requires more space than the system is able to supply, then a calh 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()

NJTE — The term exec is a notation for each of the six functions; execl(), execle(), execy()execve(), execlp(), and execvp().

3.1.2.1 Synopsis

01(A) For execl():

If the implementation provides C Standard {2} support:
When the header <uni st d. h> isincludedythen the function prototype
i nt execl (const char *, const char *, .) isdeclared. (See GA36in2.7.3.

Otherwise:
When the header <uni st d. h>.isiincluded, 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 provides C Standard {2} support:
When the header <tmi-st d. h> isincluded, then the function prototype
i nt execv(const char *, char * const []) isdeclared. (See GA36in2.7.3.)
Otherwise:
When the(header <uni st d. h> isincluded, then the function execv() is either declared with
result typeint or not declared in the header. (See GA361in 2.7.3.)

For execlg():
If theimplementation 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 GA36in 2.73.)
Otherwise:
When the header <uni st d. h> isincluded, then the function execle() is either declared with
result type int or not declared in the header. (See GA36in 2.7.3.)

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():

02(C)

[T the implementation provides C Standard { Zf Support.
When the header <uni st d. h> isincluded, then the function prototype
i nt execvp(const char *, char * const []) isdeclared. (See GA36in 2.73.)
Otherwise:
When the header <uni st d. h> isincluded, then the function execvp() is eithier'declared 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 argument
types in the case, that C Standard {2} support is provided),(then it expands to an expresgon
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 argument
typesin the case that C Standard {2} support.is provided), then it expandsto an expression 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 execl() is invaked with the correct argument types (or compatible argument
typesin the casethat C Standard {2} support is provided), then it expandsto an expression with
the result type int. (See GA37 in 2.7.3.)

For execve():
If execve() is defined as @macro when the header <uni st d. h> isincluded:
When the maero execve() isinvoked with the correct argument types (or compatible argurment
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.)

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 argunient
typesinthe casethat C Standard {2} support isprovided), then it expandsto an expression with
the result type int. (See GA37in 2.7.3.)

For-execvp():
If execvp() is defined as a macro when the header <uni st d. h> isincluded:
When the macro exevup() is invoked with the correct argument types (or compatible argument

03(C)

typesinthe casethat C Standard {2} support is provided), 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

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

00)

aid

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
arguments that were pravided by the exec type function asthe arguments for the new processimage

the

A)

08(A)

09(A)

10(A)

11(

12

A)

A)

13(A)

For execle() and execve():
The environment for the new process image is obtained from the argument envp (anarray
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 environ in
calling process image.

of

the

The variable extern char **environ in the new processimageisinitialized as a pointer to an array of charagter

pointers to the environment strings provided by the calling process. The.array terminates with a NU
pointer.

For execlp() and execvp():
PATH prefixes are only used by execlp() and exevup() whernthe argument file does not contain
(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
the filename. (See GA291n 2.6.)

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

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

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

For execlp() and execvp():
When PATH begins with an initial ', then this indicates the current working directory. (See GA

| L

=

L/

and

ng

31

in26)
7

14(A)

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)  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
GA33in 2.6.)
For execl(), execv(), execle(), and execve():
UNUSED.
16(A) Upper- and lowercase letters in environment variable names and corresponding assigned values retain their
unique identities (See GA34in26)
17(A) Environment variable names support the portable filename character set. (See GA35in 2.6.)
DOL(A) The results of an execlp() or execvp() call in the search of directories in the absence of environment varigble
PATH isstated in 3.1.2.2 of the PCD. 1.
18(A) If {ARG_MAX} £ {PCTS_ARG_MAX}:
The exec elements accept arguments including environment data of { ARG_MAX} bytesallowing
for NULL terminators, pointers, or alignment bytes as defined in the implementation.
Otherwise:
The exec elements accept arguments including environment dataof { PCTS ARG_MAX} bytes
allowing for NULL terminators, pointers, or alignment bytes as-defined in the implementation.
19(A) 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 fthe
environment is available from the external variable environ.
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.
20(A)  For execl(), execle(), and execlp():
The argument list referenced by argv in main() of the new process image is obtained from fthe
arguments arg0, argl,...,.argn 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 fthe
argument argv in the calling process.
21(A) When thefirst filename component of the argument path or fileis“.”, and the pathname does not begin with
a slash, then thé-exec type function resolves the pathname by locating the second filename comporient
(when specified)in the current working directory. (See GA14in 2.3.6.)
22(B) When théargument path or file pointsto the string “/”, then the exec type function resolves the pathname to
the rootdirectory of the process. (See GA15in 2.3.6.)
See-Reason 2 in Section 5. of POSIX. 3 {4}.
2318) When the argument path or file points to the string “///”, then the exec type function resolves the pathngme
totheroot di rectory of the process (Q:n GAl1l6in236 )
See Reason 2 in Section 5. of POSIX.3 {4}.
24(A) 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.)
25(A) 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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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.)

28(A)

29(A)

30(A)

31(A)

32(C)

33(A)

34(A)

35(A)

36(A)

374A)

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 resolves [the
pathname to the file F2 in the directory F1, which isin the current working directory. (See GA21in 2.3.6.)

When the argument path or file points to the string “FL1/./F2”, then the exec type function 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 argument path or file points to the string “F1/../F1/F2", then the ex ec-type function resolvesithe
pathname to the file F2 in the directory F1, which isin the current working diréctery. (See GA23 in 2.3.6.)

When the argument path or file points to the string “F1//F2", then the exec type function 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 or file argument pathname component isastring of morethan {NAME_MAX} bytes
in a directory for which {_POSIX_- NO_TRUNC]}/is'not supported, then the exec type functjon
resolves the pathname component by truncating itto{ NAME_MAX} bytes. (See GA25in 2.3.6.)

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

(See GA02in 2.2.2.32))

.

Onacall to exec elements, the pathhame retains the unique identity of its upper- and lowercase |etters. (Bee
GA03in2.2.2.32)

For execl(), execv(), execle(), and execve():
When the functien:rs granted execute access to path and is granted search access to the path pref
of path, then@anfEACCES] error does not occur.

X

For execlp() and,execvp():
Whenyafter the appropriate element of PATH has been prefixed to file, the function is grarfted
exeeute access to the resulting pathname, and when the function is granted search access to the gath
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 flag clear,
then'they remain open in the new process image. When they have the FD_CLOEXEC flag set, then they jare
closed.

\When file descri pfnre remain open inthe (‘:\Iling process imngn’ then the file offset file status-and file acg

38(C)

39(A)

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.

44(PCTS_CHMOD_SET_IDS?A:UNTESTED)

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

45(PCTS_CHMOD_SET_IDS?A:UNTESTED)

When the set-group ID mode of the file being executed is set, then the effective group'ID of the new prodess
is set to the group ID of the file executed, and the real group ID and supplementary group IDs remain
unchanged.

46(PCTS_CHMOD_SET_IDS?C:UNTESTED)

If the behavior associated with {_POSIX_SAVED_IDS} is supported:
The effective user ID and effective group ID of the new.-process image are saved for use by setuid ().

47(A) The new process image of the calling process inherits the foltowing 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
¥a  Current working directory.

¥ Root directory

¥ File mode creation mask

¥ Process signal. mask

¥ Pending signals

¥, tms_utime

Y2 tms _stitme

¥, tms.eutime

¥, <ms cstime

DO2(C) If theimplementation documents whether thereis support for inheritance of process characteristicsfor exjec
typefunctions not defined in POSIX.1 {3}:
The details are contained in 3.1.2.2 of the PCD.1.

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
modified. (See Assertions 49-60 in 3.1.2.4.)

not

3.1.2.4 Errors

49({ ARG_MAX}£{PCTS ARG_MAX}?A:UNTESTED)

50(A)

51(A)

52(D)

DOK(C)

53(A)

When the number of bytes used in the argument list and the environment, including NULL terminat
pointers, and alignment bytes, is greater than the system-imposed limit for exec ({ARG-.MAX} bytes), t

prs,
nen

acall to these functions returns a value of (int)- 1 and sets errno to [E2BIG]. Neither\the argv{] and enyp[]

arrays of pointers nor the strings to which those array elements point are modified. File descriptors mar
close-on-exec are not closed; signals set to be caught are not set to default; neitherthe effective user ID
the effective group ID of the current process is changed; and the value of the.global variable environ,
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 processimagefile, t
acall to exec returnsavalue of (int)- 1 and sets errno to [EACCES]-Neither the argv[] and envp[] array
pointers nor the strings to which those array elements point ar€ modified. File descriptors marked close-

ed
hor
the

hen
5 Of
bn-

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 pointer
contains, or the strings to which they point are not modified.

When the new process image file denies executionpermission, then a call to exec returns avalue of (int
and sets errno to [EACCES]. Neither the argv[}iand envp[] arrays of pointers nor the strings to which th
array elements point are modified. File descriptors marked close-on-exec are not closed; signals set to
caught are not set to default; neither the effective user ID nor the effective group ID of the current proceg
changed; and the value of the global.variable environ, the pointers it contains, or the strings to which t
point are not modified.

If there exists atype of file for. which the implementation does not support execution of files of thistype:

5 it

-1
pse
be
5is
ey

A call to exec withafile of that typereturnsavalue of (int)-1 and setserrno to [EACCES]. Neither

the argy[] and(envp[] arrays of pointers nor the strings to which those array elements point
modified. File descriptors marked close-on-exec are not closed; signals set to be caught are not
to default; neither the effective user ID nor the effective group ID of the current processis chang
and the value of the global variable environ, the pointers it contains, or the strings to which t
point-are not modified.

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

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

are
set
ed;
ney

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

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

00)

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 cloged;
signals set to be caught are not set to default; neither the effective user 1D nor theeffective

group ID of the current process is changed; and the value of the global variable énviron,
pointersit contains, or the strings to which they point are not modified.
Otherwise:

When the length of the file argument is {PCTS PATH_MAX}, thenca call to exec| i

successful.

54({ NAME_MAX} £{PCTS NAME_MAX} ?C:UNTESTED)

If the behavior associated with {_POSIX_NO_TRUNC} is supported:

For execl(), execv(), execle(), and execve():
When the length of a pathname component is longer than the maximum number of bytesi
filename {NAME_MAX}, then a cal to exec tétlrns a value of (int)-1 and sets errng
[ENAMETOOLONG]. Neither the argv[] and envp[] arrays of pointers nor the strings to wh
those array elements point are modified. Filedescriptors marked close-on-exec are not clog
signals set to be caught are not set to default; neither the effective user 1D nor the eff
group 1D of the current process is changed; and the value of the global variable environ,
pointersit contains, or the strings to which they point are not modified.

For execlp() and execvp():
When each of the pathnames génerated by prefixing an element of the environment vari
PATH to the file argument-eontains a pathname component that is longer than the maxi
number of bytesin afilename {NAME_MAX}, then acall to exec returns avalue of (in
and sets errno to [ENAMETOOL ONG]. Neither the argv{] and envp|[] arrays of pointers
the strings to which those array elements point are modified. File descriptors marked close-
exec are not closed; signals set to be caught are not set to default; neither the effective user
nor the effective group I D of the current processis changed; and the value of the global varig
environ; the'pointers it contains, or the strings to which they point are not modified.

55({ NAME_MAX}>{ PCTS NAME_MAX} ?C:UNTESTED)

If the behaviar-associated with {_POSIX_NO_TRUNC} is supported:

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

For execlp() and execvp():
When the length of all the pathnames generated by prefixing an element of the environm

the

na
to
ich
ed,;
ive
he

)-1
hor
bN-
ID
ble

ent
to

variable PATH to the file argument contain a pathname component of size equal

56(A)

{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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For execlp() and execvp():

When none of the pathnames generated by prefixing an element of the environment variable 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
strings to which they point are not modified.

the

57(A)

58(A)

59(A)

DO5(C)

60(B)

VWhen the path or TIIE argument points to an empty String, then a call 10 EXEC reurms avalue of (Imt)-L

hnd

setserrno to [ENOENT]. Neither the argv[] and envp[] arrays of pointers nor the strings to which thaseairay

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

are

not set to default; neither the effective user ID nor the effective group ID of the current process is'chanded;

and the value of the global variable environ, the pointersit contains, or the strings to which they point are
modified.

For execl(), execv(), execle(), and execve():
When a component of the path prefix of the new process image file is not adirectory, then a cal

not

to

exec returnsavalue of (int)- 1 and set s errno to [ENOTDIR]«Negither the argv[] and enyp[]
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
effective user 1D nor the effective group ID of the current process is changed; and the value of
global variable environ, the pointersit contains, or the strings to which they point are not modifi

For execlp() and execvp():
When a component of the path prefix of each of thie pathnames generated by prefixing an elemen

the
the
ed.

[ of

the environment variable PATH to the file argument is not a directory, then acall to exec returns a

value of (int)-1 and sets errno to [ENOTDIR]; Neither the argv{] and envp[] arrays of pointers
the strings to which those array elementspoint are modified. File descriptors marked close-on-e
are not closed; signals set to be caughtiare not set to default; neither the effective user ID nor
effective group 1D of the current process is changed; and the value of the global variable envir
the pointers it 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 format, the
cal to exec returnsavalue of (int)-1 and sets errno to [ENOEXEC]. Neither the argv{] and eny

hor
kec
the
on,

N a
p(]

arrays of pointers.nor the strings to which those array elements point are modified. File descriptors

marked close-an-exec are not closed; signals set to be caught are not set to default; neither
effective user.lD nor the effective group ID of the current process is changed; and the value of
global variable environ, the pointersit contains, or the strings to which they point are not modif

For execlp() and‘execvp():
UNUSED.

If the.implementation supports the detection of [ENOMEM] for exec:
The conditions under which [ENOMEM)] occurs for exec type functionsis contained in 3.1.2.4
the PCD.1. (See DGAO2in 2.4.)

the
the
ed.

| 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 system-
imposed memory management constraints, then a call to exec returns a value of (int)-1 and sets
errno to [ENOMEM]. Neither theargv[] 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
to be caught are not set to default; neither the effective user ID nor the effective group 1D of
current process is changed; and the value of the global variable environ, the pointers it contains
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 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

GA

GA

GA

GA

GA

40

41

42

43

44_“For _exit() and process termination by a signal:

For _exit() and process termination by a signal:
The process ceases the execution of subsequent program statements.

For exit():
If the function atexit() is supported:
When the process returns from the functions previously registered by atexit();then the progess
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. iandler associated with SIGABRT
returns, then the process ceases the execution of subsegquent.program statements.

For _exit(), exit(), abort(), and process termination by a signal :
All open file descriptors are closed.

For _exit(), exit(), abort(), and process termination by a.signal:
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 notified 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 processreturns from the functions previously registered by atexit(), and the parent
process of the calling processiswaiting for this process, then it isnotified of the calling prodess
termination aadthe 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 statusjare
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 if is
notified of the calling process termination and the low-order 8 b of status are made available to ift.

42

\Ahen-the pareat-process-oi-the-calling-processis-notwaltingforthe processthenthe-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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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

GA

GA

45

46

Tefurns, and when the parent process of the calling process 1s not waiting 1or the process, thenthe
exit status code is saved for return to the parent process whenever the parent process execuites 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 its child
processes to terminate, then the remaining child processes are not terminated and are assigned a rjew
parent process ID.

For exit():
If the function atexit() is supported:
When the process returns from the functions previously registered by atexit(), and a pafjent

process that is not a controlling process terminates without‘waiting for its child proc to
terminate, then the remaining child processes are not tefminated and are assigned a new parent
process |D.

Otherwise:

When the process calls exit(), and a parent process that is not a controlling process terminates
without waiting for its child processes to terminate, then the remaining child processes are hot
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 processthat is not a controlling process terminates without waiting fof its
child processes to terminate, thenthe remaining child processes are not terminated and are assigned
anew parent process ID.

For _exit() and process termination by a signal:
If either the behavior associated with { POSIX_JOB_CONTROL} is supported or SIGCHLD 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 associated Wwith

{ APOSIX_JOB_CONTROL} is supported or SIGCHLD is supported:

When the process returns from the functions previously registered by atexit(), thenaSIGCH|L.D

signal is sent to its parent process.

If the function atexit() is not supported and either the behavior associated with
{_POSIX_JOB_CONTROL} issupported 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.

GA47 For _exit() and process termination by asignal:

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'fthe
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, jare
assigned a new parent process ID.

For abort():
When a controlling process terminates and the SIGABRT signal is not being 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, fare
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 terminal
associated with the session is disassociated from the'session.
For exit():
If the function atexit() is supported:
When the calling process, which is agontrolling process, returns from the functions previodsly
registered by atexit(), then the controlling terminal associated with the session is disassocigted
from the session.
Otherwise:
When the calling process<calls exit() from a controlling process, then the controlling terminal
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-ealling process, which is a controlling process, terminates, then the controlljng
terminal assoCiated with the session is disassociated from the session.
GA49 For _exit() and process termination by asignal:
If the béhavior associated with { POSIX_JOB_CONTROL} is supported:
When termination of the process 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.
For-exit():
If the function atexit() is supported and the behavior associated with {_POSIX_JOB_CONTROL} 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:
44 Copyright © 2000 IEEE All Rights Reserved
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When the process calling exit() causes a process group to be orphaned, and any member of
newly orphaned process group is stopped, then a SIGHUP signal followed by a SIGCO
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 SIGAB

00)

the
NT

RT

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

Dy aSTGCONT Signal 1S Sent t0 each process in the Newly orphianed process group.

GA50 For abort():

When the SIGABRT signal is not being caught or the signal handler associated witht SIGAB
returns, then on acall to abort() the status made available to wait() or waitpid() is that of a prod
terminated by the SIGABRT signal.

There are no assertions specific to this subclause.

3.4.1 Wait for Process Termination

3.4.1.1 wait() (3.2.1)

3.4.1.1.1 Synopsis (3.2.1.1)

01(A)

02(C)

03(C)

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:

RT
ess

When the header <sys/ wai t . h> isihcluded, then the function wait() is declared with the result

type pid_t. (See GA36in 2.7.3.)

If wait() is defined as a macro when theheader <sys/ wai t . h> isincluded:
When the macro wait() isinvoked with the correct argument types (or compatible argument type
the case that C Standard {2} support is provided), then it expands to an expression with the re
type pid_t. (See GA37in2.7.3))

If wait() is defined as a macro in the header <sys/wai t . h>:

5in
sul t

It evaluates its arguments only once, fully protected by parentheses when necessary, and protectg its
result valyewith extra parentheses when necessary. (See GAOlin 1.3.4.)

3.4.1.1.2 Description~3.2.1.2)

DOL(C) If the ordér in which statusis reported when status information is available for two or more child processesis
docdmented:

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

04(A)-_ A call to wait() suspends execution of the calling process until status information for one of its termingted
child processes is available or until rlpli\/nry of a dgnnl whose action-is either to execute a dgnnl-r‘:\fr ng
function or to terminate the calling process.

05(A) When status information is available prior to acall to wait(), then return isimmediate.

06(A) Whenthestatusof achildisor becomesavailable, 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 en the er <sys/wal { . IS Inctuded and the Stratus 1S returned 1or a child process either
returned from main(), called _exit(), or called exit(), then the macro WIFEXITED(* stat_|oc) evaluates'fo a
nonzero value, and the macros WIFSIGNALED(*stat_loc) and WIFSTOPPED(*stat_loc) evaluateto zero.

10(A) When the header <sys/ wai t . h> isincluded and the value of WIFEXITED(* stat_loc) is nonzero—where
stat loc is the status argument populated by an invocation of wait()—then the macro
WEXITSTATUS(* stat_|loc) evaluatesto thelow-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().

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

12A) When the header <sys/wai t . h> isincluded and the value of WIESIGNALED(*stat_loc) is nonzerg—
where stat loc is the status argument populated by an /nvocation of wait()—then the macro
WTERMSIG(*stat_loc) evaluatesto the number of the signal that)Caused the termination of the child procgss.

13{C) If the behavior associated with { POSIX_JOB_CONTROL} is supported:
A call to wait() does not return when one of the'ehild processes of the calling processis stopped.

DO2(C) If animplementation 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 containeg
3.2.1.2 of the PCD.1.

n

3.4.1.1.3 Returns (3.2.1.3)
ROp 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.)

ROB When the delivery of asignal causeswait() to complete unsuccessfully, wait() returnsavalue of (pid_t)-1 and
sets errno to [EINFR]. (See Assertion 15in 3.2.1.1.4.)

RO# When acall towait() completes unsuccessfully, then avalue of (pid_t)- 1isreturned and setserrno toindigate
the error. (See-Assertions 14 and 15in 3.2.1.1.4.)

3.4.1.1.4 Errorg~(3.2.1.4)

14¢A) , When the calling process has no existing unwaited-for child processes, then a call to wait() returns a valug of
(pid_t)-1 and setserrno to [ECHILD].

15(A) When a call to wait() 1s 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)

3.2.1.2.1 Synopsis (3.2.1.1)

01(A)

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:

00)

02

)

03(C)

04

05

06

07

.4.1.2.2 Description (3.2.1.2)

A)

A)

A)

A)

08(A)

09(A)

10(A)

11

A)

VWhen the header <sys/ wal 1. h>_ IS Included, then the Tunction waltpid() 1s declared with
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 compatible argument ty
in the case that C Standard {2} support is provided), then it expands to an expression'with the re
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 when-necessary, and protectg
result value with extra parentheses when necessary. (See GAOL in,1.3:4’)

A call towaitpid(-1, stat_loc, 0) suspends execution of the callingprocess until statusinformation for any

the

pes
sul t

ts

pne

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

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

Test with stat_loc set to NULL and stat_|oc 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 proct
then acall to waitpid(pid, stat_loc, options) returns when the process specified by pid has terminated.

OC,

by

ESS,

When the argument pid s equal to zero, then a call to waitpid(pid, stat_loc, options) returns when any child

process that is a member of the same process group as the calling process has terminated.

When the argunient pid is less than - 1, then a call to waitpid(pid, stat_loc, options) returns when any child

process with @process group ID equal to the absolute value of the argument pid has terminated.

When théheader <sys/ wai t . h> isincluded, then the flags WNOHANG and WUNTRACED are defi
as bitwise exclusive integer values.

When status is not immediately available for one of the child processes specified by pid, and the opti
argument specifies the WNOHANG flag, then a call to waitpid(pid, stat_loc, options) does not susp

hed

bNs
end

execution of the calling process, and a value of zero is returned.

12(C)

Testing Requirements:
If {_ POSIX_JOB_CONTROL} issupported, test with options set to WNOHANG | WUNTRAC
in addition to testing with options set to WNOHANG.

If the behavior associated with {_POSIX_JOB_CONTROL} is supported:

ED

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)

3.4.1.2.3 Returns (3.2.1.3)

ROp

ROB

RO

ROb

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

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/ vva| t. h> isincluded and the statusisreturned for achild proc&s by returning from

and the macros WI FSI GNAL ED(* stat Ioc) and WIFSTOPPED(* stat Ioc) eval uate to zero.

When the header <sys/ wai t . h>isincluded and the value of WIFEXITED(*stat_loc) is nonzero, thenithe
macro WEXITSTATUS(* stat_loc) evaluatesto the low-order 8 b of the status argument that the.chitd prodess
passed to exit() or exit(), or to the low-order 8 b of the value the child process returned froni,main().

When the header <sys/ wai t . h> isincluded and the status was returned for achild process that termingted
due to the receipt of a signal that was not caught, then the macro WIFSIGNALED(*stat_|loc) evaluates o a
nonzero value, and the macros WIFEXITED(* stat_loc) and WIFSTOPPED (* staf_|oc) evaluate to zero.

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

If the behavior associated with {_POSIX_JOB_CONTROL} is supported:
When the header <sys/ wai t . h> isincluded and thie'status was returned for a child process that
is currently stopped, then the macro WIFSTOPPED(# stat_|oc) evaluates to anonzero value, andjthe
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 status of
stopped child processes.

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

its

When acall to waitpid()/completes successfully, then the value returned is equal to the process ID of the child
process whose statuslis reported. (See Assertion 6in 3.2.1.2.2.)

When the delivery of a signal causes waitpid() to complete unsuccessfully, waitpid() returns a valug of
(pid_t)- L-and sets errno to [EINTR]. (See Assertion 26 in 3.2.1.2.4.)

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

When a call to waitpid() completes unsuccessfully, then a value of (pid_t)- 1 is returned and sets errng to

indicate the error. (See Assertions 21-2/1n 3.2.1.2.4.)

3.2.1.2.4 Errors (3.2.1.4)

21(A)

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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22(A) When pidisequal 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].

23(A) When pid isequal 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().

24(A) When pid is less than - 1 and the calling process does not have any child processes in the process group
C.pprifim hy pid then a call to \A/aitpid(pid stat_loc nprinnq) returns a value of (pid_t)- 1 and sets errno to
[ECHILD].

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

26(A) When a call to waitpid(pid, stat_loc, options) is interrupted by a signal, then waitpid()returns a value of
(pid_t)- 1 and sets errno to [EINTR]. The wait statuses of all child processes of thecalling process remain
available for subsequent callsto wait() or waitpid().

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

3.3.2 _exit()

3.3.2.1 Synopsis

01(C) If theimplementation provides C Standard {2} suppoft;

When the header <uni st d. h> isincluded, then the function prototype
voi d_exit (int) isdeclared. (SeeGA36in2.7.3)

DJL(C) If theimplementation provides Common-Usage C support:

The result type for function _exit() is contained in 3.2.2.1 of the PCD.1.
02(D) 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() 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 regult
type void. (See GA37in 2.7.3))

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

03(C) If _exit() isdefined as amacro in the header <uni st d. h>:

It*eval uates its arguments only once, fully protected by parentheses when necessary. (See GAOL in
1.3.3)

3.4.2.2 Déscription

04(A)") Onacall to _exit(), the process ceases the execution of subsequent program statements. (See GA40in 3.2.)

05(A) Onacall to_exit(), al open file descriptors are closed. (See GA41in 3.2.)

06(B) Onacall to_exit(), al open directory streams are closed. (See GA42in 3.2.)

See Reason 2 in Section 5. of POSIX.3 {4}.
07(A) When the parent process of the calling process is executing a wait() or waitpid(), then on acall 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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08(A) When the parent process of the calling process is 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.)

09(A) 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.)

DO02(A) The new parent process ID assigned to children of aterminated processis stated in 3.2.2 of the PCD. 1.

10 erther the benavior assocl With {_ —JOB_ IS Supported or IS supported:
When a process terminates by calling _exit() a SIGCHLD signal is sent to its parent process~(Hee
GA46in3.2.)

11{PCTS_GTI_DEVICE?A:UNTESTED)

When a process that is a controlling process terminates by calling _exit(), then a SIGHUP.signal is sent to
each processin 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 assigngd a
new parent process ID. (See GA47in 3.2.)

12{PCTS_GTI__DEVICE?A:UNTESTED)

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

13{C) If the behavior associated with { POSIX_JOB_CONTROL} issupported:
When termination of the process causes a process group to be orphaned, and any member of fthe
newly orphaned process group is stopped, then aSIGHUP signal followed by a SIGCONT signdl is
sent to each process in the newly orphaned process group. (See GA49in 3.2))

3.4.2.3 Returns

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

3.3 Signals

3.3.1 Signal Concepts
3.3.1.1 Signal Names
01(A) When the header-<Si gnal . h> isincluded, then the sigset_t type and the structure sigaction are declaied,
and the symbolic constants SIG_DFL and SIG_IGN are defined.

02(A) The constants SIG_DFL and SIG_IGN are of atype compatible with void(*)().
03(B) Thevaluesof SIG DFL and SIG_IGN match no declarable function.

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

04(A)) 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.

05(A)  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, SIGSTOR
SIGTSTPR, SIGTTIN, and SIGTTOU have distinct positive integral values.

Otherwise:
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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, SIGUSRL1, and SIGUSR2 is abnormal termination of
process.

the

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

in3.2)

en asignal 1srecelved WHOSE action 1S 10 terminate the process, then all open 111€ descriprors 1n the proa
areclosed. (See GA41in 3.2)

When a signal is received whose action is to terminate the process, then all open directory streams in
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 notifie
the calling process termination, and the signal number that caused the terminationis made availableto it. (
GA43in3.2)

When the parent process of the process terminated by a signal is not waiting/for the process, then the sig
number that caused the termination is saved for return to the parent process whenever the parent prog
executes a subsequent wait() or waitpid() for this process. (See GA44jn 3.2.)

When a parent process that is not a controlling process terminatés'without waiting for its child processes
terminate, then the remaining child processes are not terminated and are assigned a new parent process
(See GA45in 3.2)

If either the behavior associated with {_POSIX_JOB (CONTROL} is supported or SIGCHLD is support
When a process terminates, a SIGCHLD signal is sent to its parent process. (See GA46in 3.2.)

PCTS_GTI_DEVICE?A:UNTESTED)

When a process that is a controlling process terminates, then a SIGHUP signal is sent to each processin
foreground process group of the controlting terminal belonging to the controlling process. The remain

eSS

the

of

-,

bee

ESS

5 10
D.

bd:

the
ng

child processes, which are not termiinated upon delivery of the SIGHUP signal, are assigned a new parent

process ID. (See GA47in 3.2.)

PCTS_GTI_DEVICE?A:UNTESTED)

)

C)

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

If the behavior‘associated with {_POSIX_JOB_CONTROL} is supported:
When-termination of the process causes a process group to be orphaned, and any member of
newly orphaned process group is stopped, then a SIGHUP signal followed by a SIGCONT signa
sent to each process in the newly orphaned process group. (See GA49in 3.2.)

|f<the behavior associated with {_POSIX_JOB_CONTROL} is supported:
The default action for SIGCHLD isto ignore the signal.

the
lis

Lf the behavior associated with { PQSIX__JOB _CONTRQL } is sl |ppnrfnrl'

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)

If SIGTTOU issupported:

IEEE Std 2003.1-1992 (Reaff 2000)

als

the

the

n()

lis

nen

N,

nen

for

1.2
the

The default action for SIGTTOU isto stop the process.
DJL(C) If the behavior associated with { _POSIX_JOB_CONTROL} is not supported and the support of-the sign
defined in Table 3-2 of POSIX.1 {3} is documented:
The details are contained in 3.3.1.1 of the PCD.1.
DOR(C) if theimplementation supports additional signals, and this is documented:
The details are contained in 3.3.1.1 of the PCD.1.

3.3.1.2 Signal Generation and Delivery

23(A) When asignal, whose action is not set to ignore the signal, is blocked.and the signal is generated, then
signal remains pending until it is either unblocked or ignored. (See Segtion B.3.3.1.2.)

24(A) When asignal, whose action is set to ignore the signal, is blockedand the signal is generated, then either it is
discarded immediately or it remains pending until either it isunblocked or its action isagain set to ignore
signal.

DOB(C) If asignal is discarded immediately upon generation or rémains 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.

25(A) Theaction taken on delivery of asignal is determined at the time of delivery, taking into account sigactid
callswhile the signal is pending.

D¥(A) Whether asignal is delivered more than once if a subsequent occurrence of a pending signal is generate
described in 3.3.1.2 of the PCD 4.

DOB(C) If the order in which multiple simultaneously pending signals are delivered to a process is documented:

The details are eentained in 3.3.1.2 of the PCD.1.

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

When any. stop signal (SIGSTOP, SIGTSTP, SIGTTIN, SIGTTOU) is generated for a process, t
any pending SIGCONT signals for that process are discarded.

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

When SIGCONT is generated for a process, then the pending stop signals (SIGTSTP, SIGTT|
SIGTTOU) for that process are discarded.

28(C) , tf-the behavior associated with { _POSIX_JOB_CONTROL} is supported:

When SIGCONT is generated for a process that is stopped, then the process continues, even wi
the SIGCONT dgn:\l ishlocked or ignnrprl

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

When SIGCONT isgenerated for aprocessthat is stopped, and the SIGCONT signal is both blocked
and not ignored, then it remains pending until it is either unblocked or a stop signal is generated
the process.

DO6(A) When signals are generated under conditions not defined by POSIX.1 {3}, the details are contained in 3.3.
of the PCD.1 or in the subclause of the PCD.1 that corresponds to the subclause in POSIX.1 {3} where
function that provokes the signal is defined.
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3.3.1.3 Signal Actions

n

n

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

31(A) 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.

32 (“) If the behavior associated \A/lrh! _POSIX_JOB CONTROI 1 |<:q|nnnr'r¢=d

When a process Whose parent has not set the SA NOCL DSTOPfIag stops, aSIGCHLD signal s||1all
be generated for the parent process.

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

When a process is stopped and a SIGABRT, SIGALRM, SIGFPE, SIGHUPR, SIGILL, SIGINT,
SIGPIPE, SIGQUIT, SIGSEGV, SIGTERM, SIGUSR1, SIGUSR2, or SIGCHLD.signal is senf to
the process, then the signal is not delivered until the processis continued.

34(C) 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 fthe
receiving process.

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

When a process that is a member of an orphaned process group is sent a SIGTSTP, SIGTTIN| or
SIGTTOU signal, then the process is not stopped by this&ignal, and the signal is discarded.

36(C) If the behavior associated with { _POSIX_JOB_CONTROL Js supported:

When the action for SIGCHLD is set to SIG_DFEL while a SIGCHLD signal is pending, then [the
pending SIGCHLD signal is discarded.

RO The system does not allow the action for the signal*SIGKILL to be set to SIG_IGN. (See Assertion 2(
3.344)

ROp The system does not alow the action for the signal SIGSTOP to be set to SIG_IGN. (See Assertion 2]
3.344)

37(A) When asignal whose action is sett0' SIG_IGN is delivered, then the delivery of the signal does not affect the
process.

DQ7(C) If the behavior of aprocessafter it ignoresa SIGFPE, SIGILL, or SIGSEGV signal that was not generated by
thekill() or raise() functions is documented:

The details arecontained in 3.3.1.3 of the PCD.1.

38{A) When the actionAor a pending signal that is also blocked is set to SIG_IGN, then the pending signg is
discarded.

39(B) When thelaction for a pending signal that is not blocked is set to SIG_IGN, then the pending signg| is
discarded.

See-Reason 1 in Section 5. of POSIX.3 {4}.
DOB(€) NI the action taken when a process sets the action for the SIGCHLD signal to SIG_IGN is documented:
The details are contained in 331 3 of the PCD 1

40(A) When any one of the signals SIGABRT, SIGALRM, SIGFPE, SIGHUP, 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.

41(C)  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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00)

catching function at the address specified, and the signal number is passed as the signal argument to

this function.

42(A) When aprocess 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,
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.
43(A) The SyStem does not allow a process 1o caich the signal SIGKITLL.
44(C)  If the behavior associated with {_POSIX_JOB_CONTROL} is supported:
The system does not allow a process to catch the signal SIGSTOP.
DIP(C) If the action taken when a process establishes a signal -catching function for the SIGCHLD signial whileit
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.
45(A)  The functions fentl(), kill(), open(), pause(), read(), sleep(), sigprocmask(), sigsuspend() wait(), waitpi

46(PCTS_GTI_DEVICE && PCTS_GTl_BUFFERS OUTPUT?A:UNTESTED)

47(B)

48(B)

DIL(C)

3.3.1.4 Signal Effects on Other Functions

0,

and write() are reentrant with respect to signals. That is, they can be called without restriction from a sigtal-

catching function.

The function tedrain() is reentrant with respect to signals. That is; tcdrain() can be called without restrictjon

from a signal-catching function.

The functions _exit(), access(), alarm(), cfgetispeed(), cfgetospeed(), cfsetispeed(), cfsetospeed(), chdi
chmod(), chown(), close(), creat(), dup(), dup2(), exécle(), execve(), fork(), fstat(), getegid(), geteui
getgid(), getgroups(), getpgrp(), getpid(), getppid(), @etuid(), link(), Iseek(), mkdir(), mkfifo(), pathcon
pipe(), rename(), rmdir(), setgid(), setpgid(), ‘setsid(), setuid(), sigaction(), sigaddset(), sigdelse
sigemptyset(), sidfillset(), sigpending(), sigismember(), stat(), sysconf(), tcflow(), tcflush(), tcgetatt
tcgetpgrp(), tesendbreak(), tesetattr (), tesetpgrp(), time(), times(), umask(), uname(), unlink(), and utime()
reentrant with respect to signals.

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

When a function defined by POSIX.1 {3} or by the C Standard {2} is interrupted by a signal that is be
caught and a function defined by POSIX.1 {3} or by the C Standard {2} is called from the signal-catch

),
0,
fO),
t0),
0,

are

ng
ng

function, then, unless both the interrupted function and the function called from the signal-catching functjon

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 an uns
function,.and’this is documented:
The details on the behavior of those functionsis contained in 3.3.1.3 of the PCD.1.

afe

ith

not

ion

49(A)) When asignal is delivered to a process during the execution of any function, and the action associated v
the signal Is to terminate the process, then the process is terminated, and the original function call does
return.

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

When a signal is delivered to a process during the execution of any function, and the act
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) 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.

52(C) 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

[ calses the process to continue WITthout the Tunction reporting that 1t has been interrupted Dy ergher
the stopping or the SIGCONT signal.

53(PCTS_GTI_DEVICE && PCTS_GTI_BUFFERS_OUTPUT?C:UNTESTED)

If the behavior associated with {_POSIX_JOB_CONTROL} is supported:
When the function tedrain() is stopped by the delivery of asignal whose action isto.stop the procgss,
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 tedrain() function.reporting that it has bgen
interrupted by either the stopping or the SIGCONT signal.

54(D) If the behavior associated with {_POSIX_JOB_CONTROL} is supported:
When any of the functions _exit(), access(), alarm(), cfgetispeed(), cfgetospeed(), cfsetispeetl(),
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(), setaifi(),
setuid(), sigaction(), sigaddset(), sigdel set(), sigemptyset(), sidfillset(), sigpending(), sigprocmask(),
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 istestop the process, then the subsequent generation ¢f a
SIGCONT signa 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 fthe
SIGCONT signal.

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

55(C) If the behavior associated with {~POSIX_JOB_CONTROL} is supported:
When any of the functions fentl(), open(), pause(), read(), sleep(), sigsuspend(), wait(), waitpif(),
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 being caught by a signal-catching functlon
causes the pracess to continue after returning from the signal-catching function, with the original
function.reporting that it has been interrupted by the SIGCONT signal.

56(PCTS_GTI_DEVICE&& PCTS_GTI_BUFFERS OUTPUT?C:UNTESTED)

If the behavior associated with {_POSIX_JOB_CONTROL} is supported:
When the function tedrain() is stopped by the delivery of asignal whose action isto stop the procgss,
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 fthe
tedrain() function reporting that it has been interrupted by the SIGCONT signal.

57(D) 11 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 conti

nue

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.
lesting 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 asignal
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, therrthe signal does
have any effect on the behavior of tcdrain().

60(A) When any signal that is being blocked is generated while any function is being.executed, then the signal d

61

3.3

01

02

not have any effect on the behavior of the function.
Testing Requirements:
Test for the functions fentl(), open(), pause(), read(), sleep(); sigsuspend(), wait(), waitpid(),
if it were delivered. The action of SIGALRM on slegp()/is unspecified.
PCTS GTI_DEVICE?A:UNTESTED)

When any signal that isbeing blocked is generated while tcdrain() is being executed, then the signal does
have any effect on the behavior of tcdrain().

4.2 killQ)

.2.1 Synopsis

A)  If theimplementation provides C Standard { 2} support:
When the header <si gnal . h> isincluded, then the function prototype
int kill(pidit, int) isdeclared. (See GA36in2.7.3.)

Otherwise:

typeint er not declared in the header. (See GA36in 2.7.3.)
C) If kill() isdefined as a macro when the header <si gnal . h> isincluded:

the case that C Standard {2} support is provided), then it expands to an expression with the re
typeint. (See GA37in2.7.3)

03

C)-_Nf kill() isdefined as amacro in the header <si gnal . h>:

3.3.2.2 Description

04(

56

not

and

write(), each of which can be placed in a state where theywould report being interrupted by asignal

hot

When thé header <si gnal . h> is included, then the function kill() is either declared with result

When the macro kill() is invoked with the correct argument types (or compatible argument typesin

sul t

jits

A) When aprocess has the permissions allowing it to send a signal 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 generat
of the signal, the return value is zero.
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05(C) 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.

06(A) When aprocess has permission allowing it to send the null signal to the process specified by pid, then a call
to kill(pid, O) returns a value of zero.

07(A) When pld is greater than 0 and the real user ID of the sendmg process matches the real user ID of the

08(A) 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.

09(A) If the behavior associated with {_POSIX_SAVED_IDS} is supported:
When pid is greater than 0 and the real user ID of the sending process matches the saved set-user|ID
of the receiving process, then acall of kill(pid, sig) sends the signal sig to the process pid.

Otherwise:
When pid is greater than 0 and the real user ID of the sending processimatches the effective user|ID
of the receiving process, then acall of kill(pid, sig) sends the signal.sig'to the process pid.

10{A)  If the behavior associated with { _POSIX_SAVED_IDS} is supported:
When pid is greater than 0 and the effective user ID of the sending process matches the saved $et-
user ID of the receiving process, then acall of kill(pid, sig) sends the signal sig to the, process p|d.

Otherwise:
When pid isgreater than 0 and the effective user | D.of 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.

DOL(C) If the implementation provides a mechanism to assoOciate with a process the appropriate privileges 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.

114C) If theimplementation 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 different real,
effective, or saved set-user 1Ds, then acall to kill(pid, sig) with pid greater than O sendsthe signal|sig
to the process pid.

DOR(C) If the implementation excludes 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.

12{A) A call to kill((pid~1)0, sig) from a process sends the signal sig to all processes (excluding the set of sysiem
processes defined by the implementation as not receiving the signal) whose process group 1D is equal tothe
process group | D of the sender and for which the process has permission to send the signal.

DO3(C) If thebehavior of the kill() function when pid is- 1 is documented:
The details are contained in 3.3.2.2 of the PCD.1.

DO(CY._If theimplementation excludes a set of system processes from being sent asignal sigwhen pid is negative, out
not -1, and thisis documented:
The set of system processes that are excluded is contained in 3.3.2.2 of the PCD.1.

13(A) 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.

14(A) Whenacall to kill(pid, sig) uses avalue of pid that causes asignal 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 Z3 Returns

RO When acall to kill () completes successfully, then avalue of (int)0isreturned. (See Assertions 4-6in.3.3.2|2.)

ROp When acall to kill() completes unsuccessfully, then avalue of (int)-1 is returned and sets errno to-indicatefthe
error. (See Assertions 16-20in 3.3.2.4.)

ROB When acall to kill() completes unsuccessfully, no signal is sent. (See Assertions 16-20in'3.3.2.4.)
3.3.2.4 Errors

16{PCTS_INVALID_signal?A:UNTESTED)

When thevalue of sigisaninvalid or an unsupported signal number, then acall tokill(pid, sig) returnsavdue
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 grivileges to send signals to the process of another
user, and when the real or effective user 1D of the'sending process does not match the real or sayed
setuser 1D of any receiving process, and when sig is not equal to SIGCONT, then a call to kill (pid,
sig) returns avalue of (int)-1, sets errno t6 JEPERM], and the signal is not sent.

Otherwise:
When the sending process does notthave the appropriate privileges, and when the real or effective
user ID of the sending process.dees not match the effective user ID of any receiving process, gnd
when sig is not equal to SIGCONT, then acall to kill(pid, sig) returns a value of (int)-1, setserfno
to [EPERM], and the signal is 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 when the real or effective user 1D of the sending process does not match the real or sayed
setuser | D-of .any receiving process, and when there are no receiving processes in the same sesgon
as the sending process and argument sig is equal to SIGCONT, then acall to kill(pid, sig) returns a
valueaf (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 associated with
{_POSIX_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 effective yser
ID of any receiving process, and when there are no receiving processes in the same session asfthe

sendi ng-process and argument Qig is =l jal to SIGCONT thenacall to l(ill(lr_\irl' ng) returns avdue

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 sigemptyset() (3.3.3)

3.3.3.1.1 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 sigenptyset(sigset t *) isdeclared (See GA36In273)

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

02(C) If sigemptyset() is defined as a macro when the header <si gnal . h> isincluded:
When the macro sigemptyset() is invoked with the correct argument types (or, compatible argunent
typesin the case that C Standard {2} support is provided), then it expands td.an expression with the
result type int. (See GA37in 2.7.3.)

03(C) If sigemptyset() is defined as a macro in the header <si gnal . h>:
It evaluates its arguments only once, fully protected by parentheseswhen necessary, and protectg
result value with extra parentheses when necessary. (See GAOIN 1.3.4.)

ts

3.3.3.1.2 Description (3.3.3.2)

04(A) If the behavior associated with { _POSIX_JOB_CONTROL} is supported:
A call to sigemptyset(set) initializesthe signal setpointed to by the argument set such that the signals
SIGABRT, SIGALRM, SIGFPE, SIGHUPZSIGILL, SIGINT, SIGKILL, SIGPIPE, SIGQUIT,
SIGSEGV, SIGTERM, SIGUSR1, SIGUSR2, SIGCHLD, SIGCONT, SIGSTOP, SIGTSTR
SIGTTIN, and SIGTTOU are excludedand a value of zero is returned.

Otherwise:
A call to sigemptyset(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, and SIGUSR2 are excluded and a value of zero isreturned.

DJL(C) If the action taken when an _object of type sigset t has not been initialized by a call to sigemptyset() or

sigfillset(), but a pointer-toithe object is supplied as an argument to the functions sigaddset(), sigdelsat(),

sigismember (), sigaction(); sigrocmask(), sigpending(), or sigsuspend(), and this is documented:
The detai}s-are contained in 3.3.3.2 of the PCD.1.

3.3.3.1.3 Returns (3.3,3.3)

RO When acal to sigemptyset() completes successfully, then a value of (int)0 is returned. (See Assertion 4 in

3.3.312)

3.3.3.X4Errors (3.3.3.4)

There are no assertions specific to this subclause.
3.3.3.2 sigfillset() (3.3.3)
3.3.3.2.1 Synopsis (3.3.3.1)

01(A) If theimplementation 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 pravided) 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>:

3.3.3.2.2 Description (3.3.3.2)

04(A)

3.3.3.2.3 Returns (3.3.3.3)

RO

3.3.3.2.4 Errors (3.3.3.4)
There are no assertions specific to thisssubclause.
3.3.3.3 sigaddset() (3.3.3)

3.3.3.3.1 Synopsis (3:3:3.1)

ts

It evaluates its arguments only once, fully protected by parentheses when necessary, and protects
result value with extra parentheses when necessary. (See GAOlin 1.3.4.)

If the behavior associated with {_POSIX_JOB_CONTROL} is supported:
A call to sidfillset(set) initializes the signal set pointed to by the argunient set such that the signals
SIGABRT, SIGALRM, SIGFPE, SIGHUP, SIGILL, SIGINF; SIGKILL, SIGPIPE, SIGQUIT,
SIGSEGV, SIGTERM, SIGUSR1, SIGUSR2, SIGCHLD,“SIGCONT, SIGSTOP, SIGTSTR
SIGTTIN, and SIGTTOU areincluded and a value of zero iSyeturned.

Otherwise:
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, and SIGUSR? are included and a value of zero is returned.

