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Foreword 

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical 
Commission) form the specialized System for worldwide standardization. National bodies that are members 
of ISO or IEC participate in the development of International Standards through technical committees 
established by the respective organization to deal with particular fields of technical activity. ISO and IEC 
technical committees collaborate in fields of mutual interest. Other international organizations, 
governmental and non-governmental, in liaison with ISO and IEC, also take part in the work. 

In the field of information technology, ISO and IEC have established a joint technical committee, 
ISO/IEC JTC 1. Draft International Standards adopted by the joint technical committee are circulated to 
national bodies for voting. Publication as an International Standard requires approval by at least 75 % of the 
national bodies casting a vote. 

International Standard ISOLIEC 13210 was prepared by Joint Technical Committee ISO/IEC JTC 1, 
Information technology, Subcommittee SC 22, Programming languages, their environments and System 
software inter$aces. 

Annexes A and B form an integral part of this International Standard. 

International Organization for StandardizationLnternational Electrotechnical Commission 
Case postale 56 l CH- 1211 Geneve 20 l Switzerland 
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IEEE Standards documents are developed within the Technical Committees of the IEEE 
Societies and the Standards Coordinating Committees of the IEEE Standards Board. Mem- 
bers of the committees serve voluntarily and without compensation. They are not necessarily 
members of the Institute. The Standards developed within IEEE represent a consensus of the 
broad expertise on the subject within the Institute as well as those activities outside of IEEE 
that have expressed an interest in participating in the development of the Standard. 

Use of an IEEE Standard is wholly voluntary. The existente of an IEEE Standard does not 
imply that there are no other ways to produce, test, measure, purchase, market, or provide 
other goods and Services related to the scope of the IEEE Standard. Furthermore, the view- 
Point expressed at the time a Standard is approved and issued is subject to Change brought 
about through developments in the state of the art and comments received from users of the 
Standard. Every IEEE Standard is subjected to review at least every five years for revision or 
reaffirmati on. SVhena document is more than five years old and has not 
reasonable to conclude that its contents, although still of some value, do 

been reaffirmed, it is 
not wholly reflect the 

present state of the art. Users are cautioned to check to determine that they have the latest 
edition of any IEEE Standard. 

Comments for revision of IEEE Standards are welcome from any interested Party, regard- 
less of membership affiliation with IEEE. Suggestions for changes in documents should be in 
the form of a proposed Change of text, together with appropriate supporting comments. 

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

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

Secretary, IEEE Standards Board 
445 Hoes Lane 
P.O. Box 1331 
Piscataway, NJ 088551331 
USA 

IEEE Standards documents may involve the use of patented technology. Their approval 
by the Institute of Electrical and Electronics Engmeers, Inc. does not mean that using 
such technology for the purpose of conforming to such Standards is authorized by the 
patent owner. It is the Obligation of the user of such technology to obtain all necessary 
permissions. 
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Introduction 

(This Introduction is not a normative part of ISO/IEC 13210 Information Technology- Test methods 
for measuring conformance to POSE, but is included for information only.) 

This Standard defines the general requirements and test methods for measuring 
conformance to POSIX Standards. This document is aimed primarily at working 
groups developing test methods for POSIX Standards, developers of POSIX test 
methods, and users of POSIX test methods. 

Organization of the Standard 

This document is organized into sections and clauses. Some of these, such as 1 .l, 
are mandated by the IEEE and other Standards bodies. 

The sections are: 

(1) General 

(2) Terminology and General Requirements 

(3) Test Meth d C f o s on ormance to This Standard 

(4) Testing Levels and Complexity Levels 

(5) Classification of Assertions 

(6) Writing Assertions 

(7) Assertion Test Output 

(8) Statement of C f on ormance to a POSIX Standard 

- A Topical Index Points to the definition andlor usage of key words and 
phrases. 

The foreword, introduction, any footnotes, and the informative annexes are not 
considered part of this International Standard. 

Revisions and Supplements to This Standard 

No activities to extend this International Standard to address additional require- 
ments are in progress. Extension efforts may be anticipated in the future. This is 
an outline of how extensions tan be incorporated. 

Extensions are approved as “amendments” or “revisions” to this document, follow- 
ing the IEEE Standards Procedures. 

