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Introduction 

8 

(This introduction is not a normative part of IEEE Std 2003.1-1992, IEEE Standard for Information 
Technology- Test Methods for Measuring Conformance to POSE- 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.l (3) standard. These requirements consist of a 
POSIX.1 (3) ordered list of assertions defining those aspects of POSIX.l (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.l (3) test suite providers 
and POSIX1 (3) implementors. This document specifies those aspects of the stan- 
dard that shall be verified by conformance test methods. 

Organization of This Standard 

9 

10 (1) Statement of scope, normative, references, conformance requirements, 
11 

12 (2) Conventions and definitims (Sectdon 2) 
13 

14 
is 
16 mative. 

17 Related Standards Activities 

This document is organized into three portions: 

and test methods (Section 1) 

(3) Assertions to test POSRz.1 {3) interface facilities (Sections 2 through 10) 

This introduction, any fmtnates, nates accompanying the text, and the informa- 
tive annexes are not considered part of this standard. Annexes A and B are infor- 

18 
is 

20 
21 

22 (1) Language-independent se&= d"ip%&" of POSIX 1 I31 

23 (2) C, Ada, and Fortran language bindings to (1) 
!24 (3) Verification testing methods 

26 (4) Realtime facilities 
26 (5) Secure/Trusted System considerations 

27 (6) Network interface facilities 

Activities to extend this standard to address additional requirements are in pro- 
gress, and similar efforts can be anticipated in the future. 
The following areas are under active consideration at this time, or are expected to 
become active in the near future? 

28 
29 
30 

1) A Standards Status Report that lists all current IEEE Computer Society standards projects is 
available from the IEEE Computer Society, 1730 Massachusetts Avenue NW, Washington, DC 
20036-1903; Telephone: +1202 371-0101; FAX: +1202 728-9614. 
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31 

32 

33 
34 
36 
36 

37 
38 

39 
40 

41 
42 

43 
44 
45 
46 
47 
4a 
49 

50 
51 
52 
53 

54 
65 

56 

57 

58 
59 
60 
61 
62 
63 
64 
65 

66 

67 
68 
69 
70 
71 
72 

(7) System Administration 

(8) Graphical User Interfaces 

(9) Proflles describing application- or user-specific combinations of Open Sys- 
tems standards for: supercomputing, multiprocessor, and batch exten- 
sions; transaction processing; realtime systems; and multiuser systems 
based on historical models 

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

Extensions are approved as “amendments” or “revisions” to this document, follow- 
ing IEEE and ISO/IEC procedures. 

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

If you have an interest in participating in the TCOS working groups addressing 
these issues, please send your name, address, and phone number to the Secretary, 
IEEE Standards Board, Institute of aEle*c$rical and Electronics Engineers, Inc., 
P.O. Box 1331,445 Hoes Lane, Piscritaway, NJ 08855-1331, and ask to have this 
forwarded to the chairperson of the‘ apfwqdate TCOS working group. If you have 
interest in participating in this ,.Work at %hes, international level, contact your 

IEEE Std 2003.1-1992 was prepared e PZOd%~l kqrking group, sponsored by 
the Technical Committee d 0 p  sl&n s a&.& Application Environments of 
the IEEE Computer ”Soci&y. t2.t the time this *,&tan&&d was approved, the 
membership of the P200%1 ” .  &orking group was as follo%vs: 

’<> ISO/IEC national body. .’ $2 85 -*” 

.,e ,I 

.. :-, 

Technicak!&unitt on OqPeriting Systems 
and Appl3uatfoqa Envix6nrhents (WOS) 

Chair: ‘;Tehan-d&i&is PEiris 
I. 

a .  

Lohaine C. Kevra 
Pete Meier 
Andrew T. Twigger 

Treasurer: Quin Hahn 
Secretary: Shane P. McCarron 
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IEEE Standard for Information 
Technology- Test Methods for Measuring 
Conformance to POSE- Part 1: System 
Interfaces 

Sectkm 1: Gemera1 

1.1 scope! 

This standard defines the general quhements  and test methods for measuring 
conformance to ISO/IEC 9945-1: 1990 OEEE Std 1003.1-1990) hereinafter referred 
to as ''POSM.1'' {3}.') It also defines the t& assertions for measuring conformance 
to POSIx.1 {3}. 

This standard is intended for use by 
~ 

- Developers of POSIX1 {3} test methods; 

- Implementors of POSIX1 (3) implementations; 
- Application writers for POSE. 1 {3) conforming implementations; 
- POSIX.1 (3) testing laboratories; and 

- Others interested in validating the conformance of a vendor-claimed 

The purpose of this standard is to specify the test assertions and related test 
methods for measuring conformance of an implementation to POSIX1 (3). 

POSIX1 (3) implementation 

1) The numbers in curly braces correspond to those of the references in 1.2. 
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Testing conformance of an implementation to a standard includes testing the 
claimed capabilities and behavior of the implementation with respect to the con- 
formance requirements of the standard. These test methods are intended to pro- 
vide a reasonable, practical assurance that the implementation conforms to the 
standard. Use of these test methods will not guarantee conformance of an imple- 
mentation to POSIX.l (31; that normally would require exhaustive testing, which 
is impractical for both technical and economic reasons. 

The technical specifications for a P O S E  System Application Program Interface are 
defined in POSM.1 {3}. IEEE Std 2003.1-1992 defines a means of measuring con- 
formance to the POSIX1 I31 technical specifications. Any question of interpreta- 
tion of those technical specifications arising from the use of this standard is a 
question of interpretation of POSIX1 {SI. 

1.2 Normative References 

The following standards contain provisions that, through references in this text, 
constitute provisions of this standard. At the time of publication, the editions 
indicated were valid. All standards -subject to revision, and parties to agree- 
ments based on this standard are encoumged to investigate the possibility of 
applying the most recent editions of the standzrds listed below. 

(1) ISO/IEC 646: 1991,"' Infiirmation tcrchiiol(i~~---ISO 7-hit coded character set 
for information in twchnn,ge. 

{2} ISO/IEC 9899: 1990, In fbrtnal ion tech nolog.y-Progra.nr in irig languages-C. 

(3} ISO/IEC 9945-1: 1990 (IEE15 Std 1008.l-1990),"' Standard for Information 
Technology-Portable Operating System. In terfacc (POSIX)-Part 1: System 
Application Program Interfacc CAPij IC I,angu.agel. 

IEEE Std 1003.3-1991, IEEE Standbrd for Information Technology-Test 
Methods for Measuring Conformance to POSIX. 

..._ ., 

(4} 

. .  . ,  . . . . .. .: " _' 
" X  

, ., . "  .. . . , ,  ., 

. " .g:i. 
"." ,: , 

. ,  
. .  . .  . 

42 
43 CH-1211, &neve 20, Switzerland/Suisse. 
44 
45 

2) ISOmEC documents can be obtained from the IS0 office, 1, rue de VaremM, Case Postale 56, 

3) IEEE documents can be obtained from the The Institute of Electrical and Electronics Engineers, 
Inc., 345 East 47th Street, New York, New York 10017, USA. 
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46 1.3 Conformance 

47 1.3.1 Implementation Conformance 

48 1.3.1.1 Requirements 

49 NOTE: The types of assertion numbering used in this document are explained in IEEE 
50 Std 1003.3-1991 (4). 

51 
52 
53 the PCD.14). 

DOl(A) The conformance document defines an environment in which an applica- 
tion can be run with the behavior specified by POSIX1 (3) in 1.3.1.1 of 

U 1.3.1.2 Documentation 

65 

66 
57 1.3.1.2 of the PCD.l. 

D02(A) The conformance document contains a statement that indicates the full 
name, number, and date of the POSIX1 (3) standard that applies in 

D03(C) If the implementation mmmkes interwithal software standards available 
59 
60 

61 

to a conforming application an$ the implementation documents this: 
The list of these standards Ji;a contalwd in 1.3.1.2 of the PCD.l. 

NOTE: The conformance documen$requirements are spdfied in 1.4.17.1. 

62 1.3.2 Application Conformance 

63 There are no test methods provided for this subclause. 

61 1.3.3 Language-Dependent Services for the C Programming Language 

66 

66 
67 

68 

69 

70 

71 
72 
73 
74 

D04(C) If the C-language providd doesl- not &rm to the C Standard (2): 
The conformance d ~ e n t a t i m  skates that the C-language pro- 
vided does not conform io the C Standard (2) in 1.3.3 of the PCD.l. 

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 

D05(C) If the C Standard (2) language binding is supported: 
The conformance document states the version of the C Standard {21 
referenced in fulfilling the requirements of Section 8 of POSIX1 {3} 
in 1.3.3.2 of the PCD.l. 

76 4) Abbreviations are defined in 1.4.2.3. 

1.3 Conformance 3 
Authorized licensed use limited to: Tsinghua University. Downloaded on February 25,2026 at 03:43:07 UTC from IEEE Xplore.  Restrictions apply. 

Full document details: IEEE 2003.1-1992

http://www.avadocuments.com/doc/ieee-2003-1-1992
http://www.avadocuments.com/doc/ieee-2003-1-1992


IEEE Std 2003.1-1992 IEEE STANDARD FOR INFORMATION TECHNOLOGY- TEST METHODS FOR 

76 

77 
78 
I9 
80 
81 

82 
83 

84 

85 

86 

87 
88 
89 
90 
91 

92 
93 
94 
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105 
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107 
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109 
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111 
112 

1.3.3.3 Common-Usage C Language-Dependent System Support 

DGAOl 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 been provided had the C Standard { Z }  been 
implemented instead of Common-Usage C are contained in 8.1 of the 
PCD.l. 

D06(C) If the Common-Usage C language binding is supported and differences 
exist from the C Standard (21: 

The version of the C Standard (2) used for referencing the differ- 
ences is stated in 1.3.3.3 of the PCD.1. 

1.3.4 Other C Language-Related Specifications 

NOTE: When a macro exists for any function, except asserto, setjmpo, and sigsetjmpo, then all 
assertions, except those in the-Synopsis clause, are tested for both the macro and the function .inter- 
faces. The identifiers with external linkage pmviding access to setjmp() and sigsetjmp() shall be 
tested. Assertions in the Synopsis clniise nre speciffcnlly related to the function or macro interfaces 
as appropriate. (See 1.4.8.j 

. ,  

GAOl For all elements except abort( >, usserf ( ), getCO, pu(c(),  setjmp(), sig- 
setjmp( j, anti tzsef(  1: 

If the f'unct,ion is defined as a macro: 
It (?valuates its argument.s only onee, fully protected by 
parcn thcscs whcn nccossary, mid protwts its result value with 
extra paren thcscs whcii ncccssary. ". 