When a call to sidfillset() completes successfully, then a value of (int)0 is returned. (See Assertion 4 in

3.3.3.22)

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.)
Otherwise:
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 GA361n 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 _SIGUSR? SIGCHI D _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 return

Otherwise:
A call to sigaddset(set, signo) where the value of the signo argument is SIGABRT, ‘'SIGALRM,
SIGFPE, SIGHUP, SIGILL, SIGINT, SIGKILL, SIGPIPE, SIGQUIT, SIGSEGY, SIGTERM,
SIGUSR1, or SIGUSR?2 adds the signo argument to the signal set pointed to by the argument get,
and avalue of zero is returned.

3.3.3.3.3 Returns (3.3.3.3)

RO When a call to sigaddset() completes successfully, then a value of (inf)0-is returned. (See Assertion 4
3.333.2)

ROp When a call to sigaddset() completes unsuccessfully, then a value of (int)- 1 is returned and sets errnq to
indicate the error. (See Assertion 5in 3.3.3.3.4.)

n

3.3.3.3.4 Errors (3.3.3.4)

DJL(C) If theimplementation supports the detection of [EINVAL] for sigaddset():
The details under which [EINVAL] occurs for sigaddset() are contained in 3.3.3.4 of the PCI).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 a cal| to
sigaddset(set, signo) returns avalue of (int)-1 and sets errno to [EINVAL]. The signal set pointedl to
by the argument setis not changed.

06(D) If the implementation/oes 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 effror
conditionyi's detected). (See GA26 in 2.4.)

See Reason-2 i Section 5. of POSIX.3 {4}.
3.3.3.4 sigdelset() (3.3.3)

3.3.3.4.1Synopsis (3.3.3.1)

010A)=_1f the implementation provides C Standard {2} support:
7 L = | ) Ll

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, SIGTTINs/or SIGTTDU
deletes the signo argument from the signal set pointed to by the argument set, and'avalue of zerp is
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 signal set pointed to by the argument
set, and avalue of zero is returned.

3.3.3.4.3 Returns (3.3.3.3)

RO When a call to sigdelset() completes successfully, then awalue of (int)0 is returned. (See Assertion 4
3.334.2)

ROp When a call to sigdelset() completes unsuccessfully, then a value of (int)-1 is returned and sets errnqg to
indicate the error. (See Assertion 5in 3.3.3.4.4)

n

3.3.3.4.4 Errors (3.3.3.4)

DOL(C) If the implementation supports the detection of [EINVAL] for sigdelset():
The details under which [EINVAL] occursfor sigdelset() are contained in 3.3.3.4 of the PCD.1. (Bee
DGAO2in2.4.)

05(PCTS_INVALID_SIGNAL?2C:UNTESTED)

If the implementation supports the detection of [EINVAL] for sigdel set():
When_the Value of the argument signo is an invalid or unsupported signal number, then a cal| to
sigdélset(set, signo) returns avalue of (int)-1 and sets errno to [EINVAL]. The signal set pointegl to
by.the 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 efror
condition is detected). (See GA26 in 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() isdefined asamacro in the header <si gnal h>

It evaluates its arguments only once, fully protected by parentheses when necessary, and protectg
result value with extra parentheses when necessary. (See GAOlin 1.3.4.)

ts

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, SIGTSTR,SIGTTIN, or SIGTTOU tésts
whether the signo argument is amember of the signal set pointed toby the argument set and retyrns
avalue of 1if the specified signal is a member of the set and avalue of O if it is not.

Otherwise:
A cadl to sigismember (set, signo) where the value of thésigno 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 tq by
the argument set and returns avalue of 1 if the'specified signal isa member of the set and a valug of
Oif it isnot.

3.3.3.5.3 Returns (3.3.3.3)
RO When the value of the signo argument, is-a member of set, then a call to sigismember(set, signo) returns a

value of (int)1. (See Assertion 4in 3.3.3.5.2.)

ROp When the value of the signo argument is not amember of set, then acall to sigismember(set, signo) returns a
value of (int)0. (See Assertion.4in 3.3.3.5.2.)

ROB When a call to sigismember() completes unsuccessfully, then avalue of (int)- 1 isreturned and sets errng to
indicate the error. (Seg’/Assertion 5in 3.3.3.5.4.)
3.3.3.5.4 Errors (3.3.3@)

DJL(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 the PCD). 1.
(See DGAO2in2.4.)

05(PCTSINVALID_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 ()

3.3.4.1 Synopsis

IEEE Std 2003.1-1992 (Reaff 2000)

01(A) If theimplementation provides C Standard {2} support:

When the header <si gnal . h> isincluded, then the function prototypei nt si gacti on(i nt,

const struct sigaction *, struct sigaction *) isdeclared. (See GA36in2.7.3.)
Otherwise:

VWhen the header <si gnal . h> Is included, then the Tuncton sigaction() Is elther declared wWith

result type int or not declared in the header. (See GA36in 2.7.3.)

02(C) 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 compatiblé argunient
typesin the case that C Standard {2} support is provided), then it expands to an expression withthe
result type int. (See GA37in2.7.3.)

03(C) If sigaction() is defined as amacro in the header <si gnal . h>:

It evaluates its arguments only once, fully protected by parentheses whéen-necessary, and protectg its
result value with extra parentheses when necessary. (See GAOL in,1.3:4’)

3.3.4.2 Description

04(A) Whenthe header <si gnal . h>isincluded, then the structure sigaction is defined, and this structure defipes
the following members, as shown in Table 3.1.

Table 3.1—Structure sigaction Members
Member Type
sa_handler void(*)()
sa_mask sigset_t

sa_flags int

05(A) A call tosigaction(sig, NULL, oact) does not alter the signal handling, places the action currently associgted
with the signal in the location pointed to by the non-NULL argument oact, and returns a value of zero.
Testing Requirements:

When the sigagtion 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 hot
affect thelbehavior of the call to sigaction().

06(A) A call to sigaction(sig, act, NULL) associates the action specified by anon-NULL act with the signal sig and
returns.avaltue of zero.

Testing Reguirements:
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 hot
effect the behavior of the call to sigaction().

07(A) A cal 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 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().
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08(A) 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().

09(A) When a signal is delivered, then the action defined in the sa_handler field of the sigaction structure
assnciated with the Qignal at the time aof del i\/pry is pprfnrmm
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 hot
effect the behavior of the call to sigaction().

10{A) When asignal is caught by a signal-catching function installed by sigaction(), then anew signal mask is
calculated by taking the union of the current signal mask, the sigaction signal mask’for the signal bding
delivered, and the signal being delivered. The signals SIGSTOP and SIGKILL, aenot included in the riew
signal mask. The new signal mask is installed before entering the signal-catching function and remaing in
effect until

¥ Thesignal catching function returns,
¥  Thefunction sigprocmask() is called, or
¥  Thefunction sigsuspend() is called.
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 hot
effect the behavior of the call to sigaction().

11¢A) 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 POSIX.1 {3}
and the effect of these members is not activated, then these additional structure members do hot
effect the behavior of the:eall to sigaction().

12{A) When the header <si gnal . h>-is included, then the flag SA_NOCLDSTORP is defined and can be se} in
sa_flags.

Testing Requirements;
When the-sigaction structure contains additional members beyond those specified in POSIX.1 {3}
and theeffect of these members is not activated, then these additional structure members do hot
effect-the behavior of the call to sigaction().

13{C) If the behavior associated with { POSIX_JOB_CONTROL} is supported:

When sig is set to SIGCHLD and the SA_NOCLDSTORP flag is clear in sa_flags, then a cal| 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 Qig:m’rinn structure contains additional members haynnd those er_\nr'ifinrl inPQSIX .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().
14(C) 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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00)

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().

15(A) 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 mare tharoughly covered in ather places
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 ot
effect the behavior of the call to sigaction().
DJL(C) If the action taken when sigaction() is called, when the previous action for signal sig had begn‘established by
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 to\by oact for a call to
sigaction() are contained in 3.3.4.2 of the PCD.1.
16{C) If thefunction signal() is supported:
When a signal-handling function has been installed using the signal() function, then the vgue
supplied in the oact structure member sa_handler on acall to sigaction() can be used by sigactign()
to reestablish the original signal-handling function.
Testing Requirements:
When the sigaction structure contains additional{members beyond those specified in POSIX.1
{3}; and the effect of these membersis not activated, then these additional structure members
do not effect the behavior of the call to sigaetion().
RO[L When sigaction() fails, then no new signal handler isinstalled. (See Assertions 20 and 21 in 3.3.4.4.)
DO2(C) If the action taken when an attempt to set the action for asignal that cannot be caught or ignored to SIG_DQFL
is made, and this is documented:
The details on whether the action isignored or causes an error to be returned are contained in 3.34.2
of the PCD.1.
17(A) When sigaction(sig, act, oact) is called to set the action for SIGKILL to SIG_DFL, then either avalue of -1
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 POSIX.1 {3}
and the effect_of these members is not activated, then these additional structure members do ot
effect the\behavior of the call to sigaction().
18{C) If the behavior-associated with { POSIX_JOB_CONTROL} is supported:
When sigaction(sig, act, oact) is called to set the action for SIGSTOP to SIG_DFL, then eithér a
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 POSIK.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().

3.3.4.3 Returns

R0O2

R0O3

66

When acall to sigaction() completes successfully, then avalue of (int)0 is returned. (See Assertions 5 an
in3.34.2)

d 6

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)—_T11 the behavior associated with SIGSTOP 1S supported: (L
A call to sigaction(sig, act, oact) to catch or ignore SIGSTOP returns avalue of (int)-1, setserrag to
[EINVAL], and no new handler isinstalled.
Rox An attempt to set the action to SIG_DFL for signal SIGKILL or SIGSTOP either returns a value of [(int

3.3.5 sigprocmask()

3.3.5.1 Synopsis

01(A)

02(C)

03(C)

3.3.5.2 Description

04(A)

05(A)

06(A)

1]
and setserrno to [EINVAL], or returns avalue of [(int)0]. (See Assertions 17 and 18 in 3,3.4.2.)

If the implementation provides C Standard [2] support:
When the header <si gnal . h> isincluded, then the function prototype
int sigprocmask(int,const sigset_t *, sigset_t *) isdeclared. (See GA36in
2.7.3)

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

If sigprocmask() is defined as a macro when the header <si gnal . h> isincluded:
When the macro sigprocmask() is inveked with the correct argument types (or compatible argunient
typesin the case that C Standard {2} support is provided), then it expandsto an expression withthe
result type int. (See GA37 in 2:7:3.)

If sigprocmask() is defined as a macro in the header <si gnal . h>:
It evaluates its argumentsionly once, fully protected by parentheses when necessary, and protectg
result value with extra-parentheses when necessary. (See GAOlin 1.3.4.)

ts

When the headery<si gnal . h> is included, then the symbols SIG_BLOCK, SIG_UNBLOCK, and
SIG_SETMASK are defined.

A call tolsigprocmask(SG_BLOCK, set, oset) changes the signals blocked for the process to the union of jthe
current\ptocked signals and 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.

A call to sigprocmask(SIG_UNBLOCK, set, oset) changes the signals blocked for the process to fthe
intersection of the current blocked signals and the complement of the signal set pointed to by the non-NULL

07(A)

08(A)

argument set, and refurns zero. When oset is non-NULL, the previous mask is stored in the Tocation pointed
to by oset.

A call to sigprocmask(SIG_SETMASK, set, oset) changes the signals blocked for the process to 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.

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) 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.

10(A) A call to sigprocmask(how, NULL, NULL) does not change the signal mask of the process.

11(A) When SIGKILL isincluded in the set pointed to by the set argument, then the sigprocmask() call succeeds,
and SIGKILL isnot blocked from delivery.

12(C) 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 s not blocked Trom delvery.

DJL(C) If the action taken when any of the signals SIGFPE, SIGILL, or SIGSEGV are generated while blocked, and
the signal was not generated by acall to kill() or raise(), and this is documented:
The details on the action to be taken by the implementation are contained in 3.3.5.2 of ‘the PCD [L.

RO When the sigprocmask() function fails, then the signal mask of the processis not changed. (See Assertior] 14
in3.3.5.4))

13({A) When there are any pending unblocked signals after the call to the sigprocmask() function, then at least pne
of those signalsis delivered before the sigprocmask() function returns.

3.3.5.3 Returns

ROp When acall to sigprocmask() completes successfully, then avalueof (int)0isreturned. (See Assertions5-1
3.35.2)

n

ROB When a call to sigprocmask() completes unsuccessfully, thien a value of (int)-1 is returned and sets errng to
indicate the error. (See Assertion 14 in 3.3.5.4.)

3.3.5.4 Errors

14¢A) When the value of the how argument is not\ene of the defined values and set is non-NULL, then a cal| to
sigprocmask(how, set, oset) returnsavalueof (int)- 1, setserrnoto [EINVAL], and does not change the sighal
mask of the process.

3.3.6 sigpending()
3.3.6.1 Synopsis

01(A) If the implementation provides C Standard {2} support:
When theheader <si gnal . h> isincluded, then the function prototype
i ntCsi gpendi ng(sigset_t *) isdeclared. (See GA36in 2.7.3.)

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 GA36in 2.7.3.)

002(C)<_If sigpending() is defined as a macro when the header <si gnal . h> isincluded:
When the macro sigpending() is invoked with the correct argument types (or compatible argunient
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 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 protectsits
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
3362)

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.and $ets
errno to indicate the error.

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

DOL(C) If the implementation supports error conditions for sigpending(), and this is doeumented:
The conditions under which errors are detected for sigpending() S'stated in 3.3.6.4 of the PCI).1.
(See DGAO2in2.4)

3.3.7 sigsuspend()
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 sigset\t *) isdeclared. (See GA36in2.7.3)

Otherwise:
When the header <si gnal . h>is included, 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 macro when the header <si gnal . h> isincluded:
When the macro sigsuspend() is invoked with the correct argument types (or compatible argunient
typesin the case that-C Standard {2} support is provided), then it expands to an expression withthe
result type int. (See GA371in 2.7.3.)

03{C) If sigsuspend() is defined as a macro in the header <si gnal . h>:
It evaluatesits arguments only once, fully protected by parentheses when necessary, and protectg
result-val ue with extra parentheses when necessary. (See GAOlin 1.3.4.)

ts

3.3.7.2 Description

04(A) Accall to sigsuspend(sigmask) replaces the signal mask of the calling process with the set of signals poirjted
to by the argument sigmask and then suspends the process until delivery of asignal whose action isto exedute
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://standardsiso.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 is caught by the calling process and control is returned from the signal catching function, then

3.4

3.4.

3.4.

01¢A) If theimplementation provides C Standard {2} support:

02(C) If alarm() is defined as a macro when the headeri<uni st d. h> isincluded:

03(C) If alarm() is defined as a macrogin the header <uni st d. h>:

3.4

.1.2 Description

acall to sigsuspend() returns avalue of (int)-1 and sets errno to [EINTR].

Timer Operations
1 alarm()

1.1 Synopsis

When the header <uni st d. h> isincluded, then the function prototype
unsi gned int alarn(unsi gned int) isdeclared. (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.)

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 regult
type unsigned int. (See GA37.in"2.7.3.)

ts

It evaluates its arguments only once, fully protected by parentheses when necessary, and protects
result value with extra parentheses when necessary. (See GAOlin 1.3.4.)

04(A) When the valuéof‘the argument seconds is nonzero, then a call to alarm(seconds) causes the system to send

05(A) Successive callsto alarm() reschedule the alarm clock for the calling process.

06(A) , A-cdl to alarm(0) cancels any previously made alarm() request.

13 Retyrns

the calling/precess a SIGALRM signal after the number of real-time seconds specified by the argument
secondshave elapsed.

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.

70

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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3.4.1.4 Errors

There are no assertions specific to this subclause.

3.4.2 pause()

3.4.2.1 Synopsis

IEEE Std 2003.1-1992 (Reaff 2000)

01(A) _If the implementation provides C Standard {2} support-
When the header <uni st d. h> isincluded, then the function prototype
i nc pause(voi d) isdeclared. (See GA36in 2.7.3.)
Otherwise:
When the header <uni st d. h> isincluded, then the function pause() is either declared with res
type int or not declared in the header. (See GA36in 2.7.3.)
02(C) If paus«() 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 int. (
GA37in2.7.3.)
03(C) If pause() is defined as a macro in the header <uni st d. h>:

It protectsits return value with extra parentheses when necessary-’(See GAOl in 1.3.4.)

3.4.2.2 Description

04(A)

05(A)
06(A)

A call to pause() suspends the calling process until the delivery of a signal whose action is either to exeg
a signal-catching function or to terminate the process.

When asignal is delivered and the action isto terminate the process, then pause() does not return.

When asignal is delivered and the signal actionis'to execute a signal-catching function, then pause() retu
after the signal-catching function returns.

3.4.2.3 Returns

RO

A call to pause() is always unsuccessful. It returns a value of (int)-1 and sets errno to [EINTR]. (
Assertion 7in 3.4.2.4.)

3.4.2.4 Errors

07(A) Whenasignal isieaught by the calling process and control is returned from the signal-catching function, t
acall to pausef) returns avalue of (int)-1 and setserrno to [EINTR].
3.4.3 sleep()

3.4.3.1 Symopsis

01(A)

sul t

~

bee

ute

s

.

bee

nen

If the implementation provides C Standard {2} support:

02(C)

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)

DOL(C)

DOR(C)

DOB(C)

DOK(C)

DO5(C)

When the number of real-time seconds specified by the value of the argument seconds have el apsed sing
call of sleep(seconds) was made, then the call to sleep(seconds) returns a value of zero.

When a signal is delivered before the number of real-time seconds specified by the value,of thé argum

e a

ent

seconds have elapsed, and when the action associated with the signal is to invoke a signal :catching functijon,

and when this signal-catching function does not alter the disposition or the action‘associated with
SIGALRM function, then on return from the signal-catching function the call to sléep(seconds) returns
unslept time in seconds.

When a signal is delivered before the number of real-time seconds specified by the value of the argum
seconds have elapsed, and when the action associated with this signal iste-terminate the process, then the
to sleep(seconds) does not return.

If the action taken, when the SIGALRM signal generated for the calling process during execution of
sleep() function is being ignored or blocked from delivery, is documented:
The details on whether sleep() returns when the S\GALRM signal is scheduled are contained
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() function rety
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 execution of

sleep() function—except as aresult of aprior call to alarm()—is not being ignored or blocked from delive

is documented:
The details on whethersignal SIGALRM has any effect other than causing the sleep() functior
return is contained in.3.4:3.2 of the PCD.1.

If the action taken with the:SIGALRM signal—whether the SIGALRM signal is blocked from delivery
when a signal-catching fuhction interrupts the sleep() function and either examines or changes the tim
SIGALRM is scheduled to be delivered, is documented:

the
the

ent
cal |

the

n

s

the

e a

The timethe SIGALRM signal is to be delivered, the action associated with the SIGALRM sigpal,

and Whether the SIGALRM signal is blocked from delivery are contained in 3.4.3.2 of the PCD

If the action‘taken, when a signal-catching function interrupts sleep() and calls siglongjmp() or longjmp(
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 SIGALF
signal is scheduled to be generated, and the action associated when the SIGALRM signal isblocl
and the signal mask of the processis not restored as part of the environment are contained in 3.4.

1.
to
RM

ed
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

IEEE Std 2003.1-1992 (Reaff 2000)

4.TProcess Identification
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)

02(C)

03(C)

4.1.1.1.2 Description (4.1.1.2)

04(A)

4.1.1.1.3 Returns (4.1.1.3)

There are no assertions specificto this subclause.
4.1.1.1.4 Errors (4.1.1:4)

There are no asseftrons specific to this subclause.
4.1.1.2 getppid() (4.1.1)

4.1.2:2:1 Synopsis (4.1.1.1)

A call to getpid() returns the process I D of the calling process.

If the implementation 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 res
type pid_t. (See GA36in 2.7.3.)

If getpid() is defined as a macro when the header <uni st:g h> isincluded:
When the macro getpid() isinvoked, then it expands to an expression with the result type pid_t. (
GA37in2.7.3)

If getpid() is defined as a macro in the header <uni st d. h>:
It protectsits return value with extraparentheses when necessary. (See GAOlin 1.3.4.)

sul t

-

bee

01(A)

02(C)

If the implementation 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.)
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 are no assertions specific to this subclause.
4.1.1.2.4 Errors (4.1.1.4)

There are no assertions specific to this subclause.

4.2 User Identification

4.3.1 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} sugport:
When the header <uni st d. h> isincluded, then the function prototype
ui d_t getuid(void) isdeclareds (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 GA36 in2.723.)

02(C) If getuid() is defined as a macro When the header <uni st d. h> isincluded:
When the macro getuid() isinvoked, then it expands to an expression with the result type uid_t. (see
GA37in2.7.3)

03(C) If getuid() is definethas a macro in the header <uni st d. h>:
It protectsits return value with extra parentheses when necessary. (See GAOlin 1.3.4.)

4.3.1.1.2 Description (4.2.1.2)
04(A) A call'to getuid() returns the real user ID of the calling process.

4.2.1.43Returns (4.2.1.3)

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:
en the er <uni st d. ISncluded, then the Tunction geteurd() 1s declared wi erepult
type uid_t. (See GA36in2.7.3.)

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 as amacro in the header <uni st d. h>:

It protectsits return value with extra parentheses when necessary. (See GAOL'in 1.3.4.)
4.4.1.2.2 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 are no assertions specific to this subclause.

4.24.1.2.4 Errors (4.2.1.4)

There are 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 C Standard {2} support:
When the header-<tini st d. h> isincluded, then the function prototypegi d_t get gi d( voi|d)
isdeclared. (SeeGA36in 2.7.3.)

Otherwise:
When'the header <uni st d. h> isincluded, then the function getgid() is declared with the result
typegid_t. (See GA36in2.7.3))

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. (Bee
GA37in2.7.3)
C)-_Nf getgid() is defined

asamacro in the header <uni st d. h>:

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 the implementation provides C Standard {2} support-
When the header <uni st d. h> isincluded, then the function prototype
gid_t getegid(void) isdeclared. (see GA36in 2.7.3.)
Otherwise:
When the header <uni st d. h> isincluded, then the function getegid() is declared.with the regult
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 expression with the result type gidl_t.
(See GA37in2.7.3)
03(C) If getegid() is defined as amacro in the header <uni st d. h>:

4.2.1.4.2 Description (4.2.1.2)

04(A)

4.2.1.4.3 Returns (4.2.1.3)

There are no assertions specific to this subclause.
4.2.1.4.4 Errors (4.2.1.4)

There are no assertions specific to this subclause.
4.3.2 Set User and Group IDs

4.2.2.1 setuid() (4.2.2)

4.2.2.1.1 Synopsis (4.2:271)

It protects its return value with extra parentheses when necessary:(See GA01 in 1.3.4.)

A call to getegid() returns the effective group 1D of the calling process.

01(A) If theimplementation 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.)

Otherwise:

When the header <uni st d. h> isincluded, then the function setuid() is either declared with regult
type int or not declared.in the header (Q:V:C.A’-!R in27 ’-Z)

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) 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 a call 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.

05(C) If the behavior associated with {_POSIX_SAVED_IDS} is supported:
VWhen the process does not have the required appropriaie privileges to change user 1Ds, and
argument uid is equal to the real user ID or the saved set-user ID, then a call to setuid(uid)csetsjthe
effective user ID to uid and returns a value of zero. The real user ID and saved set-user/Diremain
unchanged.

DJL(C) If the implementation provides a method or methods for obtaining the appropriate privilegesito change real,
effective, and saved setuids:
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/the4implementation proviges
the mechanism for creating processes with the appropriate privileges to change.tser 1Ds:
When the calling process has the required appropriate privileges to/change user 1Ds, then a cal| to
setuid(uid) setsthereal user ID and the effective user 1D to uidand 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 user IDs, and
argument uid is equal to the real user ID, then a call¢to setuid(uid) sets the effective user ID to pid
and returns a value of zero. Thereal user ID remaits unchanged.

4.2.2.1.3 Returns (4.2.2.3)

RO When a call to setuid() completes successfully, then a value of (int)0 is returned. (See Assertions 4—1
4221.2)

ROp When acall to setuid() completes unsuccessfully, then avalue of (int)- 1isreturned and sets errno to indigate
the error. (See Assertions 8 and 9.in'4:2.2.1.4.)

n

4.4.2.1.4 Errors (4.2.2.4)

08(C) If theimplementationSupports an invalid value for uid:
When thewval ue of the uid argument isinvalid, then acall to setuid(uid) returnsavalue of (int)-1 and
sets errno to [EINVAL]. Neither the real nor the effective user ID of the calling process is chanded.

09(A) If the behavigr-associated with {_POSIX_SAVED_IDS} is supported:
When the process does not have the required appropriate privilegesto change user IDs, and uid dpes
not match either thereal user ID or the saved set-user-1D, then acall to setuid(uid) returns avalug of
(int)-1 and sets errno to [EPERM]. Neither the real nor the effective user 1D of the calling prodess
is changed.

Otherwise:
When the process does not have the required appropriate privileges to 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)

02(C)

03(C)

4.4.2.2.2 Description (4.2.2.2)

04(C)

05(C)

If the implementation 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:
enine er <uni st d. h> Isincluded, then the Tunction setgid() 1s elther declared with regult
type int or not declared in the header. (See GA36in 2.7.3.)

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 expression'with the regult
typeint. (See GA37in2.7.3.)

If setgid() 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 protectg
result value with extra parentheses when necessary. (See GAOL in,1.3:4Y)

ts

If the behavior associated with {_POSIX_SAVED_IDS} is supperted and the implementation provides|the
mechanism for creating processes with the appropriate privilegesto change group IDs:
When the calling process has the required approptiate privileges to change group IDs, then a cal] to
setgid(gid) setstherea group ID, effective group’|D, and the saved set-group ID to gid and returns
avaue of zero.

If the behavior associated with {_POSIX_SAVED _[IDS} is supported:
When argument gid is equal to the rea,group ID or the saved set-group ID, then acall to setgid(gid)
sets the effective group ID to gid and returns a value of zero. Thereal group ID, saved set-group | D,
and any supplementary group ¥Ds remain unchanged.

DOL(C) If the implementation provides améthod or methods for obtaining the appropriate privileges to change feal

06(C)

07(C)

4.3.2:2.3 Returns (4.2.2.3)

and effective group IDs:
The method(s) aredocumented in 2.2.2.4 or in 4.2.2.2 of the PCD.1.

If the behavior associatéd with {_POSIX_SAVED_IDS} is not supported and the implementation provifdes
the mechanism for creating processes with the appropriate privileges to change group IDs:
When aprogcess has the required appropriate privileges to change group I Dsthen acall to setgid(gid)
sets thereal group ID and the effective group 1D to gid and returns a value of zero.

If the behavior associated with (_POSIX_SAVED_IDS) is not supported:
When the process does not have the required appropriate privileges to change group I1Ds, and
argument gid isequal to thereal group ID, then acall to setgid(gid) setsthe effective group ID topid
and returns avalue of zero. The real group ID and any supplementary group |Ds remain unchanded.

RO1

R0O2

78

When a call to setgid() completes successfully, then a value of (int)0 is returned. (see Assertions 4-7 in
42222)

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.)
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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)-1I and Sets errno 10 [EPERM]. Neither the real nor the eifective group 1D of Jthe
calling process is changed.

Otherwise:
When the calling process does not have the required appropriate privilegesto change greup I Ds, and
gid does not match the real group ID, then a call to setgid(gid) returns a valuejof (int)-1 and sets
errno to [EPERM)]. Neither the real nor the effective group ID of the calling progess is changed

4.4.3 getgroups()

D

4.4.3.1 Synopsis

01¢A) If theimplementation provides C Standard {2} support:
When the header <uni st d. h> isincluded, then the function prototype
int getgroups(int, gid_ t *) isdeclared. (See GA36in 2.7.3.)

Otherwise:
When the header <uni st d. h> isincluded, then 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 withthe
result type int. (See GA37 in 2:7:3.)

03(C) If getgroups() is defined as a macrain the header <uni st d. h>:
It evaluates its argumentsionly once, fully protected by parentheses when necessary, and protectg
result value with extra-parentheses when necessary. (See GAOlin 1.3.4.)

ts

4.4.3.2 Description

04(A) If {NGROUPS MAX} > 0:
When-the value of gidsetsize is greater than or equal to the number of supplementary group ID$ of
the process, then a call to getgroups(gidsetsize, grouplist) places the current list of supplementiary
group IDs (which may also contain the effective group 1D of the calling process) into the array
grouplist and returns the number of supplementary group IDs placed in grouplist.

Otherwise:
A call to getgroups(gidsetsize, grouplist) places no supplementary group IDsinto the array grougl

andreturns avalue of zero

st

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
Tndicate the error. (see Assertion 7 1N 4.2.3.4)

4.4.3.4 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 supplementary
group IDs, then a call to getgroups(gidsetsize, grouplist) returns a value of (inf)<1 and sets errng to
[EINVAL].

4.34.4 getlogin()
4.4.4.1 Synopsis

01¢A) If theimplementation provides C Standard {2} support:
When the header <uni st d. h> isincluded, then the function 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 regult
type char *. (See GA36in 2.7.3.)

02(C) If getlogin() is defined as a macro when the hieader <uni st d. h> isincluded:
When the macro getlogin() is invoked, then it expands to an expression with the result type chaf *.
(See GA37in 2.7.3)

03(C) Ifgetlogin() is defined as a macrorinthe header <uni st d. h>:

It protects its return valtie with extra parentheses when necessary. (See GAOlin 1.3.4.)
4.4.4.2 Description

04(A) A cal togetlogin().returns a pointer to the login name of the user associated by the login activity with [the
controlling terminal.

Testing Refuirements:
T.est for the condition when thereal user ID is equal to the effective user ID and when it is not equal
to the effective user ID.

4.3.4.3 Returns

ROI 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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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 getpgrp()
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> isihcluded:
When the macro getpgrp() is invoked, then it expands-{e 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 duwh>:
It protects its return value with extra parentheses when necessary. (See GAOlin 1.3.4.)

4.3.1.2 Description

04(A) A cdl to getpgrp() returns the process group'i D of the calling process.
4.3.1.3 Returns

There are no assertions specific to this subclause.

4.3.1.4 Errors

There are no assertions spegific to this subclause.

4.3.2 setsid()

4.3.2.1 Synopsis

01(A) , Tfthe 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 GA 3642732

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)

Copyright © 2000 IEEE All Rights Reserved 81


https://standardsiso.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

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
SUCCeSSI Ul call 10 Setsid(), the calling process 1S the process group leader of a new process group.

06(PCTS_GTI_DEVICE?A:UNTESTED)

When acall to setsid() completes successfully, then on return the process has no controlling terminal.
07(A) A call to setsid() sets the process group ID of the calling process to the process ID of the ealling process.

RO When a call to setsid() completes successfully, then on return the calling process is theonly process inthe
new process group and this calling process is the only processin the new session.(See Assertions4 and % in
4.322)

4.3.2.3 Returns
ROp When acall to setsid() completes successfully, then the value of the(rocess group ID of the calling prodess

isreturned. (See Assertion 4in 4.3.2.2.)
ROB When a call to setsid() completes unsuccessfully, then a value of (pid_t)- 1 is returned and sets errnqg to
indicate the error. (See Assertions8 and 9in 4.3.2.4.)
4.3.2.4 Errors

08(PCTS_GTI_DEVICE?A:UNTESTED)

When the calling processis already a process group leader, then acall to setsid() returns avalue of (pid_{)-1

and sets errno to [EPERM]. The calling process does not relinquish its controlling terminal .
09(PCTS_GTI_DEVICE?B:UNTESTED)

When the process group |D«f a process other than the calling process matches the process ID of the calljng
process, then a call to setsid() returns a value of (pid_t)-1 and sets errno to [EPERM]. The calling prodess
does not relinquish itstontrolling terminal.

See Reason 3 in Section 5. of POSX.3 {4].
4.3.3 setpgid()
4.3.3.1 Synopsis

01(A) , tfthe implementation provides C Standard {2} support:

When the header <uni st d. h> isincluded, then the function prototype
int set pgl r1( pi ri_t . pi d_f) isdeclared (QmGA’-Zﬁin??Q)

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 erther the benavior assocl Wi —JOB_ Or SEtpgId() IS supportea:
When pid refersto aprocessthat is not a session leader, pgid and pid are not equal, pgid matchesjthe
process group ID of aprocess in the same session as the calling process, pid matches the-procesq D
of a process in the same session as the calling process, and pid matches the process\D.'of a child
process of the calling processthat has not executed an exec function, then acall togetpgid() 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 process I D of
achild process of the calling process that has not executed an ex e¢ function, then a call to setpgid()
sets the process group ID of the indicated process to pgid and teturns a value of zero.

06(C) If either the behavior associated with {_POSIX_JOB_CONTROL} ansetpgid() is supported:

When pid refers to a process that is not a session leadér; pgid matches the process group 1D (If a
process in the same session as the calling process, andyid is equal to zero, then a call to setpgid()
sets the process group ID of the calling process teypgid and returns a value of zero.

07(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, pid matches the process ID of aprocessin
the same session as the calling process,\pgid is equal to zero, and pid matches the process ID ¢f a
child process of the calling processthat has not executed an exec function, then acall to setpgid()
sets the process group ID 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 are st to
zero, then a call to setpgid() sets the group ID of the calling process equal to its process ID gnd
returns a value of zero:

RO 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

ROp When a call~te/setpgid() completes successfully, then a value of (int)0 is returned. (See Assertions 48
4.3.3.2)

n

ROB When'a call to setpgid() completes unsuccessfully, then a value of (int)- 1 is returned and sets errng to
indicate the error. (See Assertions 9-16in 4.3.3.4.)

4.3.34 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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12(C)
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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.

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.

If the hehavior associated with { POSIX JOR CONTROI } isnot supported and setpgid() is nat supparted:

13(C)

14(C)

15(C)

16(C)

4.4 System Identification
4.4.1 uname()

4.4.1.1 Synopsis

01(A)

A call to setpgid() returns avalue of (int)-1 and sets errno to [ENOSY S]. The process group 1} of
the calling processis not changed.

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 a call to
setpgid(pid, pgid) returnsavalue of (int)-1 and setserrno to [EPERM]. The process group D of the
calling process is not changed.

If either the behavior associated with {_POSIX_JOB_CONTROL} or setpgid(),i§ supported:
When the value of the pid argument matches the process I D of a child.pfacess of the calling procgss,
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 ID of the
calling process is not changed.

If either the behavior associated with {_POSIX_JOB_CONTROLY or setpgid() is supported:
When the value of the pgid argument does not matchythe process ID of the process indicated by fthe
pid argument, and when there is no process with-aprocess group ID that matches the value of pgid
argument in the same session as the calling process, then a call to setpgid(pid, pgid) returns avaue
of (int)-1 and sets errno to [EPERM]. The précess group ID of the calling processis not changed.

If either the behavior associated with {_POSIX_JOB_CONTROL} or setpgid() is supported:
When the value of the pid argument doés 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 and sets
errno to [ESRCH]. The process group ID of the calling process is not changed.

If the implementation provides C Standard {2} support:
When 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 declared
with result type int or not declared in the header. (See GA36in 2.7.3.)

02(C)

03(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.)

If uname() is defined as a macro 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

DOL(A) Theformat of each member of struct utsname defined in Table 4-1 of POSIX.1 {3} is described in 4#.1.2 of
the PCD.1.

4.4.1.3 Returns

RO When a call to uname() completes successfully, then a nonnegative value is returnedx(See Assertion 4 in
4.4.1.2)

07(B) Whenacall to uname() completes unsuccessfully, then avalue of (int)- 1 is returded and setserrno to indigate
the error.

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

DO2(C) If error conditions are detected for uname(), and this is documented:
The details are contained in 4.4.1.4 of the PCD«2.

4.% Time
4.8.1 time()
4.8.1.1 Synopsis

01¢A) If theimplementation provides C Standard {2} support:
When the header«<t'i ne. h> isincluded, then the function prototypeti me_ti me(tine_t [*)
is declared. (See GA36in 2.7.3.)

Otherwise:
When, the header <t i me. h> isincluded, then the function time() is declared with the result type
timet) (See GA36in 2.7.3.)

02(C) If time()ds-defined 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 regult
typetime_t. (See GA37in 2.7.3.)

03{C)D If time() is defined as amacro 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
naicate the error.

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

4.9.1.4 Errors

DOL(c) If theimplementation documents whether and under what conditions errors are detected/for time():
The details are contained in 4.5.1.4 of the PCD.1.

4.8.2 times()
4.8.2.1 Synopsis

01(A) If theimplementation provides C Standard {2} support:
When the header <sys/ t i mes. h> isincluded, therthe function prototype
clock t times(struct tms *) isdeclared{(See GA36in2.7.3.)

Otherwise:
Whentheheader <sys/ ti mes. h> isincluded, then the function times() is declared with the regult
type clock t. (See GA36in 2.7.3.)

02(C) If times() is defined as a macro when the header, <sys/ t i nes. h>isincluded:
When the macro times() is invokedhwith 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 regult
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 arguments only once, fully protected by parentheses when necessary, and protects
result value with-extra parentheses when necessary. (See GAOlin 1.3.4.)

ts

4.8.2.2 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.

RO All members of the structure pointed to by buffer, after a call to times(buffer), contains information reponted
in units of clock ticks. (See Assertions6-91in 4.5.2.2.)

05(A) A When acall to times() completes successfully, then the elapsed real timein clock ticks from an arbitrary pgint
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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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.

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.

A _call to times(huffer) fills the structure pointed to by buffer with accounting information that contains the

4.8.2.3 Returns

ROB

10(A)

11(B)

DJL(C) If it isdocumented whether the return value from times() may overflow the range of type clock _t:

4.8.2.4 Errors

DOR(C) If the implementation documents whether and under what conditions errors are detected for times():

4.6 Environment Variables
4.69.1 getenv()

4.4.1.1 Synopsis

01(A)

tms_cstimein clock ticks, which isthe sum of thetms_stimeand tms_cstime of all terminated child proCegses
for which wait() or waitpid() has been called, and that does not contain the tms_stime and tms_cstime’times
for those processes for which the call to wait() or waitpid() has not waited.

When acall to times() completes successfully, then the elapsed real timein clock ticksfrom an arbitrary pgint
in the past is returned. (See Assertion 5in 4.5.2.2.)

A call to times() keeps the arbitrary point in the past as a constant between invecations of times() withinthe
same process.

When a call to times() completes unsuccessfully, then a value of (cleck t)-1 is returned and sets errng to
indicate the error.

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

The details are contained in 4.5.2.3 of the PCD.1.

The details are contained in 4.5.2/4 of the PCD.1.

If the implementation provides C Standard {2} support:
When the header <st dl i b. h> isincluded, then the function prototype
char * getenv(const char *) isdeclared. (See GA36in2.7.3)

Otherwise:
When the header <st dl i b. h> isincluded, then the function getenv() is declared with the result
type char *. (See GA36in 2.7.3.)

02(C)

03(C)

I 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.)

If getenv() is defined as amacro 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)
05(A)
06(A)
07(A)

A call to getenv(name) returns a pointer to the value associated with the environment variable name.
A call to getenv(name) returns a NUL L pointer for names that do not exist in the environment.
Upper- and lowercase letters in the environment retain their unique identities.

Environment variable names support the portable filename character set.

4. 4. T3 Returns

RO

08(D)

When a call to getenv() completes successfully, then either a pointer to a string containing the eavironment
variable is returned or, if the environment variable requested cannot be found, a NULL pointer isreturried.
(See Assertions4and 5in 4.6.1.2.)

If the implementation supports error conditions for getenv():
When a call to getenv() completes unsuccessfully, then a NULL pointer is'returned to indicate the
error.

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

DOL(C) If it is documented whether the return value from getenv() points to static data that may be overwritten| by

4.4.1.4 Errors

DOR(C) If the implementation documents whether and under what conditions errors are detected for getenv():

4.7 Terminal ldentification
4.1.1 ctermid()

4.1.1.1 Synopsis

01(A)

02(C)

subsequent calls to getenv():
The details are contained in 4.6.1.3 of the PCD.1.

The details are contained in 4.6.1.4 of thePED.1.

If the implementation provides C Standard {2} support:
When the header’<st di o. h> isincluded, then the function prototype
char *(cterm d(char *) isdeclared. (See GA36in 2.7.3.)

Otherwise:
Wherrthe header <st di 0. h> isincluded, then the function ctermid() is declared with the regult
typé char *. (See GA36in 2.7.3.)

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 argument types
in the case that C Standard {2} support is provided), then it expands to an expression with the regult
type char *. (See GA37in 2.7.3.)

03(C)

If ctermid() 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.)

4.7.1.2 Description

04(PCTS_GTI_DEVICE?A:UNTESTED)

88
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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 avdue
greater than zero.

07(PCTS_GTI_DEVICE?A:UNTESTED)

When acall to ctermid(s) completes successfully and sisnot aNULL pointer, then a stringthat, when ugsed
as a pathname, refersto the current controlling terminal is placed in the character array,to which s points, the
length of the string pointed to by sislessthan L_ctermid bytes, and the value of sislreturned.

08(B) When acall to ctermid() completes unsuccessfully, then an empty string is returped.
See Reason 2 in Section 5. of POSIX.3 {4}.

DOL(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 subsequentcallsto ctermid():
The details are contained in 4.7.1.3 of the PCD.1.

4.4.1.4 Errors

DOR(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 the'RCD.1.

4.1.2 Determinable Terminal Device Name
4.1.2.1 ttyname() (4.7.2)
4.1.2.1.1 Synopsis (4.7.2.1)

01¢A) If theimplementation prevides C Standard {2} support:
Whenthe header<uni st d. h> isincluded, thenthefunction prototypechar * ttyname(i nt)
is declared~(See GA36in 2.7.3.)

Otherwise:
Whenthe 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 argunient
typesin the case that C Standard {2} support is provided), then it expandsto an expression withfthe
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

4.1.2.1.3 Returns (4.7.2.3)

05(A) When the file descriptor argument is not avalid file descriptor associated with aterminal device, then a ¢all
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 unsuccessfully, and a
NULL pointer is returned.

See Reason 3 in Section 5. of POSIX.3 [4].
4.1.2.1.4 Errors (4.7.2.4)

DOR(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.

4.1.2.2 isatty() (4.7.2)
4.1.2.2.1 Synopsis (4.7.2.1)

01¢A) If theimplementation provides C Standard {-2}’support:
When the header <uni st d. h> isincluded, then the function prototypei nt isatty(int) is
declared. (See GA361in 2.7.3.)

Otherwise:
When the header <unilst d. h> isincluded, then the function isatty() is either declared with result
typeint or not declared in the header. (See GA36in 2.7.3.)

02(C) If isatty() is defined as.amacro when the header <uni st d. h> isincluded:
When the macro isatty() 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 regult
typeint.(See GA37in 2.7.3.)

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

ts

4.1.2.2.2Description (4.7.2.2)

04(PCTS_GTIT_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)

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.

IEEE Std 2003.1-1992 (Reaff 2000)

4.45 Configurable System Variables

4.9

4.9

01

02

.1 sysconf() (4.8.1)
.1.1 Synopsis

A) If theimplementation provides C Standard {2} support:
When the header <uni st d. h> isincluded, then the function prototypet'ong sysconf (i n
isdeclared. (See GA36in 2.7.3.)

Otherwise:

t)

When the header <uni st d. h> isincluded, then the function sysconf() is declared with the regult

type long. (See GA36in 2.7.3.)

C) If sysconf() is defined as a macro when the header <uni st d)h= isincluded:
When the macro sysconf() isinvoked with the correct argument types (or compatible argument ty
in the case that C Standard {2} support is provided), then it expands to an expression with the res
type long. (See GA371in 2.7.3.)

03(C) If sysconf() is defined as amacro in the header <uni st d. h>:

4.9

04

05

06

It evaluates its arguments only once, fully protected by parentheses when necessary, and protectg
result value with extra parentheseswhen necessary. (See GAOlin 1.3.4.)

.1.2 Description

A) When the header <uni st d. h>Tsincluded, then the symbolic constants
_SC_ARG_MAX, _SC_CHIED_MAX, _SC _CLK_TCK, _SC_NGROUPS_MAX, _SC_OPEN_MAX,
_SC_JOB_CONTROL, \SC_SAVED_IDS, _SC_VERSION, _SC_STREAM_MAX, and
_SC TZNAME_MAX-are defined and are distinct.

A) If ARG_MAX jsdefined when the header <l i mi t s. h> isincluded:
A calhto sysconf( SC_ARG_MAX) either returns -1 without changing errno or returns a va
greater than or equal to {ARG_MAX}.

Otherwise:
A call to sysconf(_ SC_ARG_MAX) either returns -1 without changing errno or returns a va
greater than or equal to {_POSIX_ARG_MAX}.

pes
sul t

ts

lue

lue

A)YD If CHILD_MAX isdefined when the header <I i i t s. h> isincluded:

07(A)

A cdll 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}.

definedin<ti nme. h>.
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A cal to sysconf(_ SC NGROUPS MAX) returns a value greater than or equal to the value of
NGROUPS MAX in<limts. h>.

If OPEN_MAX isdefined when the header <l i m 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}

1OJA)

11(A)

12(A)

13(A)

14(A)
DOL(C)

4.8.1.3 Returns

RO

15(C)

If STREAM_MAX is defined when the header <l i nmi t s. h> isincluded:
A cadll to sysconf(_SC_STREAM_MAX) either returns -1 without changing errno or returnsia vglue
greater than or equal to { STREAM_MAX}.

Otherwise:
A call to sysconf(_SC_STREAM_MAX) either returns -1 without changing errno or returns a vgue
greater than or equal to {_POSIX_STREAM_MAX}.

If TZZNAME_MAX isdefined when the header <l i mi t s. h> isincluded:
A call to sysconf(_SC_TZNAME_MAX) either returns -1 without changing errno or returns avgue
greater than or equal to {TZNAME_MAX}.

Otherwise:
A call to sysconf(_ SC_TZNAME_MAX) either returns -L'without changing errno or returns a vgue
greater than or equal to {_POSIX_TZNAME_MAX}«

If {_ POSIX_JOB_CONTROL} isdefined when the headef\<uni st d. h> isincluded:
A call to sysconf(_SC_JOB_CONTROL) returnsavalue other than -1.

Otherwise:
A call to sysconf(_SC_JOB_CONTROL) does not change the value of errno.

If {_ POSIX_SAVED_IDS} is defined whenthtie 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.

A call to sysconf(_SC_VERSION) returns avalue equal to {_POSIX_VERSION}.

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.

When a’call to sysconf(name) completes unsuccessfully because argument name is an invalid value, then a
valueof (long)-1isreturned. (See Assertion 18in 4.8.1.4.)

If the behavior associated with {_POSIX_JOB_CONTROL} is not supported:
A call to sysconf(_SC JOB_CONTROL) returns a value of (long)-1, and the value of errno is hot

16(C)

R0O2

92

changed.

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.

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].

4.84.2 Special Symbol {CLK_TCK} (4.8.1.5)
ROB The special symbol CLK_TCK yields the same result as a call to sysconf(_SC_CLK_TCK). (See ASsertign 7
in4.8.1.2)

19(A) When the header <t i me. h> isincluded, then the special symbol CLK_TCK is defined:

5.|Files and Directories

5.1 Directories
5.1.1 Format of Directory Entries

01(A) When the header <di r ent . h> isincluded, then the striicture dirent is defined.

DJL(C) If theinternal format of directoriesis documented:
The details are contained in 5.1.1 of the PCD.1.

02(A) The struct dirent includes the member d_namewhose typeis char[].