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

If you have any question about the completeness of your Version, you may contact 
the IEEE Standards Office [+l (908) 562-38001 to determine what Supplements 
have been published. 
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I 

If you have interes t in partic ipating in the TCOS working groups addressing these 
issues,  please send your name, address, and phone number to the Secretary, IEEE 
Standards Board, Ins titute of Elec trica l and Elec tronic s  Engineers, Inc ., P.O . Box 
1331, 445 Hoes Lane, Piscataway, NJ 08855-1331, USA, and ask  to have this  for- 
warded to the chairperson of the appropriate TCOS working group. 

IEEE Std 1003.3-1991 was prepared by the 1003.3 W orking Group, sponsored by 
the Technica l Committee on Operating Systems and Application Environments of 
the IEEE Computer Society . At the time this  Standard was approved, the 
membership of the 1003.3 W orking Group was as follows : 

Technical Committee on Operating Systems 
and Application Environments (TCOS) 

Chair: Jehan-Fraqois Paris 

Standards Subcommittee for TCOS 

Chair: J im Isaak 
Treasurer: Quin Hahn 
Secretary: Shane McCarron 

1003.3 W ork ing Group O fficials 

Chair: 
Vice Chair: 

Editor: 
Secretary: 

Sanjay Agraharam* 
J im Bound 
Ken G ibb 
Judy Guist 
Rich Hamm 
Steve Henderson* 
Scott Jameson 
Greg Jones 

Roger Martin 
N. Ray W ilkes (19894990) 
Carol Raye (1987-1988) 
Anthony Cincotta 
Lowell Johnson (19894990) 
Doris Lebovits (19874988) 

Lorraine Kevra Fred Noz 
Martin J. Kirk Bob Palm 
Mark Lamonds* Gerald Powell* 
Robert M. Lenk Ravi Tavakley* 
Kevin Lewis Donn S. Terry 
Marty McGowan Andrew Twigger* 
J im Moe* Bruce W einer* 
Anita Mundkur* Brian W eis 

In the preceding lis t, those indiv iduals  identified with asterisks (*) served during 
the balloting period as Technica l Reviewers for resolv ing comments and objec tions  
to designated portions of the Standard. 
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The following persons were members of the 1003.3 Balloting Group that approved 
the Standard for Submission to the IEEE Standards Board: 

Open Software Foundation David Chen 
xiopen Co. Ltd 

David Athersych 
Geoff Baldwin 
Jerome E. Banasik 
Robert Barned 
Kabekode V. S. Bhat 
Robert Bismuth 
James Bohem 
Robert Borochoff 
Keith Bostic 
James P. Bound 
Phyllis Eve Bregman 
A. Winsor Brown 
F. Lee Brown, Jr. 
Nicholas A. Camillone 
Clyde Camp 
John Caywood 
Kilnam Chon 
Chan F. Chong 
Anthony V. Cincotta 
Robert L. Claeson 
Richard Cornelius 
William M. Corwin 
William Cox 
Donald W. Cragun 
Ava Maria De Alvare 
Terence Dowling 
Stephen A. Dum 
John D. Earls 
Ron Elliott 
Philip H. Enslow 
Ken Faubel 
Terence Fong 
Kenneth R. Gibb 
Michel Gien 
Gregory W. Goddard 
Dave Grinderland 
Judy Guist 

Mike Lambert 

Charles E. Hammons 
Allen Hankinson 
Craig Harmer 
Dale Harris 
John L. Hill 
David F. Hinnant 
Lee A. Hollaar 
Terrence W. Holm 
Jim Isaak 
Dan Iuster 
Hal Jespersen 
Lowell G. Johnson 
Greg Jones 
Lorraine C. Kevra 
Jeff Kimme1 
M. J. Kirk 
Dale L. Kirkland 
Kenneth C. Klingman 
D. Richard Kuhn 
Robin B. Lake 
Mark Lamonds 
Doris Lebovits 
Robert M. Lenk 
David Lennert 
Kevin Lewis 
Joseph F. P. Luhukay 
Robert J. Makowski 
Roger J. Martin 
Joberto S. B. Martins 
Shane McCarron 
Martin J. McGowan III 
Robert W. McWhirter 
Paul Merry 
Doug Michels 
James M. Moe 
Anita Mundkur 
Martha Nalebuff 