For fund()  of setjmp( ),and si.g&tjmp(E ' .  

IffunctO is defined as 'a.macr9:" : 
It protects its 'kmiltr "value with extra parentheses when 
necessary. 

There are no assertions specific to this subclause. 

1.3.5 0 t her Lan guage- Itcl U t ed S peci ficotions 

There are no test methods provided for this subclause. 

1.3.6 Test Methods Conformance 

1.3.6.1 Requirements 

A codorming implementation of POSIX.3.1 test methods shall meet all of the fol- 
lowing criteria: 

(1) All test method requirements of 1.4.4 through 1.4.19 that are associated 
with required base assertions shall be implemented. 

(2) If the test method tests for a specific POSIXl {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. 
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All required base assertions shall be tested. 
If the PCTS.1 tests for a specific P0SIX.l I31 profile, then all conditional 
base assertions associated with the requirements of this profile shall be 
implemented. 
A conforming PCTS.1 shall conform to the requirements of IEEE Std 

A conforming pCTS.1 shall document the limitations on POSIX1 {3} test- 
ing when employing the PCTS.1. 

Example: This PCTS.1 considers appropriate privilege to be implemented 

1003.3-1991 (F'OSIX.3 (4)). 

monolithically as a single privilege. 

Recommendations 

A conforming implementation of POSIX.3.1 test methods should meet the follow- 
ing criterion: 

- If extended assertions are within the POSIX.1 (3) profile being tested, then 
these assertions should, whenp possible, be tested. 

1.4 Test Methods 

1.4.1 Introduction 

This clause defines the test methods $a be wed to measure conformance to 
POSIX.1 (3) and contains requirements and recxmxnendations for the test methods 

The contents of POSIX.3.1 are C-language specific because POSIX1 (3) is specified 
in terms of C-language bindings. Except where explicitly stated, the require- 
ments and recommendations of PCWX.3.1 apply to a PCTS.1 written in either 
Common-Usage C or CStandard (21 and test conformance to either Common- 
Usage C or C Standard (2) language bindings of a target system. 

The test methods used for POSIX1 I31 conformance measurement shall consist of 
a PCTS.1 and a documentation audit of the POSIX Conformance Document as 
required by POSE. 1 (3) and its associated PCTP. 1. 

specific to testing PoSIX.1(3). 

1.4.2 Definitions 

1.4.2.1 Terminology 

1.4.2.1.1 may: An option for test methods. 

In this standard the negative of may is need not. 

1.4.2.1.2 shalk A requirement for test methods. 

1.4 Test Methods 5 
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1.4.2.1.3 should A recommended practice for test methods. 

1.4.2.2 General Terms 4 

1.4.2.2.1 assertion: A statement of functionality or behavior for a POSIX element 
that is derived from the POSIX standard being tested and that is true for a con- 
forming POSIX implementation. [IEEE Std 1003.3-19911 

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, [IEEE Std 1003.3-19911 

1.4.2.2.3 assertion test: The software or procedural methods that ascertain the 
conformance of a POSIX implementation to an assertion. [IEEE Std 1003.3-19911 

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 1003.3-19911 

1.4.2.2.5 conditional feature: A>:featu&* or behavior referred to in a POSIX 
standard that need not be present.o~",~~- 'onSrming implementations. [IEEE Std 
1003.3-19911 , .  

1.4.2.2.6 development sys tomput& system used to compile and 
configure a PCTS.l. [IEEE' S$d 1003.3- 199.1 I 

1.4.2.2.7 element: Afuncfional . . .  interi'ace or a namespace allocation. 
Examples of elements are "e,, func 
namespace allocation include hehders 

c": - .I 
or ,a\il.ity programs. Examples of 

;&turn value constants. [IEE-E Std 
5, . 

. - 1  

, " .  

, .  " "  ' .1 $ 

, ... , . 
1003.3-19911 

1.4.2.2.8 extended assertion: An'"assertion -:that is riot required to be tested. 
[IEEE Std 1003.3-19911 . i' . I  

1.4.2.2.9 modem control: The monitoring of modem status lines. 

1.4.2.2.10 POSM Conformancc nocumcnt (PCD): The conformance document 
required by a POSIX standard. [IEEE Std 1003.3-19911 

1.4.2.2.1 1 POSM Conformance Test Procedure (PCTP): The nonsoftware 
procedures possibly used in conjunction with other test methods to measure con- 
formance. [IEEE Std 1003.3-19911 

1.4.2.2.12 POSM Conformance Test Suite (PCTS): The collection of software 
possibly used in conjunction with other tes t  methods to measure conformance. 
[IEEE Std 1003.3-19911 

1.4.2.2.13 required feature: Either a single facility or behavior, or one of a pair 
of alternative facilities or behaviors, required by a POSM standard that is always 
present on a conforming implementation. [IEEE Std 1003.3-19911 
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1.4.2.2.14 target system: The combination of the computer system on which the 
PCTS is executed and the parts of the development system that are used to gen- 
erate the executable code of a PCTS. [IEEE Std 1003.3-19911 

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

Test methods may include a PCTS, PCTP, or an audit of a PCD. [IEEE Std 1003.3- 
19911 

1.4.2.2.16 test result code: A value that describes the result of an assertion 
test. [IEEE Std 1003.3-19911 

1.4.2.2.17 unattainable limit: A limit that is undefined for a target system or 
that has a magnitude exceeding the POSIX1 (3) specified minimum and that 
would require an unreasonable amount of time or system resources to test. 

1.4.2.3 Abbreviations 

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

1.4.2.3.1 C Standard ISO/IEC 9899, Inftrrmation technology-Programming 
languages4  121. 

1.4.2.3.2 Common-Usage Ck Common-Usage C Language-Dependent System 

1.4.2.3.3 PCD.1: POSIX Confomance Document fw POSIX1 13). 

1.4.2.3.4 PCTP.1: POSIX Conformance %st b e d u r e s  for POSIX.l (31. 

1.4.2.3.5 PCTS.l: POSIX Conformance Test Suite for P0SIX.l (3). 

support. 

1.4.2.3.6 POSIX: Colloquial name for the collection of IEEE 1003 standards, draft 
standards, and projects. 

1.4.2.3.7 POSIX.1: ISO/IEC 9946-1: 1990 (WE@ S a  1003.1-1990). 

1.4.2.3.8 POSIX.3 IEEE Std 1003.3-1991. 

1.4.2.3.9 POSIX.3.1: The POSIX3 standard that defines the test methods for the 
POSIX.1 (3) standard; a reference to this standard. 

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. 
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1.4.3.2 Appropriate Privileges 

All assertions that require either the presence or absence of appropriate privilege 
state their requirements. Assertions that contain no stated requirement relating 
to appropriate privilege hold true regardless of what appropriate privileges the 
calling process has. 

1.4.3.3 Testing Constraints 

A testing constraint is a conditional feature, behavior, or additional hardware or 
software needed to test an 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.l for an announcement mechanism 
about the support or nonsupport of POSIZ1 {3} conditional features, then the con- 
ditional phrase of the assertion shall incorporate the appropriate PCD symbol (see 
Table 1-4). 

* .  
I ", . 

1.4.4 PCTS Execution _- 

1.4.4.1 PCTS Target Syst9m S 

support facilities are requi&ci est an a&ra'tional environment for some 
tests within a PCTS.1, where it ibpee~ary..~o,~undertake tasks that are beyond 
the scope of POSIX.l {3}. The implelmwtatJ&n .df these support facilities will differ 
between different target systems, 'sand " Yt will ,be- necessary for the user of the 
PCTS.l to provide an interface to the support facilities to be able to execute the 
PCTS.1 fully. 

2,. L . -: 2.' 

.-., ~ 

I . >  . .  . . ~. . . 1 3  
, ,  . 

. .  I : ,  
.,.". , 

. ,."._ . .x ":' : , .  

. ._."_ ., . 1.4.4.1.1 Requirements .- _ I .  , . ' . .  
!:; : _ _  :* , '7 2..- I ,',. " , . .. : . . "  . '  

The interface syntax for a target s&tem'support facility shall be specified in the 
PCTS. 1 documentation. The values designating successful and unsuccessful pro- 
vision of the requested facility shall also be specified in the PCTS.1 documenta- 
tion. A target system support facility shall return an unsuccessful indicator if the 
target system does not support the facility. 

1.4.4.1.2 Recommendations 

Where POSIX.1 (3) does not provide the means for establishing the required opera- 
tional environment, a portable PCTS.1 should not make assumptions about the 
functions a target system will use to establish this environment. To establish the 
test environment, the PCTS. 1 should use well-defined target system support facili- 
ties that may have to be provided by the user of the PCTS.l. 

To increase portability, a PCTS.1 should allow the test installer to provide target 
system support facilities to establish an environment for testing. 
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250 

261 

262 

253 

254 

255 

266 

267 

258 
269 
260 these facilities. 

A target system support facility should be used to control 

- Associating a controlling terminal with a process 

- Establishing appropriate privileges for a process 
- Mounting a file system with read and write capabilities 

- Mounting a file system with read only capability 

- Unmounting a file system 
- Setting SJSUID mode with chmod() 
- Setting S-ISGID mode with chmod() 

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

261 1.4.4.2 Test Tolerances 

262 1.4.4.2.1 Requirements 

263 
264 
266 
266 
267 

268 
269 
270 
271 
272 
273 

In order to test for proper functioning of the-related functions, a PCTS.1 shall 
permit allowances for a degree of variability in the time to perform certain opera- 
tions. For example, comparisw of the W e s  retamed by the times0 function to 
the times returned separateky by the child processes will vary slightly between 
separate executions of the tehst. 

P0SIX.l (3) does not definb t h  timeline or the asynchronous nature of certain 
events. The PCTS.1 shall exped that the effect &an event on both the initiating 
and all target processes shall be eompl&ed in a reasonable amount of time and 
that all of the affected processes shall continue in the expected manner after the 
event has occurred. The PCTS.1 shall report or document the time variation that 
it allows for a test tolerance. 

1 :  . . .  . ' . .  
.~ 

274 1.4.4.2.2 Recommendations ::," ,.XI ;, -I 

276 None. 
. ;  . :  . .  

276 1.4.4.3 Timeout Tolerances 

277 1.4.4.3.1 Requirements 

278 
279 
BO 
281 
282 

In order to test certain time-related events, a pCTS.1 shall permit allowances for 
variance in the time at which the timer goes off. For instance, the alarm() func- 
tion sets a timer that will cause a SIGALRM to be sent at the specified time. Vari- 
ations in system load and process scheduling can cause the actual time at which 
SIGALW is sent to vary. 

