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International Standard ISO/IEC 13210: 1999 (E)

ISO (the International Organization for Standardization) and IEC (the Interna-
tional 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 estab-
lished by the respective organization to deal with particular fields of technical

actifity. ISOand IEC technical commitiees collaborate in fields of mutuat inter-
est.|Other international organizations, governmental and non-governmental, in
liaigon with ISO and IEC, also take part in the work.

In the field of information technology, ISO and IEC have established a jeint tech-
nicgl committee, ISO/IEC JTC 1. Draft International Standards adopted by the
joint technical committee are circulated to national bodies for voting-Publication
as 4n International Standard requires approval by at least 75% of the national
bodiies casting a vote.

Intgrnational Standard ISO/IEC 13210: 1999 was prépared by Joint Technical
Cormpmittee ISO/IEC JTC 1, Information technology, Subcommittee SC22, Pro-
graimming languages, their environments and system software interfaces.

This second edition cancels and replaces the'first edition (ISO/IEC 13210:1994),
which has been technically revised.

Annexes A and B of this edition of ISO/IEC 13210 are for information only.
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InNformation technology—Requirements an
Guidelines for Test Methods Specifications
and Test Method Implementations for
Measuring Conformance to POSIX[
Standards

Section 1. dGeneral

1.1| Scope

Thip International Standard-is applicable to the development and use of confqr-
mance test method specifications for POSIX standards and may be applicable [to
other application programming interface specifications. This International Stan-
darf is intended farydevelopers and users of test method specifications and tgst
method implementations.

Th4g users of&his standard include
— Assertion Writers: to format assertions

—_Assertion Test Writers: to write assertion tests

— Test Suite or System Procurers: to interpret the results of test suites

The purpose of this standard is to define requirements and guidelines for develop-
ing assertions and related test methods for measuring conformance of an imple-
mentation under test (IUT) to POSIX standards. Test method implementations
may include Conformance Test Software (CTS), POSIX Conformance Test Pro-
cedures (CTP), and audits of Conformance Documents (CD).

Testing conformance of an implementation to a standard includes testing the
capabilities and behavior of the implementation with respect to the conformance
requirements of the standard. Test methods are intended to provide a reasonable,
practical assurance that the implementation conforms to the standard. Use of

1.1 Scope 1
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TEST METHODS SPECIFICATIONS AND IMPLEMENTATIONS FOR

these test methods will not guarantee conformance of an implementation to the
standard; that normally would require exhaustive testing (see 7.2.1), which is
impractical for both technical and economic reasons.

1.2 References

1.2.

conptitute provisions of this standard. At the tlme of publication, the editie

ind
me

ap
{1}

1.2

Several of the terms defined in 2.2.2, General Terms, have corresponding counte
parts that are used in the international community for conformity assessme
poses. The references cited here use terminology and concepts that correlgte
to spme of the terminology used in this standard.

pur

{2}

{3}

1.3| Conformance)Criteria

Tes|

opt

termshall are requirements, as are statements where shall is obviously implied

1 Normative References

cated were valid. All standards are subject to revision, and parties toagrg
ts based on this standard are encouraged to investigate the possibility
lying the most recent editions of the standards listed below.

IEEE Std 729-1983,Y) IEEE Glossary of Software Engineering Terminolo
(ANSI).

2 Informative References

ISO/IEC 9646-1:1994, Informationtechnology—Open Systems Interconnec-
tion—Conformance testing methiodology and framework—Part 1, Genen
concepts.

bration of Testing Laboratories.

ons,._as are all examples, notes, and footnotes. All statements containing t

t method specifications and implementations claiming to conform to this stan-
darf shall egnform to all the requirements contained in this standard. Materig
identifiedn” this standard as guidelines or as methodology are suggestions

r-
Nt

al

ISO/IEC Guide 25:1990, General Requirements for the Competence and Calli-

Is
or
ne

1) IEEE documents can be obtained from the The Institute of Electrical and Electronics Engineers,

Inc., 445 Hoes Lane, PO Box 1331, Piscataway, New Jersey 08855-1331, USA.

1 General
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1 Test Method Specification Conformance Criteria
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A test method specification conforming to this standard shall include all the fol-

low

ing criteria:

specified in this standard as applicable (see Section 3).

defined by this standard (see Section 4).

— It shall define any test method specification structures and test result cod

It shall use the required assertion definitions, types, syntax, and constructs

It shall use the test result codes specified in this standard for test results

es

Ac
int
1.3

Tes|
foll

it uses in addition to those defined by this standard.

— It shall specify a list of conforming test result codes that indicate ‘confd
mance to the specifications being tested (see 4.3.1).

pnforming test method specification may specify other constructs hot specifi
his standard.

2 Test Method Implementation Conformance Criféria

t method implementations that conform to this standard shall include all t
pwing criteria:

— A test method implementation conforming to this standard shall docume
that it conforms to this standard and shall document any other test meth
specifications to which it claims to conform.

— The test method implementationishall test each instance for an asserti
that specifies a set of instances-6ften separated by the word or.

— The CTS shall be automated to the maximum extent possible.

— The documentation of the CTS shall include the following:

— All information necessary to install, configure, and execute the CTS
— The edition of the standard being tested

— An overview of the CTS and the optional base standard featur
tested by the CTS

—£"Deviances from the recommendations defined within this standard

- Known limitations of the CTS

Nt
bd

DN

Release-snecific chanaes
g )

1.3

— Configuration-specific parameters

— Development system hardware requirements such as memory, disk

space, terminal, and printer needs
— Development system software requirements
— Hardware and software requirements necessary to execute the CTS

— A description of any CTS trouble-clearing procedures

Conformance Criteria


https://iecnorm.com/api/?name=3def3734352170d15d9e028012e186d9

ISO/IEC 13210: 1999 (E
Std 2003-1997 TEST METHODS SPECIFICATIONS AND IMPLEMENTATIONS FOR

IEEE

— The documentation of the test method implementations shall include, if

needed, instructions for performing the CTP and an audit of the CD.

— The documentation of the test method implementations shall describe how

to gather and interpret the results.

— Additional criteria may be specified in applicable standards.

When no test method specification exists, test method implementations shall
derive the test method specifications from the base standards and the test method
implementation shall then meet all the criteria listed above.

1.4

Figure 1-1 depicts the basic model for conformance assessment for an\|UT wherg

test

stapdard. The test method standard shall identify the test result codes that g

req
img
pro
cod
the

Note: This process does not include every potential step that may be required

a cf
reld

IUT Conformance Assessment

method standard is derived from an existing base standard by using th

lired for conformance and provides the assertions from{which test meth
lementations are derived. When a test method implementation is executed,
Vides intermediate test result codes that must be reselved to final test resu
bs. When the final test result codes match the conformance test result cods
implementation is judged to be conforming.

prtifying body, such as a conformance document audit. It addresses only t
tionship between the conforming test<result codes identified in the tg

a
is
re
Dd
it
It
S,

Py
ne
st

method standard and the final test result codes derived from the test methpd
impglementation.
4 1 General
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Figure 1-1 — Single Base Standard

IEEE
2003 Std

Base
Standard

\ / Test
Test Method
Method Implementations
Specification \]/
Intetmediate
Test|Result
7 (odes
Conforming Filr;al I
Test Result Test Result
Codes Codes
All
Test No Nonconforminjg
Result Codes '
Match? IUT
Yes
Conforming
IUT
1.4 IUT Conformance Assessment 5
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Section 2: Definitions and General Requirements

2.1 Conventions

Thip International Standard uses the following typographical conventions:

(1)

(@)

®3)

(4)

(5)
()

The italic font is used for
— The initial appearances of defined terms

— Cross-references to defined terms in 2.2.1, 2.2.2, and 2:2.3

— Parameters (option arguments and operands) that generally are sub-

stituted with real values by the application
— C language data types and function names
— Global external variable names
— The element’s trailing base standard/subclause reference
The bold font is used for
— Test result codes

The const ant - wi dt h (Couster) font is used

— To illustrate examplgs of system input or output where exact usage|i

depicted

— For references to utility names, element groupings, and C langua
headers

— Keywords used in assertions

Symbolic:test assertion parameters that are required are represented
<Test_Assertion_Parameter>.

Headers are represented as <header >.

The notation ‘()00 means that the production is repeated zero or molre

Lo
CHTICST

(7)

(8)

(9)
(10)
(11)

Symbolic test assertion parameters that are optional are represented as

[Test_Assertion_Parameter].

Symbolic errno constants returned by functions as error numbers 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 standard (normative). Footnotes and notes within the body of the

text are for information only (informative).

2.1 Conventions
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12)

(13)

(14)

TEST METHODS SPECIFICATIONS AND IMPLEMENTATIONS FOR

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 <, <, etc., are used only 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

(ILS)
(L6)
(L7)

(IL8)

betweer these tWo TasEs.
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 above are for ease of reading onmly. Editorial
inconsistencies in the use of typography are unintentional and have po
normative meaning in this standard.

All assertion examples are written in 9-point text.

A summary of typographical conventions is shown in Table 2.1.

Table 2-1 - Typographical-Conventions

Reference

Example

C Language header

Data types long

Defined terms file

Environment variables PATH

Error number [EINTR]

File name fil ename
Function argument declaration unsigned long int
Function argument argl
Function.declaration long int
Function‘name funct()

Global external errno

IEEE'Std 1003.n-19xx reference POSIX.n
Implementation-dependent limit  {MAX_INPUT}
Metacharacter O(any character string)
Parameters <path>

Reference to other standards
Section x.y reference

Special character

Symbolic constant limit

<sys/stat.h>

[1SO Guide 25]
See x.y or X.y
<new i ne>
{LINK_MAX}

Symbotictonstartoption
Symbolic constant value
Symbol defined in header

Table reference Table 2-1
Utility name tar
Variable st_atime

{ POSTXJOB_CONTROLF
_POSIX_JOB_CONTROL
_POSIX_JOB_CONTROL

2 Definitions and General Requirements
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2.2

2.2.

For

2.2.
Int

ISO/IEC 13210: 1999 (I

Definitions

1 Terminology

the purpose of this International Standard, the following definitions apply.

1.1 may: An option for test method specifications or implementations.

his standard, need not is used as the negative of may.

IEEE Std 2003-1997 (|

2.2

2.2

2.2
mer

2.2

2.2
1UT
ac
spe

2.2
of ¢
req

metihods standards conforming tosthis standard.

The
tify

ass

2.2
test]

2.2
wri

1.2 must: The same as shall.
1.3 shall: A requirement for test method specifications or implementations

1.4 should: A recommended practice for test method specifications or imp
htations.

2 General Terms

in the forms defined in this standard. It defineés what to test and is TRUE
pnforming implementation. Assertions are the basic entities for test meth
cifications and test method standards.

2.2 assertion identifier: The identifier assigned to an assertion. It consig
haracters from the portable identifier character set and follows the name spa
Llirements specified in 3.3.1 and\other conventions that may be specified by tg

name of the element and the assertion identifier together shall uniquely ide
an assertion within (a,test method specification. See 3.3.1 for examples
ertion identifiers.

2.3 assertion_test: The software or procedural methods that generate t
result codes-tised for assessment of conformance to an assertion.

2.4 base standard: The standard for which a test method specification
fteth and/or a test method implementation is developed.

2.1 assertion: The specification for testing a conformance requirement in 't)n

r
bd

is

2.2.2.5 conformance: [ISO/IEC Guide 25] Fulfillment by a product, process, or
service of all relevant specified conformance requirements. [JTC-1]

2.2.2.6 conformance document (CD): The conformance document required by
the standard that meets the requirements specified in that standard for such a
document.

2.2

Definitions
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2.2.2.7 Conformance Documentation Audit: The process of reviewing a Con-
formance Document to ascertain that it meets the requirements of a base stan-
dard as specified by documentation assertions.

2.2.2.8 conformance log: [ISO/IEC 9646-1] A human-readable record of infor-
mation, produced as a result of a testing session, that is sufficient to verify the
assignment of test results (including test verdicts). [JTC-1, generalized]

2.2.2.9 conformance requirement: A requirement stated in a base standard
that_identifies a anpr‘ifir‘ rpqllirpmpnf in a finite _measurable and ||namhig|m 1S
manner. A conformance requirement by itself or in conjunction with other coafqr-
mance requirements corresponds to an assertion.

NOTE: [ISO/IEC Guide 25]
Behﬁvior and/or capabilities imposed upon an implementation by the base standard for the impjle-
menjtation to conform to that base standard. [JTC-1, modified]

2.2{2.10 Conformance Test Procedure (CTP): Manual procedures used [in
conjunction with other test methods to measure conformanee.

2.2{2.11 Conformance Test Software (CTS):
Test software used to ascertain conformance to standards.