DO2(C) If the size of the array d_name is documiented:
The details are contained.in-5:1.1 of the PCD.1.

03(B) When acall to readdir() completes successfully, then the number of bytes preceding the null character injthe
array d_name does not exceed {NAME_MAX} bytes.

See Reason 1 in Section'5.J)of POSIX.3 {4}.
5.1.2 Directory Operations

5.1.2.1 opendir() {5.12)

5.1.2.1.1 Synopsis (5.1.2.1)

01(A) _, Tfthe implementation provides C Standard {2} support:
When the header <di r ent . h> isincluded, then the function prototype

Bl R* gpendir{econst—ehar—*} isdeclared{See GA36-273}

oot

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>:

00)

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

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

05(A)

06(A)

07(A)

08(A)

09(A)

10(A)

11(A)

12(A)

13(A)

14(A)

15(A)

16(C)

Assertion so 1N s.1.2.2.)

When the first filename component of the dirname argument is“.”, and the pathname does not begih W“lh a

slash, then opendir() resolves the pathname by locating the second filename component (when specified
the current working directory. (See GA14in 2.3.6.)

When the dirname argument points to the string “/ ”, then opendir() resolves the pathname to the
directory of the process. (See GA15in 2.3.6.)

When the dirname argument points to the string “/ / / ”, then opendir() resolves the pathname to the r
directory of the process. (See GA16in 2.3.6.)

When the dirname argument points to a string beginning with a single slash-ar beginning with three or m
slashes, then opendir() resolvesthe pathname by locating the first filenamecomponent of the pathnamein
root directory of the process. (see GA17 in 2.3.6.)

[Ta1)

When thefirst filename component of the dirname argument is€.:%; the pathname does not begin with a sl
and the current working directory is not the root directory, of the process, then opendir() resolves

n
oot
pot

ore
the

sh,
the

pathname by locating the second filename component (when specified) in the parent directory of the curent

working directory. (See GA18in 2.3.6.)

When the dirname argument points to the stringF1/” and F1 is a directory, then opendir() resolves
pathnameto F1, which isin the current workingidirectory. (See GA19in 2.3.6.)

When the argument dirname points to the'string “F1//” and F1 is a directory, then opendir() resolves
pathnameto F1, which isin the currentwerking directory. (See GA20in 2.3.6.)

When the dirname argument pointsto'the string “F1/F2”, then opendir () resolves the pathname to the file
in the directory F1, which isin the current working directory. (See GA21in 2.3.6.)

When the pathname argumenit. points to the string “ F1/./F2”, then opendir() resolves the pathname to the
F2 inthedirectory F1, which isin the current working directory. (See GA22in 2.3.6.)

When the dirname-argument points to the string “F1/../F1/F2", then opendir() resolves the pathname to
file F2 in the direetory F1, which isin the current working directory. (see GA23in 2.3.6.)

When the dirfiame argument pointsto the string “ F1//F2”, then opendir () resolvesthe pathnameto thefile
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 dirname component is a string of more than { NAME_MAX} bytes in a directory
which {_POSIX_NO_TRUNC} is not supported, then opendir () resolves the pathname compor]

the

the

F2

file

the

F2

for
ent

by truncating it to { NAME_MAX} bytes. (See GA25in 2.3.6.)

17(A)

94

On a call to opendir(dirname), the pathname dirname supports filenames containing any of the follow
characters:
ABCDEFGHIJKLMNOPQRSTUVWXY?Z
abcdefghijklmnopqgrstuvwxyz
0123456789._-

(See GA02in 2.2.2.32))

ing
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18(A) Onacall to opendir(dirname), the pathname dirname retains the unique identity of its upper- and lowercase
letters. (See GA03in 2.2.2.32))

19(A) 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.

20(A) A call to opendir(dirname) opens a directory stream corresponding to the directory named by the dirname
argument.

21(A) A call o opendiT() poSitions the diTeCtory Siream al the TITst directory entry.

DJL(C) If theaction taken when afileisremoved from or added to the directory after the most recent call toependr()
is documented:

The details on whether a subsequent call to readdir() returns an entry for that file iS'eontained in
5.1.2.2 of the PCD.1.

5.1.2.1.3 Returns (5.1.2.3)

ROp When acall to opendir() completes successfully, then an object of type DIR* istefurned. (See Assertions5+19
in5.1.2.1.2)

ROB When a call to opendir() completes unsuccessfully, then a value of NULL is returned and sets errnq to

5.1.2.1.4 Errors (5.1.2.4)

22(A)

23(A)

24({NAME_MAX} £{PCTS NAME_MAX} ?C:UNTESTED)

25({ NAME_MAX}>{PCTS NAME_MAX} ?C:UNTESTED)

indicate the error. (See Assertions 2224, 26-29, 31, and 33in 5.1.2(01y4.)

When search permission is denied for any component @f\the path prefix of dirname, then a call to operjdir
(dirname) returns avalue of NULL and setserrno to [EACCES).

When read permission is denied for dirname, then a cal to opendir(dirname) returns a value of NULL and
sets errno to [EACCES).

If the behavior associated with {_POSIEX_NO_TRUNC} is supported for the file:
When the length of a pathiname 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 and sets
errno to [ENAMETOOLONG].

If the behavior associated with {_POSIX_NO_TRUNC} is supported for the file:
When'the'length of a pathname component of dirname equals{ PCTS_NAME_MAX}, then acdl] to
opendir (dirname) succeeds.

26(A) If {PATHLMAX}E{PCTS_PATH_MAX}:
When the length of the dirname argument exceeds the maximum number of bytes in a pathngme
{PATH_MAX}, then a call to opendir(dirname) returns a value of NULL and sets errng to
[ENAMETOOLONG].
Qtherwise:
When the length of the path argument is {PCTS PATH_MAX}, then a cal to opendir() is
successful.
27(A) 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].
28(A) 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].

Copyright © 2000 IEEE All Rights Reserved 95


https://standardsiso.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

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.
{ OPEN_MAX}£{PCTS_OPEN_MAX} ?C:UNTESTED)

If {PCD_TYPE_DIR} is TRUE and the implementation supports the detection of [EMFILE] for-opendin():
When {OPEN_MAX]} file descriptors have been opened, then a subsequent call’to oper{dir
(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 [EMFILE] [for
opendir():
When { OPEN_MAX} file descriptors have been opened, then a subseguent call to opendir (dirnaine)
will either succeed, returning a value of non-NULL, or will fail;-réturning 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 implementation.does not support the detection of [EMFILE] [for
opendir():
When [OPEN_MAX] files have been opened, then a subsequent call to opendir(dirname) is
successful (unless adifferent error condition is detected). (See GA26in 2.4.)

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

DO3(C) If the implementation supports the detection of [ENFILE] for opendir():
The details under which [ENFFILE] occurs for opendir() are contained in 5.1.2.4 of the PCD.1. (Hee
DGAO2in2.4.)

34(system limit on openfilesis £ {PCTS_OPEN_MAX}?D:UNTESTED)

If {PCD_TYPE_DIR}_ is TRUE and the implementation supports the detection of [ENFILE] for opendir
When the limiton the number of open files on the system has been opened, then a subseguent cal| to
opendir(dirhame) returns avalue of NULL and setserrno to [ENFILE].

See Reason 40n Section 5. of POSIX.3 {4}.
35(system limit onjopen filesis £ { PCTS OPEN_MAX}? D:UNTESTED)

If {PCD_TYPE_DIR} is TRUE and the implementation does not support the detection of [ENFILE] [for
opendir():
When the limit on the number of open files on the system has been opened, then a subsequent calf to
opendir (dirname) is successful (unless a different error condition is detected). (See GA26 in 2.[4.)

3

=

(-

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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When the header <di r ent . h> isincluded, then the function prototype
struct dirent * readdir (D R *) isdeclared. (See GA36in2.7.3.)

Otherwise:

IEEE Std 2003.1-1992 (Reaff 2000)

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 readdl r() isinvoked Wlth the correct argument types (or compati bI e argument types

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 protectg i

result value with extra parentheses when necessary. (See GAOlin 1.3.4.)

5.1.2.2.2 Description (5.1.2.2)

04(A)

05(A)
06(A)

07(B)

DOL(C)

08(A)

DOR(C)

09(A)

10(A)

11(A)

A call to readdir(dirp) returns a pointer to a structure representing the entry &t the current position in
directory stream.

Testing Requirements:
Test for file names consisting of 1 to {NAME_MAX} bytesin length.

A call to readdir() advances the directory stream to the next direcCtory entry.

A call to readdir() upon reaching the end of the directory stréam returns aNULL pointer, and errno is
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 overwritten
subsequent callsto readdir() on the same-directory stream:
The details are contained in.5.1.2.2 of the PCD.1.

The structure representing the directory entry associated with one directory stream isnot overwritten by a
to readdir() on adifferent directory stream.

the

not

by

cal |

If it is documented whetherthe readdir() function buffers several directory entries per actual read operatipn:

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-rel g
field of the directory is marked for update.

ted

When a call to fork() is successful and the child process does not continue to process the directory stregm,

then the parent may continue processing the directory stream using readdir() and rewinddir() or both.

Whenva call to fork() is successful and the parent process does not continue to process the directory stre
then the child may continue processing the directory stream using readdir() and rewinddir() or both.

pm,

DOB(€) If the action taken when using a directory stream after one of the exec type function callsis documenteq:

The details on Its effect are contained In 5.1.2.2 of the PCD.1.

D04(C) 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.

5.1.2.2.3 Returns (5.1.2.3)

RO1

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 siream 1S documenteq.
The details on its effect are contained in 5.1.2.2 of the PCD.1.

DOB(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. (Hee
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 readdir():
A call to readdir(dirp) is successful (unless a different error condlition is detected). (See GA24
2.4))

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

n

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} .stpport:
When the header <di r ent . h> isincluded, then the function prototype
void rew nddir (Dl R *) isdeclared. (See GA36in 2.7.3.)

DOL(C) If the implementation provides Commion-Usage C support:
The result type for function rewinddir() is contained in 5.1.2.1 of the PCD.1. (See DGAO]
1.3.3.3)

n

02(D) If theimplementation prevides C Standard { 2} support and rewinddir() is defined as a macro when the hegder
<di rent . h>isincluded:
When the'macro rewinddir() is invoked with the correct argument types (or compatible argument
typesinthecase that C Standard {2} support is provided), then it expandsto an expression withfthe
resulttype void. (See GA37in 2.7.3))

See Reas0n-2 in Section 5. of POSIX.3 {4}.

03(C) If rewinddir() is defined as amacro in the header <di r ent . h>:
It evaluates its arguments only once, fully protected by parentheses when necessary. (See GA01
1.3.3)

n

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.

he action taken when parent and child processes hath
combination of readdir() and rewinddir() is documented:
The details on its effect are contained in 5.1.2.2 of the PCD.1.

DO

5.1.2.3.3 Returns (5.1.2.3)

There are no assertions specific to this subclause.
5.1.2.3.4 Errors (5.1.2.4)

There are 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:
Whenthe header <di r ent . h>isincluded, thenthefunction prototypei nt cl osedi r (DI Rf*)
isdeclared. (See GA36in 2.7.3.)

Otherwise:
When the header <di r ent . h> isiincluded, then the function closedir() is either declared with
result type int or not declared inithe header. (See GA36in 2.7.3.)

02(C) If closedir() is defined as a macro when the header <di r ent . h> isincluded:
When the macro closedit() is invoked with the correct argument types (or compatible argurrjent
typesin the case that C Standard {2} support is provided), then it expandsto an expression withfthe
result type int. (See GA371in 2.7.3.)

03(C) If closedir() is definedas-amacro in the header <di r ent . h>:
It evaluatesits arguments only once, fully protected by parentheses when necessary, and protects
result value with extra parentheses when necessary. (See GAOlin 1.3.4.)

ts

5.1.2.4.2 Description (5.1.2.2)

04(A) When'closedir() is called on an open directory stream, then it returns a value of zero and makes the directpry
stream no longer accessible to readdir ().

05(C)” Nt {PCD_DIR_TYPE} is TRUE:

A _call tocl nepriir() closes the referenced file descri p’rnr

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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2.4.3 Returns (5.1.2.3)

00)

When a call to closedir() completes successfully, then a value of (int)O is returned. (See Assertion 4 in

5.1.2.4.2)

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.)

2.4.4 Errors (5.1.2.4)

DOB(C) If the implementation supports the detection of [EBADF] for closedir ():

06(C) If {PCD_DIR_TYPE} is TRUE and the implementation supports the detection of [EBADF].for closedir

07(D) If the implementation does not support the detection of [EBADF] for closedir(}:

5.2

5.3.

5.3.

01¢A) If theimplementation provides C Standard {2} support:

02(C) If chdir() is defined as ajmacro when the header <uni st d. h> isincluded:

03(C) If chdir()is-defined as amacro in the header <uni st d. h>:

The details under which [EBADF] occurs for closedir() are contained in 5.1.2.4 of the PED)1. (
DGAO2in2.4.)

When the dirp argument does not refer to an open directory stream, then a.call to closedir(di
returns avalue of (int)-1 and sets errno to [EBADF].

A call to closedir(dirp) is successful (unless a different error conditiorn’is detected). (See GA24
2.4))

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

Working Directory
1 chdir()

1.1 Synopsis

When the header <uni st d. hx"isincluded, then the function prototype
int chdir(const chan_*) isdeclared. (See GA36in 2.7.3.)

Otherwise:
When the header <uni St d. h> isincluded, then the function chdir() is either declared with re
type int or not declared in the header. (See GA36in 2.7.3.)

When the'macro chdir () is invoked with the correct argument types (or compatible argument ty
inthe gasethat C Standard {2} support is provided), then it expands to an expression with the re
typelint: (See GA37in2.7.3.)

It evaluates its arguments only once, fully protected by parentheses when necessary, and protects
result value with extra parentheses when necessary. (See GAOlin 1.3.4.)

bee

):
p

n

sul t

pes
sul t

ts

5.3.1:2 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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07(A) 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.)

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 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.)

09(A) __When the path argument pointsto the string “F1/” and F1 isadirectory then chdir() resplves the pathname
to F1, which isin the current working directory. (See GA19in 2.3.6.)

10{A) When the argument path pointsto the string “FL1//” and F1 isadirectory, then chdir() resolves the pathname
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 chdir() resolves the pathname te the file F2 injthe
directory F1, which isin the current working directory. (See GA21in 2.3.6.)

12{A)  When the pathname argument pointsto the string “ F1/./F2”, then chdir () resolves the pathname to the file|F2
in the directory F1, which isin the current working directory. (See GA22 in 2.3,63)

13({A) When the path argument points to the string “F1/../F1/F2", then chdir() resolyes the pathname to the file|F2
in the directory F1, which isin the current working directory. (See GA231in 2.3.6.)

14(A) When the path argument pointsto the string “F1//F2", then chdir(), reSolves the pathname to thefile F2 injthe
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
{_POSIX_NO_TRUNC} is not supported, then chdir() resolves the pathname component|by
truncating it to { NAME_MAX]} bytes. (SeeGA25in 2.3.6.)

16(A) Onacal to chdir(path), the pathname path supports filenames containing any of the following characters:
ABCDEFGHIJKLMNOPQRSTUVWXYZ
abcdefghijklmnopgrstuvwxyz
0123456789._-

(See GA02in 2.2.2.32))

17(A) Onacall to chdir(path), the pathname path retains the unique identity of its upper- and lowercase letters. (Bee
GA03in 2.2.2.32)

18{A) When chdir(path) is granted search access to al components of path, then the standard file access conrol
mechanism does.not cause chdir () to indicate that file accessis denied.

19(A) A call to chdit{path) causes the named directory argument path to become the current working directory gnd
returns a zero value.

5.4.1.3 Retdrns

R When acall to chdir() completes successfully, then avalue of (int)O isreturned. (See Assertion 19in5.2.112.)

error, and the current Work|ng d| rectory remains unchanged (See Assert|ons 20, 21 and 23—27 in5.2.1. 4)

5.2.1.4 Errors

20(A) 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) siicceeds

ZBJA) If {PATH_MAX} £ {PCTS_PATH MAX}:
When the length of the path argument exceeds the maximum number of bytes in a,pathngme
{PATH_MAX}, then a call to chdir(path) returns a value of (int)-1 and sets'errno| to
[ENAMETOOLONG]. The current directory remains unchanged.

Otherwise:
When the length of the path argument is{ PCTS_PATH_MAX}, then a call'to’chdir() is successful.

24(A) When acomponent of path isnot adirectory, then acall to chdir(path) returns ayalue of (int)-1 and setserfno
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 of (inf)-1
and sets errno to [ENOENT]. The current directory remainsunchanged.

27(A) When path is an empty string, then a call to chdir(path) returns a value of (int)-1 and sets errng to
[ENOENT]. The current directory remains unchanged.

5.3.2 getcwd()
5.3.2.1 Synopsis

01¢A) If theimplementation provides C Standard {2} support:
When the header <unisstd. 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 regult
type char/* (See GA36in 2.7.3.)

02(C) If getewd() isdefined as a macro when the header <uni st d. h> isincluded:
When-the macro getcwd() isinvoked with the correct argument types (or compatible argument types
in.the case that C Standard { 2} support is provided), then it expandsto an expression with the regult
type char *. (See GA37in 2.7.3.)

03(C) If<getcwd() 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 protects
result value with extra parentheses when necessary. (See GAOlin 1.3.4.)

ts

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

R0O2

D02(C)

When a call to getcwd() completes successfully, then the buf argument is returned. (See Assertion 4 in
5.2.2.2)

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.)

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

5.4.2.4 Errors

05(A)

06(A)

DOB(C)

07(A)

08(A)

5.3 General File Creation
5.3.1 open()

5.3.1.1 Synopsis

01(A)

02(C)

When the size argument is equal to zero, then a call to getcwd(buf, size) returns a value of NULL and $ets
errno to [EINVAL].

When the size argument is greater than zero but smaller than the length of the pathnameplus 1, then acal to
getcwd(buf, size) returns avalue of NULL and sets errno to [ERANGE].

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 PCD.1. (Pee
DGAO2in2.4.)

When read permission is denied for a component of the pathname(then a call to getcwd(buf, size) either
returns a value of NULL and sets errno to [EACCES] or refuras the current working directory into jthe
character array buf.

When search permission is denied for a component of the'pathname, then a call to getcwd(buf, size) either
returns a value of NULL and sets errno to [EACCES]~or returns the current working directory into fthe
character array buf.

If the implementation 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:
Wherrthe header <f cnt | . h> isincluded, then the function open() is either declared with result
typé int or not declared in the header. (See GA36in 2.7.3.)

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 typesin
the case that C Standard {2} support is provided), then it expands to an expression with the regult
typeint. (See GA37in2.7.3.)

03(C)

If open() is defined 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.)

Copyright © 2000 IEEE All Rights Reserved 103


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

ISO/IEC 14515-1:2000(E) IEEE Std 2003.1-1992 (Reaff 20

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

5.3.1.2 Description

04(A)

05(A)

06

07

A)

00)

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 paintstothe string“/ / /" then open() resplves the pathname to the roat direct

ory

A)

08(A)

09(A)

10(A)

11

12

A)

A)

13(A)

14

15

16

17

A)

)

A)

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.or m
dashes, then open() resolves the pathname by locating the first filename component of the pathname in
root directory of the process. (See GA17 in 2.3.6)

When thefirst filename component of the path argument is*“..”, the pathname does not bégin with aslash,
the current working directory is not the root directory of the process, then open() resolves the pathname
locating the second filename component (when specified) in the parent directory of the current work
directory. (See GA18in 2.3.6.)

When the path argument points to the string “F1/” and F1 is a directory,then open() resolves the pathng
to F1, which isin the current working directory. (See GA19 in 2.3.6.)

When the argument path points to the string “F1//” and F1 is adirectory, then open() resolves the pathna
to F1, which isin the current working directory. (See GA20 in2.3:6.)

When the path argument points to the string “FL/F2”, thenepen() resolves the pathname to the file F2 in
directory F1, which isin the current working directory.{(See GA21in 2.3.6.)

When the pathname argument points to the string . F2/7/F2", then open() resolves the pathnameto the file
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 the file
in the directory F1, which isin the currentyworking directory. (See GA23in 2.3.6.)

When the path argument points to the'string “F1//F2”, then open() resolves the pathname to thefile F2 in
directory F1 which isin the currentworking directory. (See GA24in 2.3.6.)

If {_POSIX_NO_TRUNC} s not supported in the corresponding directory:
When the path,eomponent is a string of more than { NAME MAX} bytes in a directory for wh
{_POSIX_NO ;FRUNC} is not supported, then open() resolves the pathname component
truncating-it to { NAME_MAX} bytes. (See GA25in 2.3.6.)

On a call to,open(path, oflag), the pathname path supports filenames containing any of the follow
characters;
ABCDEFGHIJKLMNOPQRSTUVWXY?Z
abcdefghijklmnopqgrstuvwxyz
0123456789._-

(See GAO2in 2.2.2.32))

ore
the

hnd
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ime

ime
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QOn a cal to open(path_oflag).the nathname path retains the uniaue identity of its upper- and lowerd
= A 7 ~ 77 L Ll (] A ™

18(A)

104

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:

The details are contained in 5.3.1.2 of the PCD.1.
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19(A) 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 access is denied.

20(A)  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.

21(A) A cal toopen() returnsafile descriptor that can be used by other I/O functionsto refer to thefile specified by
argument path.

22(A) Acalto open() reurns atile descriptor 1or the named TiTe that 1S the Towest T11e JesCriptor not currently.open
for that process.

23(B) 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}.

24(A) Thefile offset associated with the file descriptor returned by open() isinitially set to the'beginning of thefjile.

25(A) A cdl to open() returns afile descriptor that has the FD_CL OEXEC flag clear.

26(A) A file descriptor returned by acall to open(path, O_RDONLY) can be read@nd cannot be written.

27(A) A filedescriptor returned by acall to open(path, O_WRONLY) can be written and cannot be read.

28(A) A file descriptor returned by acall to open(path, O_RDWR) can be read and written.

RO A file descriptor returned by a call to open(path))*@ WRONLY|O_APPEND) or open(path,
O_RDWR|O_APPEND) has the file offset set to end of fileyrior to each write. (See Assertion 10in 6.4.2)

29(A) When the O_TRUNC flag is not set and the file exists, then a call to open() does not change the permisgon
bits, ownership, data of thefile, st_atime, st_ctime,orst_mtimefields.

30{A) When the argument path does not reference an existing file and the O_CREAT flag is set, then acall to open()
creates thefile.

31{A) Theuser ID of anewly created fileis sét.te the effective user ID of the process.

DOR(C) If the conditions under which the group ID of the new fileis set to the group ID of the directory in whichjthe
fileis being created and the conditions under which the group ID of the fileis set to the effective group 1D of
the calling process for a sucgessful call to open() with O_CREAT set are documented:

The details are eontained in 5.3.1.2 of the PCD.1.

32(A) Thegroup ID of anewly created fileis set to either the effective group ID of the process, or the group 1D of
the directory in which the fileis created.

33(A) Whenthe O_CREAT flagisset and the file does not exist, then acall to open() setsthefile permission bits of
the newly.ereated file to the value of mode except for those bits set in the file mode creation mask of [the
process.

DOB(C) If theeffect when open() iscalled with O_CREAT set and when bitsin the third argument other than the mpde
bits are set is documented:

The details are contained in 5.3.1.2 of the PCD.1.

RO When the O_EXCL and O_CREAT flags are set and the file already exists, then a call to open() falls. (See
Assertion 52in 5.3.1.4.)

34(B) 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}.
D04(C) 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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R0O3 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.)

35(A) WhentheO_RDONLY and O_NONBLOCK flags are set and the named fileis a FIFO, then a call to open()
returns without delay.

R04 When the O_ WRONLY and O_NONBLOCK flags are set, the named file is a FIFO, and no process has
file opened for reading, then acall to open() returns an error. (See Assertion 64 in 5.3.1.4.)

36(A) WhentheO_RDONLY flagisset, the O_NONBLOCK flagisclear, and the named file isa FIFO, then acall
TO open() DIOCKS UntilT a process opens the TiTe Tor Writing.

37(A) Whenthe O_WRONLY flagisset, the O_NONBLOCK flagisclear, and the named fileisaFIFO, then'a
to open() blocks until a process opens the file for reading.

38(D) If the implementation supports block special files with nonblocking I/O:

When the O_NONBLOCK flag is set and the named file is such a block special file, then a cal
open() returns without waiting for availability of the device.
See Reason 1 in Section 5. of POSIX.3 {4}.

39(D) If the implementation supports character special files with nonblocking 1/O:

When the O_NONBLOCK flag is set and the named file is such-acharacter specid file, then a
to open() returns without waiting for availability of the device.
NOTE — The case of aterminal devicefileis covered by Assertion'57 in 7.1.2.4.

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

DOB(C) If a block special or character special device that supportssnonblocking opens is called by open() W
O_NONBLOCK set, and the behavior of the device afterthe open() call is documented:

The details are contained in 5.3.1.2 of the PCR.1.

40(D) If the implementation supports block special fileswith nonblocking 1/0O:

When the O_NONBLOCK flag is clear-and the named file is such a block special file, then acal
open() blocks until the deviceis available.
See Reason 1 in Section 5. of POSIX.3 {4}.

41(D) If theimplementation supports character special files with nonblocking 1/0:

Whenthe O_NONBLOEK flagisclear and the named fileis such a character special file, thena
to open() blocks until the deviceis available.
NOTE — The ¢asg'of aterminal device fileis covered by Assertion 56in 7.1.2.4.

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

D0O6(C) If the result is.decumented 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_RDONLY|
O_WRONLY set in oflag:

The details are contained in 5.3.1.2 of the PCD.1.

42(A) Whervan existing regular file is successfully opened with flags O_ RDWR | O_TRUNC or with fl
O~WRONLY | O_TRUNC s&t, then the file is truncated to zero length, and the mode and owner
unchanged.

43(A) Whenacall to open(path, oflag) is made withthe O_TRUNC flag set in oflag, and when path refersto aFl

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

FO

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:

Copyright © 2000 IEEE All Rights Reser

ved


https://standardsiso.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

Test on the input buffer and, when the general terminal interface device of the implementation
buffers output, also test on the output buffer.

DO7(A) The details of the effect of O_TRUNC on file types other than regular files, FIFO special files, or terminal

DOS(C)

devicefilesis contained 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.

R0O5 The file descriptor returned by a successful call to open() is set to remain open across exec function calls.
(oee Assertion 2o 1no.s.1.2.)

45(A) When O_CREAT isset and the file did not previously exist, then a successful call to open() marks ferupdate
the st_atime, st_ctime, and st_mtime fields on the created file, and the st_ctime and st_mtime fields on [the
parent directory.

46(A) When O_TRUNC is set and the file named by path is an existing regular file, then a suceessful call to opgn()

5.3.1.3 Returns

5.3.1.4 Errors

47(A)

48(A)

49(A)

50(A)

51(B)

52(A)

53(4)

marks for update the st_ctime and st_mtimefields on thefile.

When a call to open() completes successfully, then a nonnegative integer that-represents the lowest numbgred
unused file descriptor is returned. (See Assertion 22in 5.3.1.2.)

When acall to open() completes unsuccessfully, then avalue of (int)=1 is returned and sets errno to indigate
the error, and no files are created or modified. (See Assertions47-56 and 58-67 in 5.3.1.4.)

When search permission is denied for acomponent ofithe path prefix of path, then a call to open(path, oflpg)
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 errng to
[EACCES], and thefile is not created.

When the O_TRUNC flagis 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 is not a FIFO or terminal device file, and the program would be
delayed in the.open operation, then a call to open() returns avalue of (int)-1 and sets errno to [EAGAIN]|.

See Reasof Din Section 5. of POSIX.3 {4}.

When offag argument has O_CREAT and O_EXCL set and the file named by path exists, then acall to open
(pathy/oflag) returns a value of (int)-1, sets errno to [EEXIST], 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.

When the open operation is interrupted by a signal, then a call to open(path, oflag) returns a value of (int)-1,

54(A)

55(A)

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, mo
returns avalue of (int)-1 and sets errno to [EMFILE].
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Test for instances
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de)

1) When the file does not exist and the O_CREAT flag specifies that the file is not created,

and
2) When thefile exists and the O_TRUNC flag specifies that the fileis not truncated

r

n

to

ime

cal |

ag)

the

Otherwise:
[PCTS_OPEN_MAXT TITes can be opened.
56({ 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 islonger than the maximum ndmber of bytes
afilename {NAME_MAX}, then acall to open(path, oflag) returns avalue of (int)-1 and setser
to [ENAMETOOLONG].
57({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 { PETS/NAME_MAX}, then a cal
open(path, oflag) succeeds.
58{A) If {PATH_MAX}E{PCTS_PATH_MAX}:
When the length of the path argument exceeds the_maximum number of bytes in a pathna
{PATH_MAX]}, then a cal to open(path, oflag)“returns a value of (int)-1 and sets errng
[ENAMETOOLONG].
Otherwise:
When the length of the path argument is{PCTS _PATH_MAX}, then acall to open() issucc&]ul.
59(B) Whentoo many filesare currently open inthe system, then acall to open(path, oflag) returnsavalue of (in
and setserrno to [ENFILE].
Testing Requirements:
Test for instances
1) When thefile does not exist and the O_CREAT flag specifies that the file is not created, an
2) When thefilegxists and the O_TRUNC flag specifies that the file is not truncated
See Reason 1 in Section(5.)of POSIX.3 {4}.
60(A) When the oflag argument does not have O_CREAT set and the file named by path does not exist, then a
to open(path, oflag) Teturns avalue of (int)-1 and setserrno to [ENOENT].
61(A) When the path-prefix of path does not exist or path points to an empty string, then acall to open(path, ofl
returns aValue of (int)-1 and setserrno to [ENOENT].
62(B) Whenthedirectory or file system that would contain the new file cannot be extended, then acall to open(path,
offag) returns avalue of (int)-1, setserrno to [ENOSPC], and thefileis not created.
See Reason 1 in Section 5. of POSIX.3 {4}.
63(A) When acomponent of the path prefix of path is not adirectory, then a call to open(path, oflag) refurnsavalue
of (int)-1 and setserrno to [ENOTDIR].
64(A) When O_WRONLY and O_NONBLOCK are set, the file named by path is a FIFO, and no process has
file opened for reading, then acall to open(path, oflag) returns a value of (int)-1 and sets errno to [ENXIO].
65(C) 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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66(C) 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.

67(C) If theimplementation 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 111, and does not mark Tor updaie the st_atime, st_cume, and St_reiareeiialds
of thefile. (See GA13in 2.3.5))

5.3.2 creat()
5.3.2.1 Synopsis

01¢A) If theimplementation provides C Standard {2} support:
When the header <f cnt | . h> isincluded, then the function prototypé
int creat(const char *, nopde_t) isdeclared. (See GA36.inh2.7.3.)

Otherwise:
When the header <f cnt | . h> isincluded, then the function creat() is either declared with regult
type int or not declared in the header. (See GA361in 2.7.3,)

02(C) If creat() is defined as a macro when the header <f cnt | . h>)isincluded:
When the macro creat() isinvoked with the correctargument types (or compatible argument typesin
the case that C Standard {2} support is provided); then it expands to an expression with the regult
typeint. (See GA37in2.7.3.)

03(C) If creat() isdefined asamacro in the header <f cnt'l . h>:
It evaluatesits arguments only once, fully protected by parentheses when necessary, and protects
result value with extra parentheseswhen necessary. (See GAOlin 1.3.4.)

ts

5.3.2.2 Description

04(A) 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 currient
working directory. (SeeGA14in 2.3.6.)

05(B) When the path argument points to the string “/ ”, then creat() resolves the pathname to the root directory of
the process. (See GA15in 2.3.6.)

See Reason-3 i Section 5. of POSIX.3 {4}.

06(B) When th&path argument pointsto the string “/ / / ”, then creat() resolves the pathname to the root directpry
of the'process. (See GA16in 2.3.6.)

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

07(A)") When the path argument points to a string beginning with a single slash or beginning with three or more
dashes, then creat() resolves the pathname by Tocating the first filename component of the pathname in the
root directory of the process. (See GA17 in 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 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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09(B) 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}.

10(B) When the path argument points to the string “FL1//” and F1, isadirectory, 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}.

11(A) _When the path argument paintsto the string “E1/E2” _then creat() resolvesthe pathname to the file E2 in the
directory F1, which isin the current working directory. (See GA21in 2.3.6.)

12{A) When the path argument pointsto the string “F1/./F2”, then creat() resolves the pathname to the file E2 injthe
directory F1, which isin the current working directory. (See GA22 in 2.3.6.)

13(A) When the path argument points to the string “FL1/../FL/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.)

14(A) When the path argument pointsto the string “F1/F2", then creat() resolves the pathname to thefile F2 injthe
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
{_POSIX_NO_TRUNC} is not supported, then creat() resolves the pathname component|by
truncating it to { NAME_MAX]} bytes. (See GA25in 2.3.6.)
16(A) On a call to creat(path, mode), the pathname path supportsfilenames containing any of the followjng
characters:
ABCDEFGHIJKLMNOPQRSTUNMWXY Z
abcdefghijklmnopgrstuvwxyz
0123456789._-

(See GA02in 2.2.2.32))

17(A) On acall to creat(path, mode), the pathname path retains the unique identity of its upper- and lowerdase
letters. (See GA03in 2.2.2.32.)

18{A) When creat(path, ...) is granted-write access to the existing file path and search access to the path prefiy of
path, then the standard file access control mechanism does not cause creat() to indicate that file access is
denied.

19(A) When creat(path, ...)ds granted write access to the parent directory of the nonexistent file path and segrch
access to the path prefix of path, then the standard file access control mechanism does not cause creat() to
indicate that filgaccess is denied.

20(A) A cdll to creat() returns afile descriptor that can be used by other I/O functions to refer to the file specifjied
by argumient‘path.

21(A) A cal'to creat() returns afile descriptor for the named file that is the lowest file descriptor not currently open
forthat process.

22(B)-_“Thefile descriptor returned by creat() is not shared with any other process in the system.

See Reason 3 1n Section 5. of POSX.3 {4;.

23(A) Thefile offset associated with the file descriptor returned by creat() isinitially set to the beginning of thefile.

24(A) A cdl to creat() returns afile descriptor that has the FD_CLOEXEC flag clear.

25(A) A file descriptor opened by creat() can be written and cannot be read.

26(A) When thefile exists, then acall to creat() does not change any of the following: permission bits, ownership,
and st_atime.
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00)

27(A)  When argument path does not reference an existing file, then acall to creat() creates the file.
28(A) Theuser ID of anewly created fileis set to the effective user ID of the process.
29(A) Thegroup 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.
30(A) When the file does not exist, then a call to creat() sets the file permission bits of a newly created file to the
value of mode except for those set in the file mode creation mask of the process.
31(A) When the named fileisa FIFQ then a call ta creat() blocks until a pracess opensthefile far reading
32(D) If the implementation supports block special files with nonblocking I/O:
When the named fileis a block special file, then acall to creat() blocks until the device isavailabple.
See Reason 1 in Section 5. of POSIX.3 {4}.
33(D) 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() blocks-until the device is
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}.
34(A) When an existing regular file is successfully created, then the file is truteated to zero length, and the mpde
and owner are unchanged.
35(A) When the path argument on a call to creat(path) refers to a RHFO special file, then the result of the cal| to
creat() is the same as for the equivalent call to open() with the’'O” TRUNC flag clear or set.
36(PCTS_GTI_DEVICE?A:UNTESTED)
When the path argument on a call to creat(path) referSto aterminal device file, then the result of the cal| to

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 implementation

buffers output, also test on the output buffer.

RO The created file descriptor is set toremain open across exec function calls. (See Assertion 24 in 5.3.2.2]

37(A) When the file did not previously exist, then a successful call to creat() marks for update the st_atime,
st_ctime, and st_mtime fields on the created file, and the st_ctime and st_mtime fields on the parent directgry.

38(A) When thefile already'exists, then a successful call to creat() marks for update the st_ctime and the st_mt{me
fieldson thefile,

5.3.2.3 Returns

ROp When aeall to creat() completes successfully, then a nonnegative integer that represents the lowest numbgred
unused file descriptor is returned. (See Assertion 21in 5.3.2.2.)

ROB When acall to creat() completes unsuccessfully, then avalue of (int)- 1 is returned and sets errno to indigate

the error, and no files are created or are created or modified. (See Assertions 39-45 and 47-53 in 5.3.2.4,

5.3.2.4 Errors

39(A)

40(A)

Copyright © 2000 IEEE All Rights Reserved
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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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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 the file

45({NAME_MAX} £{PCTS NAME_MAX}?C:UNTESTED

46({NAME_MAX}>{PCTS NAME_MAX}?C:UNTESTED

47(A)

48(B)

If {OPEN_MAX}£{PCTS OPEN_MAX}:
When { OPEN_MAX} files have been opened, then a subsequent call to creat(path, mode).returns 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.

If the behavior associated with {_POSIX_NO_TRUNC} is supported-for thefile:
When the length of a pathname component of path isdonger than the maximum number of bytesin
afilename {NAME_MAX3}, then acall to creat(path{mode) returnsavalue of (int)-1 and setserfno
to [ENAMETOOLONG].

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
creat(path, mode) succeeds.

If {PATH_MAX} £ {PCTS PATH_MAX}:
When the length of the:path argument exceeds the maximum number of bytes in a pathngme
{PATH_MAX}, then ‘a_call to creat(path, mode) returns a value of (int)-1 and sets errng to
[ENAMETOOLONG]:

Otherwise:
When the length of the path argument is{PCTS_PATH_MAX}, then acall to creat() is successful.

When too manyCfiles are currently open in the system, then a call to creat(path, mode) returns a valug of
(int)-1 and sefs-errno to [ENFILE].
Jesting Reguirements:
Test for instances
1) When thefile does not exist, it is not created, and
2) When thefileexists, it is not truncated

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

49(A)

50(B)

51(A)

112

When the path prefix of path does not exist or path points to an empty string, then a call 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
Z35)

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 functionuimask() is declared with the regult
type mode _t. (See GA36in 2.7.3.)

02(C) If umask() is defined 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 regult
type mode t. (See GA37in 2.7.3.)

03(C) If umask() isdefined as amacro in the header <sys/ st at . h>:
It evaluates its arguments only once, fully protected by parentheses when necessary, and protects
result value with extra parentheses when necessary. (See GAOlin 1.3.4.)

ts

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 returnsjthe
previous value of the file mode creation mask.

DOL(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(cmask) setsthe file mode creation mask argument to cmask. Bits set in the file mode creatyon
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

RO A-call to umask() returns the previous value of the file mode creation mask. (See Assertion 4in 5.3.3.2.)

06(A)) When cmask is the return value from a previous call to umask(), then a call to umask(cmask) restores thefile
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)

02(C)

03(C)

5.3.4.2 Description

04(A)

05({ PCD_LINK_TO_DIRECTORY?} is TRUE?B:UNTESTED)

06({ PCD_LINK_TO_DIRECTORY?} isTRUE?B:UNTESTED)

07(A)

08(A)

09(PETS APP_LINK_DIR?C:UNTESTED)

If the implementation 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:
en the er <uni st d. IS included, then the Tunction 1NK() 1S elther declared with repult
type int or not declared in the header. (See GA36in 2.7.3.)

If link() is defined 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 regult
typeint. (See GA37in2.7.3.)

If link() 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 protectg
result value with extra parentheses when necessary. (See GAOL in,1.3:4)

ts

When the first filename component of the existing argument i3, and the pathname does not begin with a
slash, then link() resolves the pathname by locating the second'filename component (when specified) infthe
current working directory. (See GA14 in 2.3.6.)

When the existing argument points to the string “ /< then link () resolves the pathname to the root directpry
of the process. (see GA15in 2.3.6.)

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

When the existing argument poiptsto thestring “/ / / ”, then link() resolvesthe pathname to the root directpry
of the process. (See GA16in 2.3:6.)

See Reason 3 in Section 5..6f POSIX.3 {4}.

When the existing argument points to a string beginning with a single slash or beginning with three or more
dlashes, then link().resolves the pathname by locating the first filename component of the pathname injthe
root directory,of the process. (See GA17 in 2.3.6.)

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 workjng
directory. (See GA18in 2.3.6.)

[T {PCD_LINK_TO_DIRECTORY} is TRUE:
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)

114

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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11(A) 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.)

12(A) When the existing argument pointsto the string “ F1/./F2”, then link() resolves the pathnameto the file F2 in
the directory F1, which isin the current working directory. (See GA22in 2.3.6.)

13(A) When the existing argument pointsto thestring“ F1/../F1/F2", then link() 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 existing argument pointsto the string “ F1//F2", then link() resolves the pathnameto thefile F2 in
thedirectory FI, which 1S1n the current working directory. (See GAZ4n 2.3.6.)

15(C) If {_ POSIX_NO_TRUNC} is not supported in the corresponding directory:

When the existing 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.)
16(A) On acall to link(existing, new), the pathname existing supports filenames containingany of the following
characters:
ABCDEFGHIJKLMNOPQRSTUVWXY?Z
abcdefghijklmnopqgrstuvwxyz
0123456789._-

(See GA02in 2.2.2.32))

17(A) Onacall to link(existing, new), the pathname existing retains theunique identity of its upper- and lowergase
letters (See GA03in 2.2.2.32))

18{A) When thefirst filename component of the new argument is.”, and the pathname does not begin with a slash,
then link() resolves the pathname by locating the second filename component (when specified) in the currient
working directory. (See GA14in 2.3.6.)

19(B) When the new argument pointsto the string “/ sthen 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}~

20(B)  When the new argument pointsto.thiestring “/ / / ”, then link() resolves the pathname to the root directory of
the process. (See GA16 in 2.3.6.)

See Reason 3 in Section 5.0f'POS X.3 {4}.

21(A)  When the new argument-points to a string beginning with a single slash or beginning with three or more
slashes, then link()resolves the pathname by locating the first filename component of the pathname infthe
root directory ofcitheprocess. (See GA17in 2.3.6.)

22(A)  When thefirst-filename component of the new argumentis*®..”, the pathname does not begin with a slash, aind
the current.working directory is not the root directory of the process, then link() resolves the pathname by
locatingthe second filename component (when specified) in the parent directory of the current workjng
directory. (See GA18in 2.3.6.)

23(C) A If {PCD_LINK TO_DIRECTORY} isTRUE:

When the new argument points to the string “F1/"and F1 is a directory, then link() resolves|the
pathname to F1, which is in the current working directory. (See GA191n 2.3.6.)

24(C) If {PCD_LINK_TO DIRECTORY} isTRUE:

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.)
25(A)  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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26(A) When the new argument pointsto the string “ F1/./F2", then link() resolves the pathname to thefile F2 in the
directory F1, which isin the current working directory. (See GA22 in 2.3.6.)

27(A)  When the new argument points to the string “F1/../FL/F2", then link() resolves the pathname to thefile F2 in
the directory F1, which isin the current working directory. (See GA23in 2.3.6.)

28(A)  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.)

29(C) If {_POSIX_NO_TRUNC} is not supported in the corresponding directory:

VVhen the New COmponent 1S a siring of more than { NAME_MAX] bytes In a directory 1or 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.)
30(A) On a call to link(existing, new), the pathname new supports filenames containing any of the followjng
characters:
ABCDEFGHIJKLMNOPQRSTUVWXYZ
abcdefghijklmnopqgrstuvwxyz
0123456789. -

(See GA02in 2.2.2.32.)

31(A) On acall to link(existing, new), the pathname new retains the unique.identity of its upper- and lowercase
letters. (See GA03in 2.2.2.32.)

32(A) When link(existing, new) is granted search access to the path-prefix of both existing and new and wfite
permission to the directory that will contain new, then the standard file access control mechanism does hot
cause link() to indicate that file accessis denied.

33{A) A call tolink() creates anew link for the existing file such that the new link to the file allows access via new
to the same data accessible via existing. The call to\ink() returns avalue of zero.

34(A) A successful cal to link(existing, new) increments by one the link count of the file associated with existirg.

35(B) Whenacal tolink(existing, new) createsanew link, then the creation of the link and theincrement of the ljnk
count is atomic.

See Reason 2 in Section 5. of POSX.3'{4}.
DJL(C) If support or nonsupport of link()-across file systems is documented:
The details are contained in 5.3.4.2 of the PCD.1.

36(A) After acal to link(exigting, new), the new link, new, refersto the same file as the link existing.

RO An unsuccessful call to link(existing, new) creates no link, and the link count of thefile referenced by existing
remains unchanged. (See Assertion 42in 5.3.4.4.)

DOR(C) If theimplementation supports a method to associate the appropriate privileges for linking to directories with
aprocess!

The details are documented in 2.2.2.4 or in 5.3.4.2 of the PCD.1.

DOB(C), tf-support or nonsupport of link()on directories is documented:

The details are contained in 5.3.4.2 of the PCD.1.

37(C) T {PCD_LINK TO DIRECTORY7F 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.

38(C) 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) T {PCD_LTNK_FILE_SYSTEMT is T RUE:
When the link named by new and the file named by existing are on different file systems, then'a'call
to link(existing, new) is successful.

ROB When the link named by new and the file named by existing are on different file systems, then a cal| to
link(existing, new) is either successful or returns a value of (int)-1, sets errno to [EXDEV];.creates no lijnk,
and does not change the link count of the file referenced by existing. (See Assertions 65vand 66 in 5.3.4.4.

~—

5.3.4.3 Returns

Rox When acall to link() completes successfully, then avalue of (int)0 is returned.\(See Assertion 33 in 5.3.4(2.)

ROp When acall to link() completes unsuccessfully, then avalue of (int)-1 isreturned and setserrno to indicatejthe
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(existiing,
new) returns avalue 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(existing, new)
returns avalue of (int)-1, sets errno to [EACGES], creates no link, and does not change the link count of fthe
file referenced by existing.

43(A)  When the requested link requires writing'in a directory with a mode that denies write permission, then a ¢all
to link (existing, new) returns a valueof (int)-1, setserrno to [EACCES], and does not change the link 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(existing,\new) returns avalue of (int)-1, setserrno to [EACCES], and creates no link.

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

45(A) When the link-named by new exists, then a call to link(existing, new) returns a value of (int)-1, sets errng to
[EEXIST}-and does not change the link count of the file referenced by existing.

46(A) If {KINK_MAX} £ {PCTS LINK_MAX}:
When {LINK_MAX} links to the file named by the argument existing already exist, then a cal| to
link(existing, new) returns avalue of (int)-1, sets errno to [EMLINK], creates no link, and does hot
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 | , then a call to lINK(eXIsing, New) returns avalue of (Int)-1, sets errng to
[ENAMETOOLONG], 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 a 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 pathngme
{PATH_MAX]}, then a cal to link(existing, new) returns a(value of (int)-1, sets errno| to
[ENAMETOOLONG], and creates no link.

Otherwise:
When the length of the path argument is{ PCTS_PATH-WIAX}, then acall to link() is successfu

52(A) If {PATH_MAX} £ {PCTS PATH_MAX}:
When the length of the new argument exceeds:the maximum number of bytes in a pathngme
{PATH_MAX}, then a cal to link(existing,~new) returns a value of (int)-1, sets errno| to
[ENAMETOOLONG], and does not changethe link count of the file referenced by existing.

Otherwise:
When the length of the path argumentis { PCTS_PATH_MAX}, then acall to link() is successfyl.