283 1.4.4.3.2 Recommendations 

m 
28s 

A PCTS.1 should use a user configuration variable to specify the defined amount of 
time beyond the specified timer time that a test should wait before reporting 
failure. 
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1.4.5 PCTS Testing Constraints 

1.4.5.1 Requirements 

The symbols to be used by a PCTS.l when denoting POSIX3.1 testing constraints 
are specified in Table 1-1. 

Table 1-1 - Testing Constraints 
~ 

Symbol 
PCTS-APP-LINKDIR 

PCTS-GTI-DEVICE 

PCTS-GTI-BUFFERS-OVTPVT 
PCTS-PROCESS-LIMIT 

PCTS-CHMOD-SET-IDS 

PCTS-INVALID-SIGNAL 
PCTS-INVALID-OWNER 
PCTS-APP-MODE 

PCTS-APP-OWNER 

PCTS-APP-TIMES 

PCTS-ROOT-WRPTAB LF, 
PCTS-HPA-FILE 

Testing Constraint 
The implementation permits the"appropriate privilege process to 
create links to directories. 
The implementatton provides' device types that support the gen- 
eral terminal interface. 
The general terminal interface device buffers its output; 
The system process limit is not exceeded before (CHILD-MAX) is 
reached. 
The function &mod() allows setting the S-ISUID and S-ISGID 
modes. 
An invalid or unsupported signal number exists. 
An invalid gr&fi vr owper ID exists. 
The implmentation'yehnits the appropriate privilege process to 
change fik mode. , .  

~ h c  implemcbntiition permits the ,appropriate privilege process t o  
change owwr and group IDS.$ 
Thc implamenL~tion permits '%e appopriate privilege process to  
change filc times. 3": 

The rtwt file system is not; rc@-o$y~ 
*" 'I%* implement% on supportk'the high -perform nn re a ttri butc file. 

1.4.5.2 Recommendations 

None. 
- I  

1.4.6 PCTS Limits and Configuration Variables 

1.4.6.1 Requirements 

Table 1-2 defines sets of limits. The POSIXl 13) values {ARG_MAx], {CHILD-- 
MAX), {LINK-MAX) , {MAX-CANON1 , {MAX-INPUT] , {NAME-MAX], {OPEN-MAX} , 
(PATH-MAX}, {PIPEBUF], and {TZNAME-MAXI used by the PCTS.l shall be 
obtained from the pathconfo and sysconf() calls, unless the assertion explicitly 
states that the value is to be obtained from a specific header. The POSIX.l {3) 
limit value for {PCTS-LOCK-MAX) is imposed by the system. 
Because certain of these POSIX1 {31 liniits, for practical testing purposes, may be 
unattainable or require an unreasonable amount of time or resources before they 
are attained, values for the mimimum PCTS.1 testing limit (PCTS-mtl) are pro- 
vided as specified in Table 1-2. When a specific PCTS-mtl is less than the associ- 
ated POSIX1 (3) limit, a PCTS.l may set the actual test limit value (PCTS-th) 
such that PCTS-mtl is less than or equal to PCTS-tlv and PCTS-tlv is less than or 
equal to the POSIXl (31 limit. If the implementation does not provide a POSIX.1 
(3) limit, the PCTS.l shall set the test limit value such that PCTS-mtl is less than 
or equal to PCTS-tlv. 
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When the POSIX1 {3) limit obtained from pathconf(), sysconf(), or another 
system-imposed limit is less than or equal to the associated PCTS-mtl, the 
POSIX1 (3) limit shall be used for testing, as shown in Table 1-2. 

Table 1-2 - Configuration Variables 

PCTS-CHILD-MAX 

PCTS-MAXJNPUT 

PCTS-NAME-MAX 

PCTS-OPEN= 

PCTSSATH_MAX 

PCTSJIPE-BUF 

PCTS-TZNAME-MAX 

P0SIX.l Limit 
bWUUN 

system-imposed 
IMAX-CANON 

PCTS mtl (PCTS.1 minimum test limit) 
The lesser of {ARG-MAX), as obtained from sys- 
confo, and ten times (-POSIX-ARG-MAX). 
The lesser of {CHILD-MAX), as obtained from 
sysconfo, and 256. 
The lesser of {LINK_MAx), as obtained from 
pathconfl), and 256. 
The lesser of the system-imposed limit and 2500. 
The lesser of IMAICCANON), as obtained from 
pcsthconfo, and four times (-POSnuIIAIc- 
CANON). 
The lesser of {MAICNPUT), as obtained from 
pathconfo, and four times {-POSIxMAx- 
I"). 
The lesser of {NAME-MAX), as obtained from 
patheonfo, and 2048. 
The lesser of {OPEN-MAX), as obtained from sys- 
mnfll, and 256. 
!be lessw of (PATH-MAX), as obtained from 

m e  lesser of (PmBUF), as obtained from path- 
mnfo, and 327tvI. 
m e  lemer of {TZNW-MAX)), as obtained from 

,pr~thconfo, and 4096. 

st)?sconf( 1, and 656. 

The term obtained from in Table 1 8  refers $0 the meaning of the return value 
from a call topathconfo or sysconf'o. If this return value is -1 and the error indi- 
cator is unchanged, the PCTS.l shall interpret this as a value greater than the 
corresponding PCTS-tlv. 
The manner in which the asse&oais hedescribed in each of the asser- 
tions affected. 

A PCTS.1 shall use configuration parameters to provide information about the 
control sequences used to perform specific terminal operations, as shown in Table 
1-3. The sequences that an implementation uses to erase characters and lines 
differ fkom implementation to implementation. A PCTS.l can assume no 
knowledge of these character sequences. The PCTS.l will verify that the charac- 
ter sequence used to erase the characterfline matches the expected sequence for 
the characterfine erase operation for the target system. These character 
sequences should be provided to the PCTS.l using the configuration variables 
specified in Table 1-3. 

Table 1-3 - Configuration Control Sequences 

Test Option Value 
PCTSJICHOE 
PCTS-ECHOK 

Erase character sequence, or empty if none. 
Erase line sequence, or empty if none. 
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The testing of character and line erase sequences is uhdertaken 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 characters 
into the input line. The,PCTS.l shall then issue an erase character command and 
ensure that the sequence specified in {PCTS-ECHOEJ is used to erase the charac- 
ter. A similar technique is used to test for line erasure except the sequence 
specified in IPCTS-ECHOK} is used to check that the correct sequence of charac- 
ters is used to erase the line. 

1.4.6.1.1 Recommendations 

None. 

1.4.7 Test Methods fol: Headers 

1.4.7.1 Requirements 

The symbol -POSIX-SOURCE shall be defined by the PCTS.l prior to the inclusion 
of any headers. 

Since headers arc not rcquircd to be rcadablc files of C source code on the target 
system, it is ncccssnry to usc indirect ways to test their content. The items 
defined in headers shall be tested as follows to establish compliance as required 
in POSIX1 {3}. 

Y 

)2* - 

Symbolic constants, i)iacros, and t ~ p e s  shall hc tested for existence and 
their runctional correctncss. Sco 1 A.8 for morc requirements on macros. 

Function prototvps in tho C Stmdard (2) shall be tested for their 
existence and correctness of defiii ition. 

Function declarations in Common-TJsage C shall be tested for their 
existence and correctness of definition. 

Function return mlues in Common-Usage C! for functions not returning 
integcr typc shall bc tosted For corrcctncss of rcturn value. 
Datu aggrpgat(> debnitions shall bc tested f i r  thcir existence and correct- 
ness of all members and types associated with members that are 
spe@fied in POSIXl (3). 

Variables shall'be tested-for their existence and types. 

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

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

1.4.7.2 Recommendations 

Headers should be tested by including them in test programs. The following cri- 
teria should be used for type checking, 

- For a definition-of a structure type, the size of each structure member 
should be compared to the size of an item of the type of the member or to 
the size of the type of the member itself. 
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416 
4 16 
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4 18 themselves. 
4 19 
420 
421 ture variables. 

422 
423 the same type. 

424 
425 
426 function return values. 
427 
428 
429 
430 

43 1 
432 
433 

434 
436 
436 
437 

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

- For a variable, the variable should be compared to another variable of 
the same type. This test applies to members of a structure, not to struc- 

- For a variable, the variable should be assigned to another variable of 

- For a variable, the address of the variable should be assigned to another 
variable of the type pointer to the defined type. This does not apply to 

The detection of a nonconformity relies upon the C compiler generating an 
error or warning message. If such a message is generated, then there should 
be either a PCTP.l to check the compiler output to resolve whether the tests 
PASS or FAIL, or software to do the ehecking automatically. 

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

If the PCTS.l uses a language com@w or tramlator to accomplish testing of 
the assertions related to header% the PCTS.1 should not rely solely on the 
return value from fhat compik or translator, but sbuld  also examine any 
messages produced during test executhn. 

438 1.4.8 Test Methods for Macros 

439 1.4.8.1 Requirements 

440 
441 
442 
443 assertions. 

444 
445 
446 
447 requiring extra parentheses. 

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

The PCTS.1 shall also test that the macro is implemented in such a manner that it 
evaluates its arguments only once, fully protected by parentheses when neces- 
sary, and yields a resulting value that can be used in complex expressions without 

448 1.4.8.2 Recommendations 

449 None. 
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1.4.9 Test Methods for Invalid Constant Values 

1.4.9.1 Requirements 

Some POSIX.l I31 functions take a, symbolic constant as an argument and have a 
specified behavior when the argument has aninvalid value. Because an imple- 
mentation can have extensions that permit the function to accept values other 
than those specified by POSIXl (31, a portable PCTS.l shall not simply choose 
such a value. 

1.4.9.2 Recommendat 1 ions 

A PCTS.1 should use a user confiuration variable to 'select an invalid value of 
each constant for which the behavior of invalid values is tested. 

1.4.10 Te&Methodi for errno Checking 

1.4.10.1 Requirements ~ 

A test shall be perfdrmed for. 
subclause of each element. I 
call,. an assertion test %hall 
detected or in which: errer, c@le is 
Tests for error code.-dkt& 
when possible. 

1.4.10.2 Recommendations . . : 

None. 

. .  
, .- . 

.. -I 

. ., 

s of errno specified in the Errors 
occurs in processing a function 

r in which the errors are 

e-'only a single error code 
. .  

I 

I '  

"i 

, I 

1.4.11 Test Mcthods for Filc Acccssihitity 

1.4.1 1.1 Requircments 

POSIX1 {3} defines the cases in which access is granted to a file 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 capabili- 
ties, A PCTS.l shall test for the accessibility of a file 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 a file or assertions refering to 
the [EACCESI error. 
POSIX1 I31 defines the 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. 
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1.4.1 1.1.1 Recommendations 

None. 