2.2)2.12 conformance testing: [ISO/IEC 9646-1] Testing the extent to which an
implementation under test is a conformingdmplementation. [JTC-1]

2.2)2.13 conforming implementation: [ISO/IEC 9646-1] An implementatipn
thatr satisfies all relevant specified conformance requirements. [JTC-1, general-
izeq]

2.2]2.14 conforming test result codes: The complete list of test result codes
asspciated with each.assertion that a CTS can report for a conforming implementa-
tiory.

2.2{2.15 CTg)build system: The hardware and software used to compile and
configure a CTS.

2.2{2.16 CTS execution system: The hardware and system software on whith
the CTS 1S executed.

2.2.2.17 documentation assertion: An assertion generated by a requirement
in the base standard being tested that a specific feature or behavior be docu-
mented.

2.2.2.18 element: A functional interface or a namespace allocation.

Examples of elements are functions and utility programs. Examples of hamespace
allocation include headers and error return value constants.

10 2 Definitions and General Requirements
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2.2.2.19 final test result code: A test result code obtained from an assertion test
that requires no further processing.

2.2.2.20 formal test specification: A specification of the assertion test using a
formal method specified by the test method specification. The test method
specification shall specify whether the formal test specification is normative or
informative.

2.2.2.21 implementation: That which implements the requirements of a base
standard or a profile

Test method specifications shall define specifically what an implementation’|is
within the meaning of that specification.

Implementation, as used here, is not to be confused with implementatijon-definedl.

2.2{2.22 implementation under test (IUT): That which~ implements the
stapdard(s) being tested. An IUT may consist of hardware and software located
on different systems.

Test method specifications shall define specifically what an implementation |is
composed of within the meaning of that specification.

2.2]2.23 intermediate test result code: A tést result code, obtained from &n
assertion test, that requires further processing to determine the final test result
codg (see 4.2.2).

2.2)2.24 logical expression: An.expression of boolean terms that may be com-
bingd using logical and (&&) and-er (||) operators that evaluate to either TRUE jor
FAUSE. The resulting value is uséd to determine which branch of an ' If ... Els
condition to take.

3%

2.2{2.25 option: Any.behavior or feature defined in the base standard that ne¢ed
not|be present in ali-eonforming implementations.

2.2{2.26 portable identifier character set: The set of characters from whigh
portable identifiers are constructed. This set shall consist only of the following
characters:

ABCDEFGHIJKLMNOPQRSTUVWXYZ
abcdefghijRIMNOpPgrStUVWXYZ
0123456789._()-

2.2.2.27 system under test: The computer system hardware and software on
which the implementation under test operates.

2.2.2.28 test case: [ISO/IEC 9646-1] A specification of the actions required to
achieve a specific test purpose or combination of test purposes. In OSlI, test cases
can be generic, abstract, or executables. [JTC-1]

2.2 Definitions 11
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2.2.2.29 test method implementation: The software, procedures, or other
means used to measure conformance. For PASC, test method implementations
may include a CTS, a CTP, or an audit of a CD.

2.2.2.30 test method specification: A document that expresses the required
functionality and behavior of a base standard as assertions and provides the com-
plete set of conforming test result codes.

2.2.2.31 test method standard: A test method specification that has been
adopted as a standard

2.2)2.32 test purpose: [ISO/IEC 9646-1] A prose description of a natrowly
defined objective of testing, focusing on a single conformance requirement, ps
spetified in the appropriate product specification (i.e., verifying the-support off a
spetific value or a specific parameter). [JTC-1]

2.2)2.33 test report: [ISO/IEC Guide 25] A document that presents test results
and other information relevant to the execution of the test methods against an
IUT|. [JTC-1, modified]

2.2]2.34 test result code: A value that describesthe result of an assertion test
Thip is equivalent to test verdict in ISO/IEC Guide 25.

2.2J2.35 test software: [ISO/IEC Guide(25] Software used in order to carry out
or gssist in carrying out the testing required. [JTC-1]

2.2J2.36 test support: Those dfacilities not specified by the standard(s) being
tested, or specified but not reguired, that need to be provided by the SUT in order
to gerform an assertion test.

2.2J2.37 testing constant: A constant that is not specified in the standard being
tested but is required by an assertion test to test an assertion.

2.2§2.38 verdict criteria: [ISO/IEC Guide 25] See conforming test result codes.

2.213<Abbreviations

For the purposes of this standard, the following abbreviations apply:
2.2.3.1 IEEE: Institute of Electrical and Electronics Engineers
2.2.3.2 I1UT: implementation under test

2.2.3.3 OSE: Open System Environment

12 2 Definitions and General Requirements
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2.2.3.4 PASC: Portable Applications Standards Committee
2.2.3.5 CD: Conformance Document

2.2.3.6 CTP: Conformance Test Procedures

2.2.3.7 CTS: Conformance Test Software

2.2.3.8 POSIX: Portable Operating System Interface®

2.213.9 POSIX.n: IEEE Std 1003.n-xxxx>

2.2/3.10 SUT: system under test

2) Used as a name for the collection of IEEE 1003 standards, draft standards, and projects.

3) Term used to refer to a specific IEEE P1003.n project or its products. For example, POSIX.1
represents the P1003.1 project and its associated products, ISO/IEC 9945-1: 1990, IEEE Std
1003.3-1991, and IEEE Std 2003.1-1992 {4}.

2.2 Definitions 13


https://iecnorm.com/api/?name=3def3734352170d15d9e028012e186d9

ISO/IEC 13210: 1999 (E
IEEE Std 2003-1997

(Blankpage)

14



https://iecnorm.com/api/?name=3def3734352170d15d9e028012e186d9

ISO/IEC 13210: 1999 (I
IEEE Std 2003-1997 (|

Section 3. Assertion Definitions, Types, Syntax, and Constructs

3.1 Introduction

Thip section defines required assertion types (see 3.3) and the syntax that shalPpe
used in writing assertions. Section 8 describes the creation of assertiongffrom| a
basp standard.

An jassertion is a statement of functionality or behavior for one or more elements,
sufficient in detail that test method implementors can code assertion tests, that|is
derjved from one or more requirements of a base standard. Assertions are stated
so that a test result code of PASS indicates conformance to the'standard.

Test method specifications may choose to use other assertion definitions, typés,
syntax, and constructs. If a test method specification chooses to deviate frgm
what is specified in this standard, it shall docdment in detail the assertipn
definitions, types, syntax, and constructs used. -All assertions shall have at legst
twqg additional components associated with them:

— An assertion identifier as defined in this standard
— Conforming Test Result Codes (see 4.3.1)

An |assertion may require multiple!preconditions. Preconditions include all the
items listed in Figure 3-1 leading.up to <Test_Text>. All, or none, of the precondli-
tions described may or may not be applicable to a given assertion.

Thg names defined in this section contained within the < > characters are sym-
bolic names. They are used to characterize specific details that shall be provided
in Writing assertionss-Fhe details required by these symbolic names shall be pro-
vidéd when applicable. They shall not be used when not applicable.

A t¢st methodsspecification shall provide complete coverage of the base standand.
Thg test method specification is written for the developer of the test methpd
implementation and, when properly employed, provides an authoritative means |to
ind|cate_conformance to a base standard without ambiguity. The assertions gen-
erated-shall be complete, understandable, and correct.

The test methods shall be organized according to the same sections, clauses, and
subclauses in the corresponding POSIX standard.

Assertions shall be written only for conformance requirements.

No assertions shall be written for a statement that applies only to the usage of an
implementation rather than to the implementation itself.

No assertion shall be written for a statement that uses definitive terminology in a
statement that is meant to be only a warning to programmers or an implementa-
tion recommendation.

3.1 Introduction 15
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Generic Assertion Structure

TEST METHODS SPECIFICATIONS AND IMPLEMENTATIONS FOR

<Generic_Assertion> refers to the generic assertion structure represented in Fig-
ure 3.2. The only required text for a <Generic_Assertion> is the <Test Text>,
except for General Assertions and General Documentation Assertions that require
both the ' For’ construct and the <Test_Text>.

Figure 3-1 - Generic Assertion Structure

M

[ |l | | =1 +
Ul icrricric_1L-, ..., LITTIICTIe_Ir-—.

f <Applicable_Standard> then
If <Option> then
If <Test_Support> then
(Setup: <Setup_Requirements>)[]
Test: <Test Text>
(TR: <Testing_Requirements>)]
(Note:  <Notes>)O
Else <No_Test_Support>
Else <No_Option>
Ise <No_Applicable_Standard>

Thi
sect
idel

tion.

Tes
terr
ally
etc.

If, i

by
cori

3.2

If a

ion. The specification for each line of the:generic assertion structure shall
htified when applicable. <Test Text> is always applicable to a generic assq

consistent. For example, else may be represented as else, ELSE, ELSE:, EIS
as long as the representation is consistent.

n traversing an assertion from top to bottom, a precondition is not support
the SUT or IUT, sthen the outcome for the assertion is mandated by
esponding ' Else!"specification.

1 For

feature or behavior is similar across multiple elements, the ' For’ constry

is

gen

llewed as a method of specifying identical requirements to multiple elemen

5 structure provides the basis for each of the“assertion types defined in thi

t method specifications are allowed flexibility in the representation of specifi
ns identified in this structure;however, such representation shall be editofi

eral assertions.

"For’ may be used as a looping construct similar to that found in programming
languages. It may list a set of functions or constants that are to be substituted for
parameters referenced in the body of the assertion.

16
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3.2.2 If then Else

The construct ' If <precondition>, then ... Else <outcome>' is used to specify a
requirement needed to test an assertion. This is represented in the assertion
structure by the ’ If <precondition>’ clause when the requirement is not met by
the ' Else <outcome>’ clause.

When the precondition is supported by the SUT, the ' If' clause evaluates as
TRUE. When the precondition is not supported by the SUT, the ' If' clause evalu-
ates as FALSE and the corresponding ' Else’ clause determines the outcome to be
reported.

Thip construct provides a straightforward approach to assigning an outcome-te ;Ln
assertion when a required precondition is not provided.

3.2]3 Applicable Standard

<Applicable_Standard> represents the base standards applicable for testing thjis
assertion. <Applicable_Standard> may simply be the singlé\base standard frgm
which the assertion is derived or multiple base standards.to which the assertipn
applies. This parameter may be represented in a logical*expression.

3.2/4 Option

<Option> represents any behavior or feature defined in the base standard thiat
need not be present in all conforming implementation. This parameter may pe
repfesented as a logical expression.

3.2}5 Test Support

<Tgst_Support> represents(those facilities not specified, or specified but not
required, by the standard(s) being tested that are needed by an SUT to perform an
assertion test. Test method specifications may need the support of nonrelated
optional features imthe system under test in order to test an implementatipn
thofoughly.

3.2]6 Setup’/Requirements

<Sdtup_Requirements> are the steps that a test program or tester must perform

to ot 1 tha ey Ay et for e formaina thhn thct ~Ff S occonets n
SCTOpP— tnC— PTopPCT CTiviT O TicT e o pCT o g oric— cCot U ol aSSCT ool |.

<Setup_Requirements> may have one or more steps. <Setup_Requirements> are
instructions to create the appropriate test environment. If a setup requirement
step does not succeed, a conforming test method shall report which step failed
and, to the largest extent possible, the reason for failure. If any setup step does
not succeed, the test result code reported for the assertion shall be UNRESOLVED.

3.2 Generic Assertion Structure 17
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3.2.7 Test Text

<Test_Text> specifies the test to be performed. The text usually takes the form
<action> <result>

When an assertion requires multiple tests, a list or table may be provided to
define the minimum number of items to be tested.

3.2.8 Testing Requirements

<Tgsting_Requirements> specifies the minimal testing that is required for,an
assertion. It typically is specified when an assertion allows more than oneway [to
test it. For example, an assertion having to do with some property of a file"could
be tested for a single type of file, or several types, or all types for which the le10-
perty is valid. A testing requirement should be used to specify,'the requirgd
mirjimum set of file types to test in such a circumstance.

<Tgsting_Requirements> may depend on the context of the assertion. Thus it|is
posgible for a single assertion to have multiple testing requirements each of whigh
is applicable to a specific assertion context.

When an assertion requires many tests in order to @est it thoroughly, a list jor
table containing the test parameters may be provided in place of repetitive text.

3.29 Notes

<No¢tes> represent additional information that should be known to those using
the|test method specification.

3.3| Assertion Types andConstructs

Depending on the text of the base standard, each assertion structure shall hapye
one| of five possibleforms to correspond to the five assertion types. These assgr-
tion types are

— Basic
— General

— ‘Reference

— Documemntation
— General Documentation

Each of these assertion structures is based on the generic assertion structure
shown in Figure 3-1.