53(A) When a component of the path prefix ofsexisting does not exist, then a call to link(existing, new) returrjs a
value of (int)-1, sets errno to [ENOENT], and creates no link.

54(A) When a component of the path prefix of new does not exist, then a call to link(existing, new) returns a value
of (int)-1, setserrno to [ENOENT], and does not change the link count of the file referenced by existing.

55(A) When thefile named by existing does not exist, then acall to link(existing, new) returns avalue of (int)-1, sets
errno to [ENOENT], and creates no link.

56(A) When existing pOints to an empty string, then acall to link(existing, new) returns avalue of (int)-1, setserfno
to [ENOENT{and creates no link.

57(A) When new-paints to an empty string, then a call to link(existing, new) returns avalue of (int)-1, sets errng 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
avalue of (int)-1, sets errno to [ENOSPC], creates no link, and does not change the link count of the file
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 value of
(int)-1, sets errno to [EPERM], creates no link, and does not change the link count of the file
referenced by existing.

If{PCD | INK TO DIRFCTORY} isnot documented:

64

65

66

5.4

5.4

5.4

01

02

C)

)

C)

| Special File Creation
.1 mkdir()

.1.1 Synopsis

A)

)

When the file named by existing is a directory and the calling process does not have the apprapriate
privilegesto link to adirectory, then acall to link (existing, new) returns avalue of (int)-1, setserfno
to [EPERM], creates no link, and does not change the link count of the file referenced by existin

«Q

If the implementation supports a read-only file system:
When the requested link requires writing in adirectory on aread-only file system, then acall to link
(existing, new) returnsavalue of (int)-1, sets errno to [EROFS], creates no linky does not changefthe
link count of the file referenced by existing, and does not mark for updatethe st_atime, st_ctime, and
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'en different file systems, then acall
to link(existing, new) returns avalue of (int)-1, setserrno to [EXDEV], creates no link, and doesjnot
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:, then a ¢all
to link(existing, new) is eithert successful or ‘returns a value of (int)-1, sets errno to [EXDEV],
creates no link, and does not change the link@ount of the file referenced by existing.

If the implementation provides C Standard {2} support:
When the header <sys/ st at . h> isincluded, then the function prototype
i nt nkdir(const char *, node_t) isdeclared. (See GA36in2.7.3)

Otherwise:
Wheénthe header <sys/ st at . h> is included, then the function mkdir() is either declared with
result type int or not declared in the header. (See GA361in 2.7.3.)

If mkdix() is defined as a macro when the header <sys/ st at . h> isincluded:
When the macro mkdir() 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 regult
typeint. (See GA37in 2.7.3.)

03

C)

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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5.4.1.2 Description

n

n

04(A) Whenthefirst 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 GA14in 2.3.6.)

05(B) When the path argument pointsto the string“ / ", then mkdir() resolves the pathname to the root directory of
the process. (See GA15in 2.3.6.)

SeeReason 3in Section 5 of PO X 3 {4}

06(B) When the path argument pointsto thestring “/ / / ", then mkdir () resolves the pathname to the root directpry
of the process. (See GA16in 2.3.6.)

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

07(A) When the path argument points to a string beginning with a single slash or beginning with three or more
slashes, then mkdir() resolves the pathname by locating the first filename component of<the pathname injthe
root directory of the process. (See GA17in 2.3.6.)

08{A) When thefirst filename component of the path argument is*“..”, the pathname doésnot begin with aslash, and
the current working directory is not the root directory of the process, then fmkdir() resolves the pathnamg by
locating the second filename component (when specified) in the parent directory of the current workjng
directory. (See GA18in 2.3.6.)

09(B) When the path argument points to the string “F1/” and F1 is a directory, then mkdir() resolves the pathngme
to F1, which isin the current working directory. (See GA19.in23.6.)

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

10(B) When the path argument points to the string “F1//” andF1 isadirectory, then mkdir() resolves the pathngme
to F1, which isin the current directory. (See GA20.in 2.3.6.)

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

11¢A)  When the path argument pointsto the string “F1/F2 ", then mkdir () resolvesthe pathnameto the file F2 injthe
directory F1, which isin the currentworking directory. (See GA21in 2.3.6.)

12{A) When the path argument pointsto'the string “ F1/./F2", then mkdir() resolves the pathname to the file F2
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 mkdir () 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 mkdir () resolves the pathname to the file F2
the directory EX,-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} bytesin adirectory for which
{_POSIX_NO_TRUNC} is not supported, then mkdir() resolves the pathname component|by
truncating it to { NAME_MAX]} bytes. (See GA25in 2.3.6.)
16(A)-_“On a call to mkdir(path, mode), the pathname path supports filenames containing any of the followjng
characters:
ABCDEFGHIJKLMNOPQRSTUVWXYZ
abcdefghijklmnopqgrstuvwxyz
0123456789._-

(See GA02in 2.2.2.32))

17(A) On acadl 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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18(A) When mkdir(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 mkdir() to indicate that file
access is denied.

19(A) A cal 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.

DO1(A) 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.

20 e owner of the newly Cr ITECLOry IS othe 1Ive user Of the process.

DOR(C) If the conditions under which the group ID of the new directory is set to the group ID of the directory-inwHich

the directory is being created and the conditions under which the group ID of the directory js|set to [the

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.

21(A) Thegroup ID of the newly created directory is set to the effective group ID of the processor to the group| 1D
of the directory in which the directory is being created.

22(A) Thenewly created directory isan empty directory.
23(A) A cal to mkdir() marks for update the st_atime, st_ctime, and st_mtime-fields of the new directory and|the
st_ctime and st_mtime fields of the parent directory.
5.4.1.3 Returns

RO
RO

=

When acall to mkdir() completes successfully, then avalueef (int)0isreturned. (See Assertion 19in 5.4.1{2.)

N

When acall to mkdir() completes unsuccessfully, thenavalue of (int)-1isreturned and sets errno to indidate
the error. (See Assertions 24-29 and 31-36 in 5.4.14:)

5.4.1.4 Errors

24(A)  When search permission isdenied for acomponent of the path prefix of path, then acall to mkdir(path, mode)
returns avalue of (int)-1 and sets errnoto [EACCES].

25(A)  When write permission is denied on the parent directory of the directory to be created, then a cal| to
mkdir(path, mode) returns avalue of (int)-1 and sets errno to [EACCES].

26(A) When the file named by(path exists, then a call to mkdir(path, mode) returns a value of (int)-1 and sets erfno
to [EEXIST].

27({LINK_MAX} £{PCTS,LINK_MAX} ?C:UNTESTED)

If creating adirectory causes the link count of the directory in which path isto be created to be incremented:
When {LINK_MAX]} links already exist in the directory in which path is to be created, then a ¢all
to mkdir(path, mode) returns a value of (int)-1, sets errno to [EMLINK], and does not create a
directory.
Testing Requirements:
Test isto be performed in a directory with has no more than “.” and “..” entries.

28({CTNK_MAXJ>{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) T {PATH_MAX} E{PCTS PATH_MAX}:
When the length of the path argument exceeds the maximum number of bytes in a pathngme
{PATH_MAX}, then a call to mkdir(path, mode) returns a value of (int)-1 and sets\errnd to
[ENAMETOOLONG].

Otherwise:
When the length of the path argument is{PCTS_PATH MAX}, then acall to,mkdir() is successful.

32(A) When acomponent of the path prefix of path does not exist, then a call to mkdir(path,"mode) returns a vglue
of (int)-1 and setserrno to [ENOENT].

33(A) When the path argument points to an empty string, then a call to mkdir(path, mode) returns avalue of (inf)-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 extend|the
parent directory of the new directory, then a call to mkdir(path, mede) returns avalue of (int)-1, setserrng 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 not @directory, then a call to mkdir(path, mode) returrs a
value of (int)-1 and sets errno to [ENOTDIR].

36(C) If theimplementation supports a read-only fil€’system:
When the parent directory resides‘on a read-only file system, then a call to mkdir(path, mode)
returns a value of (int)-1, sets errno to [EROFS], does not create a directory, and does not mark [for
update the st_atime, st_ctimerand st_mtime fields of the parent directory. (See GA13in 2.3.5.)

N

5.4.2 mkfifo()

5.4.2.1 Synopsis

01¢A) If theimplementation provides C Standard {2} support:
When'the'header <sys/ st at . h> isincluded, then the function prototype
i ptyrkfifo(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)-_ NIt mkfifo() is defined as a macro when the header <sys/ st at . h> isincluded:

\When the macromkfi fn() isinvoked with the correct argument types. (nr anpn’ri ble argument tybes

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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5.4.2.2 Description

n

n

04(A) Whenthefirst 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.)

05(B) When the path argument pointsto the string “/ ", then mkfifo() resolves the pathname to the root directory of
the process. (See GA15in 2.3.6.)

SeeReason 3in Section 5 of PO X 3 {4}

06(B) When the path argument pointsto the string “/ / / ”, then mkfifo() resolves the pathname to the root direetpry
of the process. (See GA16in 2.3.6.)

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

07(A) When the path argument points to a string beginning with a single slash or beginning with three or more
dlashes, then mkfifo() resolves the pathname by locating the first filename component of:the pathname injthe
root directory of the process. (See GA17 in 2.3.6.)

08{A) When thefirst filename component of the path argument is*“..”, the pathname doésnot begin with aslash, and
the current working directory is not the root directory of the process, then mkfifo() resolves the pathname by
locating the second filename component (when specified) in the parefit"directory of the current workjing
directory. (See GA18in 2.3.6.)

09(B) When the path argument pointsto the string “F1/” and F1 is a directory, then mkfifo() resolves the pathname
to F1, which isin the current working directory. (See GA19.in2:3.6.)

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

10(B) When the path argument pointsto the string “F1//” an@F1 isadirectory, then mkfifo() 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}.

11¢A)  When the path argument pointsto the string “ F1/F2", then mkfifo() resolves the pathname to the file F2 injthe
directory Fl , which isin the current working directory. (See GA21in 2.3.6.)

12{A) When the path argument pointsto'the string “F1/./F2", then mkfifo() resolves the pathname to the file F2
the directory FI , which isin thecurrent working directory. (See GA22in 2.3.6.)

13(A) When the path argument-points to the string “F1/../F1/F2", then mkfifo() 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 mkfifo() resolves the pathname to the file F2
the directory, F4;-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} bytesin a directory for which
{_POSIX_NO_TRUNC} is not supported, then mkfifo() resolves the pathname component|by
truncating it to {NAME_MAX} bytes. (See GA25in 2.3.6.)

16(A)._“On a call to mkfifo(path, mode), the pathname path supports filenames containing any of the followjng

characters:
ABCDEFGHIJKLMNOPQRSTUVWXYZ
abcdefghijklmnopqgrstuvwxyz
0123456789._-
(See GA02in 2.2.2.32))
17(A) On acall 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 e owner or the newly Cr IS O the efTective user Of the process.

DOR(C) If the conditions under which the group ID of the new FIFO is set to the group 1D of the directory-in.which

the FIFO is being created and the conditions under which the group 1D of the FIFO is set to the effeclive

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, ot the group ID of fthe
directory in which the FIFO is being created.

22(A) A cal to mkfifo() marksfor update the st_atime, st_mtime, and st_ctime fiel ds.efthe FIFO file created andjthe
st mtime and st_ctime fields of the parent directory of the FIFO file.

5.4.2.3 Returns

RO When a call to mkfifo() completes successfully, then a value of* (int)0 is returned. (See Assertion 19
5.4.2.2)

ROp When acall to mkfifo() completes unsuccessfully, then awalue of (int)-1 is returned and sets errno to indidate
the error. (See Assertions 23-26 and 28-33 in 5.4.2.4()

n

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 mkfifo(path,
mode) returns avalue of (int)-1 and setserrno to [EACCES].

24(A)  When write permission is deniegron'the parent directory of the FIFO to be created, then acall to mkfifo(path,
mode) returns avalue of (int)-1 and setserrno to [EACCES].

25(A)  When the file named by pathexists, then acall to mkfifo(path, mode) returns avalue of (int)-1 and setserfno
to [EEXIST].

26({ NAME_MAX} £{PCTS NAME_MAX} ?C:UNTESTED)

If the behaviar-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 bytegin
afilename {NAME_MAX}, then a call to mkfifo(path, mode) returnsavalue of (int)-1, setserrng 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 call 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

32(A)

33(C)

5.% File Removal
5.8.1 unlink()

5.3.1.1 Synopsis

01(A)

02(C)

03(C)

5.5.1.2 Description

does not create a FIFO.
See Reason 1 in Section 5. of POSIX.3 {4}.

When a component of the path prefix of path is not a directory, then a call to mkfifo(path, mede) returns a
value of (int)-1 and sets errno 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 mkfife(path, mode) returns a
value of (int)-1, sets errno to [EROFS], does not create a FIFO, and daes not mark for update fthe
st_atime, st_ctime, and st_mtime fields of the parent directory. (See GA13in 2.3.5.)

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

If unlink() is defined as a macrowhen 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 €-Standard { 2} support is provided), then it expandsto an expression with the regult
typeint. (See GA37in 2.7.3.)

If unlink() 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 protectg
result-value with extra parentheses when necessary. (See GAOlin 1.3.4.)

ts

04(A) , 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
currant warkina diractary (Sea GA141n2 23 6)
cufrent-working-direstory—{See- GA L4 12.3:61

05(B) 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}.

06(B) 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 | INK TO DIRFCTORY} iSTRUIF"

10{C)

11(A)

12(A)

13(A)

14(A)

15(C)

16(A)

17(A)

18(A)

19(A)

2015)

When the path argument points to the string “F1/” and F1 is a directory, then unlink() resolvesithe
pathname to Fl, which isin the current working directory. (See GA19in 2.3.6.)

If {PCD_LINK_TO_DIRECTORY?} isTRUE:
When the path argument points to the string “F1//” and F1 is adirectory, then unlipk() resolvesjthe
pathnameto F1, which isin the current working directory. (See GA20 in 2.3.6¢)

When the path argument pointsto the string “ F1/F2", then unlink() resolves the pathname to thefile F2 injthe
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() resolvesthe 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/../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 F4 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 supparted, then unlink() resolves the pathname component|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 charactefs:
ABCDEFGHIJKLMNOPQRSTUVWXY?Z
abcdefghijklmnopgrstuvwxyz
0123456789._-

(See GA02in 2.2.2.32))

On acall to unlink(path);-the pathname path retains the unique identity of its upper- and lowercase letters.
(See GA03in 2.2.2:32.)

When unlink(path) is granted write access to the parent directory of path and search accessto the path préfix
of path, then{he standard file access control mechanism does not cause unlink() to indicate that file access is
denied.

A call'to unlink(path) removes the link named by path, decrements the link count of the file referenced by [the
link;*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 thefile
isfreed

21(B)

126

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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00)

22(A)  When one or more processes have the file open when the last link is removed, 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.

D01(C) If theimplementation 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.

D02(C) If theimplementation supports unlink() on directories, and this is documented:

The detailsare contained in 55 1 2 of the PCD 1

ZSJD) If the implementation supports unlinking a directory:

When the calling process has the appropriate privileges to unlink a directory, then a call-te_unlink()
can unlink a directory.
See Reason 1 in Section 5. of POSIX.3 {4}.
24(A) A successful cal to unlink() marks for update the st_ctime and st_mtime fields of the parent directory.
25(A) When the link count of the file does not become zero, s successful call to unlink() marks for update [the
st_ctimefield of thefile.
26(D) If theimplementation supports unlinking a directory and the implementation.does not consider unlinkingthe
directory named by the path argument an error when it is being used by the system or, another process:
When the calling process has the appropriate privileges to unlink adirectory, and when the directpry
named by the path argument is being used by the-SyStem or another process. then a callf to
unlink(path) successfully unlinks the directory path

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

5.9.1.3 Returns

RO When a call to unlink() completes successfully, then a value of (int)O is returned. (See Assertion 19 in
55.1.2)

ROp When acall to unlink() completes unsuccessfully, then avalue of (int)- 1 isreturned and sets errno to indidate
the error. (See Assertions 27-30 and.32-39in 5.5.1.4.)

5.3.1.4 Errors

27(A) When search permission-i's denied for a component of the path prefix of path, then a call to unlink(path)
returns avalue of (int)-1, sets errno to [EACCES)], and does not unlink the directory entry.

28(A) When write permission is denied on the directory containing the link to be removed, then a cal| to
unlink(path)~teturns a value of (int)-1, sets errno to [EACCES], and does not unlink the directory entry.

DOB(C) 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 thig is
documented:

The details are contained in 5.5.1.4 of the PCD.1.

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 anot
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(pa’rh) sicceeds

32(A) If {PATH_MAX}£E{PCTS PATH_MAX}:
When the length of the path argument exceeds the maximum number of bytes in a,pathngme
{PATH_MAX}, then a call to unlink(path) 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 te unlink() is successful.

33(A) When a component of the path prefix of path does not exist, then a call to unlink(path) returns a value 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 setserfno
to {ENOENT}.

35(A) When the path argument points to an empty string, then a call to<nlink(path) returns a value of (int)-1 and
setserrno to { ENOENT}.

36(A) When acomponent of the path prefix of path is not a directory, then a call to unlink(path) returns a valug of
(int)-1 and setserrno to { ENOTDIR} .

37(C) If theimplementation supports the linking and unlifnking of directories:
When the calling process does not havethe appropriate privileges to unlink adirectory and path |sa
directory, then a call to unlink(path)returns a value of (int)-1, sets errno to [EPERM], and does|not
unlink the directory.

38(D) If theimplementation does not suppertthe unlinking of directories:
When path refers to a directory, then a call to unlink(path) returns a value of (int)-1, sets errng to
{EPERM}, and does not“unlink the directory.

See Reason 1 in Section 5..6f POSIX.3 {4}.

39(C) If theimplementation‘supports a read-only file system:
When the.named file resides on aread-only file system, then acall to unlink(path) returns avalug of
(int)-1y.sets errno to { EROFS}, does not unlink the file entry, and does not mark for update fthe
st-atime, st_ctime, and st_mtime fields of the parent. directory of thefile. (See GA13in 2.3.5.)

5.5.2 rmdir()

5.3.2.1 Synopsis

01LAA)=_1f thnimplnmmfnfinn prn\/ide Standard { 7} 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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When the macro rmdir () is invoked with the correct argument types (or compatible argument ty

00)

pes

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

DO

DO

05

06

07

A)

1(C)

D(C)

B)

B)

A)

08(A)

09(A)

10(A)

11

12

A)

A)

When thefirst filename component of the path argument is“.”, and the pathname does not begin withrasla
then rmdir() resolves the pathname by locating the second filename component (when specified) in
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
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'is the root directory or
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
the process. (See GA15in 2.3.6.)

See Reason 7 in Section 5. of POSIX.3 {4}.

When the path argument pointsto the string “/ / / *, then rivdir () resolves the pathname to the root direct
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 three or m
dlashes, then rmdir() resolves the pathnameby locating the first filename component of the pathnamein
root directory of the process. (See GA1%7.in 2.3.6.)

When thefirst filename component-0f the path argument is“..”, the pathname does not begin with aslash,
the current working directory isinot the root directory of the process, then rmdir() resolves the pathname
locating the second filename component (when specified) in the parent directory of the current work
directory. (See GA18in2.3.6.)

When the path argument points to the string “F1/” and F1 isadirectory, then rmdir() resolves the pathng
to F1, which isin the current working directory. (See GA19in 2.3.6.)

When the path-argument points to the string “F1//” and F1 isadirectory, then rmdir() resolves the pathna
to F1, whigh/isin the current working directory. (See GA20in 2.3.6.)

When the path argument pointsto the string “F1/F2", then rmdir () resolves the pathnameto the file F2 in
directery F1, which isin the current working directory. (See GA21in 2.3.6.)

When the pathname argument pointsto the string “F1/./F2", then rmdir () resolves the pathnameto the file

sh,
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pry
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ime
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F2

in the directory F1, which isin the current working directory. (See GA22 in 2.3.6.)

13(A)

14(A)

15(C)
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When the path argument points to the string “F1/../FL/F2", then rmdir () resolves the pathname to the file
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 pathnameto thefile F2 in
directory F1, which isin the current working directory. (See GA24in 2.3.6.)

If {_POSIX_NO_TRUNC} isnot supported in the corresponding directory:

F2

the
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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.)

X

16(A) Onacal to rmdir(path), the pathname path supports filenames containing any of the following characters:
ABCDEFGHIJKLMNOPQRSTUVWXYZ
abcdefghijklmnopqgrstuvwxyz
0123456789._-

(See GAQ2in22232)

17(A) On acall to rmdir(path), the pathname path retains the unique identity of its upper- and lowercasetetters.
(See GAO3in2.2.2.32))

18{A) When rmdir(path) is granted write access to the parent directory of path and search access to the path pref
of path, then the standard file access control mechanism does not cause rmdir() to indicate that file accessis
denied.

19(A) A call tormdir() removes the empty directory named by path and returns a value of zéro.

20(B) Whenthelink count of the directory being removed becomes zero and no process has the directory open, 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}

21(A)  When aprocess 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 entriesin the directory; and no new entries may be created infthe
directory.

22(B) When aprocess has the directory open when the last linkis removed, then the directory is not removed uptil
all references to the directory have been closed.

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

23(A) A successful cal to rmdir() marks for updatethe st_ctime and st_mtime fields of the parent directory.

24(D) If the implementation allows the removalsef adirectory that is being used by another process:

When the directory named-hy-the path argument is being used by another process, then a cal| to
rmdir(path) removes the directory and returns successfully.
See Reason 2 in Section 5. of POSIX.3 {4}.

5.9.2.3 Returns

RO When acall to rmdir() completes successfully, then avalue of (int)0 isreturned. (See Assertion 19in 5.5.2{2.)

ROR When a callto-rmdir () completes unsuccessfully, then avalue of (int)- 1isreturned and sets errnoto indigate
the error{ and the directory is not removed. (See Assertions 2529 and 31-36 in 5.5.2.4.)

5.9.2.4 Errors

25(A)-_“When search permission is denied for a component of the path prefix of path, then a call to rmdir(path)
returns avalue of (i nt)-1 ~setserrnoto [FA (‘(‘FQ] —and does not remove the di rectory

26(A) 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.

DO3(C) 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.)
27(D)  If the implementation does not allow the removal of a directory that is being used by another process:
130 Copyright © 2000 IEEE All Rights Reserved
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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:
When the length of a pathname component of path islonger than the maximum number of\bytesin
a filename {NAME_MAX3}, then a call to rmdir(path) returns a value of (int)-1 and sets-errng 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 a cal| 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 pathngme
{PATH_MAX}, then a cal to rmdir(path) returns @"value of (int)-1, sets errno|to
[ENAMETOOLONG], and does not remove the directory.

Otherwise:
When the length of the path argument is[PCTS_PATH_MAX], then acall to rmdir() is successjul.

32(A) When acomponent of the path prefix of path does not €xist, then acall to rmdir(path) returns avalue of (inf)-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 of (inf)-1
and sets errno to [ENOENT].

34{A) When the path argument pointsto anempty string, then acall to rmdir(path) returnsavalue of (int)-1 and sets
errno to [ENOENT].

35(A) When acomponent of pathisnotadirectory, then acall to rmdir(path) returns avalue of (int)-1 and setserfno
to [ENOTDIR].

36(C) If the implementationSupports a read-only file system:
When thedirectory entry to be removed resides on aread-only file system, then a call to rmdir(path)
returns@@Vyalue 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 renamE()

5.3.3.XLSynopsis

01(A) Tf 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:
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When the macro rename() isinvoked with the correct argument types (or compatible argument ty

00)

pes

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
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B)

B)

A)

08(A)

09(A)

10(A)

11

12

A)

A)

13(A)

14

15

A)

Q

When the first filename component of the old argument is“.”, and the pathname does not begin withra'sla
then rename() resolves the pathname by locating the second filename component (when specified) in
current working directory. (See GA14 in 2.3.6.)

When the old argument pointsto the string “/ ", then rename() resolves the pathname to the'toot directory
the process. (See GA15in 2.3.6.)

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

When the old argument pointsto the string “/ / / ”, then rename() resolves thepathname to the root direct|
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 three or m
slashes, then rename() resolves the pathname by |ocating the firSt il ename component of the pathnamein
root directory of the process. (See GA17 in 2.3.6.)

When thefirst filename component of the old argument is.2..”, the pathname does not begin with a slash,
the current working directory is not the root directory @f the process, then rename() resolves the pathnams
locating the second filename component (when specified) in the parent directory of the current work]
directory. (See GA18in 2.3.6.)

When the old argument points to the string“F1/” and F1 isadirectory, then rename() resolves the pathna
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 pathna
to F1, which isin the current werking directory. (See GA20in 2.3.6.)

When the old argument pointsto the string “ F1/F2", then rename() resolves the pathnameto thefile F2 in
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 the file F2
the directory F1Cwhich isin the current working directory. (See GA22in 2.3.6.)

When the old argument points to the string “F1/../F1/F2", then rename() resolves the pathname to the file
in the directory F1, which isin the current working directory. (See GA23in 2.3.6.)

When'the old argument pointsto the string “ FL//F2”, then rename() resolves the pathnameto thefile F2 in
directory F1, which isin the current working directory. (See GA24in 2.3.6.)

If {_POSIX_NO_TRUNC} is not supported in the corresponding directory:
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132

{_POSIX_NO_TRUNC} is not supported, then rename() ‘resolves the pathname component
truncating it to {NAME_MAX} bytes. (See GA25in 2.3.6.)

by

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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18(A)

19(B)
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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.)

20(B)

21(A)

22(A)

23(A)

24(A)

25(A)

26(A)

27(A)

28(A)

29(C)

30(A)

SEe Reason s 1N eCction 5. of PO X.s5 14f.

When the new argument pointsto thestring“/ / / ”, then rename() resolves the pathname to the root-directpry
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() resal ves 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 pathname does not begin with a slash, find
the current working directory is not theroot directory of the process, then+ename() resolves the pathnamg by
locating the second filename component (when specified) in the parent“directory of the current workjng
directory. (See GA18in 2.3.6.)

When the new argument points to the string “F1/” and F1 is ani empty directory, then rename() resolvesithe
pathnameto F1, which isin the current working directory. (See GA19in 2.3.6.)

When the new argument points to the string “F1//" and ELis an empty directory, then rename() resolvesithe
pathnameto F1, which isin the current working directory. (See GA20in 2.3.6.)

When the new argument points to the string “F1/F2", then rename() resolves the pathname to the file F2
the directory F1, which isin the current working directory. (See GA21in 2.3.6.)

n

When the new argument points to the string “F1/./F2", then rename() resolves the pathname to the file F2
the directory F1, which isin the current working directory. (See GA22in 2.3.6.)

n

When the new argument pointstethe string “ F1/../F1/F2", then rename() resolves the pathname to the filefF2
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 rename() resolves the pathname to the file F2
the directory F1, which isin the current working directory. (See GA24in 2.3.6.)

n

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 rename() resolves the pathname component|by
truncating it to {NAME_MAX} bytes. (See GA25in 2.3.6.)

On@'cdl to rename(old, new), the pathname new supports filenames containing any of the followjng

characters:
ABCDEFGHIJKLMNOPQRSTUVWXY?Z
abcdefghijklmnopqgrstuvwxyz

31(A)

32(A)

0123456780, -
(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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34(A)

35(B)
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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}.

36(A)

RO

37(A)

ROp

38(B)

39(A)

DOL(C)

40(C)

ROB

41(D)

42(C)

When the link named by the new argument exists, then a call to rename(old, new) removes new and refialhes
old to new.

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 mamed 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/e-an empty directory. (Bee
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 thefile
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 opén and the last link is removed, then a cal| 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 reduires write access for the directory named by old and, |f it
exists, for the directory named by new, for a sugcessful rename(old, new) call:
The details are contained in 5.5.3.2:0f the PCD.1.

If {PCD_WRITE_PERM_TO_RENAMEY} isFALSE:
When write permission is denied for a directory pointed to by the old or new arguments, then a ¢all
to rename(old, new) completes successfully.

When write permission is denied for a directory pointed to by the old or new arguments, then a call to
rename(old, new) either eempletes uccessfully or returnsavalue of (int)-1, setserrno to [EACCES], and dpes
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 bgng
used by the systém or another process:
When-either old or new is being used by the system or another process, then a call to rename(gld,
new) successfully renames the directory old to new.

SeeReason 2 in Section 5. of POSIX.3 {4}.

If4PCD_LINK_FILE_SYSTEM} is TRUE:

When the links named by old and new are on different file systems, then a call to rename(old, ngw)
anpln‘rm successfL |II\J/

R04

43(A)

134

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
5.5.3.2)

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 new denies search permission, then acall to rename(old, new) returips a
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 renamé(old, 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 new arguments, then a ¢all
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 ¢all
to rename(old, new) either completes successfully or/teturns a value of (int)-1, sets errnd to
[EACCES], and does not change the named files.

DOR(C) If the implementation supports the error condition [EBUSY] for rename(old, new) when the directory oldl or
new cannot be renamed because it is being used by another process:
The details are contained in 5.5.3.4 of the PCD.1.

48(D) If theimplementation considers a call to rename(old, new) when the directory named by old or new is bgng
used by the system or another process to be arverror:
When the directory named by old or hew is being used by the system or another process, then a ¢all
to rename(old, new) returns a<value of (int)-1, sets errno to [EBUSY], and does not change tthe
named files.

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

49(A) When the link named by«new is a directory containing entries other than dot and dot-dot, then a cal| to
rename(old, new) returns avalue of (int)-1, setserrno to [EEXIST] or [ENOTEMPTY], and does not chahge
the named files.

50(A) When new and_old, iame existing directories and the new pathname contains a path prefix that refersto ¢ld,
then a call torename(old, new) returns a value of (int)-1, sets errno to [EINVAL], and does not change|the
named files,

51(A) When the new argument pointsto adirectory and the old argument pointsto afile that is not adirectory, then
acallhto 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}S{PCTS NAME _MAX}7C.UNTESTED)

If the behavior associated with {_POSIX_NO_TRUNC} is supported for thefile:
When the length of a pathname component of the new argument equals { PCTS NAME "MAK},
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 pathngme
{PATHMAX}, then a cal to rename(old, new) returns a value-of(int)-1, sets errno| to
[ENAMETOOLONG], and does not change the existing files.

Otherwise:
When the length of the old argument is{ PCTS_PATH_MAX} ;. then acall to rename() is successful.

57(A) If {PATH_MAX}£E{PCTS PATH_MAX}:
When the length of the new argument exceeds the maximum number of bytes in a pathngme
{PATH_MAX}, then a cal to rename(old, new)) returns a value of (int)-1, sets errno| to
[ENAMETOOLONG], and does not change the ald file.

Otherwise:
When the length of the new argument is{ PCTS_PATH_MAX}, then acall to rename() is successful.

58{A) When a component of one of the path prefixes®old or new does not exist, then a call to rename(old, new)
returns avalue of (int)-1, sets errno to [ENOENT], 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 a value 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 acall to rename(old, new) returnsava ue
of (int)- 1, setserrno to [ENOENT], and does not change the existing files.

{LINK_MAX}£{PCTS LINK MAX}?C:UNTESTED)

If {PCD_CREAT_LINK_COUNT} is TRUE:
When thefile named by old is a directory and { LINK_MAX} links already exist to the directory in
which-new isto be created, then a call to rename(old, new) returns a value of (int)-1 and sets erfno
toJEMLINK].

62({ LINK_MAX}E{PCTS _LINK_MAX}?C:UNTESTED)

If{PCD_CREAT_LINK_COUNT} isFALSE:
When the file named by old is adirectory and { LINK_MAX} links already exist to the director)
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].

6

=

n

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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65(A)

66(A)

67(C)

68(C)

69(C)

5.6 File Characteristics

5.4.1 File Characteristics: Header and Data Structure

01(A)

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

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

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
o ren old, new) returns a value of (INt)-1, Sets errno o , does not change the named
files, and does not mark for update the st_atime, st ctime, and st_mtime fields of the~parnent
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(old, ngw)
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, thén-a’call to rename(old, ngw)
is either successful or returns a value of (int)-1, sets errno to [EXDEV], and does not change the
named files.

The following elements are defined in struct stat with the 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

st_ctime time t

02(A)

When the header <sys/ st at . h> isincluded, then the struct stat is defined.

GA51 For stat() and fstat():

The st_mode member of the stat structure contains the file mode associated with the file referenced.

GA52 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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GAS53 For stat() and fstat():
The st_nlink member of the stat structure contains the number of links associated with the file
referenced.

GA54  For stat() and fstat():
The st_uid member of the stat structure contains the user |D associated with the owner of the file
referenced.

GA55 For stat() and fstat():
Thest gid member of the stat stricture containsthe group | D associated with the group owner of the

file referenced.

DOL(C) If the usage of the field st_size in the structure returned by stat() and fstat() for nonregularofiles is
documented:
The details are contained in 5.6.1 of the PCD.1.

GA56 For stat() and fstat():
The st_size member of the stat structure contains the file size associated with the file referenced

GAS57 For stat() and fstat():
The st_atime member of the stat structure contains the time of |ast\actess associated with the file
referenced.

GA58 For stat() and fstat():
Thest_mtime member of the stat structure containsthe time of last data modification associated with
the file referenced.

GA59 For stat() and fstat():
The st_ctime member of the stat structure contains the time of last file status change associated W
thefile referenced.

th

5.4.1.1 <sys/ st at . h> File Types

03(A) When the argument m (the st_mode member of struct stat) refers to a directory file, then the mgcro
S ISDIR(m) evaluates to nonzero. When the argument m refers to another file type, then the mgcro
S ISDIR(m) evaluates to zero.

04(C) If the implementation supports character special files:
When the argument.m (the st_mode member of struct stat) refersto a character special file, thenjthe
macro S |SCHR(m) evaluates to nonzero. When the argument m refers to another file type, thenjthe
macro S_| SCHR(m) evaluates to zero.

05(C) If theimplementation supports block special files:
When-the argument m (the st_mode member of struct stat) refers to a block specid file, then fthe
macro S _|SBLK(m) evaluates to nonzero. When the argument m refers to another file type, thenjthe
macro S | SBLK(m) evaluates to zero.

06(A) When/the argument m (the st_mode member of struct star) refers to a regular file, then the mgcro
SI'SREG(m) evaluates to nonzero. When the argument m refers to another file type, then the macro
S ISREG(m) evaluates to zero.

07(A) When the argument m (the si_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 the file made is specified hy the symbol asshownin Table 5 3 the stated permission isprovided for the
file group class.

11{A) Whenthefile modeis specified by the symbol as shown in Table 5.4, the stated permission is provided forthe
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 Per missien

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) Thesymbols'S IRWXU, S IRWXG, and S_IRWXO are masksfor read, write, and search (for adirectory) 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 thefile is executed by one of the exec type functions, thenjthe
effective user 1D of the processis set to that of the owner of thefile.

1440A)= \When the S 1SGID mask is set onafile and thefile is executed hy oneof theexec type functionsthenithe
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.

5.4.1.3 <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 Coordingted
Universal Time).

See Reason 1 in Section 5. of POSIX.3 {4}.
5.4.2 Get File Status

5.4.2.1 stat() (5.6.2)

5.4.2.1.1 Synopsis (5.6.2.1)

01(A) If theimplementation provides C Standard {2} support:
When the header <sys/ st at . h> isincluded, themthe function prototype
int stat(const char *, struct stab *) isdeclared. (See GA36in 2.7.3)

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 headér'<sys/ st at . h> isincluded:
When the macro stat() is invokedywith 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 regult
typeint. (See GA37in 2.7.3)

03(C) If stat() isdefined as amacro in the header <sys/ st at . h>:
It evaluates its arguments only once, fully protected by parentheses when necessary, and protectg
result value with extra parentheses when necessary. (See GAOlin 1.3.4.)

ts

5.64.2.1.2 Description (5!6.2.2)
04(A) When thefirst-filename component of the path argument is“.”, and the pathname does not begin with a slash,
then stat()reSol ves the pathname by locating the second filename component (when specified) in the curent
workingdirectory. (See GA14in 2.3.6.)

05(A)  When the path argument pointsto the string “/ ”, then stat() resolves the pathname to the root directory of the
process. (See GA15in 2.3.6.)

060A)=_ \W\henthe Ilf_\:z'rh argument pni ntstothe stri ng “J//" then Qf:!f() resolvesthe Ir_\:xfhn:lmr: totheroot 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
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09(A)

10(A)

11(A)
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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

12(A)

13(A)

14(A)

15(C)

16(A)

17(A)

18(A)

19(A)

20(A)

21(A)

22(A)

231A)

directory 1, whnich Is1n the current working directory. (oee GAZLIn 2.5.6.)

When the path argument points to the string “F1/./F2", then stat() resolves the pathname to the file =2 inthe
directory F1, which isin the current working directory. (See GA22in 2.3.6.)

When the path argument points to the string “F1/../FI,F2", then stat() resolves the pathnametg the file F2
the directory F1, which isin the current working directory. (See GA23in 2.3.6.)

n

When the path argument points to the string “F1//F2", then stat() resolves the pathname'to the file F2 infthe
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_MAXY 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 2.3.6.)

On acall to stat(path, buf), the pathname path supports filenaméscontaining any of the following charactérs:
ABCDEFGHIJKLMNOPQRSTUVWXYZ
abcdefghijklmnopqgrstuvwxyz
0123456789._-

(See GA02in 2.2.2.32))

On acall to stat(path, buf), the pathname pathiretains the unique identity of its upper- and lowercase | ettgrs.
(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, bufy'stores, inthe st_ino and st_dev members of the struct stat pointed to by buf,

a unique reference to the file~when st_ino and st_dev are taken together—and returns a value of zero. (See
GA52in5.6.1)

A successful call tostat(path, buf) stores, in the st_nlink member of the struct stat pointed to by buf, [the
number of links@ssociated with the file referenced and returns a value of zero. (See GA53in 5.6.1.)

A successfulcall to stat(path, buf) stores, in the st_uid member of the struct stat pointed to by buf, the user{ID
associ atediwith 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 grpup
| Dzassociated with the group owner of the file referenced and returns a value of zero. (See GA55 in 5.6.1})

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 vvalue of zero (Qm GAS6INn561 )

24(A)

25(A)

26(A)

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) When stat(path, bur) is granted search access to the path prefix of path, then the standard file access control

RO

mechanism does not cause stat() to indicate that file access is denied.

1 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.)

28(A) A cdl to stat() does not need read, write, or execute permissions to the named file.

D01(C) If additional or alternate file access control mechanisms cause the stat() function to fail in ways not specified

by POSIX.1{3}:
€ detalls when [tTonal or alternaie 111€ access control mechanisms calse the stat() Tunction to
fail are contained in 5.6.2.2 of the PCD.1.

29(A) A call to stat(path, buf) updates any time-related fields marked for update for the file referenced by path

5.4

RO

RO

5.4

before writing into the struct star and does not update time-related fields not marked for update: (See GA12
in2.3.5))

.2.1.3 Returns (5.6.2.3)

D When a call to stat() completes successfully, then a value of (int)0 is returned. (See Assertions 1826
5.6.2.1.2))

n

¢ When acall to stat() completes unsuccessfully, then avalue of (int)-1 isreturned and sets errno to indicatefthe
error. (See Assertions 30, 31 and 33-37in 5.6.2.1.4.)

.2.1.4 Errors (5.6.2.4)

30(A) When search permission is denied for a component of the)path prefix of path, then a call to stat(path, bud)

31

32

33(A) If {PATH_MAXJ £ {PCTS PATH_MAX}:

returns avalue of (int)-1 and sets errno to [EACCES](
{NAME_MAX} £{PCTS_NAME_MAX} ?C:UNTESTED)

If the behavior associated with {_POSIX_NOSTRUNC} is supported for the file:
When the length of a pathname component of path islonger than the maximum number of bytegin
afilename {NAME_MAX}, then acall to stat(path, buf) returns avalue of (int)-1 and sets errng to
[ENAMETOOLONG].

{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 cal| to
stat(path,/buf) succeeds.

When-the length of the path argument exceeds the maximum number of bytes in a pathngme
{PXTH_MAX}, then a call to stat(path, bud) returns a value of (int)-1 and sets errno| to
[ENAMETOOLONG].

Otheérwise:
When the length of the path argument is{PCTS_PATH_MAX}, then acall to stat() is successful.

34

35(A) 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].

36(A) 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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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].

5.6.2.2 fstat() (5.6.2)

5.6.2.2.1 Synopsis (5.6.2.1)

01(A)

If the implementation provides C Standard {2} support:
When the header <sys/ st at h> isincluded then the function protatype

02

)

03(C)

5.4

04

05

06

07

.2.2.2 Description (5.6.2.2)

A)

A)

A)

A)

08(A)

09(A)

10(A)

11

A)

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 déclared with
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 typegin
the case that C Standard {2} support is provided), then it expands to ar expression with the reult
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 protectg
result value with extra parentheses when necessary. (See GAO1in 1.3.4.)

ts

A successful call to fstat(fildes, buf) stores, in the st_mode.member of the struct stat pointed to by buf, thefile
mode associated with fildes and returns a value of zer@(See GA51in 5.6.1.)

A successful call to fstat(fildes, buf) stores, in thest”ino and st_dev members of the struct stat pointed tg by
buf, a unique reference to the file—when st -ino and st_dev are taken together—and returns a value of zgro.
(See GA52in5.6.1)

A successful call to fstat(fildes, buf).stores, in the st_nlink member of the struct stat pointed to by buf, the
number of links associated with thefile referenced and returns avalue of zero. (See GA53in 5.6.1.)

A successful call to fstat(fildes, buf) stores, in the st_uid member of the struct stat pointed to by buf, the yser
ID associated with the ownexof the file referenced and returns avalue 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, the group
ID associated with/the.group owner of the file referenced and returns a value of zero. (See GA55 in 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 buf, the
time of ast access associated with the file referenced and returns a value of zero. (See GA57in5.6.1.)

A-successful call to fstat(fildes, buf) stores, in the st_mtime member of the struct stat pointed to by buf, the

time of last data modification associated with the file referenced and returns a value of zero. (See GA58 in
56.1)

12(A)

RO1

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.)
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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. 223 Returns (5.6.2.3)

ROp When a call to fstat() completes successfully, then a value of (int)0 is returned. (See Assertions.4-13 in

5.6.2.2.2)

ROB When acall to fstat() completes unsuccessfully, then avalue of (int)- 1 is returned and sets érrno to indidate
the error. (See Assertion 14in5.6.2.2.4.)

5.4.2.2.4 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 of (inf)-1
and sets errno to [EBADF].

5.4.3 access()
5.4.3.1 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>isincluded, then the function access() is either declared with result
typeint 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() 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 regult
typeint. (See GA37in2.7.3.)

03(C) If access() is defined,as a macro in the header <uni st d. h>:
It evaluatesits arguments only once, fully protected by parentheses when necessary, and protectg
result-val ue with extra parentheses when necessary. (See GAOlin 1.3.4.)

ts

5.4.3.2 Description
04(A) When thefirst filename component of the path argument is“.”, and the pathname does not begin with a slash,
then access() 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 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) 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 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.)

09(A) 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.)

10(A) When the argument path pointsto the string “ F1//" and F1 isadirectory, then access() resolves the pathname
to F1 whichisin the current warking directory (See GA20in2 36 )

11¢A) When the path argument pointsto the string “ F1/F2”, then access() resolves the pathname to the file F2.injthe
directory F1, which isin the current working directory. (See GA21in 2.3.6.)

12{A) When the path argument points to the string “F1/./F2", then access() resolves the pathname to thé 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 “FL1/../F1/F2", then access() 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 “FL1/F2", then access() resolvesthepathnameto the file F4 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 directery:

When the path component is a string of more than { NAME YMAX} bytes in a directory for which
{_POSIX_NO_TRUNC} is not supported, then acceSs() resolves the pathname component|by
truncating it to {NAMEMAX} bytes. (See GA25 in2.36.)
16(A) On a call to access(path, amode), the pathname path supports filenames containing any of the followjng
characters:
ABCDEFGHIJKLMNOPQRSTUVWXYZ
abcdefghijklmnopqgrstuvwxyz
0123456789._-

(See GA02in 2.2.2.32))

17(A) On acal to access(path, amode), the pathname path retains the unique identity of its upper- and lowergase
letters. (See GA03in 2.2.2.32.)

18{A) When the header <uni st d._h> isincluded, the symbolic constants R_OK, W_OK, X_OK, and F_OK Jare
defined.

19(A) When thefile referenced by path exists, then a call to access(path, amode) passes tests for amode F_OK and
returns a value of. zero.

20(A) When therealuser ID of the calling process matches the owner of the file referenced by path and permisgion
(see Table5.5) isgranted for the owner, then acall to access(path, amode) succeeds for amode (see Table 5.5)
and returns a value of zero.

Table 5.5—Access via File Owner Class
Permission amode
Read ROK
Write W_OK
Execute X_OK
21(A) Whenthereal 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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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

Permission amode
Read R _OK
Write W_OK

22(A)

DOL(C)

DOR(C)

23(C)

24(C)

Execute X_OK

When the real user ID of the calling process does not match the owner of the file referenced by, path, w
neither the real group ID nor any of the supplementary group IDs of the calling process‘match the gr
owner of thefile, and when permission (see Table 5.7) isgranted for others, then acall to‘ecess(path, amg
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 assiginto a process the appropriate privileges to override
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 privileges to override
file access control mechanism and it is documented whether the implementation supports a successful ret|
from access(path, X_OK) for a pracess with appropriate privileges when none of the execute bits for path
Set:

The details are contained in 5.6.3.2 of the PCD 1.

DUP
de)

the

the
Lrn
are

If the implementation provides a method for associating with a process the appropriate privilege to overtide

the file access control(mechanism:
When the'process has the appropriate privileges to override the file access control mechanism
the filg'exists, then a call to access(path, amode) will succeed when amodeis set to F_OK, R_(
or W-OK.
Aesting Reguirements:
Test for amode set to F_ OK, R_OK, and W_OK.

and
DK,

If.thefmplementation provides a method for associating with a process the appropriate privilege to overide

thefile access control mechanism:
When the process has the appropriate privileges to override the file access control mechanism, t

nen

o oall +o al

bits

25(A)

146
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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 all return successfully, then a cal
access(path, amode) returns a value of zero.

| to
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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 requested permissions specified by amode are denied, then a call to access(path,cammode)
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 t0 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 islonger than themaximum number of bytegin
a filename {NAME_MAX}, then a call to access(path, amode) returns a value of (int)-1 and s$ets
errno to [EACCES)].

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<eguals {PCTS NAME_MAX}, then a cal| 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 pathngme
{PATH_MAX]}, then a call to access(path, amode) returns a value of (int)-1 and sets errng to
[ENAMETOOLONG].

Otherwise:
When thelength of the path-argument is{ PCTS_PATH_MAX}, then acall to access() is successful.

31(A) When the path argument points to an empty string, then a call to access(path, amode) returns a valug 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) returnsavaue
of (int)-1 anti setserrnoto [ENOENT].

33(A) When the path atgument points to name of file that does not exist, then a call to access(path, amode) returns
avalue of (inf)-I*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) returns a
value.of(int)-1 and setserrno to [ENOTDIR].

35(C) Iftheimplementation supports a read-only file system:

When write access is requested for a file on a read-only file system, then a call to access(path,
amode) returnsavalue, of (int)-1, setserrno to [EROFS], and does not mark for update the st_atitne
st_ctime, and st_mtime fields of thefile. (See GA131n 2.3.5.)