Institutional Representative 
Institutional Representative 

Barry Needham 
Fred Noz 
Alan F. Nugent 
John C. Penney 
P. J. Plauger 
Gerald Powell 
Scott E. Preece 
James M. Purtilo 
Carol Raye 
Christopher J. Riddick 
R. Hughes Rowlands 
Robert Sarr 
Norman Schneidewind 
Leonard W. Seagren 
Karen Sheaffer 
Dan Shia 
Mukesh Singhal 
Richard Sniderman 
Douglas H. Steves 
Scott A. Sutter 
Robert Switzer 
Ravi Tavakley 
Donn Terry 
Gary F. Tom 
A. T. Twigger 
Mark-Rene Uchida 
Michael W. Vannier 
John W. Walz 
Alan G. Weaver 
Bruce Weiner 
Brian Weis 
Peter J. *Weyman 
Andrew E. Wheeler 
Nicholas Wilkes 
Oren Yuen 
Alaa Zeineldine 
Jason Zions 
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When the IEEE Standards Board approved this Standard on March 21, 1991, it 
had the following membership: 

Marco W. Migliaro, Chair Donald C. Loughry, Vice Chair 
Andrew G. Salem, Secretary 

Dennis Bodson 
Paul L. Borrill 
Clyde Camp 
James M. Daly 
Donald C. Fleckenstein 
Jay Forster* 
David F. Franklin 
Ingrid Fromm 

Thomas L. Hannan 
Donald N. Heirtnan 
Kenneth D. Hendrix 
John W. Horch 
Ben C. Johnson 
Ivor N. Knight 
Joseph L. Koepfinger* 
Irving Kolodny 
Michael A. Lawler 
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1 

6 This International Standard is intended for use by working groups developing 
7 test methods for POSIX Standards, developers of POSIX test methods, and users of 
8 POSIX test methods. 

9 The purpose of this International Standard is to define general rules for develop- 
10 ing test assertions and related test methods for measuring conformance of an 
11 implementation to POSIX Standards. Test methods may include POSIX Confor- 
12 mance Test Suites (PCTS), POSIX Conformance Test Procedures (PCTP), and 
13 audits of POSIX Conformance Documents (PCD). 

14 Testing conformance of an implementation to a Standard includes testing the 
15 claimed capabilities and behavior of the implementation with respect to the con- 
16 formante requirements of the Standard. Test methods are intended to provide a 
17 reasonable, practical assurance that the implementation conforms to the stan- 
18 dard. Use of these test methods will not guarantee conformance of an implemen- 
19 tation to the Standard; that normally would require exhaustive testing (see 4.2.1), 
20 which is impractical for both technical and economic reasons. 

INTERNATIONAL STmARD ISO/IEC 13210:1994 (E) 

Information Technology- Test methods for 
measuring conformance to POSIX 

Section 1: General 

1.1 Scope 

This International Standard is applicable to the development and use of confor- 
mance testing methodologies for POSIX Standards. The generic test methods 
identified in this International Standard shall be used in conjunction with test 
methods identified for a specific Standard. 

1.1 Scope 
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21 1.2 Normative References 

22 The following Standards contain provisions which, through reference in this text, 
23 constitute provisions of this International Standard. At the time of publication, 
24 the editions indicated were valid. All Standards are subject to revision, and par- 
25 ties to agreements based on this International Standard are encouraged to inves- 
26 tigate the possibility of applying the most recent editions of the Standards indi- 
27 cated below. Members of IEC and ISO maintain registers of currently valid Inter- 
28 national Standards. 

29 

30 

31 (2) ISO/IEC 9945-1: 1990 (ISO/IEC 99454: 1990), Information technology-Portable 
32 Operating System Interface (POSI..)-Part 1: System Application Program Inter- 
33 face (API) [C Language]. 

ISOLIEC! 13210: 1994 (E) 
ANWIEEE Std 1003.3-1991 TEST METHODS FOR MEASURING CONFORMANCE TO POSIX 

(11 IEEE Std 729-1983, IEEE Glossary of Software Engineering Terminology 
(ANSI). 

1 General 
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ISOPIEC 13210: 1994 (E) 
ANSUCEEE Std 1003.3-1991 

1 

2 

3 

4 

5 

6 
7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 
22 
23 

24 
25 
26 

27 
28 
29 

Section 2: Terminology and General Requirements 

2.1 Conventions 

This International Standard uses the following typographic conventions: 

(1) The italic font is used for: 

- The initial appearances of defined terms 

- Cross-references to defined terms within 2.2.1, 2.2.2, and 2.2.3 

- 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 narnes 

(2) 

(3) 

The bold font is used for: 

- Test result Codes 

- Assertion type classification 

The constant-width (Courier) font is used: 

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

- For references to Utility names and C language headers 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) 

Symbolic errno names returned by functions are represented as 
[ symbolic-name]. 