1.4.12 Test Methods for Signal Functions 

1.4.12.1 Reentrance of Interrupted Functions 

1.4.12.1.1 Requirements 

A PCTS.1 shall test that, when a function in a quiescent state is interrupted by a 
signal, a call to the interrupted function from the signal handling routine behaves 
correctly and does not improperly affect the result of the interrupted function. 

1.4.12.1.2 Recommendations 

None. 

1.4.12.2 Functions Interruptable by Signals 

1.4.12.2.1 Requirements 

When executing a test to veri@ that err”no is set to [EINTRI when a function is 
interrupted, a PCTS.1 shall not uw the-default action of job control signals to 
effect the interruption. These si s cause t b  process to stop and do not actu- 
ally interrupt the function. 

1.4.12.2.2 Recommendations 

None. 

1.4.12.3 siguction (1 Testing 

1.4.12.3.1 Requirements 

See sigaction ( ) assertions. 

I 8 ,  

1.4.12.3.2 Recommendations 

If the behavior associated with LPOSIX-JOB-CONTROL} is supported, the recom- 
mended test method is to establish a known value for a globally accessible vari- 
able and then to call sigactiono for the SIGSTOP signal to attempt to associate a 
signal catching function with this signal. The handler would be written to change 
the know-n value. A SIGSTOP signal should then be generated, followed by a 
SIGCONT signal to cause the process to continue. If the known value has 
changed, the handler was established even though sigaction( ) failed. 

If the behavior associated with LPOSIX,JOB,CONTROL) is not supported, the 
recommended method for testing that the signal catching fhction is not associ- 
ated with the signal when sigactwn0 fails is to install a signal-catching function 
for SIGKILL that changes the value of a global variable. Then a SIGKILL signal is 
sent to the process. If the process can check whether the global variable has been 
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changed (even determining that it has not), SIGKILL has not been delivered 
properly. 

Possible tests include 

- Having the handler do an -exit(n) and having the parent check exit status 

- 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.l shall use at least one of the file types that are defined in POSIX.l {3} 
when testing an assertion that applies to files. The file type chosen may differ for 
different assertions. Wherever a specific set of file types are defined in an asser- 
tion, a PCTS.1 shall use each of the file types stated. 

1.4.13.2 Recommendations 

A PCTS.1 implementor may choose 4% iliiprove test coverage by increasing the 
number of file types covered by as&ions. 

@-J 

* 

1.4.14 File DescriptoFh$ure, mt #!lethad "E; '"- 

h . <>a 
I .x:.: - $4 &3 j:1 . .  

" ., 
, " .~" .". 

.. . . .  . ~~~ ,,. , . , .A;- 

, .  ~ 

8 -  

" .  " ,  

ir 2. 1.4.14.1 Requirements"" " ., , .'., B .  
.*\ &,: . ,  

A PCTS.1 shall test that file des&ptor&me &hea.by -exit 
(See GA41 in 3.2.) . .  

% '  . . "  

), exit 1, and abort(). 

1.4.14.2 Recommendations 

The recommended method for testing file descriptor closure on a regular file is as 
follows: 

- Parent process opens a filc, then crcates a child vtrith fork(). 
- The child process creates an exclusive lock on the file and calls -exit( ). 

- Upon tc rminn t io~  of its child process, the parent attempts to exclusively 
lock tho same part of thc file. If it can, the test passes. If it cannot, the 
test fails., 

(I) Create a pipe: ~ 

(2) Fork a child process. 

(3) Close the write channel of the pipe in the parent process, 
(4) Terminate 'j the 

(5) Expect a read.( ) on the pip 

The recommended method for testing this on a pipe (or FIFO) is as follows: 

parent process to return a value of 0. 
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1.4.15 Test Methods for Terminal YO Functions 

1.4.15.1 Requirements 

Terminal I/O testing shall not be performed using an interactive test method, and 
the implementation shall provide a method whereby a process can acquire a con- 
trolling terminal. 

1.4.15.2 Recommendations 

Terminal I/O should be tested using an automated test method. This method pro- 
vides for accuracy and repeatability of test results by eliminating the need for 
human intervention while running a PCTS.1. An automated method of terminal 
U0 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 
I/O tests send character data between the driver port and the target port via the 
connecting cable as though the driver port were a terminal. The tests then com- 
pare the data received with the expected results. 

Target systems normally configured with lesa than two asynchronous ports may 
be specifically configured with two asynchronow ports for the terminal I/O tests. 
The normal configuration wikk ba? consi to have passed the terminal U0 tests 
if the special two-asynchronous-port configuration has passed the tests. 
A more limited method that may be used if only one asynchronous port is avail- 
able is to wire the port to loop the output of the port back to the input of the same 
port. 

A PCTS.1 may determine the attributes of an asynchronous port through the use 
of the tcsetuttr0 and tcgetuttr0 functions. An attribute, such as CLOCAL for 
modem control, may be set using tcsetattr( ). If that value is not set after being set 
by tcsetattro and read by tcgstuttr0, then modem coptrol is not supported by that 
serial port. 

1.4.16 Test Methods for File F'aarmttts 

1.4.16.1 Requirements 

The pCTS.1 shall supply all files used to test file formats (see Section 10). These 
file formats are tested using the file reading utility. Do not create them on the 
target system with the file creating utility. 
Where the PCTS.1 tests the content of text in file format headers, it shall do so 
using the ISOAEC 646:1991 (4) IRV character representation (see Section 10). 

1.4.16.2 Recommendations 

None. 
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1.4.17 Documentation Audit 

1.4.17.1 Requirements 

The purpose of the documentation audit is to verify that the PCD.l meets the 
requirements specified in Section 1.3.1.2 of POSIX.l {3) as enumerated by the 
documentation assertions. These general requirements are that the PCD. 1 

- Has the same structure as POSIX1 (31, with the information presented in 
the appropriately numbered sections, clauses, and subclauses. Information 
may appear under a higher level heading or in a section, clause, or sub- 
clause whose content in POSIX1 I3) is intended to cover multiple sections, 
clauses, or subdauses throughout the standard. 

- Does not contain information about extended facilities or capabilities out- 
side the scope of POSIX1 (3) and only contains information related to the 
statements in Section 1.3.1.2 of POSIX1 (3) 

- Describes th; limit values fou&,in the <limits.h> and <unistd.h> 
headers and listed in Sections .&!I8 ahd 2.9 of POSE1 131, stating values, the 
conditions under which those ;*- vdupsynay change, and the limits of such 

- Describes the behaviog-: p l e h t a t i o n  for all implementation- 

- May specify the beh&io entagion for those features where 
POSIX.l (3) states t&t implcmentatioiis may v/cfry or implies variations 
among implementations 

- May specify the behavior of the implementation for those features where 
features are identified as u n d e f p e w  uhspecified, or where the POSIX1 (3) 
text implies these terms 

- Specifies all items. of *POSIX.1-[$3) ;where the phrases “shall document” or 
“shall be documented” are used 

Extended security controls may necessitate f‘eaturcs to be documented that do not 
have explicit documentation assertions. Such additional documentation shall be 
allowed as long as it is revelant to features specified in POSIXl {3]* 

The test result code appropriate for each documentation assertion shall be deter- 
mined. When the information specified by a documentation assertion does not 
appear in the designated section or sections, the zesult code for that assertion 
shall be FATL. 

variations, if any d l  3 kr I 

@ *I 

id **A 

defined features defidetj5 3 “  

I a%+ 

Conformance documents, required by standard organizations, may be bound 
together as long as the POSIX1 (3) part is clearly identsable. 

1.4.17.2 Recommendations 

None. 
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1.4.18 PCD Announcement Mechanism 

1.4.18.1 Requirements 

When assertions are dependent on the PCD.l for an announcement mechanism 
about the support or nonsupport of POSIX1 (3} conditional features, the symbol to 
be used and its associated conditional feature are stated in Table 1-4. 

Table 1-4 - PCD Determinable Conditional Features 

Symbol Documentation 
PCD-CREAT-LINK-COUNT) 

(PCD-DIR-TYPE) 

[ED-LINK-TO-DIRECTORY) 

{FTD-LINK-FIJX-SY STEM) 

(PCD-NO-LOCK-FILJ3-TYPE) 

[PCD-READ-INTERRUPTED) 

(ED-WRITE-INTERRUPTED) 

If supported, then creating a 
directory causes the link count of 
the directory in which it is 
created to be incremented. 
If supported, then type DIR is 
implemented as a file descriptor. 
If supported, then a calling pro- 
cess with the proper permission 
can create a link to a directory. 
If supported, then a link can be 
created between different file 
systems. 
If supported, then file types for 
which locking is unsupported do 
exist. 
If supported, then read() when 
interupted by a signal after suc- 
cessfully reading some data 
returns the number of bytes 
read, otherwise returns an error 
value. 
If supported, then write() when 
interupted by a.signa1 after suc- 
cessfully writing some data 
returns number of bytes written, 
otherwise returns an error value. 
If supported, then write permis- 
sfan is required for an existing 
&rectory 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 (21, 
the corresponding assertions in 8.1.1 through 8.1.59 shall have the result code 
UNRESOLVED or FAIL. If the audit of the PCD.l shows that the PCD.l declares 
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668 
669 
670 
67 1 

672 
673 

674 
675 

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.l, documentation assertion "Dol" in Section 8 
shall have the result code FAIL. 

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

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

676 Otherwise: 
677 
678 

Either the PCD.l declares the C function not implemented, or the 
PCD. 1 documents the deviation. 

679 1.4.19.2 Recommendations 

MO None. 

,, ., . c. 

I 
,.I 

'. 
i I .  
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Section 2: Definitions and General Requirements 

1 

2 

3 
4 
6 
6 

7 
8 

9 
10 

11 
12 
13 

14 

16 

16 

17 
18 

19 

20 

21 

22 

23 

24 

26 
26 

27 
28 

29 
30 

31 

2.1 Conventions 

This standard uses the following typographic conventions: 

IEEE Std 1003.3-1991 (4} defines the nomenclature required for writing 
assertions. The description of the terms (A), (B), (C), (D), 
(Condition?AB), R, GA, and the testing requirements are discussed in 
that standard. 
When assertions are dependent on testing constraints, the nomenclature 
as described in 1.4.3.3 is used. 

When assertions are dependent on PCD conditionals, the nomenclature as 
described in 1.4.3.4 is used, 

Assertion lists generated for each POSIXE (31 element begin with a new 
clause or subclause. Each daurse and subsequent subclauses contain a 
trailing POSIX1 (31 eubclmse refhrencts in parentheses. 