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 Synopsis

01(A)

02(C)

03(C)

5.4.4.2 Description

04(A)

05(PCTS APP_MODE && PCTS ROOT_WRITABLE?A:UNTESTED)

06(PCTS APP_MODE && PCTS ROOT_WRITABLE?A:UNTESTED)

07(A)

08(A)

[T the implementation provides C Standard { Zf 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 declared with
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:
When the macro chmod() is invoked with the correct argument types (0r cempatible argument types
in the case that C Standard {2} support is provided), then it expands to.an expression with the regult
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 parentheses when necessary, and protects
result value with extra parentheses when necessary. (See GAO1in 1.3.4.)

ts

When thefirst filename component of the path argument is“.”, and the pathname does not begin with a slash,
then chmod() 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 points to thestring “/ ", then chmod() resolves the pathname to the root directory of
the process. (See GA15in 2.3.69)

When the path argument pointsto the string“/ / / . then chmod() resolves the pathname to the root directpry
of the process. (See GA16in 2.3.6.)

When the path &gument points to a string beginning with a single slash or beginning with three or more
slashes, then Chimod() resolves the pathname by locating the first filename component of the pathname injthe
root directory of the process. (See GA17in 2.3.6.)

When thefirst filename component of the path argument is“..”, the pathname does not begin with aslash, and
thecurrent working directory is not the root directory of the process, then chmod() resolves the pathnamg by
focating the second filename component (when specified) in the parent directory of the current workjing
directory. (See GA18in 2.3.6.)

09(A)

10(A)

11(A)

148

When the path argument pointsto 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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00)

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:

VWhen the path component IS a siring of more than { NAME_MAX] bytes In a directory 1or 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 acall to chmod(path, mode), the pathname path supports filenames containing any of the followjng
characters:
ABCDEFGHIJKLMNOPQRSTUVWXY?Z
abcdefghijklmnopqgrstuvwxyz
0123456789._-

(See GA02in 2.2.2.32.)

17(A) On acal to chmod(path, mode), the pathname path retains the unique identity of its upper- and lowerdase
letters. (See GA03in 2.2.2.32.)

18{A) Wohen search access is granted to each component of the path.préfix of path, then the standard file acdess
control mechanism does not cause chmod() to indicate that fite accessis denied.

19(A) When the effective user ID matches the user ID of the file; then a call to chmod(path, mode) sets the file
permission bits of the file named by path according to the bit pattern contained in the argument mode gnd
returns a value of zero.

DOL(C) If the implementation provides a mechanism to-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 theimplementation provides the mechanism for creating a process with the appropriate privilege to change
the file mode:

When the process has the appropriate privileges to change the file mode, then a call to chmod(path,
mode) sets the file.permission bits of the file named by path according to the bit pattern containegi 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_ISU|D,
S _ISGID, and-the file permission bits of the file named by path according to the bit pattern contained infthe
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 to chahge
the file mode:

mode) setsS ISUID S ISGID and thef|Ie permlsson blts of theflle named by path accordlng 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:

Copyright © 2000 IEEE All Rights Reserved
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23(PCTS_CHMOD_SET_IDS?A:UNTESTED)

When the calling process does not have the appropriate privileges to change the file mode, and when
group owner of the regular file specified by path does not match the effective group ID or one of

00)

the
the

supplementary group IDs, then a call to chmod(path, mode) clears the S ISGID bit upon successful

the

24

5.4

completion.
DO3(A) The effect on file descriptors for files open at the time of the chmod() function are contained in 5.6.4.2 of
PCD.1.
A) A SUCCESSTUN call to chmod(path, mode) marks 1or update the sL_cumetield of theTile.
4.3 Returns
il When a call to chmod() completes successfully, then a value of (int)0 is returned. (See Assertions 19-22

RO

RO

5.4

25

26

27

5.6.4.2.)

n

D When acall to chmod(path, mode) completes unsuccessfully, then avalue of (int)-1 isreturned, setserrng to

indicate the error, and no change is made to the file mode. (See Assertions 25, 26; and 28-34in 5.6.4.4.)

4.4 Errors

A) When search permission is denied for a component of the path prefix of path, then a call to chmod(path,

mode) returns avalue of (int)-1, setserrno to [EACCES], and does not change the file mode.
{NAME_MAX}£{PCTS_NAME_MAX} ?C:UNTESTED)

If the behavior associated with [ _POSIX_NO_TRUNC} isssupported for thefile:
When the length of a pathname component of, path is longer than the maximum number of byte:
a filename {NAME_MAX}, then a call ta"¢chmod(path, mode) returns a value of (int)-1 and s
errno to [ENAMETOOL ONG].

{NAME_MAX}>{PCTS NAME_MAX}?C:UNTESTED)

If the behavior associated with {_POSIX:-NO_TRUNC} is supported for thefile:
When the length of a pathpame component of path equals { PCTS NAME_MAX}, then a cal
chmod(path, mode) succeeds.

28(A)  If {PATH_MAX} > {PCTS.PATH_MAX}:

When the lengthof the path argument exceeds the maximum number of bytes in a pathng
{PATH_MAX};-then a cal to chmod(path, mode) returns a value of (int)-1 and sets errng
[ENAMETOOLONG].

Otherwise:
When-the length of the path argument is{ PCTS_PATH_MAX}, then acall to chmod() is success]

29(A) When acomponent of the path prefix of path is anot adirectory, then a call to chmod(path, mode) returr

valueof (int)-1 and setserrno to [ENOTDIR].

30(A) , When the file named by path does not exist, then a call to chmod(path, mode) returns a value of (int)-1

sets errno to [ENOENT].

BN
bats

to

and

31

32(A)

A)  When acomponent of the path prefix of path does not exist, then a call to chmod(path, mode) returns avalue

of (int)-1 and setserrno to [ENOENT].

1 and sets errno to [ENOENT].

33(A) When the effective user ID does not match the owner of the file and the calling process does not have
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:
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 Synopsis

01(A)

02(C)

03(C)

5.4.5.2 Description

04(A)

05(PCTS_APP_OWNER & & PCTS _ROOT_WRITABLE?A:UNTESTED)

06(PCTS_APP_OWNER & & PCTS\ROOT_WRITABLE?A:UNTESTED)

07(A)

08(A)

If the implementation provides C Standard {2} support:
When the header <uni st d. h> isincluded, then the function prototype
int chown(const char *, uid_t, gid_t) isdeclared. (See GA36in 2.7.3.)

Otherwise:
When the header <uni st d. h> isincluded. then the function chown() is eitherdeclared with regult
type int or not declared in the header. (See GA36in 2.7.3.)

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:(ef compatible argument types
in the case that C Standard {2} support is provided), then it expandSto an expression with the regult
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 protects
result value with extra parentheses when necessary.(See GAOlin 1.3.4.)

ts

When thefirst filename component of the path argtiment is“.”, and the pathname does not begin with a slgsh,
then chown() 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 points to.thestring “/ ”, then chown() resolves the pathname to the root directory of
the process. (See GA15in 2.3.6.)

When the path argument pointsto the string “/ / / ", then chown() resolves the pathname to the root directpry
of the process. (See'GA161in 2.3.6.)

When the pathirargument points to a string beginning with a single slash or beginning with three or more
slashes, then~chown() resolves the pathname by locating the first filename component of the pathname injthe
root direCtory of the process. (See GA17in 2.3.6.)

When'thefirst filename component of the path argument is*“..”, the pathname does not begin with aslash, and
thecurrent working directory is not the root directory of the process, then chown() resolves the pathnamg by
[ocating the second filename component (when specified) in the parent directory of the current workjng
directory. (See GA18in 2.3.6.)

09(A)

10(A)

11(A)

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) 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 GA22in 2.3.6.)
13(A) When the path argument pointsto the string “F1/../F1/F2", then chown() 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 “FL1//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.)
15(C) If {_POSIX_NO_TRUNC} is not supported in the corresponding directory:
VVhen the path component 1s a string of more than { NAME_WMAX]} bytesin a directory Tor 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.)
16(A) On a call to chown(path, owner, group), the pathname path supports filenames containing- any of [the
following characters:
ABCDEFGHIJKLMNOPQRSTUVWXYZ
abcdefghijklmnopqgrstuvwxyz
0123456789._-
(See GA02in 2.2.2.32))
17(A) On acall 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.)
18{A) Wohen search access is granted to each component of the path.préfix of path, then the standard file acdess
control mechanism does not cause chown() to indicate that file aecess is denied.
DOL(C) If the implementation provides a mechanism to assign o @process the appropriate privileges to change file
owner:
The details are confined in 2.2.2.4 or 5.6.52.0f the PCD.1.
19(C) If theimplementation provides amethod for associating with a process the appropriate privilege to changejthe
owner of afile:
When the process has the apprapriate privileges to change the owner of a file, then a call to
chown(path, owner, group)-sets'the user 1D and group ID of the named file to the numeric valpes
confined in owner and group respectively, and avalue of zero is returned.
20{C) If the behavior associated with { “POSIX_CHOWN_RESTRICTED} is supported for the file:
When the effectiveluser ID is equal to the user ID of the file, when the process does not havethe
appropriate privilegesto change the owner of afile, when the argument owner isequal to the user{ 1D
of the file, and' when the argument group is equal either to the effective group ID of the calljng
process.or.to one of its supplementary group 1Ds, then a call to chown(path, owner, group) setsfthe
groupD-of the file named by path to the numeric value contained in group, and avalue of zerp is
returned.
21(C) If the behavior associated with {_POSIX_CHOWN RESTRICTED} is not supported for thefile:
When the effective user ID matches the user 1D of the current file, then acall to chown(path, owner,
group) sets the user ID and group ID of the file named by path to the numeric values containegl in
owner and group respectively, and a value of zero is returned.
D 7((‘) If the imlr_\lpmnnf:xfinn prn\/idm amechanism to assi gnto aprocess the :\pprnpri:ﬂn pri\/ilngnc to Phnngn ile
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)

23(A)

When the path argument refers to a regular file, and when the call is made by a process without

IEEE Std 2003.1-1992 (Reaff 2000)

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.
A successful call to chown() marks for update the st_crime time-related field of thefile.

5.6.5.3 Returns

RO

ROp

5.8.5.4 Errors

24(A)

25({ NAME_MAX} £{PCTS NAME_MAX} ?C:UNTESTED)

26({ NAME_MAX}>{PCTS NAME_MAX} ?C:UNTESTED)

When a call to chown() completes successfully, then avalue of (int)0 is returned. (See Assertions 1921

5.6.5.2.)

When acall to chown() completes unsuccessfully, then avalue of (int)-1is returned and sets errno.to indig
the error, and no change is made to the owner and group of the file. (See Assertions 24, 25;7 and 27-31
5.6.5.4.)

n

ate
n

When search permission is denied for a component of the path prefix of path;,"then a call to chown(path,

owner, group) returns avalue of (int)-1, sets errno to [EACCES], and dees-not change the owner and gr
of thefile.

If the behavior associated with {_POSIX_NO_TRUNC} is supperted for the file:
When the length of a pathname component of path.islonger than the maximum number of byte:
afilename {NAME_MAX}, then acall to chown(path, owner, group) returns a value of (int)-1
sets errno to [ENAMETOOL ONG].

If the behavior associated with {_POSIX_NOSTRUNC} is supported for the file:

bup

5in
and

When the length of a pathnameeomponent of path equals {PCTS NAME_MAX}, then a cal| to
chown(path, owner, group) succeeds.
27(A) If {PATH_MAX} £ {PCTS PATH.-MAX}:
When the length of the"path argument exceeds the maximum number of bytes in a pathngme
{PATH_MAX3}, then acall to chown(path, owner, group) returns avalue of (int)-1 and setserrng to
[ENAMETOOQLONG].
Otherwise:
When thelength of the path argument is{ PCTS PATH_MAX}, then acall to chown() is successful.
28{A) When a compenent of the path prefix of path is not a directory, then a call to chown(path, owner, group)
returns aValde of (int)-1 and sets errno to [ENOTDIR].
29(A) Whenthefile named by path does not exist, then acall to chown(path, owner, group) returnsavalue of (inf)-1
and-setserrno to [ENOENT].
301A) When a component of the path prefix of path does not exist, then a call to chown(path, owner, group) returns
avaueof (inf)-1 and-setserrnoto [FI\IOFI\IT]
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

Copyright © 2000 IEEE All Rights Reserved
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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 the implementation supports a read-only file system:
When the named file resides on a read-only file system, then a call to chown(path, owner, gr<:|.1p)
returns a value of (int)-1, sets errno to [EROFS], does not change the owner and group ofthe flle,
and does not mark for update the st_atime, st_ctime, and st_mtime fields of the file. (See GA13 in
2.35)

DOB(C) If the implementation supports the detection of [EINVAL] for chown():
The details under which [EINVAL] occurs for chown() are contained in 5.6.5:40f the PCD.1. (ee
DGAO2in2.4.)

36(PCTS_INVALID_OWNER?C:UNTESTED)

If the implementation provides the mechanism for creating a process withtheappropriate privilege to change
the owner and group ID of afile and the implementation supports thedetection of [EINVAL] for chown():
When the calling process has the appropriate privil eges to chiange the owner and group I D, and when
either the owner or group ID supplied isinvalid, then acall to chown(path, owner, group) returns a
value of (int)-1, sets errno to [EINVAL], and does not ‘change the owner and group of the file.

37(D) If theimplementation provides the mechanism for creating.aprocess with the appropriate privilege to 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, and when
either the owner or group ID supplied is invalid, then a call to chown(path, owner, group) is
successful (unless a different error-eondition is detected). (See GA26 in 2.4.)

See Reason 2 in Section 5. of POSIX.3 {4}.
5.4.6 utime()
5.4.6.1 Synopsis

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

When theheader <ut i me. h> isincluded, then the function prototype
i ntCyti me(const char *, const struct utimbuf *) isdeclared. (See GA36in
27.3.)

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 GA36in 2.7.3.)

02(C) If utime() is defined as a macro when the header <ut i ne. h> isincluded:
When the macro utime() 1s 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 GA15in2 36)

06(PCTS_APP_TIMES && PCTS ROOT_WRITABLE?A:UNTESTED)

When the path argument pointsto the string “/ / / 7, then utime() resolves the pathname to the root directpry
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
slashes, then utime() resolves the pathname by locating the first filename component of<the pathname injthe
root directory of the process. (See GA17 in 2.3.6.)

08{A) When thefirst filename component of the path argument is*“..”, the pathname doésnot begin with aslash, and
the current working directory is not the root directory of the process, then @time() resolves the pathnamg by
locating the second filename component (when specified) in the parent directory of the current workjng
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 pathname
to F1, which isin the current working directory. (See GA19.in23.6.)

10(A) When the argument path points to the string “F1//" and FLisadirectory, then utime() resolves the pathname
to F1, which isin the current working directory. (See GA20in 2.3.6.)

11¢A)  When the path argument pointsto the string “ F1/F27; then utime() resolves the pathname to thefile F2 injthe
directory F1, which isin the current working directory. (See GA21in 2.3.6.)

12{A)  When the path argument pointsto the string“F1/./F2", then utime() resolvesthe pathnameto thefile F2 injthe
directory F1, which isin the current working directory. (See GA22in 2.3.6.)

13(A) When the path argument points to:the'string “FL1/../FL/F2”, then utime() resolves the pathname to the file|F2
in the directory F1, which isin the current working directory. (See GA23in 2.3.6.)

144A)  When the path argument points to the string “F1/F2" then utime() resolves the pathname to the file F2 injthe
directory F1, which isin the current working directory. (See GA24in 2.3.6.)

15(C) If {_ POSIX_NO_FRUNC} 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 component by
truncating it to {NAME_MAX} bytes. (See GA25in 2.3.6.)

16(A) On a.calt to utime(path, times), the pathname path supports filenames containing any of the followjng
characters:
ABCDEFGHIJKLMNOPQRSTUVWXY?Z

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.

Copyright © 2000 IEEE All Rights Reserved 155


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

ISO/IEC 14515-1:2000(E) IEEE Std 2003.1-1992 (Reaff 2000)

19(A)

20(A)
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When the times argument is NULL and the effective user ID matches the owner of the file, then a call to
utime(path, times) setsthe last accessed time and last modified time to the current time and returns a value of
zero.

When the times argument 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.

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 maodtime fields, respectively _of the structure utimbuf and returns a value of zero

22(C)

23(C)

24(A)

DOL(C)

25(A)

5.8.6.3 Returns

RO

ROp

5.8.64 Errors

Testing Requirements:
When the utimbuf structure contains additional members beyond those specified in POSIX.1 {[3},
and when the effect of these members is not activated, then these additional structure memberddo
not affect the behavior of the call to utime().

If the implementation provides the mechanism for creating a process with the appropriateprivilege to change
thefiletimes:
When the process has the appropriate privilegesto change the file times, @nd when the effective yser
ID does not match the owner of the file, then a call to utime(path, timesy sets the last accessed time
and last modified time to the actime and modtime fields, respectively, of the structure utinouf
addressed by the non-NULL argument times and returns a valué-of zero

Testing Requirements:
When the utimbuf structure contains additional members beyond those specified in POSIX.1
{3}, and when the effect of these members is 1ot ‘activated, then these additional structure
members do not affect the behavior of the call 10 utime().

If the implementation provides the mechanism for creatitig.a process with the appropriate privilege to change
thefiletimes:
When the process has the appropriate priviteges to change the file times, then a call to utime(path,
NULL) sets the last accessed time and-last modified time to the current time and returns the vglue
zero.

When the header <ut i ne. h> is included, then the elements asctime and modtime are defined in stijuct
utimbuf as type time _t.

If the utimbuf structure includes'members other than those specified by POSIX.1 {3}, and thisis documented:
The details are contained in 5.6.6.2 of the PCD.1.

A call to utime() marks for)update the st_ctime time-related field of thefile.

When a cali~{o-utime() completes successfully, then a value of (int)0 is returned. (See Assertions 1923
5.6.6.2.)

n

When'acall to utime() completes unsuccessfully, then avalue of (int)- 1 isreturned, setserrno to indicatefthe
efror, and the file times are not affected. (See Assertions 2628 and 30-36in 5.6.6.4.)

26(A)

27(A)

When search permission is denied 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.

When the times argument is NUL L, 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, setserrno to
[EACCES], and does not affect the file times.

28({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 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) siicceeds

SOJA) If {PATH_MAX} £ {PCTS PATH_MAX}:
When the length of the path argument exceeds the maximum number of bytes in a,pathngme
{PATH_MAX3}, then a call to utime(path, times) returns a value of (int)-1 and jséts”errnd to
[ENAMETOOLONG].

Otherwise:
When the length of the path argument is{ PCTS_PATH_MAX}, then a call to"utime() is successful.

31{A) Whenthefile named by path does not exist, then acall to utime(path, times) returnsavalue of (int)-1 and $ets
errno to [ENOENT].

32(A) When a component of the path prefix of path does not exist, then a call. te"utime(path, times) returns avalue
of (int)-1 and setserrno to [ENOENT].

33{A) When the path argument points to an empty string, then a call toutime(path, times) returns avalue of (inf)-1
and sets errno to [ENOENT].

34{A) When acomponent of the path prefix of path isnot adirectory, then acall to utime(path, times) returnsavalue
of (int)-1 and setserrno to [ENOTDIR].

35(A) When the timesargument is not NULL, when the éffective user ID of the calling process has write access to
the file but does not match the owner of the filesand when the calling process does not have the appropriate
privileges to change the file times, then a call*to utime(path, times) returns a value of (int)-1, sets errng to
[EPERM], and does not affect the file times.

36(C) If theimplementation supports a read=only file system:
When the named file resides on a read-only file system, then a call to utime(path, times) returns a
value of (int)-1, setserrno to [EROFS], and does not mark for update the st_atime, st_ctime, and
st_mtime fields of.the file. (See GA13in 2.3.5.)

5.7 Configurable Pathname Variables
5.1.1 Get Configurable Pathname Variables
5.1.1.1 pathcanf() (5.7.1)

5.1.1.1.1 Synopsis (5.7.1.1)

01(A)) If the implementation 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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00)

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
result type long. (See GA371in 2.7.3.)

If pathconf() is defined as a macro in the header <uni st d. h>:

the

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) Whenthefirst filename component of the path argument is“.”, and the pathname does not begin withraslash,
then pathconf() resolves the pathname by locating the second filename component (when specified) in[the
current working directory. (See GA14 in 2.3.6.)

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

05(B) When the path argument points to the string “/ ” then pathconf() resolves the pathnamedo the root directpry
of the process. (See GA15in 2.3.6.)

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

06(B) When the path argument points to the string “// /", then pathconf() sesolves the pathname to the rpot
directory of the process. (See GA16in 2.3.6.)

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

07(B) When the path argument points to a string beginning with asingle slash or beginning with three or more
slashes, then pathconf() resolves the pathname by locating:the first filename component of the pathnamg in
the root directory of the process. (See GA17 in 2.3.6.)

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

08(B) When thefirst filename component of the path afgument is*“..”, the pathname does not begin with aslash, and
the current working directory is not the root\directory of the process, then pathconf() resolves the pathngme
by locating the second filename companent (when specified) in the parent directory of the current workjng
directory. (See GA18in 2.3.6.)

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

09(B) When the path argument points to the string “F1/” and F1 is a directory, then pathconf() resolves [the
pathnameto F1, which isifthe current working directory. (See GA19in 2.3.6.)

See Reason 3 in Section/s. of POSIX.3 {4}.

10(B) When the argument” path points to the string “F1//" and F1 is a directory, then pathconf() resolves [the
pathname to E%,'which isin the current working directory. (See GA20in 2.3.6.)

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

11(B) When'the path argument points to the string “F1/F2”, then pathconf() resolves the pathname to the file F2 in
thedirectory F1, which isin the current working directory. (See GA21in 2.3.6.)

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

12(B)  When the path argument pointsto the string "FL//F2", then pathconf() resolves the pathnameto thefileF2 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}.

13(B) When the path argument points to the string “FL/../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 s 1N eCtion 5. of PO X.s5 145.

16(A) On acall to pathconf(path, name) the pathname path supports filenames containing any of the fellowjng

characters:
ABCDEFGHIJKLMNOPQRSTUVWXY?Z
abcdefghijklmnopqgrstuvwxyz
0123456789._-

(See GAO2in5.1.1)

17(B) Onacall to pathconf(path, name), the pathnome path retains the unique identity of its upper- and lowergase
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 file acdess
control mechanism does not cause pathconf() to indicate that fil€jaccess is denied.

19(A) When the header <unistd.> is included, then\the symbolic constants _PC _LINK_MAX,
_PC_MAX_CANON, _PC MAX_INPUT, _PC NAME MAX, PC PATH_MAX, _PC PIPE BUF,
_PC_CHOWN_RESTRICTED, PC NO_TRUNC, and PC_VDISABLE are defined and are distinct.

20(A) A cal to pathconf(path, _PC LINK_MAX)\ either returns a value greater than or equa | to
{_POSIX_LINK_MAX} or returns -1.

21(C) If LINK_MAX isdefined when <l i mi t¢s, h> isincluded:
A call to pathconf(path, _PC LINK_MAX) returns avalue greater than or equal to the value defiped
for LINK_MAX in<li mfts. h>,

22(PCTS_GTI_DEVICE?A:UNTESTED)

When path refers to a termina file, then a call to pathconf(path, _PC_MAX_CANON) either returns avdiue
greater than or equal to {-POSIX_MAX_CANON} or returns - 1.

23(PCTS_GTI_DEVICE2C.UNTESTED)

If MAX_CANGN isdefinedwhen<l i m ts. h>isincluded:
When path refers to a terminal file, then a call to pathconf(path, _PC_MAX_CANON) returrfs a
Vialue greater than or equal to the value defined for MAX_CANON in<limits. h>.

24(PCTS_GTI/DEVICE?A:UNTESTED)

When path refers to aterminal file, then a call to pathconf(path, PC_MAX_INPUT) either returns a vdlue
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) M PATHMAX isdelinedwhen <l 1 m { s. h> Isincluded:
When path refers to a directory, then a call to pathconf(path, PC_PATH_MAX) returnsca\vdlue
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, pathconf(path,
_PC_PATH_MAX) is the maximum length of arelative pathname—the terminating null character need not be
included in the length.

32(A) When path refersto aFIFO or directory, then acall to pathconf(path, PC_PIPE_BUF) either returnsavdue
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 pathcanf(path, _PC_PIPE_BUF) returrs a
value greater than or equal to the value defined for PIPE_BUE in<linmi 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 pathconf(path, _PC_PIPE_BUF) applies to any
FIFO that exists or can be created within the directory.

36(C) If _POSIX_CHOWN_RESTRICTED isdefined wherisuni st d. h> isincluded:
A cdl to pathconf(path, PC_CHOWN_RESTRICTED) returns a vaue = {_POSIX
CHOWN_RESTRICTED}.

37(A) When path refers to a directory, then thevalue returned by pathconf(path, PC_CHOWN_RESTRICTHD)
appliesto any files, other than directories;-that exist or can be created within the directory.

38(C) If_POSIX_NO_TRUNC is definedwhen <uni st d. h> isincluded:
When path refers to a directory, then a call to pathconf(path, _PC_NO_TRUNC) returns a value =
{_POSIX_NO_TRUNC}.

39(A) When path refersto a directory, then the value returned by pathconf(path, _PC_NO_TRUNC) appliestofthe
filenames within the directory.

40(PCTS_GTI_DEVICE2€;UNTESTED)

If POSIX MDISABLE isdefined when <uni st d. h> isincluded:
When path refersto aterminal file, then acall to pathconf(path, _PC_VDISABLE) returns the sgme
value as that defined for _POSIX_VDISABLE in<uni std. h>.

41(PCTS_GTI_DEVICE?A:UNTESTED)
When path refers to a terminal, then the value returned by pathconf(path, PC VDISABLE) can be useq to

disable the effects associated with the recei pf of a Qpp{"i al 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)

RO 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.)

ROp When a call to pathconf() completes unsuccessfully, then a value of (long)- 1 is returned and sets errng to
indicate the error. (See Assertions 42-51 and 53-57in5.7.1.1.4.)

5.9.1.1.4 Errors (5.7.1.4)

DO5(C) If the implementation supports the detection of [EINVAL] for pathconf():
The details under which [EINVAL] occursfor pathconf() are containedin 5.7.1.4 of the PCD.1. (ee
DGAO2in2.4.)

42(A)  When the value of name isinvalid, then a call to pathconf(path, name) returns a value of (long)-1 and $ets
errno to [EINVAL].

DOB(C) If the implementation supports the detection of [EACCES] for pathconf():
The details under which [EACCES] occurs for_gathconf() are contained in 5.7.1.4 of the PCD).1.
(See DGAO2in2.4.)

43(A) When search permission is denied for a componerit of the path prefix of path, then a call to pathconf(path,
name) either returns a value of ((long)-1) and.séts errno to [EACCES] or returns the value associated with
name for file named path.

44(A) When path does not refer to aterminal file, then a call to pathconf(path, PC_MAX_CANON) either returns
avalue of ((long)-1) and sets errno to.fEINVAL] or returns avalid value for { MAX_CANON}.

45(A) When path does not refer to aterminal file, then acall to pathconf(path, PC_MAX_INPUT) either returs 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 returnjs a
value of ((long)-1) and.sets errnoto [EINVAL] or returnsavalid value for {NAME_MAX}.

47(A) When path doeshetTefer to adirectory, then acall to pathconf(path, PC_PATH_MAX) either returnsavdue
of ((fong)-1) @nd 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) either retyrns
avaueof ((long)-1) and sets errnoto [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 returnsavdue
of ((long)-1) and setserrno to [EINVAL] or returnsavalid value for {_POSIX_NO_TRUNC}.

valueof ((Iong) 1) and sets errnoto[EINVAL] or returnsavalld valuefor{ 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:

Copyright © 2000 IEEE All Rights Reserved 161


https://standardsiso.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

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.

When the length of the path argument exceeds the maximum number of bytes in a pathngme
{PATH_MAX}, then a call to pathconf(path, name) either returns a value of ((long)-1)and $ets
errno to [ENAMETOOLONG] or returns a value appropriate for name.

53(A) 1T {PATH_MAX} E{PCTS PATH_MAX]: t

Otherwise:
When the length of the path argument is {PCTS PATH_MAX}, then a,call to pathconf() is
successful.

DOB(C) If the implementation supports the detection of [ENOENT] for pathconf():
The details under which [ENOENT] occurs for closedir() are containéd in 5.7.1.4 of the PCI).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 value 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) either retyrns
avalue of ((long)-1) and sets errno to [ENOENT!] or returis a'val ue appropriate for name.

56(A) When the path argument points to an empty string. then acall to pathconf(path, name) either returns avaue
of ((long)-1) and setserrno to [ENOENT] or returns'avalue appropriate for name.

DOO(C) If the implementation supports the detection of JENOTDIR] for pathconf():
The detail s under which thiserror oceurs are contained in 5.7.1.4 of the PCD. 1. (See DGA02in 2{4.)

57(A) When a component of the path prefix ofspath is not a directory, then a call to pathconf(path, name) either
returns avalue of ((long)-1) and sets-errno to [ENOTDIR] or returns a value appropriate for name.

5.1.1.2 fpathconf() (5.7.1)
5.1.1.2.1 Synopsis (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
| 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)-_NIf fpathconf() is defined as a macro when the header <uni st d. h> isincluded:

\When the macro fpnfhrnnf() isinvoked with the correct argument types. (nr nnmp:\fihln argulent

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 returnsava ue
greater than or equal to {_POSIX_MAX_CANON} or returns - 1.

07(PCTS_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) returr]s a
value greater than or equal to the value defined for MAX_CANON in<li m't s. h>.

08(PCTS_GTI_DEVICE?A:UNTESTED)

When fildesrefersto aterminal file, then acall to fpathconf(fildes, _PC_MAX_INPUT) either returns avdue
greater than or equal to {_POSIX_MAX_INPUT} or returns- 1.

09(PCTS_GTI_DEVICE?C:UNTESTED)

If {MAX_INPUT} isdefinedwhen<l i mi ts. h> isincluded:
When fildes refers to a terminal file, then a call\tg fpathconf(fildes, _PC_MAX_INPUT) returrs a
value greater than or equal to the value defineddfor MAX_INPUT in<l i mi ts. h>.

10(A) When fildes refers to a directory, then a call to fpathconfi(fildes, _PC_NAME_MAX) either returns a vglue
greater than or equal to {_POSIX_NAME_MAX} or returns - 1.

11{C) If NAME_MAX isdefined when <l i mi t s> isincluded:
When fildes refers to a directory;then a call to fpathconf(fildes, _PC_NAME_MAX) returns avgue
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 directory:

13(A) When fildes refers to a ditectory, then a call to fpathconf(fildess, PC_PATH_MAX) either returns a vaue
greater than or equal to'{-POSIX_PATH_MAX} or returns - 1.

14(C) If PATH_MAX js'defined when <l i mi t s. h> isincluded:
When'fildes refers to a directory, then a call to fpathconf(fildes, _PC_PATH_MAX) returns a vglue
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 fpathconf(fildes,
_PC BATH_MAX) is the maximum length of arelative pathname—the terminating null character need not be
inchaded in the length.

16(A)-_“When fildes refers to a pipe, a FIFO, or a directory, then a call to fpathconf(fildes, _PC_PIPE_BUF) eitrer
returns avalue grn:m:\r thanor =l 1alto {_DﬂQI)(_DI DIZ_P.I II:} 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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18(A) When fildesrefersto apipe 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.

19(A) Whenfildesrefersto adirectory, then the value returned by fpatheonf(fildes, PC_PIPE_BUF) appliesto any
FIFOs that exist or can be created within the directory.

20(C) If _POSIX_CHOWN_RESTRICTED isdefined when <uni st d. h> isincluded:
A_cal to tpathconf(iildes, _PC _CHOWN _RESTRICTED) reurns a vaue equa | to
{ _POSIX_CHOWN_RESTRICTED}.

21(A) When fildesrefersto adirectory, then the value returned by fpathconf(fildes, PC_CHOWN_RESTRICTHD)
appliesto al files other than directories that exist or can be created within the directory.

22(C) 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_TRWNC) returns a vdue
equal to {_POSIX_NO_TRUNC}.

23(A) When fildes refers to a directory, then the value returned by fpathconfi(fildes;XPC_NO_TRUNC) applies to
the filenames within the directory.

24(PCTS_GTI_DEVICE?C:UNTESTED)

If {_ POSIX_VDISABLE} isdefined when <uni st d. h> isincluded:
When fildesrefersto aterminal file, then acall to fpathiconf(fildes, PC_VDISABLE) returnsthe sgme
value asthat defined for POSIX _VDISABLE in<uhi std. h>.

25(PCTS_GTI_DEVICE?A:UNTESTED)

When fildesrefersto aterminal, then the value returiied by fpathconf(fildes, PC_VDISABLE) can be usedl to
disable the effects associated with the receipt of @ special control character from the terminal.

DJL(C) If theimplementation supports the associationof the variable names{ MAX_CANON}, {MAX_INPUT}} or
{_POSIX_VDISABLE} in a call to fpathconf() with a file type other than a termina file, and thig is
documented:

The details are contained:in.5.7.1.2 of the PCD.1.

DOR(C) If the implementation supports the association of the variable names { NAME_MAX}, {PATH_MAX}| or
{_POSIX_NO_TRUNC} «dnva call to fpathconf() with a file type other than a directory, and thig is
documented:

The details arecontained in 5.7.1.2 of the PCD.1.

th

DO3(C) If theimplementation supports the association of the variable name { PIPE_BUF} in acall to fpathconf() w
other than a pipe; a FIFO, or adirectory, and this is documented:
Thedetails are contained in 5.7.1.2 of the PCD.1.

5.1.1.2.3 Returns (5.7.1.3)

RO When a call to fpathconf() completes successfully, then the current variable value for the file or directory is
returned wit, hour changing errno. (See Assertions4-25in5.7.1.2.2.)

R02 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.)

5.7.1.2.4 Errors (5.7.1.4)

26(A) When the value of name isinvalid, then a call to fpathconf(fildes, name) returns a value of (long)-1 and sets
errno to [EINVAL].

164 Copyright © 2000 IEEE All Rights Reserved


https://standardsiso.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

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
Teturns a value of ((long)-1) and sets errno 1o [ETNVAL] or returns avalid value tor { MAX_CANON].

29(A) When fildes does not refer to aterminal file, then a call tofpathconf(fildes, PC_MAX_INPUT) eitherreturns
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 acall to fpathconf(fildes, _PC_NAME_MAX)-either returns 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 returns 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, a FIFO, or adirectory, then acall to fpatheonf(fildes, _PC_PIPE_BUF)
either returns avalue of ((long)- 1) and setserrno to [EINVAL] or returns avalid value for { PIPE_BUF}

33{A) When fildes does not refer to a directory, then a call to fpathconf(fildes, - PC_NO_TRUNC) either returns a
value of ((long)-1) and sets errnoto [EINVAL] or returns avalidyvaue for { _POSIX_NO_TRUNC}.

34{A) When fildes does not refer to aterminal file, then acal to fpathcoenf(fildes, _PC_VDISABLE) either returpsa
value of ((long)-1) and sets errnoto [EINVAL] or returnsavalid value for {_POSIX_VDISABLE}.

6.[{Input and Output Primitives

6.1 Pipes

6.1.1 pipe()
6.1.1.1 Synopsis

01¢A)  If theimplementation‘provides 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) , 1¥pipe() isdefined 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-Standare{-2}-suppert-ts-previded)thenH-expands-te-an-expression-with-the resul t

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)

05(A)
06(A)
07(A)

A successful call to pipe(fildes) creates a pipe, places two file descriptors in the array fildes, and returns a
value of zero.

When acall to pipe() completes successfully, then data can be written to fildes[ 1] .
When acall to pipe() completes successfully, then data can be read from fildeg[ 0].
The two file descriptors placed in the array fildes by a call to pipe(fildes) are the two lowest file descriptors

08(A)

09(A)
10(A)
11(A)

6.1.1.3 Returns

RO
RO

N

6.1.1.4 Errors

12(A)

13(B)

6.2 File Descriptor Manipulation
6.4.1 Duplicate anOpen File Descriptor
6.4.1.1 dup()(6-2.1)

6.4.1.1.1Synopsis (6.2.1.1)

avallable af the time of the pipe() call.

When a call to pipe() completes successfully, then the O_ NONBLOCK flag is cleared onchbeth file
descriptors.

When acall to pipe completes successfully, then the FD_CLOEXEC flag is clear on both filedescriptors
A call to read() on fildes[ 0] accesses the data written to fildeg[ 1] on afirst-in-first-out,basis.
A call to pipe() marks for update the st_atime, st_ctime, and st_mtime time-rel ated fields of the pipe.

When acall to pipe() completes successfully, then avalue of (int)0 isreturned. (See Assertion 4in 6.1.1.2.)

When acall to pipe() completes unsuccessfully, then avalue of (int)=1 is returned and sets errno to indigate
the error. (See Assertions 12 and 13in 6.1.1.4.)

If {OPEN_MAX} £ {PCTS OPEN_MAX}:
When { OPEN_MAX} -1 or morefiles are opened, then acall to pipe(fildes) returnsavalue of (ih
1 and setserrnoto [EMFILE].

—

)-
Otherwise:

{PCTS_OPEN_MAX} files carrbe opened.

When the number of open filesin-the system would exceed a system-imposed limit, then a call to pipe(fildes)
returns avalue of (int)-1 and setSerrno to [ENFILE].

See Reason 1 in Section 5..6f POSIX.3 {4}.

01(A—H-the implementationprovides C-Standard - 21-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 cdl 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 the original
file descriptor.

¥ It shares the same locks as the original file descriptor.

¥ It hasthe FD_CLOEXEC flag clear.

6.4.1.1.3 Returns (6.2.1.3)

RO When a call to dup() completes successfully, then the lowest numbered available file descriptor is returrjed.
(See Assertion4in 6.2.1.1.2.)

ROp When a call to dup() completes unsuccessfully, then avalue of (int)-"1 is returned and sets errno to indigate
the error (See Assertions5and 6in 6.2.1.1.4.)

6.4.1.1.4 Errors (6.2.1.4)

05(A) Whenfildesisnot avalid open file descriptor, thenacall to dup(fildes) returnsavalue of (int)-1 and setserfno
to [EBADF].

06(A) If {OPEN_MAX} £ {PCTS OPEN_MAX}:
When {OPEN_MAX} files areopen, then a call to dup(fildes) returns a value of (int)-1 and gets
errno to [EMFILE].

Otherwise:
{PCTS_OPEN_MAX} files can be opened.

6.4.1.2 dup2() (6.2.1)
6.4.1.2.1 Synopsis (6.2.1.2)

01(A) If the implementation 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:
When the header <uni st d. h> isincluded, then the function dup2() is either declared with result
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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6.2.1.2.2 Description (6.2.1.2)

04(A)

05(A)

When fildesisavalid file descriptor and is equal to fildes2, then a call to dup2(fildes, fildes?) returns fild
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.
¥s It shares the same locks as fildes.

00)

es2

6.4.1.2.3 Returns (6.2.1.3)

RO
ROp

6.4.1.2.4 Errors (6.2.1.4)

06(A)

07(A)

08(A)

09(B)

6.3 File Descriptor Deassignment
6.3.1 close()

6.3.1.1 Synopsis

74 Ithasthe FD_CLOEXEC TIag Clear.

When acall to dup2() completes successfully, then fildes2 is returned. (See Assertion 4 in 6.271.2.2.)

When a call to dup2(fildes, fildes?) completes unsuccessfully, then avalue of (int)-1isrétorned, setserrn
indicate the error, and the file referenced by fildes2 is not closed. (See Assertion 6 in'6:2.1.2.4.)

D to

When fildesis not avalid open file descriptor, then acall to dup2(fildes, fildes?) returns avalue of (int)-1, sets

errno to [EBADF], and does not close argument fildes2.

When fildes2 is negative, then a call to dup2(fildes, fildes2) rétlrns a value of (int)-1 and sets errng
[EBADF].

If acall to sysconf(_SC_OPEN_MAX) does not return -1;

to

When fildes2 is greater than or equal to { OPENMAX}, then acall to dup2(fildes, fildes2) returpsa

value of (int)-1 and sets errno to [EBADEJ(

Otherwise:
When fildes2 takes the value { PCTS_OPEN_MAX}, then a call to dup2() does not give
[EBADF] error.

When dup2() isinterrupted by a signal;-then the call to dup2(fildes, fildes2) returns avalue of (int)-1 and s
errno to [EINTR].

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

bets

01¢A)  If.theimplementation provides C Standard {2} support:
When the header <uni st d. h> isincluded, then the function prototype i nt cl ose(int) i
declared. (See GA361in 2.7.3.)

Otherwise:

When the header <uni st d. h> isincluded, then the function close() is either declared with result
type int or not declared in the header. (See GA36in 2.7.3.)

02(C) If close() is defined as a macro when the header <uni st d. h> isincluded:
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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If close() is defined as a macro in the header <uni st d. h>:

00)

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.)

6.3.1.2 Description

04(A) 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.

05(A) When a close on the TiTe descriptor 1S performed, then all outstanding record 10CKS owned Dy the procesy on
the file associated with the file descriptor are removed.

RO[L When close() is interrupted by a signal that is to be caught, then the call to close() returns a valtie of (int)-1
and setserrno to [EINTR]. (See Assertion 13in 6.3.1.4.)

DJL(C) If the state of fildes when close() isinterrupted by a signal that is caught is documented;

The details are contained in 6.3.1.2 of the PCD.1.

06(B) Whenall filedescriptors associated with a pipe have been closed, then dataremaining in the pipeis discarded.
See Reason 3 in Section 5. of POSIX.3 {4}.

07(A) When all file descriptors associated with a FIFO special file have been-closed, then data remaining in the
FIFO is discarded.

08(B) When all file descriptors associated with an open file description have been closed, then the open file
description is freed.
See Reason 1 in Section 5. of POSIX.3 {4}.

09(B) When all file descriptors associated with afile have been closed and the link count of the fileis zero, thenjthe
space occupied by thefileis freed.
See Reason 1 in Section 5. of POSIX.3 {4}.

10{B) When all file descriptors associated with afile have been closed and the link count of thefileis zero, thenjthe
fileisno longer accessible.
See Reason 3 in Section 5. of POSX.3 {4}.

11¢A) When afileis closed by the last process that had it open, all time-related fields still marked for updatejare
updated.

6.3.1.3 Returns

ROp When acall to-close() completes successfully, then avalue of (int)0 isreturned. (See Assertion 4in 6.3.1{2.)

ROB When acall'to close() completes unsuccessfully, then avalue of (int)-1 isreturned and sets errno to indigate
the error-(See Assertions 12 and 13in 6.3.1.4.)

6.3.1.4 Errors

12 A) \When the fildes arg ment isnot avalid file descri rr_\'rnr, thenacall tocl nm(fi Irim) returns avalueof (i nt)-1 hnd
sets errno to [EBADF].

13(B) When close() isinterrupted by a signal, then the call to close(fildes) returns a value of (int)-1 and sets errno

Copyright © 2000 IEEE All Rights Reserved
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6.4 Input and Output

6.4.1 read()

6.4.1.1 Synopsis

01(A)

If the implementation provides C Standard {2} support:

When the header <uni st d. h> isincluded, then the function prototype
ssize t rn::rl(i nt void * size f) isdeclared (an(?.A’-lRin’)7’2)

IEEE Std 2003.1-1992 (Reaff 2000)

02(C)

03(C)

Otherwise:
When the header <uni st d. h> isincluded, then the function read() is declared with thetesult t
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 type
the case that C Standard {2} support is provided), then it expands to an expression with the re
type ssize t. (See GA37in 2.7.3.)

If read() is defined as amacro in the header <uni st d. h>:

pe

5in
sul t

It evaluates its arguments only once, fully protected by parentheseswhen necessary, and protectg its
result value with extra parentheses when necessary. (See GAOL\N 1.3.4.)
6.4.1.2 Description
04(A) A call to read(fildes, buf, nbytes) reads no more than nbyté bytes from the file associated with the open file
descriptor fildesinto the buffer pointed to by buf and returns the number of bytes read.
05(A) A cdl toread(fildes, buf, 0) returns zero and does nat\move the file offset pointer.
06(A) On aregular file, a call to read(fildes, buf, nbytes) starts at a position in the file given by the file offset
associated with fildes.
07(A) Beforeacall toread() returns, the file offset is incremented by the number of bytes actually read.
DOL(C) If the value of the file offset, afteraread() of afilethat is not capable of seeking, is documented:
The details are containedin 6.4.1.2 of the PCD.1.
08{A) Onafilenot capable of seeking, acall to read() starts at the current position in the file.
09(A) When aread() on aregular file requests more bytes than exist, then the call to read() returns the number of
bytes from the current-position to the end-of-file.
10(A) When aread()-on-apipe or FIFO requests more bytes than are available and at | east one byteisavailable, then
the call to read() returns the number of bytesthat are available.
Testing-Requirements:
Test for both a pipe and a FIFO.
RO \When read() isinterrupted by asignal before any dataisread, then the call to read() returnsavalue of (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,

enthe call to read() either returns the number of bytesread of reiurnsavalue of (ssize 1)-1and 3ets

errno to [EINTR].

14(D) If {PCD_READ_INTERRUPTED} is TRUE and the implementation supports character special'files:
When read() to aterminal devicefileisinterrupted by asignal after successfully reading ‘some dgta,
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 Character special files:
When read() to aterminal devicefileisinterrupted by asignal after suecessfully reading some dgta,
then the call to read() returns avalue of (ssize_t)-1 and sets errnofoy[EINTR].

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

16(D) If {PCD_READ_INTERRUPTED} isnot documented and implementation supports character special fil
When read() to aterminal device fileisinterrupted bya'signal after successfully reading some dgta,
then the call to read() either returns the number of bytesread or returns avalue of (ssize t)-1 and $ets
errno to [EINTR].

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

W

17(B) Whenread() isinterrupted by asignal after successfully reading some data from a pipe or FIFO, then the ¢all
to read() returns the number of bytes read.

Testing Requirements:
Test for both a pipe and a FIFO.

See Reason 3 in Section 5. of POSX.3 {4}.
18{A) When thefile offset for aregular fileis at or beyond the end-of-file, then acall to read() returns zero.

DOB(A) When acall to read() has returned an end-of-file, the result of a subsequent read() request on device spegia
filesis contained 6.4.1.2 of the PCD.1.

DO4(A) Theresult of aréad() with avalue of nbyte greater than { SSIZE_MAX} is contained in 6.4.1.2 of the PCD).1.

19(A) When no process has an empty pipe or FIFO open for writing, then acall to read() on the pipe or FIFO returns
zero.

Testing Reguirements:
Test for both a pipe and a FIFO.

ROp When some process has an empty pipe or FIFO open for writing and the O_NONBLOCK flag is set, thgn a
calto rmd() onthe pi peor Fl EQ returns avalue of (i nf)- 1 and setserrnoto [FA (?.AII\I] (Qm 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 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))

RO4 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 file returnsavalue of (int)- 1 and setserrno to [EAGAIN]. (See
Assertion 28 in 6.4.1.4.)

R0O5 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 Assertion19in7115)

21(D) 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 currently
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}.

ROp When the O_NONBLOCK flag is set on the character specia file descriptor and datafs currently available,
then a call to read() for this special file returns the available data up to the number of* bytes requested. (Bee
Assertions20and 21in 7.1.1.5.)