18 3 Assertion Definitions, Types, Syntax, and Constructs
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3.3.1 Assertion ldentifiers

Each assertion has an assertion identifier that is indicated in the assertion struc-
ture by any of the symbols <Assertion_ldentifier>, <D_Assertion_ldentifier>,
<GA_Assertion_ldentifier>, <GD_Assertion_ldentifier>, <R_Assertion_ldentifier>.
The guideline for writing assertion identifiers, indicated by the symbol
<Assertion_ldentifier>, recommended by this standard is as follows: If other con-
ventions are used, they shall be specified by test methods specifications conform-
ing to this standard:

[(<specification_list>)]<Assertion_Type><portable_identifier_chars>

Where <specification_list> is a comma-separated list of standards--and
spegifications to which the rest of the assertion identifier applies; it is optionally
pregent and is enclosed in parentheses if it is present. The <Assertion Typ¢>
ind|cates the type of the assertion and is one of the types specified below jor
angther type specified by the test methods specification in which it-appears. The
<pgrtable_identifier_chars> are the set of characters from the portable identifier
chafacter set that give the assertion its identification or name.” Note that thefre
are|no spaces allowed in an <Assertion_ldentifier> and that-the only places whefre
conjmas may appear are in the <specification_list>.

Thg following characters are reserved for <Assertion) Type> and shall be usgd
only for the type of assertion indicated; the indicated symbol as used in this stan-
darf indicates the specified type of <Assértion_ldentifier>. Test methpd
spegifications shall define the assertion identifier conventions employed. Sge
Figpre 3-2.

Figure 3-2_="Assertion Types

<Assertion_Type> | Type of Assertion | Assertion Identifier Symbol
D_ DoCumentation Assertion <D_Assertion_ldentifier>
GA_ General Assertion <GA_Assertion_ldentifier>
GD_ General Documentation Assertion  <GD_Assertion_ldentifier>
R_ Reference Assertion <R_Assertion_ldentifier>
<NULL> Basic Assertion <Assertion_ldentifier>

Examples.of assertion identifiers that meet the recommended guidelines are
23

GA_17

GA_stdCproto—tect

D5

17.35

R_erofs

(2003.1-1990)GA_10 - Means GA_10 in IEEE Std 2003.1-1990 standard.
(2003.1-1990, 2003.4-1995)15 - Means assertion 15 in both standards stated.

The following subclauses specify the layout for each assertion type. Section 4 pro-
vides examples for writing assertions for each assertion type by using the actual
text from ISO/IEC 9945-1: 1990 to derive assertions and provide assertion layouts.

3.3 Assertion Types and Constructs 19
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IEEE

3.3.

2 Basic Assertion

The symbolic <Basic_Assertion> represents one or more standard requirements
with respect to a single element. A <Basic_Assertion> shall be written to conform
to the assertion structure of Figure 3-3.

Figure 3-3 - Basic Assertion Structure

<Assertion_ldentifier> <Generic_Assertion>
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2.1 Assertion ldentifiers for Basic Assertions

<Assertion_ldentifier> is unigue to each <BASIC_ASSERTION> within an e

nt. These identifiers should be numeric and may contain a decitmmal point and a

tional part. The assertion associated with such an identifier should be plac

umeric sequence relative to other numbered assertions. Assertions with non-
heric assertion identifiers may be placed in any sequence, including intgr-

rsed between assertions with numeric assertion identifiers. The use of
neric assertion identifier shall not imply a particular sequence for testi
prtions.

3 General Assertions

eral assertions are statements of behavior or functionality derived from a base
hdard that apply to more than onexelement and expand into one or more assgr-

s specific to each element.

eral assertions shall be unigquely identified within a test method specificatign.

test method specification'shall document in an index the location of each gen-

assertion.

symbolic <General_Assertion> represents the standard’s requirements th
ct multiple elements in a similar manner. Each general assertion results

or more assertions for each of the elements listed or implied. General assgr-

s shall beswritten to conform to the assertion structure of Figure 3-4. T

jat
in

ne

r' construct shown in Figure 3-1, Generic Assertion Structure, is required for

N General Assertion.

| oW, | Yl L_A ¥ - o4 4+
rrygurc o = TTITT ar AsSoSTT LIV ouruc il ©

<GA_Assertion_ldentifier>

<Generic_Assertion>

For each element listed or implied by a general assertion, a basic assertion will be
generated for that element using the structure shown in Figure 3-3 and a refer-
ence to its corresponding <General Assertion>. These basic assertions shall be
written to conform to the assertion structure of Figure 3-5.

20
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Figure 3-5 - Assertion Derived from a General Assertion

<Assertion_ldentifier> <Generic_Assertion>
See: <GA_Assertion_ldentifier >

3.3.3.1 Assertion ldentifiers for General Assertions

Assertion identifiers for <General_Assertion>s are unigue within a base standard.

It is—recommended-that <GA-Assertion—ldentifier> he gi\/nn mnnningflll names

such as the following: -

GA_stdC_proto - General assertion for C Standard {3}*) prototype declaration

GA_commcC_result - General assertion for common-usage C result declaration

3.3/4 Reference Assertions

Thg symbolic <Reference_Assertion> represents a means.to)avoid performing the
sanpe assertion test multiple times for the same element.~A reference assertion|is
used when a base standard repeats a requirement inthe same element. The tgst
method writer states the basic assertion once in theelement, and the other places
where the text is replicated in the element arg“stated as reference assertior)s.
Refprence assertions are used only when anvassertion already exists within an
element and shall be referenced only to assertions within that element. Reference
assertions may refer to more than oneexisting assertion. Reference assertiops
shalll contain text derived from the standard being covered.

Reference assertions shall be written to conform to the assertion structure |of
Figlre 3-6.

Figure 3-6° — Reference Assertion Structure

<R_Assertion_ldentifier>

(Setup: <Setup_Requirements>)[]
Test: <lrest_Text>

See: <Assertion_ldentifier>

NOTE: , The'only optional text for <Reference_Assertion> is the ' Set up: ' line.

Reference assertions cannot be written as general assertions, and vice versa.
Reference assertions refer to assertions that correspond to text in base standards
that exist for the sections referenced. General assertions, when expanded, do not
have the text in the base standard.

4) The numbers in curly brackets correspond to those of the references in 1.2.

3.3 Assertion Types and Constructs 21
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3.3.4.1 Assertion ldentifiers for Reference Assertions

Assertion identifiers for <R_Assertion_ldentifier> are unique within each element.
These identifiers should be numeric following the prefix and may contain a
decimal point and a fractional part. The assertion associated with such an
identifier should be placed in numeric sequence relative to other numbered asser-
tions. Assertions with nonnumeric assertion identifiers may be placed in any
sequence, including interspersed between assertions with numeric assertion
identifiers. The use of a numeric assertion identifier shall not imply a particular
sequence for testing assertions.

3.3/5 Documentation Assertions

Dogumentation Assertions are required in test method specifications'\when the
base standard explicitly requires that certain features be documented!

Stapdards may require that a vendor’'s conformance document-specify the docu-

Infgrmation may appear under a higher-level heading or’/in a section, clause, r
subglause whose content in the standard is intended)to cover multiple sections,
cladises, or subclauses throughout the standard.

Eagh documentation assertion shall state the.séction, clause, or subclause whejre
the[documentation shall reside. When assertions are dependent on the Confqr-
mance Document for an announcement mechanism about the support or nonsulp-
port of options, the assertions should use the symbol {CD_[}, where "' is uniqugly
exppnded. The {CD_[} symbols should'reside in a table that specifies the optipn
asspciated with each symbol. This type of documentation provides a rational
approach for handling the myriad of options in writing assertions.

Doqumentation assertions.are used to identify Conformance Document requite-
meits. Documentation assertions shall be written to conform to the assertipn
strdicture format shown in Figure 3-7.

Figure 3-7 — Documentation Assertion Structure

<p_Assertion_ldentifier> <Generic_Assertion>

POSH¢-standards-usuatyreguire-that-certainfeaturesbe-decurmentedinra—cenfor-
mance document. When required, this document is referred to as a POSIX Confor-
mance Document (PCD). In writing a PCD, all documentation requirements of the
base standard shall be met. If a test method specification exists, the PCD shall
contain all the documentation required by the documentation assertions. Infor-
mation provided in a PCD shall be directly traceable to a requirement for docu-
mentation in the base standard.
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3.3.5.1 Assertion ldentifiers for Documentation Assertions

Assertion identifiers for <Documentation_Assertion>s are unique within each ele-
ment. These identifiers should be numeric following the prefix and may contain a
decimal point and a fractional part. The assertion associated with such an
identifier should be placed in numeric sequence relative to other numbered asser-
tions. Assertions with nonnumeric assertion identifiers may be placed in any
sequence, including interspersed between assertions with numeric assertion
identifiers. The use of a numeric assertion identifier shall not imply a particular
sequence for testing assertions.

3.3/6 General Documentation Assertions

General documentation assertions affect multiple elements in a similar manngr.
Eagh general documentation assertion results in one or more documentatipn
assertions for each of the applicable elements.

Eagh assertion that is derived from a general documentation<@assertion containg a
refgrence to the general documentation assertion from whigh\it was derived. Gen-
eral documentation assertions shall be written to conforim to the assertion stryc-
tur¢ of Figure 3-8. The ' For’ construct shown in Figure 3-1, Generic Assertipn
Strlcture, is required for each General Documentation”Assertion.

Figure 3-8 - General Documentation Assertion Structure

<GD_Assertion_ldentifier>

<Generic_Assertion>

For|each element listed orimplied by a general documentation assertion, a docu-
memtation assertion shall be generated for that element using the structure ps
shovn in Figure 319y~ The ' See: provides a reference to its corresponding gen-
era| documentatiory assertion.

Figure 3-9_> Documentation Assertion from a General Documentation fAssertion

<Assertion ldentifier> <Generic_Assertion>
See: <GD_Assertion_ldentifier>

3.3.6.1 Assertion ldentifiers for General Documentation Assertions

Assertion identifiers for <GD_Assertion_ldentifier>s are unique within each test
method specification.

It is recommended that <General _Documentation_Assertion> assertion identifiers
be given meaningful names such as the following:

3.3 Assertion Types and Constructs 23
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GD_stdC_proto - General documentation assertion for C Standard {3} prototype declaration

GD_commcC_result - General documentation assertion for common-usage C result declaration

3.3.7 Unused Assertion ldentifiers

When a test method specification developer wants to keep track of assertion
identifiers that were previously used but are unused in the current draft or
specification, the assertion identifiers may be listed at the end of each element or
may be specified in sequence with the word Unused in place of an assertion, as
shogwmTiTT Figure 3-10:

Figure 3-10 - Examples of Unused Assertion lIdentifiers

<Assertion_ldentifier> Unused
Or:
Unused <Assertion_ldentifier>: (,<Assertion_ldentifier>)

3.4 Macros

3.4]1 Introduction

Singe test methods require precise “specifications and since assertions contalin
many repetitive phrases, the .uSe of a macro mechanism may be employed |[to
group the common text of base-standards in producing assertions. The specifics|of
any| macro mechanism used:shall be specified in the test method specification.

3.42 Macro Naming Convention and Usage

Thg prefix "M < shall be reserved for naming macros. Macro names shall be mage
up |of characters from the portable identifier character set except for the
pargntheses-and dash, '(’, '), - and shall begin with "M_". Macros should be given
meaningful names descriptive of their purpose. In addition, a macro that is usgd
onlywithin an element should contain the element name in its name to help giyve
the reader information about 1ts scope. Macros that apply across a base standard

should not have an element name.

NOTE: For example, a macro could be defined and used in the following way:

M_GA _stdC_proto_decl name of the macro that contains the text of the
<General_Assertion> for C Standard {3} prototype declarations

M_fork_extra_inherit name of the macro that deals with extra items inherited in a
fork() call

A macro definition might look like the following:

24 3 Assertion Definitions, Types, Syntax, and Constructs
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M_GA_stdC_proto_decl(hdr,proto) =
If PCTS_C_standard Then
Setup: The header <hdr> is included.
Test: The function prototype proto is declared.

Else NO_OPTION
Note: GA_stdC_proto_declaration

IEEE Std 2003-1997 (|

Such a definition would yield the following definition for a <General_Assertion> covering Standard

C pr

ototype declarations:

GA_stdC_proto_decl M_GA_stdC_proto_declaration(header,synopsis_prototype)

The way such a <General_Assertion> would appear in an element is as follows (note that it has 1 as

its g

The
meal
(GA]

3.5

The
bas
her
leag

Ssertion raentirication):

1 M_GA_stdC_proto_decl(semaphore.h,
"int sem_init(sem_t [sem, int pshared, unsigned int value);")

above definition of assertion '1’ was done completely with a macro call using parameters. T
hingful name tells the reader immediately that it is a macro (M_) for the General Assert
covering the Standard C prototype declaration.