The italic font is used for 

- The initial appearances of defined tenrns 
- Cross-references to defined terms within 1.4.2 

- Parameters (option arguments and operands) that are generally sub- 
stituted with real values by the application 

- C-language data types and function names 
- Global external variable names 

- The trailing POSIX1 {3) subclause reference of the element 

The bold font is used for 

- Test result codes 

The cons tan t -wid th  (Courier) font is used 
- To illustrate examples of system input or output where exact usage is 

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

Symbolic errno names returned by functions are represented as 
[ Symbolic_namel . 
Symbolic constant limits are represented as {Symbolic-constant-li&itl. 

depicted 

headers 
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(13) 

Symbolic constant options are represented as {Option-name). 
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). 

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. 
Mathematical symbols such as <, 5, etc. are only used in formulas, asser- 
tion classification assignments, and conditional clauses preceding condi- 
tional assertions. 

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

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

The single quote (‘value’) is used when a specific value is specified. 

The conventions listed abwe am for ease of reading only. Editorial 
inconsistencies in the use of tTpography are unintentional and have no 
normative meaning in €his st@$ard. 

I 

% “ 2  

A summary of typographical-conventioH ie-shown IQ Table 2-1. 

Table 2-1 - Typograplrical Conventions 

Reference 
C language header 
Command name * 

Data types 
Defined terms 
Environment variables 
Error number 
File name 
Function argument tlrcli~rrit ion 
Function argument 
Function declaration 
Function name 
Global external 
IEEE Std 1003.n-19xy reference 
Implementation-dependent limit 
Metacharacter 
Null test method 
Parameters 
Section x.y reference 
Special character 
Symbolk constant limit 
Symbolic constant option 
Symbolic constant value 
Symbol defined in header 
Table reference 
Variable 

Example 
Csys/stat.h> 
tar 
long 
file 
PATH 
Tl?ThTRl 
i’i 1 e : ) r ~ x 2  
tbsterti unsigncvl lwig int 
utgl 
long int 
funct0 
errno 
P0SIX.n 
{MAX_TNPUTI 
* (any character string) 
UNUSED 
<path> 
See x.y or x.y 
<newline> 
{LINK_MAxJ 
{-POSM-JOB-CONTROL} 
{-POSIX-JOB-CONTROL) 
- POSE-JOB-CONTROL 
Table 2-1 
st  atime 
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79 2.2 Definitions 

80 26.1 Terminology 

81 There are no test methods provided for this subclause. 

82 2.26 General Terms 

83 
84 

NOTE: The subclause numbers that follow are not sequential because not all definitions have asso- 
ciated test assertions. Only those with specific test assertions are presented here. 

86 2.2.2.4 Appropriate Privileges 

86 
87 
88 
89 is described. 

DOl(A) The means for associating the appropriate privileges with a process are 
described in 2.2.2.4 of the PCD.l or in all the subclauses of the PCD.l 
that correspond to subclauses in POSIX.l {31 where privileged behavior 

90 2.2.2.9 Character Special File 

91 
92 and this is documented: 
93 

94 
96 are described: 
96 

D02(C) If character special files other than terminal device files are supported, 

The details are contained in 2.2.2-9 of the PCD.l. 

D03(C) If structures of character special files other than terminal device files 

The details are contained in 2.2.2.9 of the PCD.l. 

97 2.2.2.27 File 

98 
99 

100 

D04(C) If file types other than regular file, character special file, block special 
file, FIFO special file, and directory are described: 

The details are contained in 2.2.2.27 of the PCD.l. 

io1 2.2.2.30 File Group Class 

102 
103 
104 documented: 
105 

D05(C) If the implementation uses additional criteria beyond those specified by 
POSIX1 (31 to assign a process to the file group class of a file, and this is 

The details are contained in 2.2.2.30 of the PCD.l. 

io6 2.2.2.32 Filename 

io7 GA02 For execl( 1, execle( 1, execu( ), execue( 1, exec&( ), execup( 1, opendir( 1, 
108 chdir(), open(), creato, link0 existing, link0 new, mkdiro, mkfifoo, 
109 unlink( ), rmdir( ), rename() old, rename() new, stat( ), access( ), chmod( 1, 
110 chown(), utimeo, pathconf0, fopen(), freopeno, remoue0, t a r  format 
111 creating utility, and cpio format creating utility; 

An implementation supports filenames containing any of the follow- 
ing characters: 
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112 
113 
114 

115 
116 
117 
118 
119 
120 
12 1 

122 

123 

124 

125 
126 

127 

128 
129 

130 

13 1 
132 

133 

134 

135 
136 

137 
138 
139 

140 

14 1 

142 

143 

144 

145 
146 

A B C D E F G H I J K L M N O P Q R S T U V W X Y Z  
a b c d e f g h i j k l m n o p q r s  t u v w x y z  
0 1 2 3 4 5 6 7 8 9 . - -  

GA03 For execl( ), execZe( ), execu( ), execue( ), execlp( ), execup( ), opendir( ), 
chdir(), open(), create, link0 existing, link() new, mkdir(), mlzfifo(), 
unlink(), rmdir( ), rename( old, rename0 new, stat(), access( ), chmod( ), 
chown(), utime(), pathconfo, fopen(), freopen(), remoue(), t a r  format 
creating utility, and cpio format creating utility: 

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

01(B) No two directory entries in the same directory have the same name. 

See Reason 3 in Section 5 of POSM.3 141, 

2.2.2.55 Parent Process ID 

D06(A) The new parent process ID assigned to a process after the lifetime of its 
parent has ended is stated in 2.2,2.55 of the PCD.l. 

2.2.2.57 Pathname 

D07(A) Any special interpeWion of:i pathriame. that begins with exactly two 
slashes is stated ia--2.2.2.57 of& PCD.1: :7 

~, . "  " 

,e . 
. . % "  

; .  .t .I 

. ""'. 
. I .  

". _. " .-" 
~ "" ". , ' 

. .  

y"z 2.2.2.64 Process Group I€% 
~ _. 

02(B) A process group ID isxot  re$&d by"&&system until the process group 
lifetime ends. . f  " .:* . " 

~ . .  

See Reason 3 in Section 8 of PO&X.3 {4}. 

2.2.2.66 Process Group Lifetime 

03(A) The lifetime of the process group onds whcn the last remaining process 
leaves the group. 
Testing Requirements: 

Test that the process group for the last remaining process in the pro- 
cess group that has been terminated but unwaited for still exists. 

2.2.2.67 Process ID 

04(B) A process that is not a system process does not have a process ID of 1. 

See Reason 3 in Section 5 of POSlx.3 (41. 
A process ID is not reused by the system until the process lifetime ends. 
See Reason 3 in Section 5 of POSlx.3 {4}. 
A process ID is not reused while there exists a process group with a pro- 
cess group ID ofthe same number. 

See Reason 3 in Section 5 of POSlx.3 141. 

05(B) 

0qB) 

24 2 Definitions and General Reauirements Authorized licensed use limited to: Tsinghua University. Downloaded on February 25,2026 at 03:43:07 UTC from IEEE Xplore.  Restrictions apply. 

Full document details: IEEE 2003.1-1992

http://www.avadocuments.com/doc/ieee-2003-1-1992
http://www.avadocuments.com/doc/ieee-2003-1-1992


M E " G  CONFORMANCE TO POSE- PART 1: SYSTEM INTFhFACES IEEE Std 2003.1-1992 

147 2.2.2.68 Process Lifetime 

148 
149 process terminates: 
150 

151 
162 
153 
154 

155 

D08(C) If documentation is provided that states the resources returned when a 

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

07(B) When a process completes a wait0 or waitpido for a process that is 
inactive due to termination, then all of the resources associated with the 
inactive process are returned to the system. The last of the resources 
returned is the process ID. 
See Reason 3 in Section 5 of POSM.3 (41. 

156 2.2.2.69 Read-only File System 

157 
168 
159 PCD.l. 

D09(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 

160 2.2.2.83 Supplementary Group ID 

161 
162 
163 

DlO(C) If the effective group ID of 8 process is included in the list of supplemen- 
tary group IDS returned by g e t p u p s (  jp and this is documented: 

The details are collrtained in 2.2.2.83 of the PCD.l. 

164 2.3 General Concepts 

165 2.3.1 Extended Security Controls 

166 
167 
168 PCD.l. 

169 01(D) If the implementation supports extended security controls: 
170 
17 1 

172 

DOl(C) If extended security controls are supported, and this is documented 
The extended security controls supported are stated in 2.3.1 of the 

Extended security controls do not alter or override the defined 
semantics of any of the functions in POSIX1 (3). 

See Reason 1 in Section 5 of POSX.3 /41. 

173 2.3.2 File Access Permissions 

174 D02(C) If whether additional or alternate file access control mechanisms are 
176 supported is documented: 
176 The manner of support for additional or alternate file access control 
177 mechanisms or information that they are not supported is contained 
178 in 2.3.2 of the PCD.l. 

179 For funct ( ) of exec,?( ), execle( ), execu (1, execve( ), execlp ( ), execup ( ), open- 
180 &(), chdir(), open( ), weat(),  link0 existing, link() new, mkdir( ), 
18 1 mkfifo(), unlink(), rmdir(), rename() old, rename() new, stat(), access(), 

chmarT( ), &own( ), utime( 1, andpathconf( ): 

GAM 
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182 
183 
184 
185 
186 

187 
188 

189 
190 
19 1 
192 
193 
194 
195 
196 

197 
198 
199 
200 
20 1 
202 
203 
204 
205 
206 
207 

208 
209 
210 
211 

212 
213 
214 

215 
216 

217 
218 
219 
220 

22 1 
222 

223 
224 

225 
226 
227 

GA05 

GA06 

GA07 

GA08 

GAO9 

CA10 

GA11 

If the implementation provides the mechanism for creating processes 
with the appropriate privilege to override a file access control 
mechanism: 

When the process has appropriate privileges for file access, and 
a call to function funct() requires read, write, or search access to 
the pathname argument, then the process is granted access to 
the file. 

For exec,!( 1, execle( >, execu ( >, execue( ), execlp ( 1, and execup ( 1: 
If the implementation provides the mechanism for creating processes 
with the appropriate privilege to override a file access control 
mechanism: 

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

For funct() of execl(), execle(), execv0, execueo, execlpo, execup(), open- 
dir() ,  chdir(), open(), treat(), link0 existing, link() new, mkdir0, 
mkfifo(), unlink(), rmdir(), rename(> old, rename() new, stat(), access(), 
chmod0, c h o t m 0 ,  u f i m e 0 ,  arid pnthconf(): 

When the process docs not havc thc required appropriate privileges 
to ovei-ridc tbc lilc xwss control mechanism, and the process 
requircs rciid, writc, cxccutc, or scarch access to the pathname argu- 
ment of fuunc1,ion f u n c / ( ) ,  then a call to funct() is granted access in 
the cas0 that thc rcquircd iii'coss pcrmission bit is set for the class 
(file ow11cr class, filo group chss, or lib other class) to which the pro- 
cess bclongs. 