22(D) If the implementation supports block special files with nonblocking I/O:

When the O_NONBLOCK flag is set on the block special file)descriptor and data is currently
available, then acall toread() for this specia file returnsthe available data up to the number of bytes
requested.

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

23(A) When the file pointer precedes the end-of-file and data hasnot been written to that part of the file, then a ¢all
to read() from aregular file returns bytes with value zero:
Testing Reguirements:

Test using Iseek() and fseek().

24(A) A successful call to read() of more than zero‘bytes marks for update the st_atime field of the file.

25(A) A successful call to read() with nbytes set to zero does not mark for update the st_atime field of thefile.

26(A) When nbyte is greater than zerosthen a successful call to read(), which does not read any data from the fjle,
marks for update the st_atime field of the file.

6.4.1.3 Returns

ROl When a call to read() completes successfully, then the number of bytes read is returned. (See Assertion 4 in
6.4.1.2.)

ROB When a call to read() completes unsuccessfully, then a value of (ssize t)-1 is returned and sets errng to
indicate the error. (See Assertions 27-33in 6.4.1.4.)

6.4.1.4 Errors

27(A)) When thefile typeisapipe 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 a call to read() returnsavalue of (ssize t)-1 and sets
errno to [EAGAIN].

Testing Requirements:
Test for both a pipe and a FIFO.

R09 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 sets errno 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 en the T1Te descriptor argument T11des 1S not open 10r reading, then a call to read(iiides, bur, nbytes) retrns
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() returns a
value of (ssize t)-1 and setserrno to [EINTR].

DOB(C) If the implementation documents whether there are conditions other than those specified*by POSIX.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() returgs a
value of (ssize t)-1 and setserrno to [EIQ].

33(C) If the behavior associated with {_POSIX_JOB_CONTROL} isstpported:
When aprocess in abackground process group is attempting to read() from its controlling termimal,
and when the process group of the process is orphaned, then the call to read() returns a valug 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.@. h> isincluded, then the function prototype
ssize_t wite(ihnt), const void *, size t) isdeclared. (See GA36in2.7.3.)

Otherwise:
When the header)<uni st d. h> is included, then the function write() is declared with the result
type ssize t. (See GA36in2.7.3.)

02(C) If write() is definedas 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 regult
type ssize t. (See GA371in 2.7.3.)

03(C) If write() 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 protects
result value with extra parentheses when necessary. (See GAOlin 1.3.4.)

ts

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) Whenthefileisaregular file, and when the current file offset after a successful return from a call towrite()
is greater than the length of the file before the call, then the length of the file after the call is set tothisfile
offset.

09(A) When thefileisnot capable of seeking, then a call to write() starts at the current position.in.the file.

DOR(C) If the value of thefile offset after acall to write() for afile type that is not capable of'seeking is documented:
The details are contained in 6.4.2.2 of the PCD.1.

10{A) Whenthe O_APPEND flag of thefile 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) Whenthefileisaregular file, and when awrite() requests that more bytes be written than there is room for,
then the call to write() writes only as many bytes for whickithere is room.

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

RO When write() is interrupted by a signal before any‘data is written, then the call to write() returns a valug of
(ssize_t)-1 and setserrno to [EINTR]. (See Assettion 39in 6.4.2.4.)

DOB(C) If the conditions under which write(), wheninterrupted by asignal after it has successfully written some data,
returns -1 and sets errno to [EINTR] orreturns the number of bytes read are documented:
The details are contained in-6:4.2.2 of the PCD.1.

12{PCTS_GTI_DEVICE?C:UNTESTED)

If {PCD_WRITE_INTERRUPTED} is TRUE:
When write() to aterminal devicefileisinterrupted by asignal after successfully writing some dgta,
then the call towrite() returns the number of bytes written.

13(PCTS_GTI_DEVICEZE:UNTESTED)

If {PCD_WRIFPE_INTERRUPTED} is FAL SE:
When write() to aterminal devicefileisinterrupted by asignal after successfully writing some dgta,
then the call to write() returns avalue of (ssize t)-1 and setserrno to [EINTR].

14(PCTS_GTI_DEVICE?C:UNTESTED)
If {PCD_WRITE_INTERRUPTEDY} is not documented:

\When \Alrifn() toaterminal devicefileisinterrt |ph:rl h‘,’ a Qign:\l after successful Iy Writi ng-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)

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

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 retirnsthe number of byteswritten or returnsavalue of (ssize t)-1 and

DO

AA)

18(A)

19(A)

20(B)

21

22

RO

A)

B)

23(D)

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 a.call to write()
are contained in 6.4.2.2 of the PCD.1.

When awrite() to aregular file has returned successfully, then a successful read() fromiany byte position that
was modified by the previous write() returns the data written to that position by, that*previous write() uptil
such byte positions are again modified.

When aregular file already contains data at the position referenced by a stccessful call to write(), thenfthe
data at the position referenced are overwritten.

When thefileisapipe or aFIFO, when write()has transferred some data, and when nbyte isless than or equal
to { PIPE_BUF}, then the call to write(fildes, buf, nbyte) does nofeturn 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 andnbyte isless than or equal to { PIPE_BUF}, then the call to write() dpes
not interleave with data from otherprocesses doing writes on the same pipe or FIFO.

Testing Requirements:
Test for both a pipe’and a FIFO.

See Reason 3 in Section/s. of POSIX.3 {4}.

When the file is@pipe or a FIFO, when the O_NONBLOCK flag is set, and when no data can be acceptegl at
the time of thewrite(), then the call to write() does not block the process. (See Assertion 28in 6.4.2.2.)

If the implementation supports character special files with nonblocking 1/0O:
When the fileis a character special file, when the O_NONBLOCK flag is set, and when no data fan
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}.

24(D)

25(A)

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:

00)

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 nbyteisless than 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} isgreater than {PCTS PIPE BUF} tedt with values of nbyte up to and inclu

ng

{PCTS_PIPE_BUF}.

27({ PIPE_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 t
{PIPE_BUF} bytes, and when at |east one byte can be written, then acall to write() transferSwhat it can
returns the number of bytes written.

Testing Requirements:
Test for both a pipe and a FIFO.

28({ PIPE_BUF} £ {PCTS PIPE_BUF}?A:UNTESTED)

When the file is a pipe or a FIFO, when the O_NONBLOCK flaghis“set, when nbyte is greater t

han
and

nan

{PIPE_BUF} bytes, and when no data can be written, then a call to write() returns avalue of (ssize t)-1, sets

errno to [EAGAIN], and transfers no data.

Testing Requirements:
Test for both a pipe and a FIFO.

29({ PIPE_BUF} £ {PCTS PIPE_BUF}?A:UNTESTED)

When the file is a pipe or a FIFO, when the O NONBLOCK flag is set, when nbyte greater than
{PIPE_BUF} bytes, and when all data previgusly written to the pipe or FIFO has been read, then a cal| to
write(fildes, buf, nbyte) transfers at least { PHPE_BUF} bytes.
Testing Requirements:
Test for both a pipe and aFLFO.
30(D) If the implementation supports character special files with nonblocking 1/O:
When the file is acharacter specia file, when the O_NONBLOCK flag is clear, and when the file
cannot accept thedataimmediately, then acall to write() blocks until the data can be accepted.
NOTE — Thecase of aterminal device fileis covered by Assertion 43in7.1.1.8.
See Reason 1 inSection 5. of POSIX.3 {4}.
31(D) If the implementation supports block special files with nonblocking I/O:
When thefileisablock special file, whenthe O_NONBLOCK flagisclear, and when thefile cannot
accept the dataimmediately, then acall to write() blocks until the data can be accepted.
SeeRéason 1 in Section 5. of POSIX.3 {4}.
32(D).” \If the implementation supports character special files with nonblocking 1/0O:
When thefile is a character special file, when the O NONBL OCK 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}.
33(D) 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 returns

the

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

ROB When acall to write() completes successfully, then the number of bytes written is returned. (See'Assertign 4
in6.4.2.2)

Rox When a call to write() completes unsuccessfully, then a value of (ssize t)-1 is returned and sets errnqg to
indicate the error. (See Assertions 35-42in 6.4.2.4.)

6.4.2.4 Errors

35(A) Whenthefileisapipe 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, thena call to write() returns avalug of
(ssize_t)-1 and setserrno to [EAGAIN].

Testing Requirements:
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}.

36(A) When the file descriptor argument fildes is not a valid’file descriptor, then a call to write(fildes, buf, nbyte)
returns avalue of (ssize t)-1 and sets errno to [EBADF].

37(A) When thefile descriptor argument fildes is notiopen 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'POS X.3 {4}.

39(A) When write() is terminated due to receipt of a signal and no data was transferred, then the call to write()
returns avalue of (ssize t)-1 and setserrno to [EINTR].

ROp When write().is.interrupted by a signal after successfully writing some data, then the call to write() either
returns the-number of bytes written or returns a value of (ssize t)-1 and sets errno to [EINTR]. ($ee
Assertions-12-17 in 6.4.2.2.)

DOB(C) If theimplementation documents whether there are conditions other than those specified by POSIX.1 {3}
under which write() sets errno to [EIQ]:

The details are contained in 6.4.2.4 of the PCD.1.

40{\|DPTQ GTl DEVICE:C:1 II\ITFQTFD)

41(B)

Copyright © 2000 IEEE All Rights Reserved

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 block
the SIGTTOU signal, then acall to write() returns avalue of (ssize_t)-1 and setserrno to [EIQ].

ing

When a device has no more space for data, then a call to write() on this device returns avalue of (ssize t)-1

and sets errno to [ENOSPC].
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42(A)
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See Reason 4 in Section 5. of POSIX.3 {4}.

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

00)

When the file is a pipe or a FIFO and the file is not open for reading by any process, then a call to write()

6.9

01

02

03(A) When the header <f cnt 1. h> isincluded, then the symbolic constant FD-CLOEXEC is defined.

04

05

06

07

02

8.2 fentl ()

.3.2.1 Synopsis

.1 Data Definitions for File Control Operations

A) When the header <f cnt 1. h> isincluded, then the symbolic constants O_CREAT, O_EXCLy O” TRUN
O_NOCTTY, O_APPEND, O_NONBLOCK, O_RDONLY, O_RDWR, O_WRONLY, and-O_ACCMO|
are defined.

A) When the header <f cnt 1. h> isincluded, then the symbolic constants F DUPFD,'F’GETFD, F_GETL

F SETFD, F_GETFL, F_SETFL, F_SETLK, and F_SETLKW are defined, and their values are unid
numbers.

A) When the header <f cnt 1. h> is included, then the symbolic constants F_RDLCK, F_UNLCK,
F_WRLCK are defined, and their values are unique numbers.

A) When the header <f cnt 1. h> isincluded, then the set of symbolic constants O RDONLY, O_WRON
and O_RDWR are defined, and their values are unique.

A)  When the header <f cnt 1. h> isincluded, then the set of symbolic constants O_ ACCMODE, O_APPEN
O_CREAT, O_EXCL, O_NONBLOCK, O _NOCTIY, and O_TRUNC are defined, and their values
bitwise discrete.

A) When the header <f cnt 1. h> is included,"then O_ACCMODE is defined as a mask for O_RDON
O_RDWR, and O_WRONLY.

A) If theimplementation(provides C Standard {2} support:
When theheader <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 re;
type int or not declared in the header. (See GA36in 2.7.3.)

C) Ifentl() is defined as a macro when the header <f cnt 1. h> isincluded:
When the macro fentl() isinvoked with the correct argument types (or compatible argument type

NC,
DE

and

LY

(D,
are

LY,

sUl t

5in
sul t

the case that C Standard {2} support is provided), then it expands to an expression with the re

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)

178 Copyright © 2000 IEEE All Rights Reser
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¥ Itisthelowest numbered available file descriptor greater than or equal to argument arg.

¥ It refersto the same open file description (file pointer, access mode, file status flags) as the origi
file descriptor.

¥ It shares the same locks as the original file descriptor.

¥ It hasthe FD_CLOEXEC flag clear.

00)

nal

05(A) A cdl tofentl(fildes, F_GETFD) returns the status of the file descriptor flags.

06(A) When theflagin arg corresponding to FD_CLOEXEC is nonzero, then a call to fentl(fildes, F SETFD, arg)
setsthe close-an-exec flag, and the file assnciated with fildes is claosed after a sliccessful exec

07(A) Whentheflaginargcorresponding to FD_CLOEXEC iszero, then acall to fentl (fildes, F SETFD, arg)\clgars
the close-on-exec flag, and the file associated with fildes stays open across exec type functions.

08(A) A cal tofentl(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.

09(A) A cdl tofentl(fildes, F_SETFL, O) sets the status flagsto 0.

10¢A) A call tofentl(fildes, F. SETFL, O_NONBLOCK) sets the status flagsto O_ NONBLOCK.

11¢A) A call tofentl(fildes, F_SETFL, O_APPEND) sets the status flagsto O_APPEND.

12¢A) A call to fentl(fildes, F SETFL, O_APPEND | O_NONBLOCK) sets the“status flags for O_APPEND and
O_NONBLOCK.

13(A) When thethird argument arg only containsthe file status flags OSAPPEND, O_NONBLOCK; the file acdess
modesO_RDONLY, O_RDWR, O_WRONLY ; and the oflagwalues O_CREAT, O_EXCL, O_NOCTTY, énd
O_TRUNC,; then acall to fentl (fildes, F_SETFL, arg) ignores any bits corresponding to the file access moges
and the oflag values that are set in arg.

DOL(C) If the implementation supports additional file statusflags for the F_SETFL command for fentl(), and thigis
documented:

The details on these additional file status flags are contained in 6.5.2.2 of the PCD. 1.

DO2(C) If advisory record locking is supportedhyor unsupported for files other than regular files, and thig is
documented:

The details are contained:in.6.5.2.2 of the PCD.1.

14¢A) When alock is present that blocks the request and arg is a pointer to the type struct flock, then a call to
fentl(fildes, F_GETLK, arg).returns the first such lock that blocks the lock description pointed to by arg. jAll
elements of the struct flock addressed by arg are set, and the lock type is placed in the struct flock addressed
by arg with the value of1_whence set to SEEK_SET.

Testing Requirements:
Testforall three values of |_whence.

15(A) When na Jock exists in the region specified in the struct flock addressed by arg that would prevent the Ipck
from.being created, then acall to fentl(fildes, F_GETLK, arg) setsthe lock typein the structure pointed tq by
argtef~_UNLCK and does not change the other struct flock elements.

16(A) A When the lock typein the structure pointed to by argisset to F_RDLCK, then acall to fentl(fildes, F_SETLK,
arg) establishes a shared lock for the region specified in the struct flock addressed by arg.

17(A) 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.

18(A) When thelock typein the structure pointed to by argisset 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.

19(A) When a shared or exclusive lock cannot be set, then a call to fentl(fildes, F_SETLK, arg) returns without

Copyright © 2000 IEEE All Rights Reserved
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20(A) When lock typein the structure pointed to by arg is set to F_RDLCK, then a call to fentl(fildes, F_SETLKW,
arg) establishes a shared lock for the region specified in the struct flock addressed by arg.

21(A) 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.

22(A) 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.

23(A) Whenthe shared or exclusivelock isblocked by other locks, then acall to fentl(fildes, F_SETLKW, arg) waits
UntiT the request can be satlSiied.

RO When fentl() isinterrupted while waiting to set alock on aregion, then acall to fentl(fildes, F_SETLKW, drg)
returns avalue of (int)-1 and setserrno to [EINTR]. (See Assertion 40in 6.5.2.4.)

24(A) 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 pid.t

25(A) When a shared lock has been set on a segment .ofa file, then other processes are able to set shared lockg on
that segment or a portion of it.

26(A) A shared lock prevents any other processfrom setting an exclusive lock on any portion of the part of the file
to which the shared lock is applied.

ROp A request for a shared lock will fail*if the file descriptor was not opened with read access. (See Assertion 38
in6.5.2.4.)

27(A) Anexclusive lock prevents'any other process from setting a shared lock or an exclusive lock on any portyon
of the protected area.

ROB A request for anexelusive lock failsif the file descriptor was not opened with write access. (See Assertior] 39
in6.5.2.4.)

DO3(C) If the actiontaken on callsto fentl() for file locking when |_len is negative is documented:

The details are contained in 6.5.2.2 of the PCD.1.

ROx Thel "pid field is only used with F_GETLK to return the process ID of the process holding a blocking Idck.
(See Assertion 14in 6.5.2.2.)

28(A)~_Locks can start and extend beyond the current end-of-file.

29(A) When|_len isset 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.

30(A) Before asuccessful return fromaF_SETLK or F_SETLKW request, the previous lock type for each bytein
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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00)

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.

6.5.2.3 Returns

R0O5

When a call to fentl(fildes, F_DUPFD, arg) completes successfully, then the lowest file descriptor greater

than or equal to argisreturned (See Assertion4in 6522 )

RO

RO

RO

34

35

36

37

A)

A)

A)

A)

38(A)

39(A)

40(A)

41

A)

.2.4 Errors

When a call to fentl(fildes, F_GETFD) completes successfully, then the value of the close_on_exec flacl; is

returned. (See Assertion5in 6.5.2.2.)

When cmd are the command values F SETFD, F GETFL, F SETFL, F GETLK, F _SETLK,
F_SETLKW, and when the call to fentl(fildes, cmd) completes successfully, then a value’other than -]
returned. (See Assertions 6-23in 6.5.2.2.)

When acall to fentl() completes unsuccessfully, then avalue of (int)- 1 is returned-and sets errno to indig
the error. (See Assertions 34-52in 6.5.2.4.)

When the locking structure pointed to by arg contains F_RDL CK, and when some portion of the segmen
afileto be locked is already exclusive-locked by another process{then a call to fentl(fildes, F_SETLK, g
returns avalue of (int)-1 and sets errno to [EACCES] or [EAGAIN].

When the locking structure pointed to by arg contains F, WRL CK, and when some portion of the segmen
afileto be locked is already exclusive-locked by another process, then a call to fentl(fildes, F_SETLK, g
returns avalue of (int)-1 and sets errno to [EACCES}or [EAGAIN].

When the locking structure pointed to by arg contains F_WRLCK, and when some portion of the segmen
the file to be locked is aready shared-lockedhby another process, then a call to fentl(fildes, F_SETLK, 4
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) returr
value of (int)-1 and sets errno to-{EBADF].

When the type of lock isa R RDLCK lock but fildesis not avalid file descriptor open for reading, then a
to fentl(fildes, F_SETLK;-arg) and fentl (fildes, F_SETLKW, arg) returns a value of (int)-1 and sets errnd
[EBADF].

When the type of-lock isaF_WRLCK lock but fildesis not avalid file descriptor open for writing, then a
to fentl(fildes,F_SETLK, arg) and fentl(fildes, F_SETLKW, arg) returns a value of (int)-1 and sets errng
[EBADF].

and
| is

ate

of

of
rg)

When fenitl() is interrupted by a signal, then a call to fentl(fildes, F_SETLKW, arg) returns avalue of (inf)-1

andsetserrno to [EINTR].

When arg is negative, then a call to fentl(fildes, F_DUPFD, arg) returns a value of (int)- 1 and sets errng
[EINVAL].

to

42
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A)

It 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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00)

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 E SFTI K arg) or fentl(fildes F SETI KW _arg) returnsavalue of (inf)-1 and setserrno to
[EINVAL].

46(C) If {PCD_NO_LOCK_FILE TYPE} isTRUE:

When the fildes refers to afile that does not support locking, then a call of fentl(fildes, B” GETLK,
arg), fentl(fildes, F_SETLK, arg), or fentl(fildes, F_SETLKW, arg) returns avalue ef-(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 argis set to F_RDLCK, then a call to fentl(fildes,
F_SETLK, arg) either establishes a shared lock for the region specifiedin the struct flock addressed
by arg or returns avalue of (int)-1 and sets errno to [EINVAL].
Testing Reguirements:

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, thema.subsequent call to fentl(fildes, F_DUPKD,
arg) returns avalue of (int)-1 and setserrno to [EMFILE].

Otherwise:
{PCTS_OPEN_MAX} files can be opened:

49(A)  When no file descriptor greater than or equal totarg is available, then a call of fentl(fildes, F_DUPFD, drg)
returns avalue of (int)-1 and sets errno to [EMFILE].

50(B) When satisfying the lock or unlock reguest that would result in the number of locked regions exceeding a
system-imposed limit, then a call to-fentl(fildes, F_SETLK, arg) or fentl(fildes, F_SETLKW, arg) returrjs a
value of (int)-1 and sets errno to{ENOL CK].

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

DO4(C) If the implementation supports the detection of [EDEADLK] for fentl():

The details under which [EDEADLK] occurs for fentl() are contained in 6.5.2.4 of the PCD. 1. (Hee
DGAO02in2.4.)

51(C) If the implementation supports the detection of [EDEAELK] for fentl():

When a deadlock condition occurs, then a call to fentl(fildes, F_SETLKW, arg) returns a value 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 1n Section 5. of POSX.3 {4;.
6.5.3 Iseek ()

6.5.3.1 Synopsis

01(A)

182
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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.)

02(C)  If Iseek() 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} suppart is provided) then it expandsto an expression with the result
type off_t. (See GA37in 2.7.3.)

03(C) If Iseek() isdefined as amacro in the header <uni st d. h>:

6.3.3.2 Description

04(A)

05(A)

06(A)

07(A)

DOL(A)

RO

08(A)

6.53.3.3 Returns

ROp

ROB

It evaluates its arguments only once, fully protected by parentheseswhen necessary, and protectg its

result value with extraparentheses when necessary. (See GA01in 1.3.4.)

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 measuredhin bytes from the beginning
ofthe fileis returned.

When the file is capable of seeking, then a call to Iseek(fildes, offset,SEEK_CUR) sets the file offset offset
bytes from the current position.The resulting offset location as measured in bytes from the beginning ofthe
fileis returned.

When the file is capable of seeking, then a call to |seek(fildes, offset, SEEK_END) sets the file offset to the
size of the file plus offset bytes. The resulting offset location as measured in bytes from the beginning of fthe
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 6.5.3.2 of
the PCD.1.

When the file is capable of seeking, and when the file offset has been set beyond the end of existing datgin
the file by acall to Iseek() followed by acall to write(), then dataread from gapsin the file—areasin thefile
where no data has been written—appear as though bytes with the value zero had been written. (See Assertjon
18in6.4.1.2)

When thefileis capable of seeking, then acall to Iseek() does not, by itself, extend the size of thefile.

When acall to Iseek() completes successfully, then the resulting offset |ocation as measured in bytes fromthe
begifining of thefileis returned. (See Assertions 4-6 in 6.5.3.2.)

When a call to Iseek() completes unsuccessfully, then avalue of (off t)-1 isreturned, sets errno to indicatefthe
error, and the file pointer remains unchanged. (See Assertions 9- 13in 6.5.3.4.)

6.5.3.4 Errors

09(A)

10(A)

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) When thefileis 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 of the file
pointer.

12(A) When the fildes argument is associated with a pipe, then a call to Iseek(fildes, offset, whence) returns a value
of (off_t)-1, sets errno to [ESPIPE], and does not alter the value of the file pointer.

13(A) When the fildes argument is associated with a FIFO then a call to Iseek(fildes, offset, whence) returns avalue
of (off_t)-1, sets errno to [ESPIPE], and does not alter the value of the file pointer.

7.|Device- and Class-Specific Functions

Teq

DO

7.1

7.1

Th

7.1

RO

DO

.1 General Terminal Interface

ting Requirements:

interface. This includes devices that control asynchronous communications ports and may include devi
that control network connections or synchronous ports. An implementation neéd not provide any device
supports the general terminal interface, in which case the tests for these assertions will not be executed.

in effect for the terminal device file that the test is using to verify the assertion. Unless otherwise stated in

flags contained in the termios structure.

1(A) The device types supported by the general:terminal interface and whether network connections

.1 Interface Characteristics

.1.1 Opening a Terminal Device 'Eile
bre are no assertions specific te-this subclause.
.1.2 Process Groups

il When all the-processes in the foreground process group have terminated, the system does not change
existing baekground process group to be the foreground process group, but allows the terminal to have
foregraund process group. (See Assertion 5in 7.2.3.3.)

P(C) If.itisdocumented whether the terminal has aforeground process group when thereis no longer any prog
Whose process group | D matches the process group ID of the foreground process group, but thereis a prog
whose process ID matches:

The assertions in this section are required to be tested on any device that supports’the general term]:al

asynchronous ports or both are supported by the general terminal interface are contained in 7.1 of the PCD).

es
hat

Many of the assertionsin this chapter reference particular flags associatéd'with part of the termios structdre.
These references do not explicitly state that these flags need to be set’in the termios control structure that is

the

assertion, this shall be the meaning associated with any statement in the assertion regarding the setting of

and

no

eSS
eSS

The details-arecontainedin 7112 of the PCD-1

7.1.1.3 The Controlling Terminal

01(PCTS_GTI_DEVICE?A:UNTESTED)

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.become fthe
controlling terminal of the calling process.

DOB(A) When a session leader without a controlling terminal opens a terminal device filesthat is not aready
associated with a session—without using the O_NOCTTY option—the details on whether the termijnal
becomes the controlling terminal of the session leader are contained in 7.1.1.3 of the PCD.1.

05(PCTS_GTI_DEVICE?A:UNTESTED)

When a controlling terminal becomes associated with a session, then its fereground process group is set tofthe
process group of the session leader.

ROp The controlling terminal isinherited by child processes during afork()-function. (See Assertion 20in 3.1.1}2.)
06{PCTS_GTI_DEVICE?A:UNTESTED)
When a process creates a new session with the setsid() function, then it relinquishes its controlling terminal.

DO(C) If it is documented whether, upon the close of theast file descriptor in the system associated with [the
controlling terminal, all processes that have that\terminal as their controlling terminal cease to havg a
controlling terminal:

The details are contained in 7.1.1.3:0f the PCD.1.

07(PCTS_GTI_DEVICE?A:UNTESTED)

When a process closes al file descriptors associated with its controlling terminal, and when at least one other
process has an open file descriptor that references the same controlling terminal, then the first process dpes
not relinquish its controlling.terminal .

DOB(C) If it is documented whethera session leader can reacquire a controlling terminal after it has relinquisheq 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(PCTS_GTI_DEVICE?A:UNTESTED)

When acontrolling process terminates, then the controlling terminal is disassociated from the current sessijon,
allowing'it to be acquired by a new session leader.

09(PCTS_GTI_DEVICE?C:UNTESTED)

If, after a controlling process terminates, access to the terminal by processes in the session of the termingted
process. isdenied:
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:
When a member of abackground process group that is not orphaned and is not blocking or-ignorjng
the SIGTTIN signa reads from its controlling terminal, then a SIGTTIN signal is septto epch
process in its process group.

11{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 ignoring the SIGTTOU signa attempts to
read from its controlling terminal, then a call to read() returns a value of (ssize t)-1, sets errng to
[EIO], and does not send the SIGTTIN signal to any process in its process group.

12{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 the SIGTTIN signal attempts to
read from its controlling terminal, then the call to read() returns avalue of (ssize_t)-1, setserrng to
[EIO], and does not send the SIGTTIN signal to any processin 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 controlljng
terminal, then the call to read() returns avalue of (ssize t)-1, setserrno to [EIO], and does not send
the SIGTTIN signal to any proeess in its process group.

14(PCTS_GTI_DEVICE?C:UNTESTED)

If the behavior associated with { -POSIX_JOB CONTROL} is supported:
When TOSTOP is set, and when amember of a background process group that is not orphaned and
is not blocking(or)ignoring the SIGTTOU signal writesto its controlling terminal, then aSIGTTPU
signal is sent\to each process in its process group.

15(PCTS_GTI_DEVICE2CUNTESTED)

If the behavigr-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({PCTSXGTI_DEVICE?C:UNTESTED)

Lf the behavior associated with { PQSIX__JOB _CONTRQL } is sl |ppnrfnrl'

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:

00)

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
SIGTTOU signal to any processin its process group.

7.1.1.5 Input Processing and Reading Data

the

DO

19

20{PCTS_GTI_DEVICE?A:UNTESTED)

B(C) If the system imposesalimit, {MAX_INPUT}, on the number of bytesthat may be stored in aterminal)in
queue:
The behavior of the system when that limit is exceeded is documented in 7.1.1.5 of the’PCD.1.

PCTS_GTI_DEVICE?A:UNTESTED)

When O_NONBLOCK is clear, then a call to read() is blocked until data is availableor a signal has b
received.

When O_NONBLOCK is set, and when there is enough data avail able to satisfy the entire request, then a

to read() compl etes successfully, without blocking, reading all the requested data and returning the numbef

bytes read.

Testing Requirements:
Test for both canonical and noncanonical mode input processing.

put

Een

cal |
of

21({PCTS_GTI_DEVICE?A:UNTESTED)
When O_NONBLOCK is set, and when there is not’enough data available to satisfy the entire request, then
acall to read() completes successfully, without blocking, reading as much data as possible, and returnsithe
number of bytes it was able to read.
Testing Requirements:
Test for both canonical and-noncanonical mode input processing.
22(PCTS_GTI_DEVICE?A:UNTESTED)
When O_NONBLOCK isset and thereis no data available, then acall to read() completes without blockijng,
returns avalue of (ssize 4)-1; and sets errno to [EAGAIN].
Testing Requirements:
Test for-both canonical and noncanonical mode input processing.
7.1.1.6 Canonical-Mede Input Processing
23(PCTS_GTI. DEVICE?A:UNTESTED)
When ICANON is set and O_NONBLOCK is not set, then a call to read() from a terminal does not retlrn
until an entire line has been typed or asignal has been received. A lineis delimited by NL, EOF, or EOL
Tt:v:ring Dﬂql lirements:
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:
When {MAX_CANON} is greater than {PCTS_ MAX_CANON}, then the minimum numbey of
bytes the canonical queue can contain is {PCTS_MAX_CANON}; otherwise, it can confain
{MAX_CANON} bytes.

DO9(C) If the system imposes a limit, { MAX_CANON]}, on the number of bytesin aline for aparticular terminal
device:
The behavior of the system when the terminal is processing input in canonical mode and the limift is
exceeded is documented in 7.1.1.6 of the PCD.1.

Rox Erase and kill processing occurs when either of the two special characters, ERASE and KILL, is receiied.
(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 términal are entered into the input queue and are hot
assembled into lines.

28(PCTS_GTI_DEVICE?A:UNTESTED)

When ICANON is clear, then erase and kill processing do not occur. ERASE and KILL are entered intothe
input queue.

DIP(C) If the response to read() when MIN isgreater than { MAX_INPUT} is documented:
The details are contained'in 7.1.1.7 of the PCD.1.
7.1.1.7.1 CASE A: MIN >0, TIME> 0

29(PCTS_GTI_DEVICE?A:UNTESTED)

When ICANON(s clear, MIN is greater than 0, and TIME is greater than O, then TIME acts as an interhjyte
timer of 0.1 sigranularity, activated after the first byteis received.

30{PCTS_GTI_DEMICE?A:UNTESTED)

WhenJCANON isclear, MIN is greater than 0, and TIME is greater than 0, then the interbyte timer is reset
aftereach byteis received.

31{PETS_GTI_DEVICE?A:UNTESTED)

When TCANON Ts clear, MIN is greater than O, TIME is greater than 0, and when MIN Dbytes 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. XTI 7ZCASEB.MIN>T0, TTME=0

35(PCTS_GTI_DEVICE?A:UNTESTED)

When ICANON isclear, MIN isgreater than O, and TIME isegual to 0, then acall to read() blocks until M
bytes are received or until asignal is received.

N

7.1.1.73CASEC: MIN=0, TIME>O0

36(PCTS_GTI_DEVICE?A:UNTESTED)

When ICANON isclear, MIN isequal to 0, and TIME is greater than O, then-acall to read() is satisfied when
any dataisreceived before TIME ~ 0,1 s pass.

37(PCTS_GTI_DEVICE?A:UNTESTED)

When ICANON isclear, MIN isequal to O, TIME is greater than0, the timer expires after TIME ™~ 0,1 s, and
the read queue is empty, then zero bytes are returned from.the'call to read().

38{PCTS_GTI_DEVICE?A:UNTESTED)
When ICANON isclear, MIN isegual to 0, TIME isgreater than 0, and dataisin the buffer at the time of the
call to read(), then the timer is started asif data-hiad been received immediately after the call to read().
7.1.1.74CASED: MIN=0,TIME=0

39(PCTS_GTI_DEVICE?A:UNTESTED)

When ICANON isclear, MIN.is'equal to 0, TIME is equal to 0, and there is enough data avail able to satilsfy
the request, then a call to read() returns the bytes requested.

40(PCTS_GTI_DEVICE?A:UNTESTED)

When ICANON jisclear, MIN isegual to 0, TIME isequal. to 0, and there is some data available but |ess that
the amount requested, then acall to read() returns the number of bytes currently available.

41(PCTS_GTI_DEVICE?A:UNTESTED)
When ICANON is clear, MIN isequal to O, TIME isequal to 0, and there is no data available, then acal| 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 Requirements:

45(PCTS_GTI_DEVICE?B:UNTESTED)

7.1.1.9 Special Characters

46(PCTS_GTI_DEVICE?A:UNTESTED)

47(PCTS_GTI_DEVICE?A:UNTESTED)

48(PCTS_GTI_DEVICE?A:UNTESTED)

49(PCTS_GTI_DEVICE?A:UNTESTED)

50{PCTS_GTI_DEVICE?C:UNTESTED)

51{PCTS_GTI_DEVICEZC:UNTESTED)

ROb

52(PCT.S.GTI_DEVICE?A:UNTESTED)

Test for O_NONBLOCK set by open() and fentl().

When awrite() to aterminal returns successfully: then all of the byteswritten have already been schedul ed|for
transmission to the device.

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

When ISIG is set and INTR is input from a terminal, then a SIGINT, signal is sent to all processes in the
foreground process group for which the terminal is the controlling terminal.

When ISIG is set, then INTR is not placed on the input gueue.

When ISIG is set and the QUIT character is input from a terminal, then a SIGQUIT signal is sent to[all
processes in the foreground process group for@hich the terminal is the controlling terminal .

When ISIG is set, then QUIT is not placed on the input queue.

If the behavior associated with { _POSIX_JOB_CONTROL} is supported:
When ISIG is set and the SUSP character isinput from aterminal, then a SIGTSTP signal is senf to
all processesin’'the foreground process group for which the terminal is the controlling terminal.

If the behavior-associated with {_POSIX_JOB_CONTROL} is supported:
When ISIG is set, then SUSP is not placed on the input queue.

When'|XON is set, then STOP and START are not placed on the input queue. (See Assertion 31in 7.1.2.)

When ICANON is set, and ERASE isreceived, then the last character of the current lineis removed fromjthe

190

Input queue, line delimiters are not removed, and the ERASE character i1s 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 isdiscarded. Linesin

the input queue are delimited by aNL or by the receipt of an EOF or EOL character.

54(PCTS_GTI_DEVICE?A:UNTESTED)

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 E

OF

55

56

RO

RO
RO

RO

57

58(PCTS-GTI_DEVICE?C:UNTESTED)

[© O NN |

PCTS_GTI_DEVICE?A:UNTESTED)

PCTS GTI_DEVICE?A:UNTESTED)
When ICANON is set, EOF isreceived as input data, and the bytes of input data received prior to an EOF i

PCTS_GTI_DEVICE?A:UNTESTED)

Character IS discarded.

Testing Requirements:
Test for the conditions when the number of bytes requested is N and the bytes waiting to beTead
Oand N -1.

When ICANON is set, EOF is received as input data, and more bytes of input data’are received prior tg
EOF than those requested by the read(), then the read() returns the input data requested, and the remain
bytes and the EOF are retained in the input stream.

Testing Requirements:
Test for the condition when the number of bytes requested is Nvand the bytes waiting to be read
N+ 1.

the number of bytes requested by read(), then the read()<returns the input data requested.

Testing Requirements:
Test for the condition when the number, of bytes requested is N and the bytes waiting to be read
N.

NOTE — An |EEE interpretation is needed to,determine if the EOF isretained or deleted.

are

ng

are

T
7

are

When ICANON is set, and when NL\(the C Standard {2} language character constant '\ n") is input frofn a

terminal, then aline is delimited~(See Assertion 23in 7.1.1.6.)
When ICANON isset and EOL isinput from aterminal, then alineisdelimited. (See Assertion 23in7.1.1,

When IXON is set and”STOP is input from a terminal, then output to that terminal is suspended. (
Assertion 29in 7.1.2.2.)

When I XON is set, START isinput from aterminal, and output to that terminal is suspended by the receip
STOR, then output to that terminal is recommenced. (See Assertion 30in 7.1.2.2.)

Thexallesfor INTR, QUIT, ERASE, KILL, EOF, and EOI, characters can be changed.

6.

.

bee

L of

If the behavior associated with {_POSIX_JOB_CONTROL} is supported:

T e SUSPtharacter cambethanged:

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)
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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, SU
ERASE, KILL, EOF, EOL, START, and STOP are received without interpretation.

61(PCTS_GTI_DEVICE?C:UNTESTED)

62

If {_POSIX_VDISABLE} isin effect for the terminal file:

SR,

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

TOr any Character received.
PCTS GTI_DEVICE?C:UNTESTED)

If the behavior associated with {_POSIX_JOB_CONTROL} is supported, and { _POSIX_VDISABLE} i
effect for the terminal file:
When the value of SUSP is set to the value {_POSIX_VDISABLE}, then the SUSP action does
occur for any character received.

63(PCTS_GTI_DEVICE?C :UNTESTED)

D1

D1

7.1

64

65

If {_POSIX_VDISABLE]} isin effect for the terminal file, and the START ‘and STOP characters can
changed:
When the values of START and STOP are set to the value.{_ POSIX_VDISABLE}, then
function of that character does not occur for any character received.

3(C) If the response of the termina interface when two or mor€ Special characters have the same valug
documented:
The details of the operation performed when that character isreceived are contained in 7.1.1.9 of
PCD.1.

(C) If any single bytes other than INTR, QUIT, ERASE,KILL, EOF, NL, EOL, SUSP, STOPR, START, or CR
any multibyte character sequences, have special-meaning in termina input:
The details are contained in 7.1.1.9:0f the PCD.1.

.1.10 Modem Disconnect

PCTS_GTI_DEVICE?C:UNTESTED)

If modem control is supported:
When a modem disconnect is detected by the terminal interface for acontrolling terminal, and wi
CLOCAL .is‘clear, then the SIGHUP signa is sent to the controlling process associated with
terminal.

PCTS_GTI_DEVICE?C:UNTESTED)

If modem/control is supported:
When a modem disconnect is detected, and when SIGHUP is blocked, caught, or ignored, then
subsequent read() to the disconnected terminal file returns zero, indicating end-of-file. T
behavior continues for each subsequent call to read() until the device is closed.

D1

5(€) |If both the behavior associated with {_POSIX_JOB_CONTROL} and modem control are supported, and

T

n

»J

hot

be

the
b iS
the

or

hen
the

pny
his

tis

documented whether an EOF condition Is returned or errno Is set to [EIO] when a modem disconnec
detected by the terminal interface:
The details are contained in 7.1.1.10 of the PCD.1.

S
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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 GIT_DEVICE?A.UNTESIED)
The last processto close aterminal device file causes any datain the output queue to be sent to the-device.
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(PCTS_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 is-set,-then adisconnect is perforired.
7.1.2 Parameters That Can Be Set

7.1.2.1 termios Structure

01(A) When <t erm os. h>isincluded, then struct terrniosis.declared.

DOL(C) If the termios structure of the implementation includesmembers other than those specified by POSIX.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 types.

03(A) When <t er mi nos. h> is included;sthen the elements of struct termios: c_iflag, c_oflag, c_cflag, gnd
c_lflag are defined, each element-heing of type tcflag_t.

04(A) When <t ernmi os. h> isincluded, then NCCSis defined as a positive integral constant.

RO NCCSisgreater than the largest special control character subscript specifically defined in POSIX.1{3}. (pee
Assertion 70in 7.1.2.6.)

05(B) NCCS s greaterthan or equal to the number of distinct special control character subscripts available tq an
implementation,

See Reason 4 in Section 5. of POSIX.3 {4}.
06(A) When'st er mi os. h>isincluded, then c_ccis defined as an array having NCCS elements of type cc_t.

7.1.2.2Input Modes

07(A) When <t erm os. h> is included, then the symbolic masks TGNBRK, BRKINT, TGNPAR, 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 qugues
does not apply.

10{PCTS_GTI_DEVICE?A:UNTESTED)

When IGNBRK isclear, BRKINT is set, and the terminal is the controlling terminal of afoteground prodess
group, then the break condition generates asingle SIGINT signal to the foreground progess-group.

11{PCTS_GTI_DEVICE?A:UNTESTED)

When IGNBRK and BRKINT and PARMRK are clear, then a break conditiondsread asasingle \0'.
12(PCTS_GTI_DEVICE?A:UNTESTED)

When IGNBRK and BRKINT are clear, and PARMRK is set, a breakecondition isread as\377', \0', "\0".

Testing Requirements:
Test with ISTRIP set and with ISTRIP clear.

13(PCTS_GTI_DEVICE?B:UNTESTED)

When IGNPAR is set, then a byte with a framing erraor,(other than break) is ignored.
See Reason 1 in Section 5. of POSIX.3 {4}.
14(PCTS_GTI_DEVICE?C:UNTESTED)

If PARENB set is supported:
When PARENB, INPCK, andIGNPAR are set, then a byte with a parity error isignored.

15(PCTS_GTI_DEVICE?B:UNTESTED)

When PARMRK isset, and IGNPAR isclear, then abytewith aframing error (other than bresk) isread asjthe
three-character sequence™\377', \0', 'X', where 'X' is the data of the character received in error.

Testing Reguirements:
Test with\STRIP set and with ISTRIP clear.

See Reason 141 Section 5. of POSIX.3 {4}.
16(PCTS_GTI_DEVICE?C:UNTESTED)

If PARENB set is supported:
When PARENB, INPCK, and PARMRK are set and IGNPAR isclear, then abyte with a parity efror
isread as the three-character sequence \377', \0', 'X', where 'X" is the data of the character receiyed
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 \Q'

ZOJPCTS_GTI_DEV ICE?C:UNTESTED)

If PARENB set is supported:
When PARENB and INPCK are set, then input parity checking is enabled, and characters receiyed
with correct parity are as sent and do not generate an error.

21{PCTS_GTI_DEVICE?C:UNTESTED)

If PARENB set is supported:
When PARENB is set and INPCK is clear, then input parity checkingds disabled but output pafi
generation will occur.

22(PCTS_GTI_DEVICE?C:UNTESTED)

If a CSIZE of CS8 is supported:
When CSIZE is set to CS8 and ISTRIP is set, then«alid input characters are stripped to 7 lgast
significant bits before returning them to the application.

23(PCTS_GTI_DEVICE?C:UNTESTED)

If a CSIZE of CS8 is supported:
When CSIZE is set to CS8 and ISTRIP,is clear, then all 8 b of valid input characters are returnegl to
the application.

24(PCTS _GTI_DEVICE?A:UNTESTED)
When INLCR is set, then areceived NI character is translated into a CR character.
25(PCTS _GTI_DEVICE?A:UNTESTED)

ty

When INLCR isclear, thenareceived NL character is placed on the input queue unaltered.
26(PCTS_GTI_DEVICE?A:UNTESTED)

When IGNCR is.set, then areceived CR character is not placed in the input queue.
27(PCTS_GTI_DEVICE?A:UNTESTED)

When IGNCR is clear and ICRNL is set, then areceived CR character istranslated into a NL character.
28(PCTS_GTI\DEVICE?A:UNTESTED)

When IGNCR and ICRNL are both clear, then areceived CR character is not atered during input processiing.
29(PE€7S_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)

en IS Set, when the System has stopped Input 1rom the terminal device Dy sending one or_more
STOP characters, and when sufficient data has been read from the input queue to alow input to be restarfed,
then the system transmits one or more START characters as needed to cause the terminal device,toresyme
transmitting data.

DOB(A) The details of the precise conditions under which STOP and START characters are transmitted to preventjthe
number of bytesin the input queue from exceeding { MAX_INPUT} are contained in 7.1.2.2 of the PCD|1.

D¥(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 er m os. h>isincluded, then the mask OPOST is defined.

DOB(A) The details describing the manner in which output data is progessed when OPOST is set to modify [the
appearance of lines of text on the terminal device are contained in 7.1.2.3 of the PCD. 1.

36(PCTS_GTI_DEVICE?A:UNTESTED)
When OPOST is clear, then characters are transmitted.to'the terminal without change.

DO6(A) Theinitia output control value after open() is specified in 7.1.2.3 of the PCD.1.
7.1.2.4 Control Modes

DQO7(C) If hardware control modes are ignored for an object that is not an asynchronous serial connection, and thigis
documented:
The details are containediin 7.1.2.4 of the PCD.1.

37(A) When<tern os. h>isinchuded, then the symbolic flags CLOCAL, CREAD, CSIZE, CSTOPB, HUPCL,
PARENB, and PARODI) are defined and are bitwise distinct from each other.

38(A) When <t er m ossh>"lsincluded, then the CS5, CS6, CS7, and CS8 bit masks are defined to have distinct
values. CSIZE js.defined as a mask that includes all bits in the bitwise inclusive OR of those values.

39(PCTS_GTI_DEVICE?C:UNTESTED)

If CSIZE‘f CS5 is supported:
When CSIZE bitsare set to CS5, then characters are sent and received as 5 b, not including the pal
bit.

40(PETS_GTI_DEVICE?C:UNTESTED)

It 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.

ty
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42(PCTS_GTI_DEVICE?C:UNTESTED)

If a CSIZE of CS8 is supported:
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)

If CSTOPB set is supported:
When CSTOPB is set, then two stop bits are used.

44

45

46

47

48(PCTS_GTI_DEVICE?C:UNTESTED)

RO
49

50{PCTS_GTI_DEVICE?C:UNTESTED)

P

PCTS_GTI_DEVICE?D:UNTESTED)

PCTS_GTI_DEVICE?C:UNTESTED)

PCTS_GTI_DEVICE?C:UNTESTED)

PCTS_GTI_DEVICE?C:UNTESTED)

PCTS_GTI_DEVICE?D:UNTESIED)

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

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}.

If CSTOPB set is supported:
When CSTOPB is set, then data can be written and read.

If CSTOPB clear is supported:
When CSTOPB is clear, then data can be written andyread.

If CREAD set is supported:
When CREAD is set, then characters can’be received.

If CREAD clear is supported:
When CREAD is clear, then characters cannot be received.

When PARENB is set, then parity generation and detection is enabled. (See Assertions 49-52in7.1.2.4.)

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}.

If bothPARENB set and PARODD set are supported:
When PARENB and PARODD are set, then parity generation and detection is enabled.
Testing Requirements:
Test that characters received with odd parity do not generate an error and that characters
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:
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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 cleses the gort
or terminates, then modem disconnect does not occur.

55(PCTS_GTI_DEVICE?C:UNTESTED)

If CLOCAL set is supported:
When CLOCAL is set, then a connection isindependent of the state ofdthe modem statuslines. The
SIGHUP signal is not sent to the controlling process when the madem control line is lowered.