Summary

exact structure for assertions shall vary according to the requirements of t
e standard. Many of the preconditions and-Qther symbolic names describ
b may be applicable to a given assertion. However, all assertions shall have
t three components:

— An assertion identifier i.e., <Assertion_ldentifier>
— An assertion test, i.e., <Test_Text>

— Conforming test result codes (see 4.3.1)

he
bd
at

3.5

Summary 25
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Section 4: Test Result Codes

Introduction

Thi
img

4.2

The
tion
intg
spe
any
req
tion

defined in this standard.

4.2

An
mir

5 section contains the requirements for test result codes used by test meth
lementations and test method specifications.

Test Method Implementations

re shall be only two types of test result codes for testimethod implement
s: final and intermediate. Test method implementations may use addition
rmediate test result codes to provide the user with more information on why
Cific test result code was issued. Test method implementations shall not gi

Llired to use these test result codes when applicable. Test method implement
s shall not define any meaning for final test result codes other than what

1 Intermediate Test Result Codes

intermediate test result code’is one that requires further processing to dete
e the final result code. The-intermediate test result codes are as follows:

- UNRESOLVED - At léast one of the following conditions is true:
[a] The propet.setup state was never achieved.

[b] The asSertion test requires manual inspection in order to determine
result:

[c] .The test program software for an assertion was unexpectedly inte
rupted.

[d] The assertion test could not be executed because a previous asserti

a_
al

a
Ve

other meaning to the test result codes specified in this standard and are

a_
is

DN

4.2

test on which 1t depended tailed.

[e] The test program containing the assertion test was not initiated.

[fl Translation or execution of the test program produced unexpected

errors or Warnings.

[g] The assertion test did not resolve to a final test result code for any

other reason.

All occurrences of UNRESOLVED test result codes shall resolve to one of the
allowable final test result codes before a statement of conformance (see Sec-

tion 6) is made.

Test Method Implementations 27
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If an unexpected event occurs while one is determining the result of an
assertion test that could invalidate the test result, the test method shall
identify it to the extent possible and report such an occurrence.

If the assertion test cannot be completed after such an occurrence, the test
result code shall be UNRESOLVED. If the test method implementation is a
CTS, it should strive to continue to execute test programs but shall report
any assertion test that could not be executed as UNRESOLVED. The CTS
should attempt to recover from the unexpected event in a manner that max-
imizes the execution of assertion tests while ensuring the validity and
correctness of subsequent test results.

4.2

2 Final Test Result Codes

INCOMPLETE - The test of the assertion was unable to prove PASS but
encountered no FAILS.

A final test result code is one that requires no further processing-to determine the

res
UNT
mat

It of testing an assertion. When a test result code ,is ‘other than PASS jor
'[ESTED, the test method shall provide, to the extent¢possible, sufficient infqr-
ion to determine the cause of the result. The final test result codes are

PASS - The IUT meets the requirements as specified by an assertion.
FAIL - The IUT does not meet the requirements as specified by an assertion

NO_APPLICABLE_STANDARD - The Standard required to test the assertionlis
not supported by the IUT.

NO_OPTION - The base standardvoption required to test the assertion is not
supported by the IUT.

NOT_APPLICABLE - The assertion does not apply to this profile.

NO_TEST_SUPPORT -~Fhe hardware or software needed to support the test-
ing of the assertion is/not available on the IUT.

UNTESTED - There is no assertion test for this assertion.

The UNTESTED test result code is allowed when a test assertion cannot pe
portably.tested. The ability to determine whether an assertion is portablly
testabte‘depends on a number of factors:

¢ The ability of the test method writers to specify the assertions so thiat
they are testable

28

o The ability of the test method writers to concoct portable test scenarios
for test assertions

e The base standards required by the test method standard

The assignment of an UNTESTED test result code to an assertion should be
used only after all attempts to write the assertion as a testable assertion
have failed. In most cases, nonportable assertions can be tested for specific
implementations. Test suite writers should provide, to the extent possible,
tests for nonportable assertions.

4 Test Result Codes
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The complete set of reasons why an assertion is allowed the test result code
of UNTESTED is as follows:

(1)

There is no known portable test method for this assertion.

A portable test cannot be written for most conforming systems because
the actual software may change for different target systems that the
CTS supports. This is the case when some software may have to be

customized for the system under test and is likely to be different f
each system under test.

The testing organization providing the CTS must provide a procedu

or

e

(2)

3)

(4)

()

(6)

(7)

to be followed when an implementation cannot portably test an assg
tion.

The corresponding statement in the base standard to which confq
mance is being measured is not specific enough to write a portable tes

The POSIX standard was not clear in the specification. of\features from
software testing viewpoint. An example of this is in-POSIX.1, where
is stated that the stat.h data items shall have meaningful values.

CTS would have great difficulty determining the-test software to ver

that a stat structure contains meaningful valdes. It may be that sup-

plements developed for the POSIX standards can address these stat
ments in the applicable POSIX standard:

There is no known reliable test method for this assertion.

The developers of this standardwere unable to determine a software
procedure test to determine wwhether the assertion did what was stat

in the applicable base standard. An example of this case can be seen|i

trying to determine elapséd clock time for a particular function in
standard.

The assertion test-requires setup procedures that involve an unreaso
able amount ofeffort by the user of a test method.

The assertion‘test would require an unreasonable amount of time
resources on most systems.

Creating an assertion test would require an unreasonable amount
test.development time.

The assertion test could have an adverse effect on the completion of
test method.

r-
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e-
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bd
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test result code of UNTESTED is provided whenever the UNTESTED test result
code is allowed (see Figure 4-1).

Additional final test result codes shall be used only in situations for which
none of the above final test result codes apply. Any additional final test
result codes used by a test method shall be documented in the test method
documentation.

Test methods shall not attach any other meaning to the test result codes
described above.

4.2 Test Method Implementations

29
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4.3 Test Method Specifications

4.3.1 Conforming Test Result Codes

Conforming test result codes, (see Figure 4-1), are those which are acceptable for
an assertion to demonstrate conformance to a base standard. Each test method
specification shall state for each assertion its set of conforming test result codes.

Examples of these codes associated with their assertions are provided (see 9.1.1).

Figure 4-1 - Entity versus Allowable Test Result Code

Entity Test Result Code
Applicable_Standard | <No_Applicable_Standard>
Option <No_Option>
Test_Support <No_Test_Support>
Test PASS, UNTESTED

When a set of assertions have mutually exclusive preconditions, the final tgst
resuilt code of PASS for an IUT may occur at most<once for the assertions in this
set| We recommend that mutually exclusive assertions be flagged as a reminder
that only one final test result code may be PASS.

A gpideline for flagging mutual exclusive assertions is a notation of
PASS[<Assertion_ldentifiefs) ... <Assertion_ldentifier>]
See|Figure 9-1 and 9.1.2 assertions 01-02 and 13-15 for actual examples.

30 4 Test Result Codes
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Section 5: Test Report

5.1 Test Report

The results of the execution of the test method implementation against an iyT
may be summarized in a Test Report. The Test Report shall contain the foHowing
infdrmation:

— The name and edition of the standard to which conformance is being
measured

— The names and version numbers of the test method imiplementations usegd

— The test method specifications to which the test method implementatiops
conform

— The name, model, and configuration of the_computer systems tested and
the name, version, and release level of thé.implementation stated in terms
of the identification scheme of the implementor

— The name and version of the auditedCD (if a CD is required by the stan-
dard)

— The date the IUT was tested

In gddition, the following information shall be available:

— The test result for each-assertion test

— A description of any modifications made to the test methods
— Information onihow to reproduce the test results

An IUT conformsite the standard or profile when each final test result code db-
tained from the“test method implementation matches a conforming test resylt
code from thelcorresponding assertion of the associated test method standard.

5.2-cb-Aueht

When documentation assertions require details, the details shall be provided.
System documentation may be referenced in place of providing the details, but
such references shall be appropriate.

Some standards require that the structure of the CD from the vendor be similar to
the associated base standard. Allowed and required CD information may appear
under a higher-level heading or in a section, clause, or subclause whose content in
the associated base standard is intended to cover multiple sections, clauses, or
subclauses.

5.2 CD Audit 31
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If the base standard does not specifically require the structure of the CD to match
the standard, other formats are allowed; however, it is strongly recommended
that the structure of the standard be followed as closely as possible.

32 5 Test Report
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Section 6: Profiles

6.1 Definition

A Rrofile makes explicit the relationships within a set of base standards when
they are used together and also may specify particular details for each base)stan-
darf used. A Profile may refer to other International Standardized Profiles (1SP)
in drder to make use of the functions and interfaces already defined-by them and
thug limit its own direct reference to base standards.

Thus a Profile

— Specifies the base standards that apply and may restrict the implementa-
tion of specific behaviors and features to maximize application portability

— Shall not specify any requirements that would contradict or cause non-
conformance to a base standard to which it-refers

— May require a larger minimum-maximum value or a smaller maximuym
minimum value for variables specified.in a referenced base standard

— May require certain interactions-between base standards (which shall
usually be some form of requirement that they work together)

— May contain conformance regquirements that are more specific and limitg
in scope than those of thé-the base standards to which it refers

D
o

6.2| Conformance to a Profile

Profiles incorporate base standards by reference as part of their specification. |n
addition, a prefile may specify features or behaviors to be required to be imple-
memted in afase standard and less restrictive limits and sizes for items specified
in base.standard. A profile also may specify requirements to fill in gaps
betyveen jthe base standards it incorporates, such as interoperability betwegn
imgleraentations of base standards.

Thus, for an implementation to conform to a profile, it shall conform to all the
base standards incorporated in a profile as well as all the requirements specified
in the profile itself. The requirements for conformance to a profile are defined in
the profile itself. Test methods, possibly specified separately from the profile
itself, shall be used to measure conformance to a profile.

6.2 Conformance to a Profile 33
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6.2.1 Profile Test Methods

Profile test methods are the combinations of test methods for each base standard
incorporated in the profile and test methods for those requirements specified in
the profile itself.

6.2.2 Base Standard Test Methods

If there is no standard or recognized way to measure conformance to a particular
base standard, the profile test method shall specify that the base standard does
not|apply to the measurement of conformance to the profile. It should be netgd
that there are some recognized ways to measure conformance to standards that o
not| have test methods specifications; for example, some National Bodies” haye
certification programs to validate conformance of implementations  of the
C Standard {3}, but there are no test methods specifications for the|,C Standayrd

{3}.

Profile test methods shall specify the standard or recognized’way of measuring
conformance to a base standard for those base standards which have one. If the
tes§ methods for a base standard follow the requireménts of this standard for
spetifying test methods, the profile test methods shallalso specify a modified con-
formance matrix for the base standard, with the only changes being those needg¢d
to further restrict the set of conforming assertion‘result codes to meet the requife-
menmts of the profile. When test methods are applied to measure conformance tq a
basg standard (for example, using test software or test procedures), the appliga-
tior} shall be done to be consistent with the’requirements of the profile. For exam-
ple| test software could be configured*to use the limits specified in the profile
ratiher than those in the base standard in cases where there is a difference. Qr
test software could be configured .to-use the options specified in a base standafd
thaf are required in the profile.

6.2]3 Profile-Specific Test Methods

Test method specifications or implementations that contain requirements uniglie
to g profile are called profile-specific. Such requirements may include the require-
memts of optiens‘in a base standard, less restrictive limits and sizes for items
defined in a-base standard, and interoperability requirements between implemen-
tatipns of base standards.

Profile-specific assertions shall satisfy the requirements for this standard.

6.3 Conformance Assessment

Two models, of many possible, for assessing conformance to profiles are presented
here. These are derived from the Single Base Standard model presented in 1.4
and should serve as a guideline for certifying bodies conducting conformance
assessment for profiles.

Both models assume the existence of Test Method Standards. The first uses mul-
tiple Base Test Methods, while the second uses a Profile Test Method Standard.
For either, the concepts remain essentially the same.

34 6 Profiles
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It is important to note that the primary purpose of these models is to illustrate
the relationship between the test result codes contained in the Test Method Stan-
dards and those obtained from the CTS, and CTP, in making conformance assess-
ments.

6.3.1 Using Multiple Base Test Method Standards

The model in Figure 6-1 depicts a Profile composed of several Base Standards
W|th thelr assouated Test Method Standards A Proflle test method |mplementa-

ate|Test Result Codes generated are resolved to Final Test Result Codes. If the
Profile Conforming Test Result Codes match the Final Test Result Codes, the
implementation is judged to be conforming to the Profile.

6.3 Conformance Assessment 35
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Figure 6-1 — Profile Standard from Multiple Base Standards
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6.3.2 Using Profile Test Method Standards

The model in Figure 6-2 is similar to the model in Figure 6-1, although in this model multiple Pro-
file Standards (each derived from an associated Base Standard) are depicted with their associated
Profile Test Method Standards (each derived from an associated Base Test Method Standard). Pro-
file Conforming Test Result Codes are identified by each Profile Test Method Standard. The Profile
CTS in this case is really one or more Base Standard CTSs configured per the requirements of the
Profile Test Method Standard (i.e., some options may be required). If the Profile Conforming Test
Result Codes match the Final Test Result Codes, the implementation is judged to be conforming to

the Profile.