Symbolic constant limits are represented as (symbolic constant - limit}. - 

Symbolic constant Options are represented as (Option-name]. 

Notes provided as Parts of labeled tables and figures are integral Parts of 
this International 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 
where 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 precechg con&- 
tional assertions. 

2.1 Conventions 
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30 (10) In some cases tabular information is presented “inline”; in others it is 
31 presented in a separately labeled table. This arrangement was employed 
32 purely for ease of typesetting and there is no normative differente 
33 between these two cases. 

34 (11) The conventions listed above are for ease of reading only. Editorial 
35 inconsistencies in the use of typography are unintentional and have no 
36 normative meaning in this International Standard. 

37 

38 
39 

40 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 

69 2.2 Definitions 

70 2.2.1 Terminology 

71 For the purposes of this International Standard, the following definitions apply: 

72 

73 

ISOAEC 13210:1994 (E) 
ANSL'IEEE Std1003.3-1991 TESTMETHODSFORMEASURINGCONFORMANCETOPOSK 

A summary of typographical conventions is shown in Table 2-1. 

Table 2-l - Typographical Conventions 

Reference 
C Language Header 

Example 
<sys/stat.h> 

Command Name awk 
Command Option -C 

Command Option With Argument -w width 
Data Qpes lang 
Defined Terms fil e 
Environment Variables PATH 
Error Number [Em1 
File Name filename 
Function Argument Declaration extern unsigned long int 
Function Argument arg1 
Function Declaration int fstat(int fildes, struct stat *hf); 
Function Name funct( > 
Global External errno 
Implementation-dependent Limit mX~IJT1 
Metavariable <*> 
Operand filename 
output foo 
Parameters cdirectory pa thname> 
Section Reference (see Section 1) 
Clause Reference (see 1.m) 
Subclause Reference (see l.n.m...) 
Special Character <newline> 
Symbolic Constant Limit @JI[NK_MAx) 
Symbolic Constant Option LP~SIXJ~B-CONTROL) 
Table Reference Table 6 
Variable statime 

2.2.1.1 may: an Option for test methods. 

In this International Standard, need not is used as the negative of may. 

2 Terminologe and General Requirements 
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WORKING GROUP INTERIM DOCUMENT 
ISO/IEC 13210: 1994 (E) 

ANSIYIEEE Std 1003.3-1991 

74 2.2.1.2 shall: A requirement for test methods. 

75 2.2.1.3 should: A recommended practice for test methods. 

76 2.2.2 General Terms 

77 For the purposes of this International Standard, the following definitions apply: 

78 2.2.2.1 assertion: A Statement of functionality or behavior for a POSIX element 
79 that is derived from the POSIX Standard being tested and that is true for a con- 
80 forming POSIX implementation. 

81 2.2.2.2 assertion number: The numeric identifier assigned to an assertion. 

82 The name of the element and the assertion number together uniquely identify an 
83 assertion. 

84 2.2.2.3 assertion test: The Software or procedural methods that ascertain the 
85 conformance of a POSIX implementation to an assertion. 

86 2.2.2.4 base assertion: An assertion that is required to be tested for required 
87 features and for implemented conditional features. 

88 2.2.2.5 conditional feature: A feature or behavior referred to in a POSIX stan- 
89 dard that need not be present on all conforming implernentations. 

90 2.2.2.6 development System: The Computer System used to compile and 
91 configure a PCTS. 

92 2.2.2.7 element: A functional interface or a namespace allocation. 

93 Examples of elements are C functions or Utility programs. Examples of 
94 namespace allocation include headers or error return value constants. 

95 2.2.2.8 extended assertion: An assertion that is not required to be tested. 

96 2.2.2.9 POSIX Conformance Document (PCD): The conformance document 
97 required by a POSIX Standard. 

98 2.2.2.10 POSIX Conformance Test Procedure (PCTP): The nonsoftware pro- 
99 cedures possibly used in conjunction with other test methods to measure 
100 conformance. 

101 2.2.2.11 POSIX Conformance Test Suite (PCTS): The collection of Software 
102 possibly used in conjunction with other test methods to measure conformance. 

2.2 Definitions 5 
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103 2.2.2.12 required feature: Either a Single facility or behavior, or one of a pair 
104 of alternative facilities or behaviors, required by a POSIX Standard that is always 
105 present on a conforming implementation. 