If the implc?inm tutioii supports additional file access control 
mechanisms: 

The mechanism only further restricts the access permissions 
defined by the file permission bits. 

If the implcmcntation supports alternate file access control 
mechanisms : 

The mcchanism specifics filc pcrmission bits for the file owner class, 
file group class, and iilc other class of the file corresponding to the 
access permissions to be returned by stat0 and fi tat() .  

If the implementation supports alternate file access control 
mechanisms: 

The mechanism can be enabled only by explicit user action on a 
per-file basis by a process having the required appropriate privilege. 

If the implementation supports alternate file access control 
mechanisms: 

The mechanism can be enabled only by explicit user action on a 
per-file basis by the file owner. 

If the implementation supports alternate file access control 
mechanisms: 

The mechanism can be disabled for a file after the file permission 
bits are changed for that file with chmod( ). 
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228 
229 
230 
231 

D03(C) If both alternate and additional file access control mechanism(s) are pro- 
vided, 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. 

232 2.3.3 FileHierarchy 

233 There are no test methods provided for this subclause. 

234 23.4 Filename Portability 

235 There are no test methods provided for this subclause. 

236 2.3.5 File Times Update 

237 
238 
239 
240 

241 
242 
243 
244 

246 
246 
247 
248 
249 
250 

251 
252 
263 
254 
255 

256 
257 
258 
269 
260 

261 
262 
263 
264 

RO1 For close( ): 
When a file is closed by the last process that had it open, then all 
time-related fields marked br update are updated. [See Assertion 11 
in 6.3.1.2.1 

When stat0 or fs tat0  is called for a &, then all time-related fields 
marked for update are apdated, and time-related fields not marked 
for update are not updated. 

D04(C) If an implementatiofi of a function that is required by POSIX.l (3) to 
update time-related fields for reasons other than pathname resolution 
updates fields other than t h s e  required: 

The details are contained in 2.3.5 of the PCD.l or in the subclause of 
the PCD.l that corresponds to the description subclause in POSIX.1 
(3) where the function is defined. 

not required by POSIX.l {3) to 

The details are contained in 2.3.5 of the PCD.l or in the subclause of 
the PCD.l that corresponds to the description subclause in POSIX.l 
(3) where the function is defined. 

W ( C )  If whether the updating of the related fields is done immediately or 

The details are contained in 2.3.5 of the PCD.l or in the subclause of 
the PCD.l that corresponds to the description subclause in POSIX.1 
(3) where the function is defined. 

GA13 For open(), creat0, link0 existing, link0 new, mkdir0, mkfifo0, 
unlink( 1, rmdir0, rename0 old, rename0 new, access(), chmod(), 
chown0, and utime0: 

GA12 For stat()  and fstato: 

D05(C) If an implementation of: a ftmc 
update time-related fi&h bppens ta de so, and this is documented: 

periodically is documented: 

No time-related fields are updated on read-only file systems. 

2.3 General Concepts 27 Authorized licensed use limited to: Tsinghua University. Downloaded on February 25,2026 at 03:43:07 UTC from IEEE Xplore.  Restrictions apply. 

Full document details: IEEE 2003.1-1992

http://www.avadocuments.com/doc/ieee-2003-1-1992
http://www.avadocuments.com/doc/ieee-2003-1-1992


265 

266 
267 
268 
269 
270 

271 
272 
273 
214 
275 
276 
277 
278 

279 
280 
281 
282 
283 
284 

285 
286 
287 
288 
289 
290 

291 
292 
293 
294 
295 
296 
297 
298 

299 
300 
30 1 
302 
303 
304 
306 
306 
307 

308 
309 

310 
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2.3.6 Pathname Resolutidn 

NOTE: In each of the pathname resolution general assertions below, for the elements 
rmdir(), remnte() new, and unlink(), the current working directory should be an empty 
directory in order to avoid the Occurrence of avoidable error conditions. Some implemen- 
tations will consider the attempt to remove the current working directory an error and 
will indicate this with the [EBUSYI error indication. 

GA14 

GA15 

GA16 

GA17 

GA18 

GA19 

For finct ( ) of execl( ), execle ( ), execu (1, mecue( ), execlp( >, execup ( 1, open- 
dir( ), chdir( ), open( ), creat( ), l ink0 existing, Link() new, mkdir( ), 
mkfifo(), unlink( ), rmdir(), rename() old, rename0 new, stat(), access(), 
&mod(), chown(), utime(), pathconf0, fopen(), fieopeno, 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. 

For funct()  of execlo, execleo, exem(), erecue(), execlp( 1, execup(), open- 
dir() ,  chdir(), open(), creatf)Thlink() existing, l ink( )  new, mkdir(), 
mkfifoo), unlink(), rmdir(),Trename() oLd, rename() new, stat(), access(), 
chmod( ), &own( ), utime(9 

When the argumentp p in ts  to the string "/", then functo 
resolves the p a t h d a d  

For f i n c t ( )  of cx6cl ( f~xc?  0, ekecue(), ereclPO, execup(), open- 
dir(1, chdir0. open0, crclnl( ), l ink0  e&ting, l ink0 new, mkdiro, 
mkfifo(), unlink!), rmdir( 1, rc~nanr~~(Fold, rename0 new, stat(), access(), 
chmod( ), chown (1, utinw( 1, nf() ,  f m e a f ) ,  freopen( 1, and remoue( ): 

When the argumeqt p fiZe,@ints to the string "///", then 
funct() resolves the path t d h e  root directory of the process. 

For funct() of exect?( ), cxc&( ), exx(~:c ( ), execue( 1, execZp( 1, execup 0, open- 
dir() ,  chdir(), open( ), crcwt( ), / i n k ( )  existing, l ink( )  new, mkdir(), 
mkfifo(), unlink(), rmdir(), r & d m e ( )  old, rename0 new, stat(), access(), 
chmodo, chown0, u t i ~ G X p a ~ ~ a ~ ~ ) , ~ ~ p e n O ,  fieopeno, and remove(): 

When the pathnamc argumctit points to a string beginning with a 
single slash or txginning with three or more slashes, then funct() 

athname by locating the &st filename component of 
the pathname in the root directory of the process. 

For funct ( ) o f  execZ( ), execle( ), execu (I3 execue( ), execlp (), execup (1, open- 
dir() ,  chdiro, open(), weat(), l ink()  existing, l ink()  new, mkdir(), 
mkfifoo, unlink(), rmdir(), rename() old, rename0 new, stat0, access(), 
chmod(), chown(), utime(),pathconf(), fopen(), fieopen( ), and remoue(): 

When the first filename component of the pathname argument is "..", 
the pathname does not begin with a slash, and the current working 
directory is not the root directory of the process, then f i nc t ( )  resolves 
the pathname by locating the second filename component (when 
specified) in the parent directory of the current working directory. 

For funct ( ) of erecl( ), exec,%?( ), execu (), execue( ), execlp ( 1, execup ( 1, open- 
dir() ,  chdir0, open(), creat0, l ink0 existing, l ink0 new, mkdir0, 
mkfifo(), unlink(), rmdiro, rename() old, rename() new, stat(), access(), 
chmod(), chowno, utime(),pathconf(), fopen(), freopen( ), and remoue(): 

nf( ), fopen ( ), freopen( 1, and remoue( ): 

root: difectory of the process. 
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GA20 

G M 1  

GA22 

GA23 

GA24 

GA25 

When the argument path or file points to the string “~l/” and ~1 is a 
directory, then funct() resolves the pathname to ~ 1 ,  which is in the 
current working directory. 

For funct() of exec&), execZe0, execu0, execue0, execlp0, execup(), open- 
dir( ), chdir( ), open( ), creat( ), l ink0 existing, l ink()  new, mkdir( ), 
mkfifo(), unlink(), rmdir0, rename0 old, stat(), access(), chmodo, 
chowno, utime( ),pathconf(), fopen(), freopeno, and remove(): 

When the argument path or file points to the string “F1/ /” and F1 is 
a directory, then funct ( ) resolves the pathname to F 1, which is in the 
current working directory. 

When the argument new points to the string “F1//” and F1 is an 
empty directory, then rename() resolves the pathname to F1, which 
is in the current working directory. 

For fun&( ) of exec& ), exec,%?( 1, execu (1, execue( ), execlp( ), execup ( ), open- 
dir(), chdir(), open(), weat(), l ink0  existing, l ink0  new, mkdir0,  
mkfifo(), unlink(), rmdir(), rename() old, rename() new, stat() ,  access(), 
chmod( ), chown( ), utime( ), pathcoref(), fopen( ), fieopen( ), and remove( 1: 

When the pathname argument points to the string “Fl/F2*, then 
f u n d ( )  resolves the psthname h the file F2 in the directory ~ 1 ,  
which is in the current w o r b g  direstory. 

For funct( ) of emcl( ), execZe( 1, mecu (), exewe( execlp ( 1, execup ( 1, open- 
dir( ), chdir( ), open( ), wmt( & link() existing, l ink()  new, mkdir( ), 
mkfifo(), unlink(), rmdid),  renams0 old, rename0 new, stat(), access(), 
chmod0, chown0, uth.eO,patkonfO, fopen0, freopen0, and remoue0: 

When the pathname argument points to the string “Fl/. /F2” , then 
f i n d ( )  resolves the pathname ts the file F2 in the directory F1, 
which is in the current working directory. 

For funct ( ) of exec& ), exec,%?( 1% execu ( ), execue( ), execlp( ), execup ( ), open- 
dir() ,  chdir(), open(), creat0, l ink0 existing, l ink0 new, mkdir0,  
mkfifo(), unlink(), rmdb-0, rename()&, rename0 new, stat() ,  access(), 
chmod(), chown( ), utime( ), pathconf0, fopen0, fieopeno, and remove(): 

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

For funct() of execl(), exec,%?(), execuo, execueo, execlpo, execup(), open- 
dir() ,  chdir(), open(), weat(), l ink0 existing, l ink()  new, mkdiro, 
mkfifo(), unlink(), rmdir(), rename() old, rename() new, stat(), access(), 
chmod( ), chown( ), utime( 1, pathconf0, fopen( ), fieopen( 1, and remoue( 1: 

When the pathname argument points to the string “Fl//F2”, then 
fun&() resolves the pathname to the file F2 in the directory ~ 1 ,  
which is in the current working directory. 