36
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Figure 6-2 — Profile Standard from Multiple Profiles
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6.3 Conformance Assessment
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Section 7: Guidelines for Testing and Complexity Levels

s section contains informative material only but is included here as a useful
hmble to the material in the next section.

Introduction

brinciple, the objective of conformance testing is to establiSh™ whether the

imglementation being tested conforms to the specification in, the relevant stan-
darf. Practical limitations make it impossible to be exhaustive, and econonjic

con

As

siderations may restrict testing further.

a result of these limitations, during the designiand development of tgst

methods the complexity level of an element shall dictate the level of testing thiat

sat

Thgrefore, this standard distinguishes three<major levels of testing according [to

the

levels of element complexity.

Thg three major levels of testing are

Thg three major levels:of element complexity are

sfies conformance requirements.

extent to which they provide an indication of conformance and three major

— Exhaustive Testing
— Thorough Testing

— ldentification Testing

— Simple
— Intermediate

— Complex

7.2

7.2.

Testing Levels

1 Exhaustive Testing

Exhaustive testing seeks to verify the behavior of every aspect of an element,

incl

uding all permutations. For example, exhaustive testing of a given user com-

mand would require testing the command with no options, with each option, with
each pair of options, and so on, up to every permutation of options.

7.2

Testing Levels 39
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The various command options and permutations rapidly approach numbers too
large to reach execution completion in realistic time frame. As an example, there
are approximately 37 unique error conditions in POSIX.1. The occurrence of one
error can (and often does) affect the proper detection of another error. An exhaus-
tive test of the 37 errors would require not just one test per error but one test per
possible permutation of errors. Thus, instead of 37 tests, billions of tests would be

nee

ded (2 to the 37th power).

Exhaustive testing is normally infeasible.

7.2

Thqrough testing is a useful alternative to exhaustive testing. Thorough. testi

see
per

command shall be tested with no options and then with each option’individual
Possible combinations of options also may be tested.

Given the above example concerning the 37 error conditions, thorough testi
would require 38 tests, a much more manageable number;

Thgrough testing is a feasible solution. During the testing of a multitude of ing

vid

In this discussion, it is helpful to consider the“number of assertions that can

der
ver
exh

when the sheer number of aspects of.an element is very large. Therefore, a thi
levgl of testing is defined.

7.2
Ide

memt in question. lticonsists of a cursory examination of the element, invoking

wit

For

conjpiler for-another language on the system but not necessarily from any other
conjpilersenthis or another system. It would not require a verification of all t

syn
ing

2 Thorough Testing

mutations. For example, to perform thorough testing of a given command, t

hal elements, certain combinations of subelements are coincidentally tested.

ved from the specification of each software element. Thorough testing aims

fpustive testing. However, even thorough testing approaches infeasibil

3 ldentification Testing

ntification testing seeks to verify some distinguishing characteristic of the e

N the minimalccommand syntax and verifying its minimal function.

example,.identification testing of a C compiler would distinguish it from

ks to verify the behavior of every aspect of an element but does not include all

fy each individual aspect in isolation-and is thus much more feasible thtn
i

9

ne
Y.

9

pe
to

y
rd

it

Ow

he
t-

ax,er functions specified in the C compiler manual. Proper identification te{
of\a C compiler would be done to verify the minimal program constructs necs

sary to establish its distinguishing characteristic as a C compiler.

40
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7.3 Complexity Levels

7.3.1 Simple

Simple elements are those which are wholly defined in the description for that
element. Simple elements are those which have a few assertions to test and
whose functionality does not depend on other elements defined within the POSIX
standard in which they are defined. Examples of simple elements include the cat
utility specified in POSIX.2 and the close() function specified in POSIX.1. Simple
elements should be tested thoroughly

7.3]2 Intermediate

Int¢rmediate elements are those which have a moderate number of aSsertions and
may depend on the functionality of other elements defined withinithe POSIX stan-
darf in which they are defined. Examples of intermediate elements are the gr eép
and sed utilities specified in POSIX.2, which support their.own functionality [in
addition to regular expressions. Thorough testing should be'a goal for intermedi-
ate[elements, but it may be infeasible in some cases.

7.33 Complex

Complex elements are those which implement;a language, depend on the functipn
of intermediate elements, or have effects on hardware devices. Typically, complgx
elements need a large number of assertion tests to test them thoroughly. Examn-
ples of complex elements are the sh and awk utilities specified in POSIX.2, whith
implement a language in addition to-'regular expressions. For complex elements,
thofough testing may be limitedto specific areas of the element.

7.4] Conclusion

It follows from the 'definitions of testing levels and element complexity levels that
the| functionality .of each element must be analyzed and evaluated. Since the
nurmber of paessible combinations of options, events, and timing of events is unrea-
sonpbly large, testing normally cannot be exhaustive.

It follows from the informal nature of the definition of thorough testing that
thofoughness of testing will vary from one CTS to another and, within a CTS, frgm
one assertion to another. These are the options available to the developers of test
method specifications and test method implementations. It is not within the
scope of this standard to define the recommended testing level so precisely as to
preclude this degree of freedom.

7.4 Conclusion 41
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Section 8: Guidelines for Writing Assertions

Introduction

Thi
ass
met
The

8.1

Cor
be (
con
are
img
The
test
issy
is ¢
ag
nes

steps may be useful in identifying conformance requirements:

5 section contains informative material only. It presents guidelines for writipg
brtions for test method specifications. Users of this standard may uselothier
hods to satisfy the requirements of this standard.

re are three fundamental steps in writing test assertions:

— ldentify a requirement and its respective assertion types.
— ldentify all preconditions for each requirement.

— Worite the assertion text.

1 ldentifying Conformance Requirements

formance requirements are only those required for conformance. They myst
Jefinitive in the sense that they must specify or define specific requirements for
forming implementations. Conformancée requirements are not vague, and thpy
not issues that differentiate the quality or performance characteristics of ope
lementation from those of anothef;

re is a distinct difference between testing how well something is done apd
ing whether it was done correctly. The former is a quality of implementatipn
e, and while it is important, it is outside the scope of conformance testing. (It
ft to system developers to determine whether their systems will perform wigh
ven implementation. - Conformance testing is concerned only with the corre¢t-
5 of an implementation’s required functionality or behavior. The followipg

— Checkethe definitions and terminology sections in the standard to identify
the.terms used to define conformance requirements. Pay particular atten-
tion to the definitions that exist for shall, may, should, can,

can.

Further, examine closely the material contained in the conformance section
of the standard. That section usually addresses overall conformance
requirements for the standard.

— Highlight the occurrence of those terms everywhere they are used as well

8.1

as statements that do not use definitive terminology but mean the same
thing.

Introduction 43
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— Examine the statements containing those terms as candidates for definitive
requirements—decide which ones are and which ones are not. Keep in
mind that conformance requirements are those required for conformance to
the standard. Examine the section in the standard that addresses confor-
mance requirements as well as the rationale for insight. Keep in mind that
the rationale is for information only and may even be wrong.

Conformance requirements are found in the baseline requirements of the
standard as well as in optional features and behavior. For this reason,
careful attention must be given to the use of may to distinguish it from an
option in an implementation that has shall requirements when the may
option is supported.

As a simple example, a statement to the effect
The implementation may do A or B.

does not in itself establish any requirement for the implementation. This
statement allows either A or B to occur but may not require that either case
ever be TRUE. The implementation could do one, bgth; neither, or even
something else (C). However, a statement to the effect

The implementation may do either A or B
If A occurs, then Al shall ...

constitutes a conformance requirement for./the implementation only if|A
occurs.

Another area of potential confusion has to do with the use of the terms
Linspecified and undefined At first glance they may seem to mean the same
[hing; however, they do not. In PASC standards, unspecified refers to behavipr
resulting from correct programe@onstructs or correct data, while undefingd
refers to behavior from erroneous program constructs or erroneous data. The
ntent of unspecified is to allow standards writers to allow for indetermingte
behavior for correct program constructs. Likewise, undefined is intended [to
hllow certain error conditions to occur that are not required to generate didg-
nostic messages. _ tn ‘either case, neither term can result in a conformange

]

When standards make use of terminology other than shall in statements that
could be conformance requirements, care must be taken by the assertion
writer to determine whether the resulting statement is a requirement of the
standard. The use of the word may is an example. Certain statements contain-
ing the word may do not provide sufficient clarity or constitute a conformance
requirement. For example, the statement

A call to fopen() may cause the st_atime field of the underlying
file to be marked for update.
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8.1

8.1

does not declare whether the behavior is to be consistent for all file types or a
specific implementation or indicate that it must happen in every instance. As
written, the statement would not constitute a conformance requirement of the
implementation. While it can be argued that an assertion could be written for
the above statement, such an assertion could never evaluate as FALSE and
therefore provides no information on conformance to the standard. Thus, an
assertion that can be evaluated only as TRUE or not evaluated at all is mean-
ingless with regard to conformance requirements. (Such an assertion may
reflect on the quality of an implementation, but quality of implementation is
not a standards conformance issue.) If the above statement has an associated

the Conformance Document.

However, if may is used to describe an optional feature allowed by the stan-
Hard and there are statements that use shall in describing behawor chargc-
feristics of the optional feature (the implementation may do this, . if it dogs,
when this happens, the implementation shall ...). While it is~arguable thiat
ncluding such a construct in a standard is poor practice, it\does happen, and
[he shalls used within the may constitute conformance reguirements.

The definition of may as an allowed term for a conforimance requirement can
pe very difficult to deal with in writing assertionsand a test suite. Each may
fould indicate allowed branches in the flow<of control of a function the
Hefinition of which is at the discretion of the system implementor. From the
perspective of both the assertion and the assertion test, a reliable method thiat
bxercises a may feature is difficult to create. The assertion test may be syc-
cessful in attempting to use the feature and report the results, but it cannot
jenerate a test result code of FAIL, if'the feature acts in an nondeterministic
vay (i.e., in a way not required by the standard). Further, an allowable sifle
effect of a may feature could be-¢atastrophic.

f shall is used in a statement applicable to an option, i.e., a feature identifigd
Dy a may, the statement-containing the shall is a conformance requirement
lvhen the optional behavior is supported, or used, by the implementation. The
ferm should nevertidentifies a conformance requirement in this standard but
s regarded as a(recommended practice.

2 ldentifying Requirements and Assertion Types

2.2 \Perms and Assertions

The conformance requirements of base standards often require that the following
terms generate specific types of assertions. The base standard must be examined
to determine whether this is the case:

8.1

— shall: basic assertion

— may. documentation assertion based on "if documented" and one or more
basic assertions each containing one or more <Option> attributes

— unspecified: documentation assertion based on "if documented" and a com-
bination of one or more portable or nonportable basic assertions
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— undefined: documentation assertion based on "if documented” and no basic
assertions
— implementation-defined: documentation assertion and a combination of
one or more portable or nonportable basic assertions
— documented: documentation assertion
— The conformance requirements of base standards often require that the fol-
lowing terms generate no assertions. The base standard must be examined
to determine if this is the case:
—should
— undefined
— extensions
— statements that apply only to the usage of an implementation rather
than to an implementation itself, generating no assertions
— warning to programmers
— implementation recommendations
OtHer terms used in base standards relate directly teithe terms above. Some |of
thege terms are specified in Figure 8-1.
Figure 8-1 -, Terms
Term/Phrase Defined Term
can may
may vary may
is shall
must shall
will shall
document documented
implementation warning | should
8.1{2.2 Highlighting Guidelines
Thg following describes a procedure that has been used successfully to determipe
def1nitive requirements within a base standard.

8.1.

2.2.1 Basic Assertion

Get a highlighter.

Go through the standard and highlight all the statements with keywords defined
by the base standard to specify conforming behavior. In POSIX standards, these
normally will be shall, will, may, must, and or. Also, highlight statements that
imply the use of these words. For example, the statement

46

A call to fopen() causes the st_atime field of the underlying file to be

marked for update.
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is an implied shall. Determine which of these highlighted statements apply only
to applications and cross them out. Assertions are written only for implementa-

tion requirements.
8.1.2.2.2 Optional Assertions Text

Get a highlighter of a different color.

Go through the standard and highlight the terms and phrases associated with

generating assertions based on <Option>.

8.1122-3Documerntatiom Assertions - fext

Thipg step is required only if conformance to the base standard requires that cq

r-

tain features, such as those whose behavior is implementation-defined. or that

support options, be documented. POSIX standards generally require“such doc
memtation in a conformance document, usually referred to as a PASC (or POSI
Cornfformance Document. When a base standard has such a requirement, doc
memtation assertions must be generated.