106 2.2.2.13 target System: The combination of the Computer System on which the 
107 PCTS is executed and the Parts of the development System that are used to gen- 
108 erate the executable Code of a PCTS. 

109 

110 

111 

112 2.2.2.15 test result Code: A value that describes the result of an assertion test. 

113 2.2.3 Abbreviations 

114 For the purposes of this International Standard, the following abbreviations 
115 aPPlY: 

116 2.2.3.1 IEEE: The Institute of Electrical and Electronics Engineers. 

117 2.2.3.2 PCD: POSIX conformance Document. 

118 2.2.3.3 PCTP: POSIX Conformance Test Procedures. 

119 2.2.3.4 PCTS: POSIX Conformance Test Suite. 

120 2.2.3.5 POS&) Colloquial name for the collection of IEEE 1003 Standards, draft 
121 Standards, and projects. 

122 2.2.3.6 POSIZLn= Term used to refer to a specific IEEE P1003.n project or its pro- 
123 ducts. For example, POSIX.l represents the P1003.1 project and its associated 
124 products, IEEE Std 1003.14990, ISO/IEC 9945-1: 1990, and IEEE Std 1003.lc- 
125 1993. 

126 2.2.3.7 POSIXS: This Standard. 

ISOAEC 13210: 1994 (IE) 
ANSVIEEE Std 1003.3-1991 TEST METHODS FOR MEASURING CONFORMANCE TO POSIX 

2.2.2.14 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. 

127 
128 
129 

1) The name POSIX was suggested by Richard Stallman. It is expected to be pronounced pahz-icks, 
as in positive, not poh-six, or other variations. The pronunciation has been published in an 
attempt to promulgate a standardized way of referring to a Standard operating System interface. 

2 Terminology and General Requirements 
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ISO/IEC 13210: 1994 (E) 
ANSI/IEEE StdloWM-1991 

Section 3: Test Methods Conformance to This Standard 

1 3.1 Coafomance Criteria 

2 Test methods that conform to POSIX.3 shall meet all of the following criteria: 

3 - The test methods shall document the P0SIX.n test method specifications to 
4 which they conform. 

5 - The test methods shall test base assertions for required features and imple- 
6 mented conditional features of the POSIX Standard for which conformance 
7 is being measured. If an assertion lists a set of instances (often separated 
8 by the word or), the assertion test shall test each specified instance. 

9 - The PCTS shall consist of automated assertion tests to the extent possible. 

10 - The documentation of the PCTS shall include all the information necessary 
11 to install, configure, and execute the PCTS. 

12 - The documentation of the test methods shall include, if needed, instruc- 
13 tions for performing the PCTP and an audit of the PCD. 

14 - The documentation of the test methods shall describe how to gather and 
15 interpret the results. 

16 - Additional criteria shall be specified in applicable P0SIX.n Standards. 

3.1 Conformance Criteria 
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ISOAEC 13210: 1994 (E) 
ANWIEEE Std loo3.3-1991 

Section 4: Testing Levels and Complexity Levels 

1 4.1 Introduction 

2 In principle, the objective of conformance testing is to establish whether the 
3 implementation beirigg tested conforms to the specification in the relevant stan- 
4 dard. Practical limitations make it impossible to be exhaustive, and economic 
5 considerations may restritt testing still further. 

6 Due to these limitations, during the design and development of test methods the 
7 complexity level of an element will dictate the level of testing that satisfies confor- 
8 mance requirements. 

9 Therefore, this International Standard distinguishes three major levels of testing, 
10 according to the extent to which they provide an indication of conformance, and 
11 three major levels of element complexity. 

12 The three major levels of testing are: 

13 - Exhaustive Testing 

14 - Thorough Testing 

15 - Identification Testing 

16 The three major levels of element complexity are: 

17 - Simple 

18 - Intermediate 

19 - Complex 

20 4.2 Testing Levels 

21 4.2.1 Exhaustive Testing 

22 Exhaustive testing seeks to verify the behavior of every aspect of an element, 
23 including all permutations. For example, exhaustive testing of a given user com- 
24 mand would require testing the command with no Options, with each Option, with 
25 each pair of Options, and so on, up to every Permutation of Options. 

26 

27 

28 

29 

The various command Options and permutations rapidly approach numbers too 
large to resch execution completion in any realistic time frame. As an example, 
there are approximately 37 unique error conditions in POSIX.1. The occurrence of 
one error tan (and often does) affect the proper detection of another error. An 
exhaustive test of the 37 errors would require notjust one test per error, but one 
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