For funct() of execlo, execZe0, execu0, execue0, execlp0, execup0, open- 
dir() ,  chdir(), open(), creat(), l ink()  existing, l ink()  new, mkdiro, 
mkfifo(), unlink(), rmdir(), rename() old, rename() new, stat(), access(), 
chmod0, chown0, utimeO,pathconfO, fopen0, fieopeno, and remove0: 

If LPOSIX-NO-TRUNC} is not supported in the corresponding 
directory: 

For rename() new: 
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When the pathname component is a string of more than 
{NAME-MAX] bytes in a directory for which CPOSIX-NOTRUNC) 
is not supported, then funct() resolves the pathname component 
by truncating it to {NAME-MAX) bytes. 

There are no assertions specific to this subclause. 

2.4 Error Numbex% 

The element errno is defined and available to a process via 

extern int errno; 

When the header <errno.h> is included, then the error numbers 
[EBBIG], [EACCES], [EAGAIN], [EBADFI, [EBUSYI, [ECHILDI, 
[EDEADLK], IEDOM], [EEXIST], [EFAULTI, EEFBIGI, [EINTRI, [EINVALI, 
[EIO], [EISDIR], [EMFILE], [EMLINK], [ENAMETOOLONGI, [ENFILEI, 
[ENODEVI, [ENOENT], [ENOEFCI, [ENOLCKI, [ENOMEMI, [ENOSPCI, 
[ENOSYS], [ENOTDIRI, [E?JOTE~PTYl, [ENOTTYI, [ENXIOI, [EPERMI, 
[EPIPE], [ERANGE], [EROFg&--,@SpIPEI, [ESRCHI, and [EXDEVI are 
defined, are nonzero,. pge +istin$ 7 1  ,%from each other, and can be 
represented in errno.- 

No function definewy POSI 
f %T, 

ets err& toxpo to indicate an error. 
'I - "  

DGAa2 

GA26 

The details arc contaiiied in  2.4 of the PCD.l or in the subclause of 
the PCD.1 that corrcsponds to thc errors subclause in POSIX.l {3) for 
each interfricc that r.c!turiis thc crror. 

For fork( ), execl0,  execv0 ,  e.recZ&), execue0, execZp0, execup0, 
sigaddsett ), sigdclst>t( ), sigisn~cnihw( ), opndir( ), readdir( ), closedir( 1, 
getcwd(), access(), chouvz( j,pathc011f(), fpathconf( 1, andfcntZ0: 

If the implcmtmtation supports the detection of optional error 
conditions: 

The details of the error conditions, detected are contained in the 
subclause of the PCD.l where the error values of the function are 
described. 

For fqrzZ( ), exec,?( 1, execie( ), execu ( ), execve( ), execlp (), execup ( 1, 
sigaddset( ), sigdeZset( ), sigismember( ), opendir( ), readdir( ), cZosedir( ), 
access(), chawno, and fcntlo: 

If the implementation does not support the detection of optional er- 
ror conditions: 

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

D02(A) "he details concerning whether [EFAULTI is reliably detected are con- 
tained in 2.4 of the PCD.1 or in the subclause of the PdD.1 that 
corresponds to the errors subclause in POSIXl I31 for each interface that 
is documented optionally to return [EFAULT]. 
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D03(A) The maximum file size allowed by the implementation is contained in 
2.4 of the PCD.l. 

2.5 Primitive System Data Types 

01(A) When the header <sys/types.h> is included, then the data types 
deu t ,  gid-t, ino-t, modet ,  nlinkt,  off-t, pid-t, s i ze t ,  ssizet ,  and uid-t 
are defined and are arithmetic data types. 

The data type of each ofpid-t, of-t, and ssize-t is signed arithmetic. 
The data type of s i ze t  is unsigned arithmetic. 
The type ssizet  is capable of storing values in a range from “-1” to 
SSIZE-MAX. 

When the header <unistd.h> is included, then the data types size-t 
and ssize-t are defined. 

See Reason 1 in Section 5 of POSX.3 141. 

specified by POSIX1 (31, and this is documented: 

02(A) 
03(A) 

04(A) 

05(B) 

DOl(C) If additional type symbols ending in ‘‘-t” are defined in any header 

The details are contained in 2.5 of the PCD.l. 

2.6 Environment Description 

I f  the environment variable H4BIE was defined by the implementation 
and currently has the value defined by the implementation: 

The environment variable?. aOME corresponds to the initiul working 
directory of the user from the user database. 

I f  the environment variable LOGNAME was defined by the implementa- 
tion and currently has 

The environment va corresponds to the login 
name associated d t b  
NOTE: Testing that LOGNAME is composed of characters from the portable 
filenume character set is not asserted since POSM.1 (3) implies in a note that this 
condition should be tolerated. 

e implementation: 

See Reason 2 in Section 5 of POSLX.3 141. 

For execlp0 and execup(): 
Only when the argument file does not contain a slash are the PATH 
prefixes used by execlp ( ) and execup ( ). 

A colon :‘ in PATH separates one path prefix from another. Each 
path prefix in PATH indicates a directory to be included in the 
search path. 

When a nonzero-length prefix is applied to a filename, then a /‘ is 
inserted between the prefix and the filename. 

For execlp ( ) and execup ( 1: 

For execlp ( ) and execvp ( ): 
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GA30 For execlp ( ) and execup ( ): 
An occurrence of two adjacent colons :: in PATH indicates that the 
current working directory is to be included in the search path. 

An initial : indicates the current working directory. 

A trailing : indicates the current working directory. 

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, 

Upper- and lowercase letters in the environment retain their unique 
identities. 

An implementation suppdrts environment variable names consisting 
of characters in the port:il)le lilcnmne character set. 

DOl(C) If the implementationg*rtg tK&pse of characters other than those in 
the portable charactdr Set in'%nvi;ir&"nt variable names, and this is 
documented: 

GA31 

GA32 

GA33 

For execlp ( ) and execup ( ): 

For execlp ( ) and execup ( ): 

For execlp () and execup ( 1: 

GA34 For getem()  and exec type functions: 

GA35 For getenu () and exec type functions: 

" .i I 

The details arq contninc?d i n  2.6 of the PCI).I. 
s. 

a 

2.7 C Language Definithns 

2.7.1 Symbols From the C Stanhr 

x ,  

5 "-% 

When the header- <time .h>& included, then the types clock-t and 
time-t and the macr&NVLL 
The type c1oc.k l is capable of rcprescnting all integer values from zero 
to the numhcr of clock ticks in 24 h. 

When the header <unistd.h> is included, then the symbol NULL is 
defined and expands to either an integral constant expression with the 
value 0 or such an expression cast to type (uoid *). 
Each of the following headers Cdirent . h>, <f cnt 1. h>, <grp . h>, 
<pwd. h>, <set jmp. h>, < s i g n a l .  h>, <stdio . h>, <sys/stat . h>, 
<sys/times.h>, <sys/wait.h>, <termios.h>, <time.h>, 
<utime . h>, and < u n i s t d .  h> can be included more than once, in any 
combination of headers in any order, and a symbol can be defined with 
the same value in more than one of these headers. 
NOTE: It is possible to include <sys/types . h> more than once, and the first instance 
of its inclusion precedes any other header that depends upon its prior inclusion. 
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2.7.2 POSIXl Symbols 

NOTE: When LPOSILSOURCE} is defined before any header is included, then those symbols 
defined by POSIX.1(3) to be in the header are visible. (See 1.4.7.1.) 

05(B) When CPOSIX-SOURCE) is defined and no other feature test macros are 
defined before any header is included, then no symbols other than those 
defined or reserved for that header by POSIX1 (3) or the C Standard (2) 
are made visible. The constraints on the usage of reserved symbols are 
as specified in POSIX. 1 (3). 

See Reason 5 in Section 5 of POSIX.3 141. 
DOl(C) If the implementation supports feature test macros other than LPOSIX-- 

SOURCE}, and this is documented: 
The details are contained in 2.7.2 of the PCD.1. 

2.7.2.1 C Standard Language-Dependent Support 

There are no assertions specific to this subclause. 

2.7222 Common-Usage-Dependent Suppo* 

There are no assertions speeifk to this sublause. 

2.7.3 Headers and Function Prototypes 

GA36 For all elements with reaault tyjp not wiaF and not int: 
If the implementation psoVides C Standard (2) support: 

When the header c* . h, is included, then the function prototype 
type1 funct(typeZY type3) is 

Otherwise: 
d, then the function funct0 is 

For all elements with result type void except assert( ): 
If the implementation provides C Standard (2) support: 

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

For all elements with result type int except setjmp() and sigsetjmp( 1: 
If the implementation provides C Standard (2) support: 

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

When the header <* . h> is included, then the function fun&() is 
Otherwise: 

5) The hnction prototypes are aligned with ISO/IEC 9945-1: 1990. When not specified in ISO/IEC 
9945-1: 1990, they are aligned with ISO/IEC 9899:1990. 
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either declared with the result type int 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 m p .  h> is included, then funct()  is 
declared as an identifier with external linkage and result type 
int. 

GA37 If f un&()  is defined as a macro when the header <* . h> is included: 
When the macro f i n c t ( )  is invoked with the correct argument types 
(or compatible argument types in the case that C Standard IZ) sup- 
port is provided), it then expands to an expression with the result 
type compatible with that specified for funct ( ). 

There are no assertions specific to this subclause. 

2.8 Numerical Limits .~ 

2.8.1 C Language Limits 

i . -  . ., 
." "\z,~5"". " . .  ,~ 

h; '.. ;.- 
" .  
' 9  

in&&d, then the following symbols 
fincd ahd'hivc values that meet the 

,: .58-.''. 

01(A) When the header "d$riits. 
and corrcspon ding VI" aucs 1 a 
requirements ol'thc C Standwd (2), as shown in Tahlo 2-2. 

I .+." Tp ." ">, **. ,. " j _  

,,. r"" 
, _  , ~ ~ " . .  

'Fable 2-2 - C lsmguagc Limits 

Sce note bclow 
' See note below 

+32767 Minimum maximum 
-32767 Maximum minimum 

-2147483647 hlaximum niiriimirtn 
Mi ni m 11 in m a x i  in 11 in 

+127 Minimum maximum 
-127 Maximum minimum 

+32767 Minimum maximum 
-32767 Maximum minimum 

255 Minimum maximum 
65535 Minimum maximum 

4294967295 Minimum maximum 
65535 Minimum maximum 

4+2P&nmM?- - &Ti 

1 

NOTE: If char is signed, then {CHAR-MINI is equal to {SCHAR_MIN) and (CHAR_MAx) is equal to 
{SCHAR_MAx); otherwise, (CHAR-MINI is zero and {CHAR-MAX} is equal to {UCHAR-MAXJ. 
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283 MinimumValues 

02(A) When the header dimit s .  h> is included, then the following symbols 
and corresponding values are defined as shown in Table 2-3. 