Get a pen or pencil.

Go through the standard and underline those terms and' phrases associated wi
gengrating documentation assertions.

8.1{2.3 Establish Symbols

Thig approach provides a naming convention for base standard features that
needed to improve the readability and accuracy of test method specifications al
to allow test method implementations to refer to base standard features wi
terms that are consistent with those used in the test method specification.

To produce assertions that are“easily understood, a systematic approach should

be psed to ensure that theCtext of assertions is consistent. Determine all t
pregonditions specified by the base standard and the associated base standard
If it has not already heen done by the base standard, assign a symbol to each
thege preconditions~When a standard is unclear on the text of a precondition, t
test method writer will have to come up with text to adequately define the symh
to gssociate withthe precondition.

u_
X)
u_

th

is
nd
th

e
S.
of
he
ol

— Whenhassertions are dependent on the PCD for an announcement mecha

— When assertions are dependent on base standard limits that need not be
attainable for all conforming implementations, then a symbol and a testing
limit should be established for these assertions to use. Symbols associated

with these requirements should be named, starting with "CTS_".

— When assertions are dependent on <Test Support>, then a symbol shou

Id

be established. Symbols associated with these requirements should be

named, starting with "TS_".

— All symbols associated with PCD_, CTS_, and TS_ designations should be

collected in one or more tables that associate a symbol's name with i
usage.

ts
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8.1.2.4 Generating Assertions

Assertions are required for each definitive statement in a base standard. A single
assertion may include more than one definitive requirement. Since standards
generally are written in prose style, it usually does not suffice to copy the text
directly from the base standard as the assertion text. Each assertion shall exist
as a stand-alone statement and be worded so that requirements are stated for
conforming implementations.

Assertions that require support for implementation-defined or unspecified
behaviors are nonportable. The ability to portably test the assertion should be a
major factor in determining the text associated with an assertion. Base standafd
spetgifications that cannot be portably tested as a whole should be addressed,
when feasible, by assertions that test the portable testable features ashwell gs
assertions that state the nonportable testable features.

8.1{3 Basic Assertions via Examples

Mapy examples are provided of the POSIX.1 text and its~related assertions ps
spetified by IEEE Std 2003.1-1992 {4} that have been @ltered to adhere to the
assertion constructs of this standard. These examples ‘appear in the following
subglauses of this section.

8.1}4 Conclusion

Writing assertions is a learning process~~"Two working group members writihg
assertions for the same base standard.text probably will not write identical assgr-
tions, though both sets of assertionsmay be correct.

-

8.2| Identifying Preconditions

When the ' If <precondition>" construct evaluates to TRUE, the next sequential
congtruct is processed. When the ' If <precondition>' construct evaluates [to
FAUSE, the next ‘construct processed is the ' Else’ associated with the FAL$E
" If.

When a precondition for an assertion is not needed, neither the precondition syn-
tax|nor(its corresponding ' Else’ is stated.

In traversing an assertion construct, if support for a precondition is not providdd,
the test result code is obtained from the text that represents the corresponding
" Else’ symbolic.

8.2.1 <Applicable_Standard>

The first precondition is the Applicable Standard from which the assertion is
derived. For example, if the assertion is for an element specified in POSIX.1-1990,
the corresponding precondition would be
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If POSIX.1-1990 then

Else <No_Applicable_Standard>

The <Applicable_Standard> for all assertions in a base standard shall be the
same as that standard. If <Applicable_Standard> evaluates as TRUE, the asser-
tion logic shall continue to the next precondition. If <Applicable_Standard>
evaluates as FALSE, the assertion logic shall terminate and return
<No_Applicable_Standard>.

The purpose of this precondition is to enable a developer of profile assertions to
estabtistthe base standard fronmwhitch the efementis defined:

For|text specifications, see 3.2.2.

8.22 Option

An KOption> refers to an optional element or feature of an element defined in the
Applicable_Standard. If the assertion is dependent on .the existence of @n
optjonal element or feature defined in the Applicable_Standard, each optional
feature shall be identified as a Option, creating a nested\I®’structure.

Forlexample, in POSIX.1-1990, one option allowed is support for Standard C.

POSIX.1, 2.7.3: Implementations claiming C Standard Language-
Dependent Support shall declare function prototypes for all functions.

If Standard C is supported, all functions must be declared as function prototypgs.
An pssertion to test whether this is TRUE.for a given function would start as

f POSIX.1-1990 then
If Standard C then
Else <No_Option>
Flse <No_Applicable_Standard>

Angther example fromPOSIX.1, 1.3.4, has to do with whether a function is imple-
memted as a macro:

POSIX.1, 1.34 (3): Any invocation of a library function that is
mplemented as a macro shall expand to code that evaluates each of its
rguments only once...

An pssertion testing such behavior for the function write() would start out as

fPOStHX1+=1990-then
If write() is defined as a macro when the header <unistd.h> is
included, then

Else <No_Option>
Else <No_Applicable_Standard>

An <Option> shall evaluate as TRUE in order for the test assertion logic to proceed
to the next step. If no <Option> is required, it shall be designated as NONE and
evaluated as TRUE. If <Option> evaluates as FALSE, the assertion logic shall ter-
minate with a return of <No_Option>.
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For text specifications, see 3.2.4.

Example: ISO/IEC 9945-1:1990, 3.1.1.2, lines 13,33-34
Base Standard Text:
The fork function creates a new process. ... All other process characteristics defined
by this part of ISO/IEC 9945 shall be the same in the parent and the child processes.

Test Method Assertion:

23
If the behavior associated with { POSIX_JOB_CONTROL} is supported, then
Test: When a call to fork() completes successfully, then the child process is in
thesarme-sessterastHsparent
Else No_Option

Example: ISO/IEC 9945-1:1990, 3.1.1.4, lines 51-54
Base Standard Text:
For each of the following conditions, if the condition is detected, the fork() functipn
shall return -1 and set errno to the corresponding value:

[ENOMEM] The process requires more space than the system is able to supplly.
Test Method Assertion:
28
If the implementation supports the detection of [ENOMEM] for fork(), then
Test: When the process requires more space€ than the system is able to sUyp-
ply, then a call to fork() returns)a’value of (pid_t)-1, sets errno [to
[ENOMEMY], and no process is created.
Else No_Option
29
If the implementation does not support the detection of [ENOMEM] for fork(), then
Test: When the process requires more space than the system is able to sUp-
ply, then a call to_fork() is successful (unless a different error conditipn
is detected).
See GA26 in2)4.
Else No_Option

8.2]3 Test Support

Thg nature of, Standards development is such that it is possible to allow for the
exigtence af features in an implementation that are not explicitly defined. For
example,"POSIX.1 allows for the existence of a read-only file system but does not
define’the mechanism for creating one.

Situations such as this Tead to the development of test assertions that cannot be
transformed into assertion tests without the support of functionality that is nei-
ther defined nor required by the base standard. This needed test support func-
tionality is known as <Test_Support>. A <Test Support> precondition may be
hardware or software or both, required to be supported by the implementation
under test.

For text specifications, see 3.2.4.

Example: ISO/IEC 9945-1:1990, 3.1.1.2, lines 13,33-34
Base Standard Text:
The fork function creates a new process. ... All other process characteristics defined
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by this part of ISO/IEC 9945 shall be the same in the parent and the child processes.
Test Method Assertion:

20
If PCTS_GTI_DEVICE:
Test: When a call to fork() completes successfully, then the controlling termi-
nal for the child process is the same as for the parent.
Else No_Test_Support
8.2.4 Setup

Setlp addresses the state of the test environment required to performythe
" Test: ' construct of the assertion. Its text should include all the preconditiohs
spegified by the base standard and may include additional manual or @utomatgd
progedures.

Some guidelines for ' Setup’ text are as follows:

— If <Test Text> begins a clause with the word when .ox_where, this clause
probably should be moved to <Setup_Requirements.

— If <Test_Text> specifies constraints on files or features needed to test, these
constraints probably should be moved to <Setup-Requirements>.

— If special needs must be addressed that are'not stated in the base standard,
such as opening a terminal file with GLOCAL clear, this need should pe
stated in <Setup_Requirements>.

Example: ISO/IEC 9945-1:1990, 6.4.2.2x}ines 201-202

Base Standard Text:
If the O_APPEND flag of the file;status flags is set, the file offset shall be set to the
end of the file prior to each write. ...

Test Method Assertion:;

11
Setup: When the O_APPEND flag of the file status flags is set
Test: thenja call to write() sets the file offset to the end of the file prior|to
gach’write().
TR: Test for files opened in O_WRONLY and O_RDWR modes.

8.3| Writing the <Test_Text>

<Test _Text> is a statement of behavior of functionality. It should be written in a
manner that allows correct behavior or correct functionality for conforming imple-
mentations.
12
Test: Before a successful return from a call to write(), the file offset is incre-
mented by the number of bytes actually written.
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8.3.1 Using Tables

Example: ISO/IEC 9945-1:1990, 2.8.1, lines 959-963
Base Standard Text:
The following limits used in this part of ISO/IEC 9945 are defined in the C Standard
{2}: {CHAR_BIT}, {CHAR_MAX}, {CHAR_MIN}, {INT_MAX}, {INT_MIN}, {LONG_MAX},
{LONG_MIN}, {MB_LEN_MAX}, {SCHAR_MAX}, {SCHAR_MIN}, {SHRT_MAX},
{SHRT_MIN}, {UCHAR_MAX}, {UINT_MAX}, {ULONG_MAX}, {USHRT_MAX]}.

Test Method Assertion:

01
Setup:  Include the header <I T m {S. h> in the test module.
Test: The following symbols and corresponding values are defined apgd’have
values that meet the requirements of the C Standard {3}, as shewn |in
Table 8-1.

Table 8-1 - C Language Limits

Symbol Value Description
CHAR_BIT 8  Minimum-number of bits
CHAR_MAX Seenote below
CHAR_MIN Seéemote below
INT_MAX +32767 _SMinimum maximum
INT_MIN -3276/4,\ /Maximum minimum
LONG_MAX +214748364%  Minimum maximum
LONG_MIN -2147483647 Maximum minimum
MB_LEN_MAX 1 Minimum maximum
SCHAR_MAX +127  Minimum maximum
SCHAR_MIN -127 Maximum minimum
SHRT_MAX +32767 Minimum maximum
SHRT_MIN -32767 Maximum minimum
UCHAR_MAX 255  Minimum maximum
UINT -MAX 65535 Minimum maximum
ULONG MAX 4294967295 Minimum maximum
USHRT_MAX 65535 Minimum maximum

8.32 Using Testing Requirements

Example: ISONEC 9945-1:1990, 3.3.1.4, lines 575-578

Base Standard Text:

If ARe"signal-catching function executes a return, the behavior of the interrupte
function shall be described individually for that function. Signals that are ignorgd
shall not affect the behavior of any function: signals that are blocked shall not afféct
the behavior of any function until they are delivered.

Test Method Assertion:
60

Test: When any signal that is being blocked is generated while any function
is being executed, then the signal does not have any effect on the
behavior of the function.

TR: Test for the functions fcntl(), open(), pause(), read(), sleep(), sig-
suspend (), wait(), waitpid(), and write(), each of which can be placed in
a state where it would report being interrupted by signal if it were
delivered. The action of SIGALRM on sleep() is unspecified.
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When additional factors should be known to the CTS writer for generating a port-
able CTS, then a NOTE is added.

Example: ISO/IEC 9945-1:1990, 2.6, lines 717-727

Base Standard Text:
LOGNAME The login name associated with the current process. The value shall

be composed of characters from the portable filename set.

Note: An application that requires, or an installation that actually
uses, characters outside the portable filename character set would

02

8.4

8.4

Gern
spe
stat
test
gov
ogy|

Test Method Assertion:

not strictly conform to this part of ISO/IEC/9945. However, it is rja-

sonable to expect that such characters would be used in many-co

tries (recognizing the reduced level of interchange implied™dy thi
and applications or installations should permit such usage whe
possible. No error is defined by this part of ISO/IEC 9945 for vio
tion of this condition.

If the environment variable LOGNAME was defined by \the implementation a
currently has the value defined by the implementation, then

n_

5),
re
a-

hd

Test: The environment variable LOGNAME corresponds to the login narne

associated with the current process.

Note: Testing that LOGNAME is composed of characters from the po
able filename character set is.not asserted since POSIX.1 implies in
note that this condition shouldbe tolerated.