ROB When CLOCAL isclear, then aconnection is dependent on the state of themodem status lines. The SIGHUP
signal is sent to the controlling process when amodem disconnect is detected. (See Assertion 64in7.1.1.10.)

56(PCTS_GTI_DEVICE?C:UNTESTED)

For funct() of open() and creat():
If modem control is supported:
When CLOCAL isclear for the terminalythen a call to funct()—with the O_NONBLOCK flag
clear in the case where funct() is opén()—waits for the modem connection tc complete before
returning.

57(PCTS_GTI_DEVICE?C:UNTESTED)

If modem control is supported:
When CLOCAL is clear.fopthe terminal, then a call to open() with the O_NONBLOCK flag|set
returns without waiting.for the modem connection.

58(PCTS_GTI_DEVICE?C:UNTESTED)

For funct() of open() and-creat():

If CLOCA®L set is supported:
WhenCLOCAL is set for the terminal, then a call to funct() returns without waiting for [the
modem connection.

Testing Requirements:
Test open() with O_NONBLOCK set and O_NONBLOCK clear.

DOB(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 to erase
or does nothing are contained in 7.1.2.5 of the PCD. 1.

62(PCTS_GTI_DEVICE?A: UNTESTED)

When ICANON and ECHOE are set, when there are characters on the current line, and when the ERASE
character isreceived, then the { PCTS_ECHOE} string is sent to the terminal.

lesting Requirements:
Test only for ECHO set.
The PCTS.1 must state the character sequences that are expected to be erased andhallow [the
implementation to provide different sequences for PCTS ECHOE and PCTS_ECHOK t0'erasethe
character sequences for the default terminal type.

D10(C) If the behavior of the terminal interface when ECHOK and ICANON are set is documented:
The details asto whether the terminal causestheterminal to erasetheline fronythe display or echpes
the KILL character followed by the \n' character are contained in 7.1.2.5 of the PCD.1.

63(PCTS_GTI_DEVICE?A:UNTESTED)

When ICANON and ECHOK are set and the KILL character is received,‘then the {PCTS_ECHOK} stringjis
sent to the terminal.

Testing Requirements:
Test only for ECHO set.
The PCTS.1 must state the character sequenceS.that are expected to be erased and allow [the
implementation to provide different sequencesfor PCTS ECHOE and PCTS ECHOK to erasefthe
character sequences for the default terminal_type.

64(PCTS _GTI_DEVICE?A:UNTESTED)
When ICANON and ECHONL are set, then the'NL character is echoed when received.

Testing Requirements:
Test with ECHO set and with:ECHO clear.

65(PCTS_GTI_DEVICE?A:UNTESTED)

When ISIG is clear, and4NTR or QUIT is received, then no special character functions occur, and fthe
characters are placed onthe'input queue.

66(PCTS_GTI_DEVICE?C:UINTESTED)

If the behavior‘associated with {_POSIX_JOB_CONTROL} is supported:
When4SIG is clear and SUSP is received, then no special character function occurs, and the SYSP
character is placed on the input queue.

RO# When JCANON is set, then canonical mode input processing is enabled. (See Assertions 23-26 in 7.1.1.4.

—

ROp When ICANON is clear, then read requests are satisfied directly from the input queue in accordance with
noncanonical mode input processing. (See Assertions 27 and 281in 7.1.1.7.)

D11(C) It any functions are recognized from input data when IEXTEN 1s set:
These functions are stated in 7.1.2.5 of the PCD.1.

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 queuesis
not discarded.
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NOTE — INTR and QUIT are discarded when processed.

68(PCTS_GTI_DEVICE?C:UNTESTED)

R0O6

7.1.2.6 Special Control Characters

69(A)

70(A)

D1(C)

D15(C)

D1B(C)

71{PCTS_GTI_DEVICE?A:UNTESTED)

ROl

DI7(A)

7.1.2.7 Baud Rate Values

There are.no assertions specific to this subclause.

7.1.3.Baud Rate Functions

—See-Assertions16—18-+H+1-1-4-)
D1B(A) Theinitia local control value after open() is specified in 7.1.2.5 of the PCD.1.

If the behavior associated with {_POSIX_JOB_CONTROL} is supported:

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.

When <t er mi 0s. h> isincluded, then the subscripts VEOF, VEOL, VERASE, VINTR*VKILL, VM
VQUIT, VSUSP, VTIME, VSTART, and VSTOP are defined.

VERASE, VINTR, VKILL, VQUIT, VSUSP, VSTART, and VSTOP are all distinct and less than NC
VMIN and VEOF are distinct from all of the above (but not necessarily from.gach other) and are less t
NCCS. VTIME and VEOL are distinct from all of the above (including ‘'VMIN and VEOF) (but
necessarily from each other) and are less than NCCS.

N,

CS.
han
not

If the implementation does not support the behavior associated with § POSIX_JOB_CONTROL} and it is
documented whether the implementation ignores the character valde in the c_cc array indexed by the VSUSP

subscript:
The details are contained in 7.1.2.6 of the PCD.1:

If the value of NCCS (the number of elementsin the ¢cc array is documented:
The details are contained in 7.1.2.6 of the:RCD.1.

If the implementation does not support changing the START and STOP characters and it is documen
whether the character valuesin the c_cc array\indexed by START and STOP are ignored:
The details are contained in 7.1.2)6 of the PCD.1.

A call to tcgetattr () returns the values for START and STOP in the appropriate elements of the c_cc array
the struct termios.

The function of the special characters INTR, QUIT, ERASE, KILL, EOF, EOL, and SUSP are disal
individually by setting-the value of the special character to {_POSIX_VDISABLE}. (See Assertions 61
62in7.1.1.9)

Theinitial values of al control characters are stated in 7.1.2.6 of the PCD.1.

ted

of

led
and

7.1.3.1 cfgetospeed() (7.1.3)

7.1.3.1.1 Synopsis (7.1.3.1)

01(A)

200

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 GA36in2.7.3.)
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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 cfgetaspeed() isdefined asamacrointhe header <t er ni os h>:
It evaluates its arguments only once, fully protected by parentheses when necessary, and protectg
result value with extra parentheses when necessary. (See GAOlin 1.3.4.)

ts

7.1.3.1.2 Description (7.1.3.2)
04(A) When <t er mi os. h> isincluded, then the symbolic baud rates BO, B50, B75, B110,vB134, B150, B200,
B300, B600, B1200, B1800, B2400, B4800, B9600, B19200, and B38400 are defined.
05(A) Thetype speed_tisdefinedin<t er m 0s. h> andisan unsigned integral type.
06(A) A call to cfgetospeed(termios_p) returns the output baud rate stored in the térmios structure pointed to by the
termios_p parameter.

7.1.3.1.3 Returns (7.1.3.3)

There are no assertions specific to this subclause.

7.1.3.1.4 Errors (7.1.3.4)

DJL(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 mi os. h> isincluded, then the function prototype
int cfsetospeed(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 declared with
result 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 mi 0s. h> isincluded:
When the macro cfsetospeed() is invoked with the correct argument types (or compatible argunient
typesin the case that C Standard {2} support is provided), then it expandsto an expression withthe
result typeint. (See GA37in 2.7.3.)

03(C) It cfsetospeed() is defined as a macro in the header <t er m 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)

DO1(C)

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
by atcsetattr() that returns O, sets the output baud rate to the corresponding speed. At least one baud rate must
be supported.

If it isdocumented whether cfsetospeed() returns an error when an attempt is made to set an unsupported baud
rate:
Thedetailsare containedin 7132 and 71 3 4 of the PCD 1

7.1.3.2.3 Returns (7.1.3.3)
There are no assertions specific to this subclause.

7.1.3.2.4 Errors (7.1.3.4)

DOR(C)

7.1.3.3 cfgetispeed() (7.1.3)

7.1.3.3.1 Synopsis (7.1.3.1)

01(A)

02(C)

03(C)

7.1.3.3.2 Description~(7.1.3.2)

04(A)

7.1.3.3.3(Returns (7.1.3.3)

If error conditions are detected for cfsetospeed(), and this is documented:
The details on the error conditions detected are contained in 7.1.3.4 ef\the PCD. 1.

If the implementation provides C Standard {2} support:
When the header <t er m o0s. h> isincluded, then'the function prototype
speed_t cfgetispeed(const structhyterm os *) isdeclared. (See GA36in 2.7.3.)

Otherwise:
When the header <t er ni 0s. h> isincluded, then the function cfgetispeed() is declared with[the
result type speed t. (See GA36in 2.7:3.)

If cfgetispeed() is defined as a macro when the header <t er mi 0s. h> isincluded:
When the macro cfgetispeed()-is invoked with the correct argument types (or compatible argurment
typesin the case, that G-Standard { 2} support is provided), then it expands to an expression withthe
result type speed t. (See'GA37in 2.7.3.)

If cfgetispeed() is defined-as'a macro in the header <t er m o0s. h>:
It evaluates its arguments only once, fully protected by parentheses when necessary, and protectg
result valyewith extra parentheses when necessary. (See GAOlin 1.3.4.)

ts

A cadll tocfgetispeed(termios_p) returns the input baud rate stored in the termios structure pointed to by fthe

termios' p parameter.

There are no assertions specific to this subclause.

7.1.3.3.4 Errors (7.1.3.4)

DO1(C)

202

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 cfsetispeed() (7.1.3)

7.1.3.4.1 Synopsis (7.1.3.1)

01(A) If theimplementation provides C Standard {2} support:

When the header <t er m 0s. h> isincluded, then the function prototype

00)

int cfsetispeed(struct term os *, speed_t) isdeclared. (See GA36in2.7.3.)

Otherwise:

02

03(C) If cfsetispeed() is defined as amacro in the header <t er mi 0s. h>:

7.1

04

05

DO

7.1

Th

7.1

DO

7.2

VWhenthe header <t er m 0S. n> Isincluded, then the Tunction cisetispeed() 1S elther declared W
result type int or not declared in the header. (See GA36in 2.7.3.)

C) If cfsetispeed() is defined as a macro when the header <t er mi 0s. h> isincluded:
When the macro cfsetispeed() is invoked with the correct argument types (or compatible argum
typesin the case that C Standard {2} support is provided), then it expands to an expression with
result type int. (See GA37in 2.7.3.)

It evaluates its arguments only once, fully protected by parentheses when-necessary, and protectg
result value with extra parentheses when necessary. (See GAOL in,1.3:4’)

.3.4.2 Description (7.1.3.2)
A) A call to cfsetispeed(termios_p, speed) sets the input baud rate.stared in the termios structure pointed to
thetermios_p parameter to speed.

PCTS_GTI_DEVICE?A:UNTESTED)

For each of the following baud rates that are supported: B50, B75, B110, B134, B150, B200, B300, B6
B1200, B1800 B2400, B4800, B9600, B19200, and\B38400, acall to cfsetispeed() that returns 0, followed
acall to tesetattr() that returns O, sets the input:-baud rate to the corresponding speed. At least one baud |
must be supported.

1(C) If itisdocumented whether cfsetispeed().returns an error when an attempt is made to set an unsupported b
e The details are containedin 7.1.3.2 and 7.1.3.4 of the PCD.1.

.3.4.3 Returns (7.1.3.3)

bre are no assertions specific.to this subclause.

.3.4.4 Errors (7.1.3.4)

P(C) If error eonditions 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.

» Géneral Terminal Interface Control Functions

ith

ent
the

ts

by

00,

by
ate

aud

GA60 For funct() of tcsetattr (), tcsendbreak(), tedrain(), tcflow(), and tcflush():
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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.
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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():

There are no assertions specific to this subclause.
7.4.1 Get and Set State
7.4.1.1 tcgetattr() (7.2.1)

7.4.1.1.1 Synopsis (7.2.1.1)

01(A)

02(C)

03(C)

7.4.1.1.2 DescriptionA(7.2.1.2)

04(PCTS_GTI. DEVICE?A:UNTESTED)

IT the behavior associated with {_POSIX_JOB_CONTROL} 1S supportea:
When amember of abackground process group that isignoring SIGT TOU signals callsfungt()
on the controlling terminal of the process, then funct() is allowed to perform the actions génd
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.

If the implementation provides C Standard {2} support:
When the header <t er m 0s. h> isincluded,‘then the function prototype
int tcgetattr(int, struct terny¥os *) isdeclared. (See GA36in2.7.3.)

Otherwise:
When the header <t er mi 0s. h> igiincluded, then the function tcgetattr() is either declared with
result type int or not declared in thetheader. (See GA36in 2.7.3.)

If tcgetattr() is defined as a macro when the header <t er mi 0s. h> isincluded:
When the macro tcgetattr()J1s invoked with the correct argument types (or compatible argurrjent
typesin the case that C.Standard {2} support is provided), then it expands to an expression withthe
result type int. (See GA371in 2.7.3.)

If tcgetattr() is defined.as a macro in the header <t er mi os. h>:
It evaluates its.arguments only once, fully protected by parentheses when necessary, and protectg
result valuewith extra parentheses when necessary. (See GAOlin 1.3.4.)

ts

A<call to tcgetattr(fildes, termios p) stores the parameters associated with the terminal in the ternfios
structure referenced by termios_p and returns zero.

Testina Requirements:
~ Ll

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)

204

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.

7.4.1.1.3 Returns (7.2.1.3)

RO When a call to tcgetattr() completes successfully, then a value of (int)0 is returned. (See Assertion 4
7.21.1.2)

n

ROp When a call to tcgetattr() completes unsuccessfully, then a value of (int)- 1 is returned and sets errnqg to
indicate the error. (See Assertions 7 and 8in 7.2.1.1.4.)

7.4.1.1.4 Errors (7.2.1.4)

1
=

07(A) When fildesisnot avalid file descriptor, then a call to tcgetattr(fildes, termios p) returns a value of (int
and sets errno to [EBADF].

08{A) When thefile associated with fildesis not aterminal, then a call to'tcgetattr (fildes, termios_p) returns avaue
of (int)- 1 and setserrno to [ENOTTY].
7.4.1.2 tesetattr() (7.2.1)

7.4.1.2.1 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 tcsetattr(int, int, const struct ternios *) isdeclared. (See GA34
2.7.3)

n

Otherwise:
When the header <t er mi 0s. h> isincluded, then the function tcsetattr() is either declared with
result type int or-not declared in the header. (See GA361in 2.7.3.)

02(C)  If tcsetattr() 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 argurment
types.inthe case that C Standard {2} support is provided), then it expands to an expression withthe
result-type int. (See GA371in 2.7.3.)

03(C) If tcsetattr() 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 protects
result value with extra parentheses when necessary. (See GAOlin 1.3.4.)

ts

7.3.1:2.2 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)

07

00)

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}.

PCTS_GTI_DEVICE?A:UNTESTED)

When acall to tcsetattr(fildes, TCSADRAIN, termios_p) is made from aforeground process, thentheprog
outputs all data written to the terminal before returning the value zero.

08(PCTS_GTI_DEVICE?A:UNTESTED)

09

When acall to tcsetattr (fildes, TCSAFLUSH, termios_p) is made from aforeground praeess, then the prog
outputs all data written to the terminal and discards al input that has been received but not read bef
returning the value zero.

PCTS_GTI_DEVICE?B:UNTESTED)

A call to tcsetattr (fildes, TCSAFLUSH, termios_p) from a foreground. process sets the parameters associs
with the terminal from the termios structure referenced by termios_pafter all output written to the termi

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

10{PCTS_GTI_DEVICE?C:UNTESTED)

11

12

If modem control is supported:
When the output speed in the termios structure is set to BO and tcsetattr() is called, then the mod
control lines are no longer asserted:

PCTS_GTI_DEVICE?A:UNTESTED)

When the input baud rate in the termios structure is set to zero and tcsetattr () is called, then theinput baud
is changed to the value of the outputbaud rate as specified in the termios structure.

PCTS_GTI_DEVICE?C:UNTESIED)

If the implementation dées not support an attribute represented in the termios structure:
When an_atternpt is made to change an attribute represented in the termios structure to
unsupported value, and when another attribute is changed to a supported value, then a call
tesetattr() returns zero, sets all attributes that the implementation supports as requested, and lea
unchanged any attributes that are not supported.

13(PCTS_GTI_DEVICE?C:UNTESTED)

If_ thebehavior associated with {_POSIX_JOB_CONTROL} is supported:
A call to tcsetattr(), on the controlling terminal of the process, from a member of a backgro
proc&ss group that is not blockmg or |gnor| ng SIGTTOU S|gnals causes a SIGTTOU S|gnal to

has been transmitted and all input that has been received but not-tead is discarded, and returns the value z¢

eSS

eSS
pore

ted
nal

em

ate

to
VES

specmed by optlonal actlons is not performed (See GA60 in 7 2)

14(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 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.
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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)
SELS The parameters associaied with the terminal Trom the termios Siructure referenced by termios_p, carties
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 blogking nor ignorjng
SIGTTOU, a background process that is blocking SIGTTOU, a backgreund process that is
ignoring SIGTTOU, and a process that is amember of an orphaned batkground process group
and that is neither blocking nor ignoring SIGTTOU.

7.4.1.2.3 Returns (7.2.1.3)
RO When acall to tcsetattr () completes successfully, then avalue of (int)0.is returned. (See Assertions 5, 6, [11,
12, and 16 in 7.2.1.2.2))
ROp When a call to tcsetattr() completes unsuccessfully, then avalde of (int)- 1 is returned and sets errnq to
indicate the error. (See Assertions 17-21in7.2.1.2.4.)
7.3.1.2.4 Errors (7.2.1.4)

17(PCTS_GTI_DEVICE?A:UNTESTED)

When fildesis not avalid file descriptor, then a call to tcsetattr (fildes, optional _actions, termios_p) returfps a
value of (int)- 1 and sets errno to [EBABF]. The values in the termios structure are not changed.

18(PCTS GTI_DEVICE && {_EPOSIX_JOB CONTROL}?A:UNTESTED)

When a call to tcsetattr() is interfupted by a signal, then it returns a value of [(int)-1] and errno is sef to
[EINTR].

Testing Requirements;
When the~behavior associated with {_POSIX_JOB_CONTROL} is supported, test by calljng
tesetatte(), from a member of a background process group that is catching and not blockjng
SIGTT,0U signals. Also test that the values in the termios structure are not changed, the termijnal
attcibutes are left unchanged, and any flush or drain action specified by optional_actions is hot
performed.

SeéReason 1 in Section 5. of POSIX.3 {4}.
19(PCTSYGTI_DEVICE?A:UNTESTED)

\When np’rinnnl actions has an invalid valuethen a cal to fr‘cn'r:\ﬂr(filrim, npﬁnnnl actionstermio: Jf))

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 flush or
drain action specified by optional_actionsis not performed.

21(PCTS_GTI_DEVICE?A:UNTESTED)

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

7.4.2.1 tcsendbreak () (7.2.2)

7.4.2.1.1 Synopsis (7.2.2.1)

01(A)

02(C)

03(C)

7.4.2.1.2 Description (7.2.2.2)

04(PCTS_GTI_DEVICE?A:UNTESTED)

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 m o0s. h> is included, then the function tesendbreak() is either declgred
with result type int or not declared in the header. (See GA36in2.7.3.)

If tcsendbreak() is defined as a macro when the header <t er mi 0s. h> isincluded:
When the macro tcsendbreak() isinvoked with the correct argument types (or compatible argurment
typesin the case that C Standard {2} support is provided); then it expandsto an expression withfthe
result type int. (See GA37in 2.7.3.)

If tcsendbreak() is defined as a macro in the header <t éf\mi os. h>:
It evaluates its arguments only once, fully protected by parentheses when necessary, and protect
result value with extra parentheses when necessary. (See GAOlin 1.3.4.)

ts

A cal to tcsendbreak(fildes, 0);>on the controlling terminal of the process, causes transmission of a
continuous stream of zero-valuedbits for at least 0,25 s, and not more than 0,5 s, and returns the value zdro.

DOL(A) The period of time the break*signal is sent when tcsendbreak() is called with a nonzero value for duratiop is

DO2(C) If non-asynchronous’serial data transmission with the terminal is supported:

05(PCTS_GTI_DEVICE?B:UNTESTED)

specified in 7.2.2.2 ofthe-PCD.1.

The details on whether the tcsendbreak() function sends datato generate abreak condition or returns
without any action are contained in 7.2.2.2 of the PCD. 1.

A _callto tesendbreak(fildes, duration) sends a continuous stream of zero-valued bits for an implementatipn-
defined period of time, and the return value is zero.

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)

IT the benavior associated with{_POSIX_JOB_CONTROL} IS supported:
When a member of a background process group that is ignoring SIGTTOU signals:eglls
tcsendbreak() on the controlling terminal of the process, then tcsendbreak() is allowed-to_perfgrm

the actions and returns the value zero, and the SIGTTOU signal is not sent to its process group. (Hee
GA62in7.2.)

09(PCTS_GTI_DEVICE?A:UNTESTED)

When fildes refers to a noncontrolling terminal, then a call to tcsendbreak(fildes, ©) causes transmission ¢f a
break signal and returns the value zero.

Testing Requirements:
If the behavior associated with {_POSIX_JOB_CONTROL} is'stpported:
Test from a foreground process, a background processithat is neither blocking nor ignorjng
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.

7.4.2.1.3 Returns (7.2.2.3)

RO When acall to tcsendbreak() completes successfully, then avalue of (int)0 is returned. (See Assertions 4, 5,
7,and8in7.2.2.1.2))

ROp When a call to tcsendbreak() completes unsuccessfully, then a value of (int)- 1 is returned and sets errng to
indicate the error. (See Assertions 10.and'11in 7.2.2.1.4.)

7.3.2.1.4 Errors (7.2.2.4)

10(A) When fildesis not a valid-ile descriptor, then a call to tcsendbreak(fildes, duration) returns a value of (irt)-
1 and sets errno to [EBADF].

11{A) When the file associated with fildes is not a terminal, then a call to tcsendbreak(fildes, duration) returns a
value of (int)--and setserrno to [ENOTTY].

7.4.2.2 tedrain@{22.2)

7.4.2.2.1 Synopsis (7.2.2.1)

01(A)-_NIf the implementation prowd% C Standard {2} support

t)

|sdeclared (SeeGA36 in 273)

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.)

02(C) If tedrain() is defined as a macro when the header <t er mi os. 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 termijnal
has been transmitted and returns zero on successful completion.

05(PCTS_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,a member of a backgrolind
process group that is not blocking or ignoring SIGTTOU signals causes a SIGTTOU signal tg be
sent to its process group. The drain operation is not performed. (SeeGA60in 7.2.)

NOTE — When the implementation does not buffer output for the terminal, then the call to tedrain() gnly
causes a SIGTTOU signal to be sent to its process group:

06({PCTS_GTI_DEVICE?C:UNTESTED)

If the behavior associated with {_POSIX_JOB_CONTROL }is supported:
When amember of abackground process group that isignoring SIGTTOU signals callstcdrain() on
the controlling terminal of the process, then tcdrain() is allowed to perform the actions and retyrns
the value zero, and the SIGTTOU signal isnat sent to its process group. (See GA61in 7.2.)

07(PCTS_GTI_DEVICE?C:UNTESTED)

If the behavior associated with {_POSIX_JOB_CONTROL} is supported:
When amember of abackground process group that is blocking SIGTTOU signals callstcdrain() on
the controlling terminal of the process, then tcdrain() is allowed to perform the actions and returns
the value zero, and the SIGFTOU signal is not sent to its process group. (See GA62in 7.2.)

08(PCTS_GTI_DEVICE?A:UNTESTED)

When fildesrefers to anoncontrolling terminal, then a call to tedrain(fildes) returns after all output writtef to
the terminal has been ransmitted and returns zero on successful completion.

Testing Requirements:
If the behavior associated with { _POSIX_JOB_CONTROL} is supported:
TFest from a foreground process, a background process that is neither blocking nor ignorjng
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.

7.4.2;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)

10(A)

When fildesis not avalid file descriptor, then a call to tcdrain(fildes) returns avalue of (int)-1 and sets errno
to [EBADF].

When thefile associated with fildesis not aterminal, then acall to tedrain(fil des) returnsavalue of (int)-1 and
setserrno to [ENOTTY].

11(PCTS_GTI_DEVICE && PCTS_GTI_BUFFERS_OUTPUT?A:UNTESTED)

7.3.2.3 tcflow () (7.2.2)

7.4.2.3.1 Synopsis (7.2.2.1)

01(A)

02(C)

03(C)

7.4.2.3.2 Description (7.2.2.2)

04(A)

05(PCTS_GTI_DEVICE?A:UNTESTED)

06(PCTS_GTI_DEVICE?A:UNTESTED)

07(PCTS_GTI_DEVICE?A:UNTESTED)

When acall to tcarain(iiides) 1s interrupted Dy asigndl, then tcarain() returns avalue of (int)-L and Setserfno
to [EINTR].

If the implementation provides C Standard {2} support:
When the header <t er m 0s. h> isincluded, then the function prototype
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 declared with
result type int or not declared in the header. (See GA36.in 2:7.3.)

If tcflow() is defined as a macro when the header <t er mi 0$7)h> isincluded:
When the macro tcflow() isinvoked with the corréct argument types (or compatible argument types
in the case that C Standard {2} support is provided), then it expands to an expression with the regult
typeint. (See GA37in2.7.3.)

If tcflow() is defined as a macro in the header <t.er m os. h>:
It evaluates its arguments only once, fully protected by parentheses when necessary, and protects
result value with extra parentheseswhen necessary. (See GAOlin 1.3.4.)

ts

When the header <t er mi os. h> isincluded, then the symbols TCOOFF, TCOON, TCIOFF, and TCIDN
are defined and are different\from each other.

A call to tcflow(fildes, TCOOFF), on the controlling terminal of the process, suspends output, and the retlirn
valueis zero.

A call. to'tcflow(fildes, TCOON) restarts suspended output, and the return value is zero.

A call to tcflow(fildes, TCIOFF) causes the system to transmit a STOP character, and the return value is zgro.

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)

11{PCTS_GTI_DEVICE?C:UNTESTED)

12{PCTS_GTI_DEVICE?A:UNTESTED)

13(PCTS_GTI_DEVICE?A:UNTESTED)

7.4.2.3.3 Returns (7.2.2.3)

RO

ROp

7.4.2.3.4 Errors{(7.2.2.4)

14(A)

IT Tthe 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-eturnsithe
value zero, and the SIGTTOU signal is not sent to its process group. (See GA61 in 7.2.)

If the behavior associated with {_POSIX_JOB_CONTROL} is supported:
When amember of abackground process group that isignoring SIGTTOU signals calls tcflow() on
the controlling terminal of the process, then tcflow() is allowed to perform the, actions and retyrns
the value zero, and the SIGTTOU signal is hot sent to its process group: (See GA62in 7.2.)

When the first open() of aterminal file is done, then neither its input(hor its output are suspended.

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 {_POSIX_JOB_CONTROL} is supported:
Test from a foreground processya background process that is neither blocking nor ignorjng
SIGTTOU, a background progess that is blocking SIGTTOU, a background process that is
ignoring SIGTTOU, and aprocess that is amember of an orphaned background process group
and that is neither blogking nor ignoring SIGTTOU.

When a call to tcflow() completes successfully, then avalue of (int)0 isreturned. (See Assertions 5-8, 10, and
11in7.2.2.3.2)

When acall to teflow() completes unsuccessfully, then avalue of (int)-1 is returned and sets errno to indigate
the error (Se€Assertions 14-16in 7.2.2.3.4.)

Wthen fildes is not avalid file descriptor, then a call to tcflow(fildes, action) returns avalue of (int)-1 and sets
efrno to [EBADF].

15(PCTS_GTl DEVICE?A:L II\ITFQTFD)

16(A)

212

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].

When the file associated with fildes is not a terminal, then a call to tcflow(fildes, action) returns a value of
(int)-1 and setserrno to [ENOTTY].
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7.2.2.4 tcflush () (7.2.2)

7.2.2.4.1 Synopsis (7.2.2.1)

01(A)

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:

02

)

03(C)

04

05

06

07

08(PCTS_GTI_DEVICE?C:UNTESTED)

.4.2.4.2 Description (7.2.2.2)

A)

PCTS_GTI_DEVICE?A:UNTESTED)

PCTS_GTI_DEVICE?A:UNTESTED)

PCTS_GTI_DEVICE?A:UNTESIED)

VWhen the header <t er m 0s. h> Is Included, then the runcton tciush() 1s 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 argument types
in the case that C Standard {2} support is provided), then it expandsto an expression'with the regult
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 when-necessary, and protectg
result value with extra parentheses when necessary. (See GAOL in,1.3:4)

ts

When the header <term os. h> is included, then the.symbols TCIFLUSH, TCOFLUSH, and
TCIOFLUSH are defined and are different from each other.

A call to tcflush(fildes, TCIFLUSH), on the controlling terminal of the process, discards data received friom
the terminal but not read and returns the value zero:

A call to tcflush(fildes, TCOFLUSH) disgards data written to the terminal but not transmitted and returnsjthe
value zero.

NOTE — When the implementation‘dees not buffer output for the terminal, then the call to tcflush() only returns|the
value zero.

A call to tcflush(fildes, FCIOFLUSH) discards both data received from the terminal but not read and data
written to the terminial-but not transmitted, and returns the value zero.

NOTE — Whenthe implementation does not buffer output for the terminal, then the call to tcflush() only discards dlata
recelved from the terminal but not read and returns the value zero.

If the behavior associated with {_POSIX_JOB_CONTROL} is supported:
A call to tcflush(), on the controlling terminal of the process, from a member of a backgrolind
process group that is not blocking or ignoring SIGTTOU signals causes a SIGTTOU signal td 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 isblocking SIGTTOU signals calls tcflush()

IEEE Std 2003.1-1992 (Reaff 2000)

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 hot sent to its process group. (See GA61in 7.2.)

NOTE — When theimplementation does not buffer output for the terminal, then the call to tcflush() isallowed

only to discard data received from the terminal but not read and to return the value zero.

10(PCTS_GTI_DEVICE?C:UNTESTED)

11

RO

RO

12

13(PCTS_GTI_DEVICE?A:UNTESTED)

14

7.9

.4.2.4.3 Returns (7.2.2.3)

.4.2.4.4 Errors (7.2.2.4)

If the behavior associated with {_POSIX_JOB_CONTROL} is supported:
When a member of a background process group that isignoring SIGTTOU signals calls tcflush()

the controlling terminal of the process, then tcflush() is allowed to perform the actions and retu

the value zero, and the SIGTTOU signal is not sent to its process group. (See GA62 in 7.2.)

NOTE — When theimplementation does not buffer output for the terminal, then the call to tcflush()isallo
only to discard data received from the terminal but not read and to return the value zefo:

PCTS_GTI_DEVICE?A:UNTESTED)

When fildes refers to a noncontrolling terminal, then a call to tcflush(fildes, TCIFLWSH) discards ¢
received from the terminal but not read and returns the value 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 ignor
SIGTTOU, a background process that is blocking SIGT TOU, a background process tha
ignoring SIGTTOU, and a process that is a member,of‘ah orphaned background process gr
and that is neither blocking nor ignoring SIGTTQU.

il When acall to tcflush() completes successfully, then-avalue of (int)0 isreturned. (See Assertions 5-7, 9,
10in7.2.2.4.2))

P When acall to tcflush() completes unsuccessfully, then avalue of (int)-1 isreturned and sets errno to indig
the error (See Assertions 12-14in 7.2.2.4:4.)

and sets errno to [EBADEF:

When queue_selector does not have a proper value, then a call to tcflush(fildes, queue_selector) return
value of (int)«1-and sets errno to [EINVAL].

A) When thefile associated with fildes is not a terminal, then a call to tcflush(fildes, queue_selector) returr
value of»(int)-1 and sets errno to [ENOTTY].

.3 tcgetpgrp()

7.9

.32 Synopsis

01(A) If theimplementation provides C Standard {2} support:

214

When the header <uni st d. h> isincluded, then the function prototype
pid_t tcgetpgrp(int) isdeclared. (See GA36in 2.7.3.)

Otherwise:

on
s

ed

ata

ng

L is
hUp

and

ate

A) Whenfildesisnot avalid file descriptor, then acall to tcflush(fildes, queue_selector) returns avalue of (inf)-1

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.)
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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.)

7.4.3°ZDescription

DOL(C) If the behavior associated with {_POSIX_JOB_CONTROL} being set is not supported, andJif i is
documented whether tcgetpgrp() is supported:
The details are contained in 7.2.3.2 of the PCD.1.

04(PCTS_GTI_D EVICE?C:UNTESTED)

If either the behavior associated with {_POSIX_JOB_CONTROL} or tcgetpgrp()4s supported:
A call to tegetpgrp() returns the value of the process group ID of the'foreground process group
associated with the terminal.
Testing Requirements:

If the behavior associated with {_POSIX_JOB_CONTROL?} is supported, test behavior gf a
process that is a member of a foreground process grotp and a process that is a member of a
background process group.

7.4.3.3 Returns
RO When acall to tcgetpgrp() completes successfully, thefithe process group ID of the foreground process group
associated with the terminal is returned. (See Assertion 4in 7.2.3.2.)

05(PCTS_GTI_DEVICE?C:UNTESTED)

If the behavior associated with {_POSIX~JOB_CONTROL} is supported:
When a call to tcgetpgrp().is made from a process that is a member of a session that has|no
foreground process group,'then tcgetpgrp() returns a value greater than 1 that does not match fthe
process group |D of any existing process.

ROp When a call to tcgetpgrp().completes unsuccessfully, then a value of (pid_t)-1 is returned and sets errng to
indicate the error (See Alssertions 6-9in 7.2.3.4.)
7.4.3.4 Errors

06(C) If either thebehavior associated with { POSIX_JOB_CONTROL} or tcgetpgrp() is supported:
When fildes is not avalid file descriptor, then acall to tcgetpgrp(fildes) returns a value of (pid_1)
and sets errno to [EBADF].

07(C) If<both the behavior associated with {_POSIX_JOB_CONTROL} and tcgetpgrp() are not supported:
A call to tegetpgrp() is unsuccessful, returns avalue of (pid_t)-1, and sets errno to [ENOSY §)].

1

OSQD(“TQ GTl DEVICE?2C:1 II\ITFQTFD)

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()
7.2.4.1 Synopsis
01(A) _If the implementation provides C Standard {2} sipport-

When the header <uni st d. h> isincluded, then the function prototype
int tcsetpgrp(int, pid_t) isdeclared. (See GA36in2.7.3.)

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

02(C) 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 (or compatible argurrient
typesin the case that C Standard {2} support is provided), then it expands to an expression withthe
result type int. (See GA37in 2.7.3.)

03(C) If tesetpgrp() 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 protects
result value with extra parentheses when necessary. (Se€GAOLlin 1.3.4.)

ts

7.3.4.2 Description

DOL(C) If the behavior associated with {_POSIX_JOB_CONTROL} being set is not supported, and if i is
documented whether tcsetpgrp() is supported:
The details are contained in 7.2.4.2 of the PCD.1.

04(PCTS_GTI_DEVICE?C:UNTESTED)

If either the behavior associated with{_POSIX_JOB_CONTROL} or tcsetpgrp() is supported:
When the file associated with fildes is the controlling terminal of the calling process, when [the
controlling terminal is‘associated with the session of the calling process, and when pgrp_id isjthe
process group IDyof-a process in the same session as the calling process, then a call| to
tesetpgrp(fildes~pgrp_id) sets the foreground process group 1D associated with the terminal to
pgrp_id and returns a value of zero.

7.4.4.3 Returns

RO When a call_to tcsetpgrp() completes successfully, then a value of (int)0 is returned. (See Assertion 4
7.2.4.2)

n

ROp Whenva call to tcsetpgrp() completes unsuccessfully, then a value of (int)-1 is returned and sets errng to
indicate the error. (See Assertions 5-11in 7.2.4.4.)

7.444 Errors

05(C) If either the behavior associated with { _POSIX_JOB_CONTROL} or tcsetpgrp() is supported:
When fildesis not avalid file descriptor, then a call to tcsetpgrp(fildes, pgrp_id) returns a value of
(int)-1 and setserrno to [EBADF].

06(PCTS_GTI_DEVICE?C:UNTESTED)

If either the behavior associated with { POSIX_JOB_CONTROL} or tcsetpgrp() is supported, and the
implementation supports an invalid value for pgrp_id:
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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:
en the caling process does Not have a controlling terminal, then a cal 1o porp(ildes,

pgrp_id) returns avalue 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 tcsetpgrp(fildes, pgrp_lid)
returns avalue of (int)-1 and sets errno to [ENOTTY].
Testing Requirements:
Test for afile that is not a termina and, if the implementation (prevides device types that
support the general terminal interface, for aterminal that is not{he-controlling terminal of the
process.

10{PCTS_GTI_DEVICE?C:UNTESTED)

If either the behavior associated with {_POSIX_JOB_CONTROL}, or'tcsetpgrp() is supported:
When the controlling terminal is no longer associateddwith the session of the calling process, thgn a
call to tesetpgrp(fildes, pgrp_id) returns a value of *(int)-1, sets errno to [ENOTTY], and does hot
change the process group ID of the controlling tesminal associated with fildes.

11{PCTS_GTI_DEVICE?C:UNTESTED)

If either the behavior associated with {_POSIX_JOB_CONTROL} or tcsetpgrp() is supported:
When the value of pgrp_id does not match the process group ID of aprocess in the same session as
the calling process, then a call to tesetpgrp(fildes, pgrp_id) returns a value of (int)-1, sets errng to
[EPERM], and does not change-the process group ID of the controlling terminal associated with
fildes.

8.|Language-Specific Services for the C Programming Language

8.1 Referenced C Language Routines
NJTE — Implementations claiming conformance to Common-Usage C shall adhere to the requirements stated in 1.4.19.

DJL(C) If theimplementation provides Common-Usage C support and does not support a C Standard { 2} function or
deviates from the C Standard {2} :
These differences are documented in the appropriate section of the PCD.1.

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..)

SeeReason 2 in Section 5 of PO X 3 {4}

8.1.1.3 Returns (8.1)

There are no assertions specific to this subclause.
8.1.1.4 Errors (8.1)

There are 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(), isspacg(),
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 (i 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 declared-in the header. (See GA36in 2.7.3.)

02(C) For funct() of isalnum(), isalpha(),-iscntrl(), isdigit(), isgraph(), islower(), isprint(), ispunct(), isspacg(),
isupper(), isxdigit(), tolower(), and-toupper ():

If funct() is defined as amacro when the header <ct ype. h> isincluded:

When the magro funct() is invoked with the correct argument types (or compatible argunient

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 the isalnum(),isalpha(), isdigit(), isgraph(), islower (), isprint(), ispunct(), isspace(), isupper(), isxdigit(),
tolower (), or toupper () 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. (See GA01
in 1.3.4.)

8.1.2.2, Description (8.1)

04 R) Eor_fi |nht() of ienlnllm(), imlphn(), iq‘nfrl(), iedigi'r()’ iegrnph()’ idn\/\lnro, i$rinf0, iQpl |nr~f(), iQQ:’\Qr‘ﬁ(),
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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8.1.2.3 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() (81)

8.1.3.1 Synopsis (8.1)

01¢A) If theimplementation 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 GA36in27.3.)

Otherwise:
When the header <I ocal e. h>isincluded, then the function setlocal&()-is declared with the regult
type char *. (See GA36in 2.7.3.)

02(C) If setlocale() is defined as a macro when the header <I ocal e. h> isineluded:
When the macro setlocale() is invoked with the correct argument types (or compatible argunient
typesin the case that C Standard {2} support is provided), then it expands to an expression withthe
result type char *. (See GA37in 2.7.3.)

03(C) If setlocale() is defined as a macro in the header <I ocal e h>:
It evaluates its arguments only once, fully protécted by parentheses when necessary, and protectg
result value with extra parentheses when necessary. (See GAOlin 1.3.4.)

ts

8.1.3.2 Description (8.1.2.2)

DJL(C) If theimplementation supports values fortocale other than “C”:
The other values supported for [ocale are documented in 8.1.2.2 of the PCD.1.

04(A) When locale is a pointer to thesstring “C”, then a call to setlocale(category, locale) sets the locale for the
specified category to the minimal-environment for C-language translation.

NOTE — The minimal environment for C-language translation is specified in Section 4.4 of the C Standard {2} .

05(A) Whenlocaleisapointerto thestring “POSIX”, then acall to setlocal e(category, locale) setsthelocale for|the
specified category(to)an environment that includes the minimal environment, for C-language translation.

06(A) When no callchas been made to setlocale() by the application after the most recent successful replacement of
the processimage, then the “C” locale is the locale associated with the process.

DO2(C) If the strivg returned from setlocale(), when localeisaNULL pointer, is documented:
The details are contained in 8.1.2.2 of the PCD.1.

07(A) « When locale is a pointer to a NULL string, and when the environment variable LC_ALL specifies a vdlid
locale, then setlocale(category, locale) setsthe locale for the requested category (or all categoriesin the
of tategory tC_ AL T tothe vatue of theenviTonment varrabte tC AT

08(A) 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.

DO03(C) 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)

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

10(A)

11(A)

12(A)

13(A)

14(A)

15(A)

16(A)

To avalid locale, then setfocale(category, Tocal€) Sets the Speciiied calegory 1o the value In the correspondi ng
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’'L C_ALL is
either not set or is set to aNULL string, and when the environment variable corresponding.tacategory ishot
aNULL string and is not a valid locale, then setlocale(category, locale) returns NUL L. ‘ahd does not change
the locale setting.

When category is any of LC_CTYPE, LC _COLLATE, LC TIME/ LC_NUMERIC, |or
LC_MONETARY, when localeisapointer to aNULL string, when the enyironment variable LC_ALL @nd
the environment variable corresponding to category are each either not set-or-set to aNULL string, and when
the environment variable LANG is set to a valid locale, then setlocal é(category, locale) sets the speciflied
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 is set fo a
NULL string, and when the environment variable LANG is not a NULL string and does not specify av
locale, then setlocal e(category, locale) returns NUR{and does not change the |ocale setting.

When category isLC_ALL, when localeis a painter to a NULL string, and when the environment vari
LC_ALL. is either not set or is set to_ @aNULL string, then for each of the environment vari

LC_NUMERIC, andLC_MONETARY that is either not set or set to a NULL string, setlocale(category,
locale) sets the localé for that category to the value of the environment variable LANG.

When categary,is LC_ALL, when locale is a pointer to a NULL string, when the environment varigble
LC_ALL-iseither not set or is set to NULL, and when any of the environment variables LC_CTYPE,
LC CQLELATE,LC TIME,LC_NUMERIC, and LC_MONETARY isnot aNULL string and does hot
specify avalid locale, then setlocal e(category, local€) returns NULL and does not change the local e setting.

When category is LC_ALL, when locale is a pointer to a NULL string, when the environment varigble

LC_ALL is either not set or is set to a NULL, when any of the environment variables LC_CTYPE,
LC COLLATE LC TIME L C NUMERIC andl C MONETARY jseither not setorissettoaNUl |

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) Farfunct() of acos(), asin(). atan(). cos(). sinQ). tan(). cosh(). sinh(). tanh(). exp(). 1agQ. logl00. sart(). cell ().

fabs(), and floor():
If the implementation provides C Standard {2} 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 the r
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. (SeeGA36in 2.7.3.)
Otherwise:
When the header <mat h. h> isincluded, then thefunction funct() is declared with the r
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(double, int\ *) isdeclared. (See GA36in 2.7.3.)
Otherwise:
When the header <mat h. h>-isincluded, then the function frexp() is declared with the r
type double. (See GA36 in2.7.3.)

For Idexp():
If the implementation provides C Standard {2} support:
When the header <mat h. h> isincluded, then the function prototype
doubl e Jfdexp(doubl e, int) isdeclared. (See GA36in2.7.3)
Otherwise:
Wherrthe header <mat h. h> isincluded, then the function Idexp() is declared with the r
typedouble. (See GA36in2.7.3.)

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:

When the header <mat h. h> isincluded, then the function modf() is declared with the r
type double (an GA36in27 ’-2)

IEEE Std 2003.1-1992 (Reaff 2000)

esult

esult

esult

esult

e:lsult

02(C)

For funct() of acos(), asin(), atan(), co¥(), sin(), tan(), cosh(), sinh(), tanh(), exp(), log(), l0g10(), sgrt(), ¢
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 argu
typesinthe casethat C Standard {2} support is provided), then it expandsto an expression
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(), og(), 10g10(), sart(),eil (),
fabs(), floor(), atan2(), pow(), fmod(), frexp(), Idexp(), and modf():
If the implementation provides C Standard {2} support:
Element funct() complies with the requirements of the C Standard {2} . (See GAB31n 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}.

8.1.4.3 Returns (8.1)

There are no assertions specific to this subclause.
8.1.4.4 Errors (8.1)

There are no assertions specific to this subclause.
8.1.5 setjimp() (8.1)

8.1.5.1 Synopsis (8.1)

0

=Y

C) If setjmp() is not defined as a macro:
When the header <set j np-th> isincluded, then setjmp() is declared as an identifier with extetjnal
linkage and result typeint.(See GA36in 2.7.3.)

02(C) If setjmp() is defined as amacro in the header <set j np. h>:
When the headex;<set j np. h> is included and the macro setjmp() is invoked with the cortect
argument types,then it expands to an expression with the result type int. (See GA37in 2.7.3.)

03(C) If setjmp() is defined)as a macro in the header <set j np. h>:

It protects its 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 setfjmp() 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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8.1.5.4 Errors (8.1)

There are no assertions specific to this subclause.

8.1.6 longjmp() (8.1)

8.1.6.1 Synopsis (8.1)

IEEE Std 2003.1-1992 (Reaff 2000)

01(C) __If the implementation provides C Standard {2} support-
When the header <set j nmp. h> isincluded, then the function prototype
voi d |l ongj mp(j np_buf, int) is declared.(SeeGA36in2.7.3))
DJL(C) If theimplementation provides Common-Usage C support:
The result type for function longjmp() is contained in 8.1 of the PCD.1. (See DGAQYin 1.3.3.3.
02(D) If theimplementation provides C Standard {2} support and longjmp() is defined as a macrho when the hegder
<setj np. h>isincluded:
When the macro longjmp() is invoked with the correct argument types (or compatible argunient
typesin the case that C Standard {2} support is provided), then it expands to an expression withthe
result type void. (See GA37in 2.7.3.)
See Reason 2 in Section 5. of POSIX.3 {4}.
03(C) If longimp() is defined as amacro in the header <set j np. h>:
It evaluates its arguments only once, fully protected by parentheses when necessary. (See GAO] in
1.33)
8.1.6.2 Description (8.1)
04(B) If theimplementation provides C Standard {2} support:
Element longjmp() complies with therequirements of the C Standard { 2} . (See GA63in 8.)
Otherwise:
Element longjmp() compliesiwith 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}.
8.1.6.3 Returns (8.1)
There are no assertions specific to this subclause.
8.1.6.4 Errors (8.1)
There are no assertions specific to this subclause.
8.1.7 clearerr() (8.1)
8.1.74 Q\Jlnnpeie (Q 1)
01(C) If theimplementation 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.)
DO1(C) If theimplementation 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.)
Copyright © 2000 IEEE All Rights Reserved 223


https://standardsiso.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(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 GAQ

1.33)

n

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} . (Se&GA63in 8..)

Otherwise:
Element clearerr() 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}.
8.1.7.3 Returns (8.1)

There are no assertions specific to this subclause.
8.1.7.4 Errors (8.1)

There are no assertions specific to this subclause.
8.1.8 fclose() (8.1)

8.1.8.1 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 fcl ose(FI LE [*)
is declared. (See GA36in 2.7.3.)