Table 2-3 - Minimum Values 

Symbol Value 
LPOSKRG-MAX) 4096 
(-POSKCHILD-MAX) 6 
CPOSKLINK_MAx) 8 
LPOSKMM-CANONJ 255 
LPOSKMAX-”) 255 
LPOSKNAME-MAXI 14 
LPOSIX-NGROUPS-MAX) 0 
LPOSKOPEN-MAX) 16 
LPOSIX-PATH-MAX) 255 
LPOSKPIPE-BUF) 512 
LPOSKSSIZE-MAX) 32767 
LPosKsTREmw) 8 
L P O S K T - W I  3 

RO1 A conforming implementation provides values at least as large as those 
specified in the previous table k the related symbols of the conforming 
implementation.’ (&e Asseartiomj 4-15 in 2.8.4 and 2.8.5.) 

2.8.3 Run-Time Increasable Values 

DOl(A) The magnitude limitation fixed for {NGROUPS-MAXI (defined in 
<limits. h>) is described in 2,83 of the PCD.l. 

03(A) When the header <limits. h> is included, then the symbolic name 
{NGROUPS-MAXI is defined, afkd the value of the symbolic constant is 
not less than the value Q€ LWSWGWPS-MAXI. 

2.8.4 Run-Time Invariant Values 

04tC) If the symbolic constant {ARG-MAX) is defined: 
When the header <limits. h> is included, then the value of {ARG-- 
MAX) is not less than LPOSIX-ARG-MAX]. 

If the symbolic constant {CHILD-MAXI is defined: 
When the header <limits.h> is included, then the value of 
{CHILD-MAX) is not less than {POSIX-CHILD-MAX). 

When the header <limits.h> is included, then the value of 
{OPEN-MAXI is not less than LPOSIX-OPEN-MAX]. 

If the symbolic constant {STREAM-MAX) is defined: 
When the header <limits.h> is included, then the value of 
{STREAM-MAX] is not less than LPOSIX-STREAM-MAX]. 

05(C) 

OHC) If the symbolic constant {OPEN-MAX) is defined: 

07(C) 
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08(C) If the symbolic constwt {STREAM-MAX} is defined: 
When the header <limits.h> is included, then the value of 
{STREhM-MAX) is equal to the value of FOPEN-MAX in the header 
<stdio . h>. 

When the header 
{TZNAME-MAX) is not less than CPOSIX-TZMAME-MAX). 

Q9(C) If the symbolic constant {TZNAME-MAX) is defined: 
mits .h> is included, then the value of 

D02(A) The run-time invariant values for {ARG-MAXI, {CHILD-MAX}, {OPEN-- 
MAX), {STREAM-MAXI , and {TZNAME-m) (defined in < 1 imi t s . h>), 
are contained in 2.8.4 of the PCD.l. 

2.8.5 Pathname Variable Values 

l q C )  If the symbolic constant { L I N K - ~ ~ x }  is defined: 
When the header <limits. h> is included, then the value of 
{LINK-MAX} is not less tbw LPOSIX-LINK-MA&}. 

When thc hcader is inclu%d, thcn tho v;iluc? of {MAX-CANON) is not 
less than {_POSIX_pI'lNi-~:i~~O~). 

Whcn the header <.liIrii I.S . h> is included, than the value of {MAX-- 
INPTJT] is not less than {-PoSlX-R.sAX_INl'TJT). 

When the header c 1 i m . i  L S .  h> is includod, then the value of 
{NAME-MAX) is riot 1r:ss than {-POSIX-NARlE:-MAX). 

When the header <lLmit s .  h> is included, then the value of 

l l (C)  If the symbolic constant {h$k-C%ON) is ,defined: 

12(C) If the symbolic constant ~hlAX-IiWUl') is dcfincd: 

13(C) If the symbolic constant {NAhllLI:_MhX) is defincd: 

14( C) If the symbolic constant' is defined: 

{PATH-MAX) is not 1ess'Rqzi CPOSIX-PATH-MAX). 

15(C) If the symbolic constant (PFPE:3f-J.Ff +s*defined: 
Whcn the header <lim-its.h> is included, then the value of 
{PIIW-RUF) is not less than {-POSIX-PTPE-BUF). 

D03(A) The values for {LINK-MAX), {&-CANON), {MAX-INPUT), {NAME-- 
MAX), {PATH-MAX), and {PIPE-BUF) (defined in <limits . h>), condi- 
tions under whieh these values may change, and the limits of such vari- 
ations, if any, are coiitained in 2.8.5 of the PCD.l. 

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 in <limits. h>. 

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

When the'header <limits. h> is inc1uded;then the macro SSIZE-MAX 
is defined and evaluates to a value not less than {-POSIX-SSIZE_MAX). 

17(A) 
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MEASURING CONFORMANCE TO POSIX- PART 1: SYSTEM INTERFACES IEEE Std 2003.1- 1992 

2.9 Symbolic Constants 

RO1 

DOl(A) 

D02(C) 

D03(C) 

D04(C) 

The implementation has the header <unis td .h>.  (See Assertions 1, 3, 
5, and 6 in 2.9.1 through 2.9.4.) 
For constants {-POSIX-JOB-CONTROLJ and LPOSIX-SAVED-IDS) 
(defined in <unistd.h>),  the values, conditions under which these 
values may change, and the limits of such variations, if any, are con- 
tained in 2.9 of the PCD.l. 

If the constant {-POSIX-CHOWN-RESTRICTED) is defined in 
<mis td .  h>: 

The value of {-PoSIX-CHOWN-RESTRICTED), conditions under 
which this value may change, and the limits of such variations, if 
any, are contained in 2.9 of the PCD.l. 

The value of {-POSIX-NO-TRUNC), conditions under which this 
value may change, and the limits of such variations, if any, are con- 
tained in 2.9 of the PCD.1, 

The value of LPOSIX-VDISAsLB}, conditions under which this value 
may change, and the Iimits of su& variations, if any, are contained 
in 2.9 of the PCD.1, 

If the constant LPOSE-NO-TRUNCI is defined in < u n i s t d .  h>: 

If the constant LPOSIX-VDISABLE) is defined in <uni  s t d. h x  

2.9.1 Symbolic Constants for the wcms() 

01(A) When the header <urrbstd.h> is incl&&, then the constants R-OK 
(test for read permission), W-ClK (te& for write permission), X-OK (test 
for execute or search pemhsion), and F-OK (test for existence of file) 
are defined. 

The constants F-OK, R-OK, W-OK, X-OK, and the expressions R-OK I 
W-OK, R-OK I X-OK, W-OK I X-OK, and R-OK I W-OK I X-OK all have dis- 
tinct integral values. 

02(A) 

2.96 Symbolic Constants for the Zseek () Function 

03(A) When the header <unis td .h> is included, then the elements 
SEEK-SET, SEEK-CUR, and SEEK-END are defined. 

04(A) The elements SEEK-SET, SEEK-CUR, and SEEK-END all have distinct 
integral values. 

2.9.3 Compile-Time Symbolic Constants for Portability Specifications 

R02 When the header < u n i s t d .  h> is included, then the value of the symbol 
(-POSIX-JOB-CONTROL} is not less restrictive than that provided by the 
respective POSIX option via sysconfo. (See Assertion 12 in 4.8.1.2.) 
When the header < u n i s t d  . h> is included, 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 13 in 4.8.1.2.) 

R03 
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IEEE Std 2003.1-1992 IEEE STANDARD-FOR INF'ORMILTION TECHNOLOGY- TEST METHODS FOR 

05(A) When the header <uni  s t d. h> is included, then {-POSIX-VERSION} is 
defined and matches the integer value of POSIX1 {3}, "199009L." 

2.9.4 Execution-Time Symbolic Constants for Portability Specifications 

Dd5(6) If CPOSIX-~~OWr;3_REST~~CTED} is not defined or defined with a value 

The files and file types to which LPOSIX-CHOW-RESTRICTED} 
applies arescontained in 2.9.4 of the PCD.l. 

other thad -"l in < u n i s t d .  h>: 

R04 When the header < m i s t d .  h> is included, and the value of the symbol 
CPOSIX-CHOVi%~RESTRICTEDl is defined and has a value other than 
-1, then the val-ire of the symbol provi-des the same indication as that 
provided by the interrogation at run-tihe of the POSIXl (3) option via 
pathconfo and fiathconf0. (See Assertions 36 and 20 in 5.7.1.1.2 and 
5.7.1.2.2.) 

D06(C) If CPOSIX-NO-TRUNCI is not defined or defined with a value other than 
-1 in < u n i s t d .  h>: 

The files and file types &vwfqch: {-POSIX-NO-TRUNCJ applies are 
contained in 2.9.4 of the PCD.&' 

R05 Wh&, the' . h & & r - < , $ ~ ~ ~ ' t ~ d  .' is in&$ed, and the value of the symbol 
(-POSIX-NO-TRW~fcs defir&&-and h&:~a value other than -1, then the 
value of the sy&&d'provi&w tfip. -e inclkatbn as that provided by the 
interrogation, at &n-ti*<+of @$e UXI , .,.e.*.. PQ@X . 1 j3} .option via pathconf( ) and 
fiathconf(). (Sco h x l i o i i s  38 mid 22 i1&.73."1.2 and 5.7.1.2.2.) 

I ." 

D07(C) If CPOS~-VDISLW~,E) is not defined of-ddined with value other than -1 

The files and file f~peS~-tct-S&ic% LPOSIX-VDISABLE] applies are 
contained in 2.9.4 of the PCD.l. 

in <un i s td .h> :  

R06 When the header < u n i s t d .  h+<s included, and the value of the symbol 
CPOSIX-VDISA931,El is defined and has a valuc! other than -1, then the 
value of the symboi providos thc same indication as that provided by the 
interrogation at run-time of the IJOSIX. I 131 option via pathconf() and 
fpathconfo. (See Assertions 40 and 24 in 5.7.1.1.2 and 5.7.1.2.2.) 

0qD) If {-POSIX-CHOWN-RESTRICTED} is defined with the value -1 when 
< u n i s t d .  h>is included: 

When the header c u n i s t d .  h> is included and LPOSIX-CHOWN-- 
RESTRICTED} is -1, then the-implementation does not provide this 
option. 

See Reason 3 in Section 5 of POSIX.3 141. 
07(D) If LPOSIX-NO-TRUNC} is %defined with the value -1 when < u n i s t d .  h> 

is included: 
When the header <un i s td .h>  i d  included and C_POSIX-NO-- 
TRUNC)'is -1, then the implementation does not provide this option. 

See Reason 3 in Section 5 of POSM.3 {4]. 

If CPOSIX-VDISABLE) is defined with the value -1 when < u n i s t d .  h> is 
included 

08(D) 
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