Else No_Option

Other Assertion Types

1 General Assertions

eral assertions.are utilized when common functionality among elements
cified in the base standard in a single generalized statement. The gener
ement is-broken out into specific assertions in the appropriate areas of t

methads® standard. General assertions also allow a single statement
brn the*language of successive assertions that result in a consistent termin
far the test method standard.

t-
a

is
al
he

Dl -

An orderly process can be used In developing general assertions:

8.4

(1) Determine commonality criteria between elements or classes of elements.
This can be done by examining introductory material in the standard,
and in each section of the standard, as well as the details of each ele-

ment.

(2) Group common elements on the base of the initial commonality criteria
established. This is likely to be an iterative process where the com-

monality criteria are adjusted as needed.
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(3) Determine specific characteristics within each element.

(4) Create a generic phrase which describes those characteristics.

(5

) Verify that the general assertion accurately represents each common ele-
ment as applicable.

Once a general assertion is developed, it must be expanded to a specific assertion
for each applicable element, which then refers to the general assertion from which
it was derived. The general assertion is not tested per se. It is the derived asser-
tion that is tested.

Ex@ampter 1SONEC 9945-171990,2-7-3, 1imes 895-898

Ba

Forlall
GA BT

Else

Ellse

Forlall

1S

Ellse

Forlall

1S

declare the function prototypes for all functions.
declare the result type for all functions not returning a “plain” int.

Test Method Assertion:

] ISO/IEC 9899:1990 Programming Language — C:

fi Programming Language Common-Usage€:

se Standard Text:
Implementations claiming C Standard {2} Language-Dependent Suppeart) shall

Implementations claiming Common-Usage C Language-Dependent‘ Support shall

elements with result type not void and not int;
DC_func_prot_01

Setup: Include the header <0 h>.
Test: The function prototype typel funct(type2, type3) is declared.”
No_Applicable_Standard

Setup: Include the header <[ h>.
Test: The function funct()\is"declared with the result type typel.
No_Applicable_Standard

elements with result typg,void except assert():
O/IEC 9899:1990 Programming Language — C:

Setup: Include the header <0 h>.
Test: The function prototype void funct(type2, type3) is declared.
Ne_Applicable_Standard

elements-with result type int except setjmp() and sigsetimp ():
O/IEC 9899:1990 Programming Language — C:

Setup: Include the header <0 h>.
Test: The function prototype int funct(type2, type3) is declared.

Else
If Pr

No_Applicable_Standard
ogramming Language Common-Usage C:
Setup: Include the header <0 h>.
Test: The function funct() either is declared with the result type int or is not

5) The function prototypes are aligned with ISO/IEC 9945-1: 1990. When not specified in 1SO/IEC 9945-1: 1990,
they are aligned with 1SO/IEC 9899:1990.

54
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declared in the header.
Else No_Applicable_Standard
For funct() of setjmp() and sigsetimp():
If funct() is not defined as a macro, then
Setup: Include the header <set j np. h>.

Test: Function funct() is declared as an identifier with external linkage and
result type int.

Else No_Option

8.4)2 Reference Assertions

A reference assertion is one that refers to another existing assertion within the
element being tested. Reference assertions are used to avoid having to-write the
sarIe assertion more than once within a single element.

Example: ISO/IEC 9945-1:1990, 6.4.2.2, lines 214-216, and 6.4.274, lines 277-279
Base Standard Text:

If write() is interrupted by a signal after it successfully writes some data, either|it
shall return -1 with errno set to [EINTR], or it shall retufnythe number of bytes wrijit-
ten.

[EINTR] The write operation was interrupfed by a signal, and either no ddta
was transferred or the implementation does not report partjal
transfers for this file.

Test Method Assertion:

R_Op
Setup: Interrupt write() by a signal before any data is written.
Test: The call to write()\returns a value of (ssize t)-1 and sets errno |to
[EINTR].
Sge: [Assertion(s),39-in 6.4.2.4.]
39
Setup: Terminate write() by receipt of a signal before any data was
transferred.
Test: The“call to write() returns a value of (ssize_t)-1 and sets errno |to
[EINTR].

8.413 Documentation Assertions

Doqumeéntation assertions ensure that the PCD is complete, thereby addressing
the needs of portable application writers. The PCD ensures that the features
associated with the variability of PASC base standards are identified for the IUT.

POSIX standards specify when conformance documentation text is required and
when it may be required. Some POSIX phrases that spawn documentation asser-
tions and their associated conforming test result codes are stated in Table 8-2.
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Table 8-2 - Phrases Denoting Allowable Test Result Codes

Phrase Allowable Test Result Codes
implementation defined | Documented
may vary Documented | No_Documentation
unspecified Documented | No_Documentation
undefined Documented | No_Documentation
shall document Documented

Text similar to these phrases - such as "shall be documented" - which are similpr
to "shall document" also spawn documentation assertions.

WhEen a base standard specifies that a feature or a behavior shall be doeumentgd,
a dpcumentation assertion is required. For these assertions, venders need not
proyvide documentation in the conformance document and the allowable test result
code are stated in Table 8-3.

Table 8-3 - Features Denoting Allowable Test Result Codes

Features Allowable Test Result Codes

features Documented | No“BDocumentation
behaviors | Documented | Ng:»Documentation

Example: ISO/IEC 9945-1:1990, 6.4.2.2, tines 214-216
Base Standard Text:

If write() is interrupted by a signal after it successfully writes some data, either|it
shall return -1 with errno setto [EINTR], or it shall return the number of bytes wrjit-
ten.

Test Method Assertion:
D_03
If the conditions under which write(), when interrupted by a signal after it has syc-
cessfully written—-some data, returns -1 and sets errno to [EINTR] or returns the
number of bytesread are documented:

Test: The details are contained in 6.4.2.2 of the PCD.
Else No_Option

8.5 Macros

The following is an example of how a macro might be used to express an assertion
derived from a base standard. Note that the “macro language” is not defined here
and that this serves only as an example of how a macro might appear. Users are
required per 3.4 to specify, or define, any macro convention used.

Example: ISO/IEC 9945-1:1990, 6.4.2.2, lines 214-216, and 6.4.2.4, lines 277-279

Base Standard Text:
If write() is interrupted by a signal after it successfully writes some data, either it
shall return -1 with errno set to [EINTR], or it shall return the number of bytes
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written.
[EINTR] The write operation was interrupted by a signal, and either no data

was transferred or the implementation does not report partial
transfers for this file.

Test Method Assertion:
#define M_write_interrupted(XXX)
If {PCD_WRITE_INTERRUPTED} is XXX, then
If PCTS_GTI_DEVICE, then

Setup: Interrupt with a signal a write() to a terminal device file after
successfully writing some data.

Test: The call to write()

#define M_NO_OPTION__NO_TEST_SUPPORT
Else No_Implicit_Option
Else No_Test_Support

#define M_NO_OPTION
Else No_Implicit_Option

12
M_write_interrupted(TRUE) returns the number of bytes written.
M_NO_OPTION__NO_TEST_SUPPORT

13
M_write_interrupted(FALSE) returns a value of (ssize_t)=1\ and sets errno to [EINTR].
M_NO_OPTION__NO_TEST_SUPPORT

14
M_write_interrupted("not documented") either *returns the number of bytes written |or
retyrns a value of (ssize_t)-1 and sets errno te JEINTR].
M_NO_OPTION__NO_TEST_SUPPORT

15
M_write_interrupted("TRUE && the. implementation supports character special fileg")
retyrns the number of bytes written.
M_NO OPTION

16
M_write_interrupted("FALSE-&& the implementation supports character special fileg")
retyrns a value of (ssize 4)-1 and sets errno to [EINTR].
M_NO OPTION

17
M_write_interrupted("not documented && the implementation supports character specjal
fileg") either returns the number of bytes written or returns a value of (ssize_t)-1 and sgts
errrjo to [EINTR].
M_NO OPTION
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Section 9: Comprehensive Examples

9.1 Specification of Allowable Test Result Codes

Thg conforming test result codes are provided by the test method specificatio
Figure 9-1 provides an example of how the conforming test result codes.may
presented for the examples provided in 9.1.2.

9.1/1 Example: C Binding Allowable Test Result Codes for write()

9.1 Specification of Allowable Test Result Codes

59
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Figure 9-1 - Entity versus Allowable Test Result Code

Element  Assertion # Allowable Test Result Codes

write 01 PASS[l,Z] NO_APPLICABLE_STANDARD

write 02 PASS[1,2] NO_APPLICABLE_STANDARD

write 03 PASS NO_OPTION

write 04 PASS NO_OPTION

write 05 PASS

write 06 PASS

write D01 PASS NO_OPTION

write 07 PASS

write 08 PASS

write 09 PASS

write 10 PASS

write D02 PASS NO_OPTION

write 11 PASS NO_TEST,4

write 12 PASS NO_TEST_SUPPORT NO_OPTFON
write D03 PASS NO_OPTION

\write 13 PASS[13-15] NO_OPTION NO_TEST_SUPPORT
write 14 PASS[13-15] NO_OPTION NO_TEST_SUPPORT
write 15 PASS[13-15] | NO_OPTION NO_TEST_SUPPORT
write 16 PASS NO_OPTION NO_TEST,1
write 17 PASS NO_OPTION NO_TEST,1
write 18 PASS NO_OPTION NO_TEST,1
write D04 PASS

write 19 PASS

write 20 PASS

write 21 PASS NO_TEST{2

write 22 PASS

write 23 PASS NO_TEST,3

\write 24 PASS NO-OPTION NO_TEST,1
write 25 PASS NO_OPTION NO_TEST,1
write 26 PASS

write 27 PASS

write 28 PASS NO_TEST_SUPPORT

write 29 PASS NO_TEST_SUPPORT

write 30 PASS NO_TEST_SUPPORT

write 31 PASS NO_OPTION NO_TEST,1
write 32 PASS NO_OPTION NO_TEST,1
write 33 PASS NO_OPTION NO_TEST,1
write 34 PASS NO_OPTION NO_TEST,1
write 35 PASS

9.1

The following assertions are those of write() from IEEE Std 2003.1-1992 {4} and

2 \Example: C Binding Assertions for write()

have been reformatted to conform to this standard.

01

If ISO/IEC 9899:1990 Programming Language — C:
Include the header <uni st d. h>.

Else

60

The function prototype ssize t
si ze_t) is declared.

See GA36in 2.7.3.
No_Applicable_Standard

9 Comprehensive Examples
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If Programming Language Common-Usage C:

Setup:
Test:

Else

03

Include the header <uni st d. h>.

The function write() is declared with the result type ssize_t.
See GA36in 2.7.3.

No_Applicable_Standard

If write() is defined as a macro when the header <uni st d. h> is included:
ith the correct argument types (or compati-

IEEE Std 2003-1997 (|

~t

~

0-

is

Setup: _Invoke the macro write() w g ypes ( D
ble argument types in the case that C Standard {3} support is provided).
Test: The macro write() expands to an expression with the result type(ssize |t.
See GA37in 2.7.3.
Else No_Option
04
If write() is defined as a macro when the header <uni st d. h> isincluded:
Setup: Invoke the macro write() with the correct argumeént types (or comp
ble argument types in the case that C Standard {3} support is provide
Test: The arguments for write() are evaluated only once and are fully p
tected by parentheses when necessary,-and the result value is protected
with extra parentheses when necessary.
See GAO1in 1.3.4.
Else No_Option
05
Test: A call to write(fildesy;buf, nbyte) writes nbyte bytes from the bufJer
pointed to by buf ‘to the file associated with the open file descrip
argument fildesand returns the number of bytes written.
06
Setup: File'stype is a regular file.
Test: A callto write(fildes, buf, 0) returns zero and does not mark for upds
the st_ctime and st_mtime fields of the file, and no bytes are written.
TR: Test for both O_APPEND flag clear and O_APPEND flag set.
D 01
If thel results of a call to write() when nbyte is zero and the file is not a regular file
doetmented:
Test: The details are contained in 6.4.2.2 of the CD.
Else No_Option
07
Setup: Use a regular file type or other file type capable of seeking.
Test: Call to write(fildes, buf, name) starts writing at a position in the fi

9.1 Specification of Allowable Test Result Codes

le

given by the file offset associated with the file descriptor argument

fildes.

61
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08

Test: Before a successful return from a call to write(), the file offset is incre-
mented by the number of bytes actually written.