Otherwise:
When the hieader <st di 0. h> isincluded, then the function fclose() is either declared with result
typedntor not declared in the header. (See GA36in 2.7.3.)

02(C) If fclose()/is'defined 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 regult
typeint. (See GA37in2.7.3.)

03(C)) If fclose() is defined as amacro in the header <st di 0. h>:
[t evaluates its arguments only once, Tully protected by parentheses when necessary, and protects its
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.

224 Copyright © 2000 IEEE All Rights Reserved


https://standardsiso.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

05(A) Whenacall 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.

RO1 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.)

06(B) 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}.

07(A) When dl file descriptors associated with a FIFO special file have been closed by fclose(), then dataremaining
in the FIFO is discarded.

08(B) When al file descriptors associated with an open file description have been closed by fclose(),ithen the open
file description is freed.
See Reason 1in Section 5. of POSIX.3 {4}.

09(B) When all 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}.

10(B) When all file descriptors associated with a file have been closed by felose(), and when the link count of [the
fileis zero, then the fileis no longer accessible.
See Reason 3 in Section 5. of POSIX.3 {4}.

11{A) When afileis closed viafclose() by the last process that kiad it open, all time-related fields still marked|for
update are updated.

12{A) When the stream is writable and buffered datais caused to be written, then a call to fclose(stream) marksifor

8.1.8.3 Returns (8.2.3.11)

ROp

8.1.8.4 Errors (8.2.3.11)

3(¢)

14(A)

15(c)

update the st_ctime and st_mtime fields of the underlying file.

When a call to fclose() completes unstiecessfully, then a value of EOF is returned and sets errno to indigate
the error. (See Assertions 13-19,in'8:1.8.4.)

If the implementation‘provides buffered streams:
When the_stream references a pipe or FIFO, and when the underlying file descriptor has fthe
O_NONBLOCK flag set and contains insufficient capacity to accept the buffered data, then acalf to
fclose() returns avalue of EOF and sets errno to [EAGAIN].
Testing Reguirements:

Test for both a pipe and a FIFO.

Wthen the stream pointer argument addresses an underlying file descriptor that is closed, then acall to fcloge()
returns avalue of EOF and sets errno to [EBADF].

If the imrr_\lnmnnt:afinn prn\/idm buffered streams:

16(D)

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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If the implementation 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}.

If the implementation 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 FOF _setserrno to [FPIPE]_and sends a SIGPIPE signal to the calling

19(PCTS_GTI_DEVICE?C:UNTESTED)

8.1.9 feof() (8.1)

8.1.9.1 Synopsis (8.1)

01(A)

02(C)

03(C)

8.1.9.2 Description)(8.1)

04(A)
05(A)

8.1.9:3 Returns (R 1)

process.
Testing Requirements:
Test for both a pipe and a FIFO.

If both the behavior associated with {_POSIX_JOB CONTROL} is supported and‘the implementatjon
provides buffered streams:
When the process is neither ignoring nor blocking the SIGTTOU sighaly and is a member of| an
orphaned background process group, and when TOSTOP is set, thenaeall to fclose() returnsavaue
of EOF and sets errnoto [EIO].

If the implementation 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 result type
int or not declared in the header(See GA36in 2.7.3.)

If feof() is defined as a macro when the-header <st di 0. h> isincluded:
When the macro feof() 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 regult
typeint. (See GA37in 2.7.3.)

If feof() is defined as @macro in the header <st di 0. h>:
It evaluatesits arguments only once, fully protected by parentheses when necessary, and protects
result value with extra parentheses when necessary. (See GAOlin 1.3.4.)

ts

A céll'to feof(stream) returns nonzero when the end of file indicator associated with stream is set.

A-call to feof(stream) returns zero when the end of file indicator associated with streamis clear.

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)

8.1.10.2 Description (8.1)

04(A)
05(A)

8.1.10.3 Returns (8.1)

There are no assertions specific to this subclause.
8.1.10.4 Errors (8.1)

There are no assertions specific to this subclause:
8.1.11 fflush() (8.1)

8.1.11.1 Synopsis (8.1)

01(A)

02(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:
en the er <st di O. IS1ncluded, then the Tunction terror() 1s elther 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 expression'with the regult
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 when-necessary, and protectg
result value with extra parentheses when necessary. (See GAOL in,1.3:4’)

ts

A call to ferror(stream) returns nonzero when the error indicator.associated with stream is set.

A call to ferror(stream) returns zero when the error indicatorassociated with streamis clear.

If the implementation provides C Standard {2} support:
When'the'header <st di 0. h> isincluded, then the function prototypei nt ffl ush(FI LE [*)
isdeclared. (See GA36in2.7.3.)

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.)

IT fflush() is defined as a macro when the header <st di 0. h> isincluded:

\When the macro ffly |Qh() isinvoked with the correct argument types (nr r‘nmpnﬁ ble argument tybes

03(C)

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 Assertions5-11in81114)

8.1.11.4 Errors (8.2.3.11)

05(C) If theimplementation provides buffered streams:
When the underlying file descriptor references a pipe or a FIFO that has the O NONBLOCK flag
set and containsinsufficient capacity to accept the buffered data, then acall to fflash() returnsavglue
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() returns a
value of EOF and sets errno to [EBADF].

07(C) If theimplementation provides buffered streams:
When fflush() isterminated due to receipt of asignal, ahd when no datawas transferred, then the ¢all
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 exceeds an implementation-defined maximum file size, then
acall to fflush() returns avalue of EOF arndsets errno to [EFBIG].

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

09(D) If theimplementation provides buffered streams:
When attempting to write te a device that has no more space for en acall to fflush() returns avaue
of EOF and sets errno to[ENOSPC].

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

10(C) If the implementation prevides buffered streams:
When attemptingto write to apipe or aFIFO t hat is not open for reading by any process, then a ¢all
to fflush()returns a value of EOF, sets errno to [EPIPE], and sends a SIGPIPE signal to the calljng
process.
Testing Requirements:

Test for both a pipe and a FIFO.

11{PCTS_GTI.DEVICE?C:UNTESTED)

If<both the behavior associated with {_POSIX_JOB_CONTROL} is supported and the implementatjon

provides buffered 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 s set, then acall to fflush() returnsav aue
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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00)

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 casethat C Standard 2} support is provided) then it expandsto an expression with theresiilt t

pe

int. (See GA371in 2.7.3.)

03(C) If fgetc() is defined as a macro in the header <st di 0. h>:

8.1

04

8.1

RO

8.1

05

06

07

It evaluates its arguments only once, fully protected by parentheses when necessary, and protects
result value with extra parentheses when necessary. (see GA01 in 1.3.4.)

.12.2 Description (8.2.3.5)

A) When data was not supplied by a prior call to ungetc(), and when there has beén-no previous buffered r
operation on the stream, then a call to fgetc() marks for update the st_atime field’of the underlying file.

.12.3 Returns (8.2.3.11)

il When acall to fgetc() completes unsuccessfully, then avalue of EQF isreturned and sets errno to indicate
error. (See Assertions 5-9in 8.1.12.4.)

.12.4 Errors (8.2.3.11)

A)  When the underlying file descriptor references a pipe or a FIFO that has the O_NONBLOCK flag set
contains insufficient data to process aread request; then acall to fgetc() returns avalue of EOF and sets er
to [EAGAIN].

Testing Requirements:
Test for both a pipe and a FIFO.

A)  When the stream pointer argumeéntiaddresses afile descriptor that is not open for reading, then acall to fge
returns avalue of EOF and sets-errno to [EBADF].

A)  When fgetc() isterminated)due to receipt of asignal, and when no data was transferred, then the call to fge]
returns avalue of EOk.and setserrno to [EINTR].

08{C) If the behavior @ssociated with {_POSIX_JOB_CONTROL} is supported:
When-the process is ignoring or blocking the SIGTTIN signal and is a member of a backgroyind

09

pracess group, and when the stream argument references the controlling terminal, then a cal
fgetc(stream) returns avalue of EO and setserrno to [EIO].

PCTS_GTI/DEVICE?C:UNTESTED)
If the behavior associated with {_POSIX_JOB_CONTROL} is supported:

ts

bad

the

and
no

to

the

When the process is a member of an orphaned background process group, and when

streamargument references the controlling terminal, then a call to fgefc(stream) refurns 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 casethat C Standard 2} support is provided) then it expandsto an expression with the resiilt type
char*. (See GA37in 2.7.3.)

03(C) If fgets() is defined as amacro in the header <st di 0. h>:

8.1.13.2 Description (8.2.3.5)

04(A)

8.1.13.3 Returns (8.2.3.11)

RO

8.1.13.4 Errors (8.2.3.11)

05(A)

06(A)

07(A)

08(C)

09(PCTSGTI_DEVICE?C:UNTESTED)

ts

It evaluates its arguments only once, fully protected by parentheses when necessary, and protects
result value with extra parentheses when necessary. (See GAOlin 1.3.4.)

On a call to fgets() when data was not supplied by a prior call to ungetc(), @nd-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.

When acall to fgets() completes unsuccessfully, then a NULD ‘pointer is returned and sets errno to indigate
the error. (See Assertions 5-9in 8.1.13.4.)

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 fequest, then a call to fgets() returns a NULL pointer and sets
errno to [EAGAIN].

Testing Requirements:
Test for both a pipe and-aFIFO.

When the stream pointer argument addresses afile descriptor that is not open for reading, then acall to fgefs()
returnsaNULL pointer andsets errno to [EBADF].

When fgets() isterminated due to receipt of asignal, and when no datawas transferred, then the call to fgets()
returnsaNUL L peinter and setserrno to [EINTR].

If the behaviar-associated with {_POSIX_JOB_CONTROL} is supported:
When the process is ignoring or blocking the SIGTTIN signal and is a member of a backgroyind
process group, and when the stream argument references the controlling terminal, then a cal| to
fgets(stream) returnsa NUL L pointer and sets errno to [EIO].

If the behavior associated with {_POSIX_JOB_CONTROL} is supported:

230

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)

00)

01(A) If theimplementation provides C Standard {2} support:
When the header <st di 0. h> isincluded, then the function prototype
FI LE * fopen(const char *, const char *) isdeclared. (See GA36in2.7.3.)
Otherwise:
VWhen the header <st dI 0. h> Isincluded, then the Tunction jopen() 1s declared with the result type
FILE*. (See GA36in2.7.3.)

02(C) 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 argument types
in the case that C Standard {2} support is provided), then it expands to an expression'with the regult
type FILE *. (See GA37in 2.7.3.)

03(C) If fopen() is defined as a macro in the header <st di 0. h>:

It evaluates its arguments only once, fully protected by parentheses whéen-necessary, and protectg its
result value with extra parentheses when necessary. (See GAOL in,1.3:4’)

8.1.14.2 Description (8.2.3.1)

04(A) When the first filename component of the filename argument i<, and the pathname does not begin with a
slash, then fopen() resolves the pathname by locating the secand.filename component when specified) injthe
current working directory. (See GA14in 2.3.6.)

05(A) When the filename argument pointsto the string “/ ”, then fopen() resolves the pathname to the root directpry
of the process. (See GA15in 2.3.6.)

06({A) When the filename argument points to the string “/ / / ”, then fopen() resolves the pathname to the rpot
directory of the process. (See GA16in 2.3.6y)

07(A) When the filename argument points to astring beginning with a single slash or beginning with three or more
slashes, then fopen() resolves the pathname by locating the first filename component of the pathname injthe
root directory of the process. (See GA17in 2.3.6.)

08(A) Whenthefirst filename component of the filename argumentis“..”, the pathname does not begin with aslash,
and the current working directory is not the root directory of the process, then fopen() resolves the pathngme
by locating the second fitename component (when specified) in the parent directory of the current workjng
directory. (See GA18in 2.3.6.)

09(A) When the filename argument points to the string “F1/” and F1 is a directory, then fopen() resolves [the
pathname to-£1. (See GA19in 2.3.6.)

10(A) When the argument filename points to the string “F1//* and F1 is a directory, then fopen() resolves [the
pathhameto F1, which isin the current working directory. (See GA20in 2.3.6.)

11¢A) , When the filename argument pointsto the string “ F1/F2”, then fopen() resolvesthe pathnameto thefile F2 in
the directory F1, which isin the current working directory. (See GA21in 2.3.6.)

12(A)  When the pathname argument points to 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.)

13(A) When the filename argument points to the string “F1/../F1/F2”, then fopen() resolves the pathname to thefile
F2 inthedirectory F1, which isin the current working directory. (See GA23in 2.3.6.)

14(A) When the filename argument points to the string “FL1//F2”, then fopen() resolves the pathname to the file F2

Copyright © 2000 IEEE All Rights Reserved
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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

IEEE Std 2003.1-1992 (Reaff 2000)

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 follow
characters:

ABCDEFGHIJKLMNOPQRSTUVWXYZ

abcdefghij kimnopgrstuvwxyz

ing

17

18
19

8.1

RO

8.1

A)

A)
A)

il

20(A)

21

22

A)

A)

23(A)

24

25

A)

A)

.14.3 Returns (8.2.3.11)

.14.4 Errors (8.2.3.11)

U1Z23456/76Y9._-
(See GA02in 2.2.2.32))

On a call to fopen(filename, type), the pathname filename retains the unique identity of its upper-
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 beth reading and writing
owner, for group and for other users except for those bits set in the file mode cregtion mask of the process.
execute (search) permission bits are set.

When acall to fopen() completes unsuccessfully, then aNUL L peinter is returned and sets errno to indig
the error. (See Assertions 20-24, 26, and 29-34in 8.1.14.4.)

When search permission is denied on a component of the filename prefix, then acall to fopen(filename, ty
returnsa NULL pointer and sets errno to [EACCES].

When the file exists and the requested read-and/or write permission is denied, then a call to fopen(filenal
type) returnsa NUL L pointer and sets éxrno to [EACCES].

Testing Requirements:

Test for instances, when type is“w”, “w+”, “wb”, “wb+”, or “w+b”, that the file is not truncated.

When the file does not exist,»and when write permission is denied for the parent directory of the file to
created, then acall to fopen(filename, type) returnsaNULL pointer, sets errno to [EACCES], and the fil
not created.

and

for
No

ate

pe)

ne,

be
B s

D

When fopen() isinterrupted by a signal, then the call to fopen(filename, type) returns a NUL L pointer, $ets

errno to [EINTR], and does not mark for update st_ctime and st_mtime fields of the file and parent direct
and the st.atimefield of thefile.

When the named file is a directory, and when typeis “w”, “a’, “r+", “w+", “a+”, “wb”, “ab”, “r+b”, “rb
“wb”, “wb+", “at+b”, or “ab+”, then a call to fopen(filename, type) returns a NUL L pointer, sets errng
[EISDIR], and does not mark for update st_ctime, st_mtime, and st_atime fields of the file.

bry

If {OPEN_MAX}£{PCTS OPEN_MAX}:

232

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 “at+b”, that the fileis not created, and
¥ When the file exists and typeis “w”, “w+", “wb”, “wb+", or “w+b”, that the file is
truncated
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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:

IEEE Std 2003.1-1992 (Reaff 2000)

When the length of a pathname component of filename islonger than the maximum number of bytes
inafilename {NAME_MAX}, then acall to fopen(filename, type) returns avalue of (int)-1 and sets

errno to [ENAMETOOLONG].

27((NAME_MAX}S{PCTS NAME_MAX}?C UNTESTED)

28(A)

29(B)

30(A)

31(A)

32(B)

33(A)

34(C)

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}, thenacal] to

fopen(filename, type) succeeds.

If {PATH_MAX} £ {PCTS PATH_MAX}:
When the length of the filename argument exceeds the maximum number, of bytes in a pathng
{PATH_MAX}, then a call to fopen(filename, type) returns a NULL pointer and sets errnd
[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 ta fopen(filename, type) returns a NU
pointer and sets errno to [ENFILE].

Testing Requirements:
Test for instances
¥ When the file does not exist and type is “w”, “a’, “w+", “at”, “wb", “ab”, “wb+", “ab

“w+b”, or “atb”, that thefileis not created, and
¥ Whenthefileexistsand typeis“w’y“w+", “wb”, “wb+", or “w+b”, that thefileis not truncs

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

When type is “r", “r+", “rb”, “r+b”, ‘er-*rb+", and when the named file does not exist, then a call
fopen(filename, type) returns a NUL Epointer and sets errno to [ENOENT].

When a component of the path prefix of filename does not exist or filename points to an empty string, a
to fopen(filename, type) returns.a NUL L pointer and sets errno to [ENOENT].

When the directory or (file system that would contain the new file cannot be extended, then a call
fopen(filename, type) returnsaNUL L pointer, sets errno to [ENOSPC], and the file is not created.

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

When a compenent of the filename prefix is not a directory, then a call to fopen(filename, type) return
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+", “3
“wb”, “ab”, “r+b", “rb+”, “w+b”, “wb+", “at+b”, or “ab+”, then a call to fopen(filename, ty

ime

to

cal |

to

L7

pe)

returnsaNULL pointer and sets errno to [EROFS].
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Testing Requirements:
Test for instances
¥ When thefile does not exist and typeis“w”, “
“w+b”, “atb”, that thefileis not created, and
¥ When the file exists and typeis “w”, “w+", “wb”, “wb+", or “w+b”, that the file is
truncated

a
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8.1.15 fputc() (8.1)

8.1.15.1 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
int fputc(int, FILE *) isdeclared. (See GA36in 2.7.3)

Otherwise:

00)

02(C)

03(C)

VWhen the header <st di 0. h> IS Included, then the Tunction 1putc() 1s either declared With IeS
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 typel
the case that C Standard {2} support is provided), then it expands to an expression)with the re
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 when-necessary, and protectg
result value with extra parentheses when necessary. (See GAOL in,1.3:4’)

8.1.15.2 Description (8.2.3.6)

04(A)

bul t

5in
sul t

ts

On acall to fputc() the st_ctime and st_mtime fields of the file ateimarked for update when datais causegl to

be written.

Testing Requirements:
Test for the cases when acall to fputc() is followed by calls to fflush(), fclose(), exit(), and abort

8.1.15.3 Returns (8.2.3.11)

RO

When acall to fputc() compl etes unsuccessfully, then avalue of EOF isreturned and sets errno to indicate
error. (See Assertions 5-11in 8.1.15.4)

8.1.15.4 Errors (8.2.3.11)

05(A)

06(A)

07(A)

09(B)

234

When the underlying file descriptor references a pipe or a FIFO that has the O_NONBLOCK flag set

the

and

contains insufficient capacity to accept the buffered data, then acall to fputc() returns avalue of EOF and $ets

errno to [EAGAIN].
Testing Requirements:
Testforboth a pipe and a FIFO.

When thé stréam pointer argument addresses afile descriptor that is not open for writing, then acall to fpu
returns@value of EOF and sets errno to [EBADF].

Wrhen fputc() isterminated due to receipt of asignal, and when no datawas transferred, then the call to fpu
returns avalue of EOF and setserrno to [EINTR].

arsl

fputc() returns aval ue 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 value of

EOF and sets errno to [ENOSPC].
See Reason 1 in Section 5. of POSIX.3 {4}.
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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 1S Sset, and when the siream referenced isjthe
controlling terminal, then a call to fputc(stream) returns a value of EOF and sets errno to [EOY.

8.1.16 fputs() (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 prototypé
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 regult
type int or not declared in the header. (See GA36in 2.7.3)

02(C) If fputs() is defined as a macro when th header <st di 0. h>4s'included:
When the macro fputs() isinvoked with the correctargument types (or compatible argument typegin
the case that C Standard {2} support is provided); then it expands to an expression with the regult
typeint. (See GA37in 2.7.3)

03(C) If fputs() 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
result value with extra parentheseswhen necessary. (See GAOlin 1.3.4)

ts

8.1.16.2 Description (8.2.3.6)
04(A) Onacall to fputs(), the st_ctimeand st_mtime fields of the file are marked for update between its successful
completion and the nest successful completion of a call to either fflush() or fclose() on the same stream ¢r a
call to exit() or abort().
8.1.16.3 Returns (8.2.3.11)

RO When a calltofputs() compl etes unsuccessfully, then avalue of EOF isreturned and sets errno to indicatefthe
error. (Seg-Assertions 5-11in 8.1.16.4)

8.1.16.4 Errors (8.2.3.11)

05(A) When the underlyl ng file d@crlptor references a pi pe or a FIFO that has the O_NONBLOCK flag set and

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 write to a pipe or aFIFO that is not open for reading by any process, then a call\o fputs()

11{PCTS_GTI_DEVICE?C:UNTESTED)

8.1.17 fread() (8.1)

8.1.17.1 Synopsis (8.1)

01(A)

02(C)

03(C)

8.1.17.2 Description (8.2.3.5)

04(A)

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.

If the behavior associated with {_POSIX_JOB_CONTROL} is supported:
When the process is neither ignoring nor blocking the SIGTTQU\signal and is a member of| an
orphaned background process group, when TOSTOP is set, angrwhen the stream referenced isfthe
controlling terminal, then a call to fputs(s, stream) returns avalue of EOF and sets errno to [EIQ)].

—_—

If the implementation provides C Standard {2} support:
When the header <st di 0. h> isincluded, then the function prototype
size_t fread(void *,sized®, size t, FILE *) isdeclared. (See GA36in 2.7.3.)

Otherwise:
When the headr <st di 0. h> iSincluded, then the function fread() is declared with the result type
size t. (See GA36in 2.7.3)

If fread() is defined as a macro when the header <st di 0. h> isincluded:
When the macrofread() 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 regult
type size t. (See GA37in2.7.3)

If fread() is definedas amacro in the header <st di 0. h>:
It evalyates its arguments only once, fully protected by parentheses when necessary, and protectg
result value with extra parentheses when necessary. (See GAOL in 1.3.4)

ts

On a call to fread() when data was not supplied by a prior call 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.

8.1.17.3 Returns (8.2.3.11)

RO1

236

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 descriptar that isnot open for reading, then a call 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 cal| 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 backgrolind
process group, and when the stream argument references the controlling 'terminal, then a call to
fread(ptr, size, nmemb, stream) returns a value of (size_t)0 and sets errno to [EIQ].

09(PCTS_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 strgam
argument references the controlling terminal, then a call to fread(ptr, size, nmemb, stream) returpsa
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 x¢char *, const char *, FILE *) isdeclared. (See 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 defined\as a macro when the header <st di 0. h> isincluded:
When themacro freopen() isinvoked with the correct argument types (or compatible argument types
inthe'ease that C Standard {2} support is provided), then it expands to an expression with the regult
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 protects
result value with extra parentheses when necessary. (See GAOlin 1.3.4.)

ts

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) 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.)

07(A) 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.)

08(A) Whenthefirst filename component of the filename argumentis“..”, the pathname does not begin with aslash,
and the current working directory is not the root directory of the process, then freopen() resolves the
pa’rhnamp by locati ng the second filename component (\/\/hpn QpP(‘ifiPd\ in the parent di rectory of the current
working directory. (See GA18in 2.3.6.)

09(A) When the filename argument points to the string “F1/” and F1 is a directory, then freopen() resalvesthe
pathnameto F1, which isin the current working directory. (See GA19in 2.3.6.)

10{A) When the argument filename points to the string “F1//” and F1 is a directory, then freopen() resolvesithe
pathnameto F1, which isin the current working directory. (See GA20in 2.3.6.)

11¢A) When the filename argument points to the string “ F1/F2”, then freopen() resolves the pathname to the file|F2
in the directory F1, which isin the current working directory. (See GA21in 2.3,63)

12{A) When the pathname argument points to the string “F1/./F2”, then freopen() Tesolves the pathname to the file
F2 inthedirectory F1, which isin the current working directory. (See GA22 in 2.3.6.)

13(A) When the filename argument points to the string “F1/../F1/F2", then(freopen() resolves the pathname tojthe
file F2 inthedirectory F1, which isin the current working directery. (See GA23in 2.3.6.)

14(A) When thefilename argument pointsto the string “ F1//F2", then freopen() resolves the pathnameto the file|F2
in the directory F1, which isin the current working directery. (See GA24in 2.3.6.)

15(C) If {_ POSIX_NO_TRUNC} is not supported in the cotresponding directory:

When the filename component is a string.of more than {NAME_MAX} bytes in a directory [for
which {_POSIX_NO_TRUNC} is not-supported, then freopen() resolves the pathname component
by truncating it to { NAME_MAX} \bytes. (See GA25in 2.3.6.)

16(A) Onacall to freopen(filename, mode, stream), the pathname filename supports filenames containing any of the

following characters:
ABCDEFGHIJKLMNEOPQRSTUVWXYZ
abcdefghijklmnopgrstuvwxyz
0123456789._-

(See GA02in 2.2.2.32)

17(A) Onacall to freopen(filename, mode, stream), the pathname filename retains the unique identity of its upper-
and lowercase letters. (See GA03in 2.2.2.32))

18(A) A call to fregpen() allocates afile descriptor as acall to open() does.

19(A) The fregpen() function deallocates the file descriptor underlying the stream indicated by its argument (il.e.,
thisfile descriptor will be made available for subsequent open()s by the process).

20(A) A When acall to freopen() on the stream is performed, then all outstanding record locks owned by the prodess
on the file associated with the stream are removed.

RO1 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.)

21(B) Whenall filedescriptors associated with a pipe have been closed by freopen(), then dataremaining in the pipe
is discarded.

See Reason 3 in Section 5. of POSIX.3 {4}.
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22(A) When all file descriptors associated with a FIFO specia file have been closed by freopen(), then data
remaining in the FIFO is discarded.

23(B) Whenall filedescriptors 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}.

24(B) 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}.

25(B) When all file descriptors associated with afile have been closed by freopen(), and when the link eount of the
fileis zero, then the fileis no longer accessible.

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

26(A) When afileis closed viafreopen() by the last process that had it open, al time-related fields still marked|for
update are updated.

27(A) 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_mtimefiel ds of the underlying file

28{A) When acall to freopen() creates afile, then the file permission bits are set'to allow both reading and writing
for owner, for group and for other users except for those bits set in thefite mode creation mask of the procgss.
No execute (search) permission bits are set.

8.1.18.3 Returns (8.2.3.11)

ROp When acall to freopen() completes unsuccessfully, themaNUL L pointer isreturned and setserrno to indigate
the error. (See Assertions 29-33, 35, 38-43in 8.1,18:4.)

8.1.18.4 Errors (8.2.3.11)

29(A) When search permission is denied on a component of the filename prefix, then a call to freopen(filename,
mode, stream) returnsaNUL L peiniter and sets errno to [EACCES)].

30(A) When thefile exists and the requested read and/or write permission is denied, then acall to freopen(filename,
mode, stream) returnsa NUL'L pointer and sets errno to [EACCES].

Testing Requirements;
Test for instances when modeis“w”, “w+", “wb”, “wb+", or “w+b”"that the file is not truncated

31¢(A) When the file.does not exist, and when write permission is denied for the parent directory of the file tq be
created, themaeall to freopen(filename, mode, stream) returnsa NUL L pointer, setserrno to [EACCES], and
thefile is not created.

32(A) When'freopen() isinterrupted by a signal, then the call to freopen(filename, mode, stream) returns a NU[- L
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_atime field of thefile.

Mhen the hamed H f,,-. ecto and when mode ic “w” “a” © YV AR ST o r= o W ¢ +n,

“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.

34(B) 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:
When the length of a pathname component of filename islonger than the maximum numberoP 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}, thenacal to
freopen(filename, mode, stream) succeeds.

37(A) If {PATH_MAX} £ {PCTS PATH_MAX}:
When the length of filename argument exceeds the maximum-humber of bytes in a pathnAime
{PATH_MAX}, then a cal to freopen(filename, mode, stréam) returns a NULL pointer and s$ets
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 thetpoint at which freopen() tries to allocate a new file
descriptor, then a call to freopen(filename, mode) stream) returns a NULL pointer and sets errng 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”, thatthe fileis not created, and
% When the file exists and mode is “w”, “w+", “wb”, “wb+", or “w+b”, that the file is hot
truncated
See Reason 1 in Section 5. of POSIX.3 {4}.

39(A) When the mode is*"s “r+", “rb”, “r+b”, or “rb+”, and when the named file does not exist, then a cal| to
freopen(filenamémode, stream) returns a NUL L pointer and sets errno to [ENOENT].

40(A) When acompenent of the path prefix of filename does not exist or filename points to an empty string, thegn a
call to fréopen(filename, mode, stream) returnsaNUL 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 a call| to
freopen(filename, mode, stream) returnsaNUL L pointer, setserrno to [ENOSPC], and the fileis not creafed.

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

42(A)  When a component of the fiTename 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+", “at+”, “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 fileis
truncated

8.1.19 fseek() (8.1)

8.1.19.1 Synopsis (8.1)

IEEE Std 2003.1-1992 (Reaff 2000)

+u’

not

01(A)

02(C)

03(C)

8.1.19.2 Description (8.2.3.7)

RO

04(A)

05(A)

06(A)

8.1.19.3 Returns (8,2:3.11)

ROp

8.1.19.4. Errors (8.2.3.11)

If the implementation provides C Standard {2} support:
When the header <st di 0. h> isincluded, then the function prototype
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 rej
type int or not declared in the header. (See GA36in 2.7.3.)

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.€ompatible argument typel
the case that C Standard {2} support is provided), then it expandSto an expression with the re
typeint. (See GA37in2.7.3.)

If fseek() 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
result value with extra parentheses when necessary.(See GAOlin 1.3.4.)

sul t

5in
sul t

ts

When the file is capable of seeking, and when the'file offset has been set beyond the end of existing datgin

the file by a call to fseek() followed by a call towrite(), then data read from gaps in the file (areas wherg
data has been written) appear as though bytes‘with the value zero had been written. (See Assertion 1§
9.5.2)

no
n

When thefileis capable of seeking, and-when buffered data written by fseek(), if any, does not extend thefjile,

then acall to fseek() does not, by-itself, extend the size of the file.

When the stream is writableand buffered data had not yet been written, then acall to fseek() marks for upg
the st_ctime and st_mtime fields of the underlying file.

When acall to fflush().was the most recent operation [excluding ftell()], then a call to fseek() adjusts the
offset in the underlying open file description to reflect the location specified by the fseek() call.

When acall to fseek() completes unsuccessfully, then anonzero valueis returned and errno is set to indig
the'error. (See Assertions 7-11in 8.1.19.4)

ate

file

ate

07(A)

08(D)

Copyright © 2000 IEEE All Rights Reserved

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.

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) 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}.
10(D)  If theimplementation 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 mare space for data_then a call to fseek() sets errno to [ENQSPC] and retirns a nonzero
value.
See Reason 1 in Section 5. of POS X.3 {4}.
11¢A) When the underlying open file descripton references a pipe or FIFO, then a call to fseek(), sets errnqg to

8.1.20 ftell() (8.1)

8.1.20.1 Synopsis (8.1)

01(A)

02(C)

03(C)

8.1.20.2 Description (8.2.3.10)

04(A)

8.1.20.3 Returns (8.2.3.11)

RO

[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.

If the implementation provides C Standard {2} support:
When the header <st di 0. h> isincluded, then thefunction prototype
long int ftell (FILE *) isdeclared. (Se&GA36in 2.7.3.)

Otherwise:
When the header <st di 0. h> isincluded; then the function ftell() is declared with the result type
longint. (See GA36in2.7.3.)

If ftell() is defined as a macro when the headér<st di 0. h> isincluded:
When the macro ftell() isinvokedywith the correct argument types (or compatible argument typegin
the case that C Standard { 2} (support is provided), then it expands to an expression with the regult
type long int. (See GA37:in.2.7.3.)

If ftell() 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 protectg
result value with extra parentheses when necessary. (See GAOlin 1.3.4.)

ts

The result ofa-call to ftell() after an fflush() is the same as the result before the fflush().

When acall to ftell() completes unsuccessfully, then avalue of (long)-1is returned and sets errno to indigate
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)

IEEE Std 2003.1-1992 (Reaff 2000)

01(A) If theimplementation provides C Standard {2} support:
\When the header <st di 0 _h> isincluded then the function prototype
size_t fwite(const void *, size_ t, size_t, FInE *) isdeclared. (SeeGA36
in2.7.3.)

Otherwise:

When the header <st di 0. h> isincluded, then the function fwrite() is declared withthe result type
size t. (See GA36in 2.7.3.)

02(C) If fwrite() is defined as a macro when the header <st di 0. h> isincluded:
When the macro fwrite() is invoked with the correct argument types (or compatible argument types
in the case that C Standard {2} support is provided), then it expandsto@n expression with the regult
type size t. (See GA37in 2.7.3.)

03(C) If fwrite() is defined as a macro in the header <st di 0. h>:

8.1.21.2 Description (8.2.3.6)

04(A)

05({ PIPE_BUF} £{ PCTS_PIPE_BUF} ?A:UN TESTED)

8.1.21.3 Returns (8.2.3.11)

It evaluates its arguments only once, fully protected by parentheses when necessary, and protects
result value with extra parentheses when necessary. (Se€GAOL1in 1.3.4.)

On acall to fwrite(), the st_ctimeand st_mtimefields of the file are marked for update between its succ
completion and the next successful completion of ‘aeal to either fflush() or fclose() on the same stream
call to exit()or abort().

When fwrite() writes greater than zerg bytes but fewer than requested, then the error indicator for the stre
is set.

ts

ul
ra

)am

RO When a call to fwrite() completes unsuccessfully, and when no bytes are written, then a value of zerg is
returned and errnois set to indicate the error. (See Assertions 6-12 in 8.1.21.4.)

8.1.21.4 Errors (8.2(3;11)

06(A) When the.underlying file descriptor references a pipe era FIFO that has the O_NONBLOCK flag set and
contains insufficient capacity to accept any of the buffered data, then a cal to fwrite() sets errng to
[EAGAIN]and returns a value of zero.

Testing Requirements:
Test for both a pi pe andaFlLEQ

07(A) 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.

08(A) 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.

09(B) When attempting to write to afile that exceeds an implementation-defined maximum file size, and when no

Copyright © 2000 IEEE All Rights Reserved

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{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 signa and is ‘@’member of| an
orphaned background process group, when TOSTOP is set, and when the streamreferenced isfthe
controlling terminal, then acall to fwrite(ptr, size, nmemb, stream) sets errne.to [EIO] and returs 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 thedunction prototypei nt getc(FILE *) is
declared. (See GA361in 2.7.3.)

Otherwise:
When the header <st di 0. h> isincluded; then the function getc() is either declared with regult
type intor not declared in the header. (See GA361in 2.7.3.)

02(C) If getc() is defined as a macro when the header <st di 0. h> isincluded:
When the macro getc() is invoked'with the correct argument types (or compatible argument typegin
the case that C Standard { 2}'support is provided), then it expands to an expression with the regult
typeint. (See GA37in2.7%.3.)

03(C) If getc() is defined as amacro in the header <st di 0. h>:
It evaluates itsargument one or more times, fully protected by parentheses when necessary, @nd
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 buffered read
operation‘on the stream, then a call to getc() marks for update the st_atimefield of the underlying file.

8.1.22.3 Returns (8.2.3.11)

RO When a call to getc() completes unsuccessfully, then avalue of EOF isreturned and sets errno to indicatefthe
error. (See Assertions 5-91n 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 SIGT TTN signal and 1s a member of a backgroyind
process group, and when the streamargument references the controlling terminal, then acall to
getc(stream) returns a value of EOF and setserrno to [EIO].

09(PCTS_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, greup, and when the
streamargument references the controlling terminal, then a call to getc(stream) returns a valug 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, then the function prototypei nt get char (voi dJ) is
declared. (See GA361in 2.7.3.)

Otherwise:
When the header <st di 0. h> isincluded, then the function getchar() is either declared with regult
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 () 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 regult
typeint. (See GA37in'2.7.3.)

03(C) If getchar() is defined as amacro in the header <st di 0. h>:
It protectsits réturn value with extra parentheses when necessary. (See GAOl in 1.3.4.)

8.1.23.2 Description (8.2.3.5)
04(A) On acall te-getchar() 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 marked|for

update:

8.1.23.3{Returns (8.2.3.11)

ROU \When acall to gnfrhnr() anpln‘rm unsuccesstt |Ily' then avalue of EQF isreturned and setserrnotoindidate
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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06(A)

07(A)

08(C)

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

Testing Requirements:
Test for both a pipe and a FIFO.

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].

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].

If the behavior associated with {_POSIX_JOB_CONTROL} is supported:

09(PCTS_GTI_DEVICE?C :UNTESTED)

8.1.24 gets() (8.1)

8.1.24.1 Synopsis (8.1)

01(A)

02(C)

03(C)

8.1.24.2 Description (8.2.3.5)

04(A)

8.1.24.3 Réturns (8.2.3.11)

RO

VWhen the process s 1gnoring or blocking the SIGT TTN signal, 1S a member of a background progess
group, and is attempting to read from its controlling terminal, then acall to getchar() returnsavaue
of EOF and sets errnoto [EIO].

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
fromits controlling terminal, then acall to getchar() returns avalue of EOF and setserrno to [EI[O].

If the implementation provides C Standard {2} support:
When the header <st di 0. h> isincluded, then thefunetion prototypechar * 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 result type
char *. (See GA36in 2.7.3.)

If gets() is defined as a macro when the header<st di 0. h> isincluded:
When the macro gets() 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 regult
type char *. (See GA37 in2/7.3.)

If gets() 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 protectg
result value with extra parentheses when necessary. (See GAOlin 1.3.4.)

ts

When datawas’not supplied by a prior call to ungetc(), and when there has been no previous buffered read
operation,on'the stream, then a call to gets() marks for update the st_atime field of the underlying file.

When acall to gets() completes unsuccessfully, thenaNUL L pointer isreturned and setserrno to indicatefthe
error (Qpn Assertions 5-9in 8.1 QAA)

8.1.24.4 Errors (8.2.3.11)

05(A)

246

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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Testing Requirements:
Test for both a pipe and a FIFO.

06(A) When stdin addresses afile descriptor that isnot open for reading, then acall to gets() returnsaNUL L pointer
and sets errno to [EBADF].
07(A) When gets() isterminated due to receipt of asignal, and when no data was transferred, then the call to gets()
returnsaNULL pointer and setserrno to [EINTR].
08(C) If the behavior associated with { _POSIX_JOB_CONTROL} is supported:
[ When the process 1s Ignoring or blocking the SIGT TTN signal and 1S a member of a backgroyind

09(PCTS_GTI_DEVICE?C:UNTESTED)

8.1.25 perror() (8.1)

8.1.25.1 Synopsis (8.1)

01(C)

DOL(C) If the implementation provides Common-Usage C,sapport:

02(D)

03(C)

8.1.25.2 Description (8.2.3.8)

04(A)

process group, and when stdin references the controlling terminal, then a call to gets(buf) returis a
NULL pointer and setserrno to [EIO].

If the behavior associated with {_POSIX_JOB_CONTROL} is supported:
When the process is a member of an orphaned background process graup; and when stalin
references the controlling terminal, then a call to gets(buf) returnsa NULL pointer and sets errng to
[EIQ].

If the implementation provides C Standard {2} support:
When the header <st di 0. h> isincluded, then the function prototype
voi d perror(const char *) isdeclared.)(See GA36in2.7.3)

The result type for function perror() is contained in 8.1 of the PCD.1. (See DGA01in 1.3.3.3.)

If the implementation provides C Standard {2} support and perror() is defined as a macro when the hegder
<st di 0. h>isincluded:
When the macro perror() 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 regult
type void. (See GA37in 2.7.3.)

See Reason 2 in Section 5.0f'POSIX.3 {4}.

If perror() is defined @ amacro in the header <st di 0. h>:
It evaluates\its arguments only once, fully protected by parentheses when necessary. (See GA01
1.3.3)

n

A céll'to perror() marksfor update the st_ctime and st_mtime fields of the underlying file associated with[the
standard error stream at some time between its successful completion and the completion of fflush() or
fclose() on stderr, or exit() or abort().

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)

8.1.26.2 Description (8.2.3.6)

04(A)

8.1.26.3 Returns (8.2.3.11)

RO

8.1.26.4 Errors (8.2.3.11)

05(A)

06(A)

07(A)

08(B)

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:
en the er <st di O. IS Included, then the function print() 1s either declared with repult
type int or not declared in the header. (See GA36in 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 expression'with the regult
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 when-necessary, and protectg
result value with extra parentheses when necessary. (See GAOL in,1.3:4’)

ts

On acall to printf(), 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 eitherfflush() or fclose() on stdout or acall to eXit()
or abort().

When acall to printf() completes unsuccessfully; then a negative value is returned and sets errno to indigate
the error. (See Assertions 5-11in 8.1.26.4.)

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 value gnd
sets errno to [EAGAIN],

Testing Requirements:
Test for-both a pipe and a FIFO.

When stdout@ddresses a file descriptor that is not open for writing,then a call to printf() returns a negative
value and-Sets errno to [EBADF].

When printf() is terminated due to receipt of a signal, and when no data was transferred, then the cal| to
printf) returns a negative value and setserrnoto [EINTR].

When attempting to write to afile that exceeds an implementation-defined maximum file size, then acal| to
printf()returns a negative value and setserrno to [EFBIG].

09(B)

10(A)

248

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 member of
orphaned background process group, when TOSTOP is set, and when stdout is the controll
terminal, then a call to printf() returns a negative value and sets errno to [EIO].

IEEE Std 2003.1-1992 (Reaff 2000)

an
ing

8.1.27 fprintf() (8.1)

8.1.27.1 Synopsis (8.1)

01(A)

02(C)

03(C)

8.1.27.2 Description (8.2.3.6)

04(A)

8.1.27.3 Returns (8.2.3.11)

RO

8.1.27.4 Errors (8:2)3.11)

05(A)

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 GA36n 2.7.3.)

Otherwise:

When the header <st di 0. h> isincluded, then the function fprintf()N'S either declared with regult

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:
When the macro fprintf() is invoked with the correct argument types (or compatible argument ty|
in the case that C Standard {2} support is provided), then'it expands to an expression with the res
typeint. (See GA37in2.7.3)

If fprintf() is defined as a macro in the header <st di 0 %&h>:
It evaluatesits arguments only once, fully protected by parentheses when necessary, and protect
result value with extra parentheses when necessary. (See GAOlin 1.3.4.)

On acall to fprintf(), the st_ctime and st_mtime fields of the file are marked for update between its succ
completion and the next successful.eompletion of acall to either fflush() or fclose() on the same stream
call to exit() or abort().

When acall to fprintf() completes unsuccessfully, then a negative valueis returned and sets errno to indig
the error. (See Assertions 5-11in 8.1.27.4.)

When'the underlying file descriptor references a pipe or a FIFO that has the O_NONBLOCK flag set
contains insufficient capacity to accept the buffered data, then a call to fprintf() returns a negative value
sets errno to [EAGAIN].

pes
sul t

ts

ul
ra

ate

and
and

Testina Requirements:
~ Ll

06(A)

07(A)

Copyright © 2000 IEEE All Rights Reserved

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
fprintf() returns a negative value and sets errno to [EBADF].

to

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)
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When attempting to write to afile that exceeds an implementation-defined maximum file size, then acall to
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 a call to fprintf() returns a negative
value and sets errno to [ENOSPC].

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

\When attempting to write to a pipe or a FIFO that is nat apen for reading by any pracess_then a call to

11{PCTS_GTI_DEVICE?C :UNTESTED)

8.1.28 sprintf() (8.1)

8.1.28.1 Synopsis (8.1)

01(A)

02(C)

03(C)

8.1.28.2 Description (8.1)

04(B)

0

fprintf() returns a negative value, sets errno to [EPIPE], and sends a SIGPIPE signa to the calling proces

Testing Requirements:
Test for both a pipe and a FIFO.

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 isfthe
controlling terminal, then a call to fprintf(stream, format) returns anegéative value and sets errng to
[EIQ].

If the implementation provides C Standard {2} support!
When the header <st di 0. h> isincluded, then 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 with result
type int 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:
When the macro sprintf()i's 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 regult
typeint. (See GA37in 2.7.3.)

If sprintf() is defined asa macro in the header <st di 0. h>:
It evaluatesits arguments only once, fully protected by parentheses when necessary, and protectg
result value with extra parentheses when necessary. (See GAOlin 1.3.4.)

ts

If_ the.implementation provides C Standard {2} support:
Element sprintf()complies with the requirements of the C Standard {2} . (See GA63in 8..)

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) 1f the implementation pravides C Standard {2} support-

00)

02

When the header <st di 0. h> isincluded, then the function prototype
int vprintf(const char *, va_list) isdeclared. (See GA36in2.7.3.)

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 res
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 when

04

8.1

05

8.1

RO

8.1

06

header <st di 0. h> isincluded:
When the macro vprintf() isinvoked with the correct argument types«(ef,compatible argument ty|
in the case that C Standard {2} support is provided), then it expandSto an expression with the re
typeint. (See GA37in2.7.3)

C) If theimplementation provides vprintf() from the C Standard {2}, and vprintf() is defined as a macro in
header <st di 0. h>:
It evaluates its arguments only once, fully protected/y parentheses when necessary, and protects
result value with extra parentheses when necessary. (See GAOlin 1.3.4.)

.29.2 Description (8.2.3.6)

C) If theimplementation 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 betweer i

successful completion and the next successful completion of a call to either fflush() or fclose()
stdout or acall to exit() or abort().

.29.3 Returns (8.2.3.11)

il When acall to vprintf() completes unsuccessfully, then a negative value is returned and sets errno to indig
the error. (See Assertions6-12 in 8.1.29.4.)

.29.4 Errors (8.2.3.41)

C) If theimplementation provides vprintf() from the C Standard {2} :

sul t

the

pes
sul t

the

ts

on

ate

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 vprintf() returr
negative value and sets errno to [EAGAIN].
Testing Requirements:

S a

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
call to vprintf() returns a negative value and sets errno to [EINTR].

09(D) If theimplementation provides vprintf() from the C Standard { 2} :

Copyright © 2000 IEEE All Rights Reserved
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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}.

114C) If the implementation provides vprintf() from the C Standard {2} :
When attempting to write to a pipe or a FIFO that is not open for reading by any process, thewa ¢all
to vprintf() returns anegative value, sets errno to [EPIPE], and sends a SIGPI PE signal to the calljng
process.
Testing Requirements:

Test for both a pipe and a FIFO.

12{PCTS_GTI_DEVICE?C:UNTESTED)

If the implementation provides vprintf() from the C Standard {2} and.thé-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 isfthe
controlling terminal, then a call to vprintf(stream, format), returns a negative value and sets errng to
[EIQ].

8.1.30 vfprintf() (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 *, x¢const char *, va_list) isdeclared. (See GA36in2.7]3.)

02(C) If theimplementation provides Coamimon-Usage C and vfprintf() from the C Standard { 2} :
When the header <st di_6. h> isincluded, then the function vfprintf() is either declared with result
type int or not declared in 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 macro when
the header <st di 0. h>'isincluded:
When the macro vfprintf() isinvoked with the correct argument types (or compatible argument types
inthe'ease that C Standard {2} support is provided), then it expands to an expression with the regult
type int. (See GA37in2.7.3.)

04(C) If the implementation provides viprintf() from the C Standard {2} and vfprintf() is defined as a macro injthe
headen<st di 0. h>:
It evaluates its arguments only once, fully protected by parentheses when necessary, and protects
result value with extra parentheses when necessary. (See GAOlin 1.3.4.)

ts

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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