09
Setup: The current file offset, for a regular file type, after a successful return
from a call to write() is greater than the length of the file before the call.
Test: The length of the file after the call is set to this file offset.
10
Setup: Open a file not capable of seeking.
Test: Call to write() starts at the current position in the file.
D 02
If the value of the file offset after a call to write() for a file type that isynot capable|of
seeking is documented:
Test: The details are contained in 6.4.2.2 of the CD.
Else No_Option
11
Setup: When the O_APPEND flag of the file status flags is set.
Test: then a call to write() sets the file/offset to the end of the file prior |to
each write().
Test: Test for files opened in O_WRONLY and O_RDWR modes.
12
Setup: The file's type is a régular file, and a write() requests that more bytes pe
written than thergis room for.
Test: Call to write()'writes only as many bytes as there is room for.
R_Of
Setup: Intertupt write() by a signal before any data is written.
Test: The call to write() returns a value of (ssize_t)-1 and sets errno |to
[EINTR].
Sge: [Assertion(s) 39 in 6.4.2.4.]
D_03
I the conditions under which write(), when interrupted by a signal after it has syc-
cessfully written some data, returns -1 and sets errno to [EINTR] or returns the
number of bytes read are documented:
Test: The details are contained in 6.4.2.2 of the CD.
Else No_Option
13

If {PCD_WRITE_INTERRUPTED} is TRUE:
If PCTS_GTI_DEVICE:

Setup: Interrupt write() to a terminal device file by a signal after successfully
writing some data.

62 9 Comprehensive Examples
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Test: The call to write() returns the number of bytes written.
Else No_Test_Support
Else No_Option
If {PCD_WRITE_INTERRUPTED} is FALSE:
If PCTS_GTI_DEVICE:
Setup: Interrupt write() to a terminal device file by a signal after successfully
writing some data.
Test: The call to write() returns a value of (ssize_t)-1 and sets errno to
[EINTR].
Else No_Test_Support
Else No_Option
If {PCD_WRITE_INTERRUPTED} is not documented:
If PCTS_GTI_DEVICE:
Setup: Interrupt write() to a terminal device file by asignal after successfully
writing some data.
Test: The call to write() either returns the number of bytes written or returps
a value of (ssize_t)-1 and sets errno toJEINTR].
Else No_Test_Support
Else No_Option
If {PCD_WRITE_INTERRUPTED} is TRUE and implementation supports character spe-
cial file:
Setup: When write() to a.character special file is interrupted by a signal affer
successfully writing some data.
Test: The call to-wkite() returns the number of bytes written.
Else No_Option
If {PCD_WRITEANTERRUPTED} is FALSE and implementation supports characfer
special file;
Setup: Interrupt write() to a character special file by a signal after successfully
writing some data.
Test: The call to write() returns a value of (ssize_t)-1 and sets errno |to
[EINTR]
Else No_Option

If {PCD_WRITE_INTERRUPTED} is not documented and implementation supports
character special file:

Interrupt write() to a character special file by a signal after successfully

Setup:
Test:

Else

writing some data.

The call to write() either returns the number of bytes written or retur
a value of (ssize_t)-1 and sets errno to [EINTR].

No_Option

ns
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D_04

Test: When the value of nbyte is greater than {SSIZE_MAX}, the details
describing the results of a call to write() are contained in 6.4.2.2 of the
CD.

19

Setup: A write() to a regular file has returned successfully.

Test: A successful read() from any byte position that was modified by the pre-
vious write() returns the data written to that position by that previous
write() until such byte positions are again modified.

20

Setup: A regular file already contains data at the position referenced by a suic-
cessful call to write().

Test: The data at the position referenced are overwritten.

21

Setup: The file's type is a pipe or a FIFO and write() has transferred some ddta
and nbyte is less than or equal to {PIPE_BUF}-

Test: Call to write(fildes, buf, nbyte) does not return with errno set |to
[EINTR].

TR: Test for both a pipe and a FIFO.

22

Setup: File's type is a pipe or a FIFOQ:

Test: Call to write() appendssto the end of the pipe or FIFO.

TR: Test for both a pipe and a FIFO.

23

Setup: File's type-ista pipe or a FIFO and nbyte is less than or equal to
{PIPE_BUF}.

Test: Callsto write() does not interleave with data from other processes doihg
writes on the same pipe or FIFO.

TR: Test for both a pipe and a FIFO.

R_0Op

Setup: File's type is a pipe or a FIFO, the O_ NONBLOCK flag is set, and no ddta
can be accepted at the time of the write().

Test: Call to write() does not block the process.

See: [Assertion(s) 28 in 6.4.2.2.]
24

64

If the implementation supports character special files with nonblocking 1/0:
File’s type is a character special file, the O_NONBLOCK flag is set, and

Setup:

Test:
Else

no data can be accepted at the time of the write().
Call to write() does not block the process.
No_Option

Note: The case of a terminal device file is covered by Assertion 43 in 7.1.1.8.

9 Comprehensive Exampl
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25
If the implementation supports block special files with nonblocking 1/0:

Setup: File’s type is a block special file, the O_NONBLOCK flag is set, and no
data can be accepted at the time of the write().

Test: Call to write() does not block the process.
Else No_Option
26
Setup: File's type is a pipe or a FIFO, the O_NONBLOCK flag is set, nbyte is less
than or equal to {PIPE_BUF}. and space exists in the pipe or FIFO for
nbyte bytes of data.
Test: Call to write(fildes, buf, nbyte) succeeds completely and returns nbyte.
TR: Test for both a pipe and a FIFO.
TR: When {PIPE_BUF} > {PCTS_PIPE_BUF}, test with valuescaf nbyte up|to
and including {PCTS_PIPE_BUF}.
27
Setup: When the file’s type is a pipe or a FIFO, the O. NONBLOCK flag is clear,
and nbyte is less than or equal to {PIPE_BUFR}.
Test: Call to write(fildes, buf, nbyte) blocks until space is available to con-
plete the write() or the write() is intefrupted by a signal.
TR: When {PIPE_BUF} > {PCTS_PIPE_BUF}, test with values of nbyte up|to
and including {PCTS_PIPE_BUF}
28
If {PIPE_BUF} < {PCTS_PIPE_BUF}:
Setup: File's type is a pipé.or a FIFO, the O NONBLOCK flag is set, nbyte|is
greater than {PIPE_BUF} bytes, and at least one byte can be written.
Test: Call to write() transfers what it can and returns the number of bytes
written.
TR: Test for.both a pipe and a FIFO.
Else No_Test_Support
29
If {PIPEXBUF} < {PCTS_PIPE_BUF}:
Setup: File’s type is a pipe or a FIFO, the O_NONBLOCK flag is set, nbyte|is
greater than {PIPE_BUF} bytes, and no data can be written.
Test: Call to write() returns a value of [(ssize_t)-1], sets errno to [EAGAIN],
andtransfers o data:
TR: Test for both a pipe and a FIFO.
Else No_Test Support
30

If {PIPE_BUF} < {PCTS_PIPE_BUFY}:

Setup: File’s type is a pipe or a FIFO, the O_NONBLOCK flag is set, and nbyte>
{PIPE_BUF} bytes and all data previously written to the pipe or FIFO
has been read.

Test: Call to write(fildes, buf, nbyte) transfers at least {PIPE_BUF} bytes.

9.1 Specification of Allowable Test Result Codes 65


https://iecnorm.com/api/?name=3def3734352170d15d9e028012e186d9

ISO/IEC 13210: 1999 (E

IEEE Std 2003-1997

TEST METHODS SPECIFICATIONS AND IMPLEMENTATIONS FOR

TR: Test for both a pipe and a FIFO.
Else No_Test_Support
31
If the implementation supports character special files with nonblocking 1/0:

Setup: File's type is a character special file, the O_NONBLOCK flag is clear, and
the file cannot accept the data immediately.

Test: Call to write() blocks until the data can be accepted.

Else No_Option

Nete—Fhe-case-ofa-terminal-device-file-is-covered-by-Assertion43-H—+1-18:
32

If the implementation supports block special files with nonblocking 1/0O:

Setup: When the file’'s type is a block special file, the O_NONBLOCK flag|is
clear, and the file cannot accept the data immediately.

Test: Call to write() blocks until the data can be accepted(

Else No_Option
33
If the implementation supports character special files with nonblocking 1/O:

Setup: File's type is a character special file;the O_NONBLOCK flag is set, ahd
some data can be written withoutdlocking the process.

Test: Call to write() either writes, what it can and returns the number |of
bytes written, or returns a yalue of (ssize_t)-1, sets errno to [EAGAIN],
and transfers no data.

Else No_Option

Note: The case of a terminal device file is covered by Assertion 44 in 7.1.1.8.
34

If the implementation supports block special files with nonblocking 1/0:

Setup: File's typeTis a block special file, the O NONBLOCK flag is set, and sorme
data.can be written without blocking the process.

Test: callV'to write() either writes what it can and returns the number |of
bytes written, or returns a value of (ssize_t)-1, sets errno to [EAGAIN],
and transfers no data.

Else No_Option
35
Setup: Successful call to write() of more than zero bytes.
Test: Marks for update the st_ctime and st_mtime fields of the file.
R_03
Test: When a call to write() completes successfully, then the number of bytes
written is returned.
See: [Assertion(s) 4 in 6.4.2.2.]
R_04
Test: When a call to write() completes unsuccessfully, then a value of
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(ssize_t)-1 is returned and errno is set to indicate the error.
[Assertion(s) 35-42 in 6.4.2.4.]

9.1.3 Example: Ada Binding Assertions for write()

IEEE Std 2003-1997 (|

The following assertions are those of write() from IEEE Std 1003.5-1992, and have
been rewritten to conform to this standard.

01
Setup: The package PGSl X_1 Ois used.
Test: The procedure Wit e is defined as follows:
procedure Write
( File : in File Descriptor;
Buffer : in 10_Buffer;
Last : out POSIX.I0_Count;
Masked_Signals: in POSIX.Signal_Masking := POSIX.RTS_Signals);
02

Test: A call to Write(file, buff, last, masked_signals) will write the entire byiff
contents to the file associated with the apen file descriptor file and wjill
put the index into buff of the last POSKX character written into last, ahd
the exception [POSIX_Error] shall notbe raised.

TR: Test with masked_signals set toreach of the three defined values anpd
with the parameter left at its default and not used.

R O

Setup: When no POSIX characters can be written and the file is in blockipg
mode.

Test: A call to write().a POSIX character to the file raises an exception.

Sge [Assertion(s)*5-12 in X.Y.Z.]
03

Setup: ©@pen a file with the Blocking option set to False and set up a Write that
would otherwise block.

Test: A call Write(file, buff, last, masked_signals) to such a file will retuyn
immediately and set last to Buffer'first-1.

TIR: Test with masked_signals set to each of the three defined values anpd
with the parameter left at its default and not used.

04

Setup: Create a pipe and FIFO to be used as fi | e in the test.

Test: A call Write(file, buff, last, masked_signals) will transfer Limit POSIX
characters in a single operation.

TR: Test for both a pipe and FIFO file and for CLimit as
POSIX_Configurable_File_limits.Pipe_Length_Limit-1,
POSIX_Configurable_File_limits.Pipe_Length_Limit,
POSIX_Configurable_File_limits.Pipe_Length_Limit+1. Test with

9.1 Specification of Allowable Test Result Codes

masked_signals set to each of the three defined values and with the

parameter left at its default and not used.
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Note: See Reason 3 in Section 5 of POSIX.3.

See: [Assertion(s) GA in X.Y.Z.]
05

Setup: Ensure file is not open.

Test: A call Write(file, buff, last, masked_signals) raises the exception
[POSIX_Error], and [Get_Error_Code] returns the  value
Bad_File_Descriptor.

06

Setup: Open file that is not open for writing.

Test: A call Write(file, buff, last, masked_signals) raises the exceptipn
[POSIX_Error], and [Get_Error_Code] returns the . * valpe
Bad_File_Descriptor.

07

Setup: Interrupt, by a signal, a call to Write(file, buff, lastymasked_signals).

Test: The call to Write() raises the exception® [POSIX_Error], apd
[Get_Error_Code] returns the value Interrupted_Operation.

08
If Job Control is supported:

Setup: Create a process in a background\process group.

Test: A call to write() to the control*erminal from a process in a backgroupd
process group raises the exception [POSIX_Error], and [Get_Error_Code]
returns the value Input.\Output_Error.

TR: Test for both an'Zorphaned process group and ignoring the
POSIX_Signals.Signal_Terminal_Output signal. Test with
masked_signals™set to each of the three defined values and with the
parameter left'at its default and not used.

Else No_Option
09

Setup: . Create both a pipe and a FIFO and open only the write end.

Test; A call Write(file, buff, last, masked_signals) raises the exceptipn
[POSIX_Error] and [Get_Error_Code] returns the value [Broken_Pipe]

TR: Test for both a pipe and FIFO as file. Test with masked_signals set|to
each of the three defined values and with the parameter left at |ts
default and not used

10

Setup: Create a file that is just under the implementation limit on maximum
file size but still can fit on the device on which it resides. Write to the
file with the maximum implementation limit exceeded.

Test: A call to Write(file, buff, last, masked_signals) raises the exception
[POSIX_Error] and [Get_Error_Code] returns the value File_Too_Large.

TR: Test with masked_signals set to each of the three defined values and
with the parameter left at its default and not used.

Note: This may be untestable on systems with no limit on file size or
with a very large limit.
68 9 Comprehensive Examples
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