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Introduction

Thif International Standard addresses conformance testing of implementations of graphics standards:* Conformance testing is
the [method used to determine the adherence or non-adherence of an implementation under test.(IUT) to a standard.

Thlilfnmtemational Standard specifies an approach for testing the conformance to comput€r graphics standards of products that
claim to implement these standards. It addresses the conformance testing processes-forall classes of graphics|standards.

This International Standard defines a general framework of procedures and guidelines for conformance testing,| together with
definitions of terms and concepts.

The framework given in this International Standard, together with the“Test Requirements document for a particular graphics
standard, provides a description of the procedures to be followed td.achieve successful conformance testing of products for
conformance to a particular graphics standard.

Th¢ concept of conformance is central to every standard. ‘The aims and benefits of a standard can be realized if there is a
means of testing for conformance.

Th¢ main reasons for introducing a document on eonformance testing in the area of computer graphics are:

- To promote standards that are developed in a way such that products can be tested for conformance to|the standards’
requirements;

- To promote that conformance is addressed in each standard;

- To promote test suites-that are appropriately defined for testing products for conformance to all argas of the
standard, and are of-high quality;

- To promote test,methods for similar standards that are developed in a consistent way;

- To promote confermance testing that is carried out in a consistent way throughout the international graphics
community;

Users of this Intermational Standard include:

- «Developers of graphics standards;

-/ Implementors of graphics standards;
-+ Developers of graphics test suites;

= Tc‘Sﬁus la:.‘}UlatUl;\zo,

- Certification bodies;

- Accreditation bodies.

Annexes A and B contain diagrams illustrating the relationships among the users of this International Standard and the
information shared by them.
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INTERNATIONAL STANDARD ISO/IEC 10641:1993(E)

Information technology — Computer graphics and
imayge processing — Conformmance testing of
implementations of graphics standards

1 Scope

This International Standard specifies a general framework for testing conformance-to a computer graphics standard. | The general
framgwork described in this International Standard addresses the following six components:

- Conformance in the standard itself;

- Test Requirements document, defining what shall be tested for a computer graphics standard;

- Test Specifications document, addressing the test technique and the content of each test;

- Test method, defining the implementation of the,Test Specification document, including the test softyare;

- Test procedures, defining the application of the-test software, which consists of the procedures to be|used in
conformance testing;

- The establishment of test services.

This [nternational Standard is applicable to allstandards within the scope of the subcommittee within ISO/IEC JTC] responsible
for computer graphics and image processing.
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2 Normative references

The following standards contain provisions which, through reference in this text, constitute provisions of this International
Standard. At the time of publication, the editions indicated were valid. All standards are subject to revision, and parties to
agreements based on this International Standard are encouraged to investigate the possibility of applying the most recent editions
of the standards indicated below. Members of IEC and ISO maintain registers of currently valid International Standards.

ISO/IEC 7942:1985, Information processing systems - Computer graphics - Graphical Kernel System (GKS) functional

description.

ISO/IEC 863
information

ISO/IEC 863
information

ISO/IEC 861
information

ISO/IEC 8673

2-1:1992, Information technology - Computer graphics - Metafile for the storage and transfer of picturecdesc
-Part 1: Functional specification.

2-2:1992, Information technology - Computer graphics - Metafile for the storage and transfer of picture desc
-Part 2: Character encoding.

2-3:1992, Information technology - Computer graphics - Metafile for the storage andaransfer of picture desq
-Part 3: Binary encoding.

2-4:1992, Information technology - Computer graphics - Metdfile for the storage’and transfer of picture desg

ription

ription

ription

ription

information [-Part 4: Clear text encoding.

ISO/IEC 86p1-1:1988, Information processing systems - Computer graphicsy~Jraphical Kernel System (GKS) lahguage
bindings - Fart 1: FORTRAN.

ISO/IEC 86p1-2:1988, Information processing systems - Computer graphics - Graphical Kernel System (GKS) lapguage
bindings - Part 2: Pascal.

ISO/IEC 86

51-3:1988, Information processing systems - Computer graphics - Graphical Kernel System (GKS) la

nguage

bindings - Rart 3: Ada.

ISO/IEC 8631-4:1991, Information technology - Computer graphics - Graphical Kernel System (GKS) language binding} - Part
4: C.

ISO/IEC 88(5:1988, Information processing-systems - Computer graphics - Graphical Kernel System for Three Dimgnsions
(GKS-3D) functional description.

ISO/IEC 88(6-1:1988, Informatioaprocessing - Computer graphics - Graphical Kernel System for Three Dimensions (GKS-3D)
language bihdings - Part 1: FORTRAN.

ISO/IEC 88(6-4:-Y,  Infofmation technology - Computer graphics - Graphical Kernel System for Three Dimensions (GKS-3D)
language bihdings - Part*4: C.

ISO/IEC 9992-%:1989/Amd.1:1992, Information processing systems - Computer graphics - Programmer's Hierdychical
Interactive {iraphics System (PHIGS) - Part 1: Functional description Amendment 1.

ISO/IEC 9592-2:1989/Amd.1:1992, Information processing systems - Computer graphics - Programmer’s Hierarchical
Interactive Graphics System (PHIGS) - Part 2: Archive file format Amendment 1.

ISO/IEC 9592-3:1989/Amd.1:1992, Information processing systems - Computer graphics - Programmer's Hierarchical
Interactive Graphics System (PHIGS) - Part 3: Clear text encoding of archive file Amendment 1.

ISO/IEC 9592-4:1992, Information processing systems - Computer graphics - Programmer’s Hierarchical Interactive Graphics
System (PHIGS) - Part 4: Plus Lumiere und Surfaces, PHIGS PLUS.

1) To be published.
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ISO/IEC 9593-1:1990, Information processing systems - Computer graphics - Programmer’s Hierarchical Interactive Graphics
System (PHIGS) language bindings - Part 1: FORTRAN.

ISO/IEC 9593-3:1990, Information technology - Computer graphics - Programmer’s Hierarchical Interactive Graphics System
(PHIGS) language bindings - Part 3: Ada.

ISO/IEC 9593-4:1992, Information technology - Computer graphics - Programmer’s Hierarchical Interactive Graphics System
(PHIGS) language bindings - Part 4: C.

ISO/IEC 9636-1:1991, Information technology - Computer graphics - Interfacing techniques for dialogues with graphical

devic

ISO/IEC 9636-2:1991, Information technology - Computer graphics - Interfacing techniques for dialogues W

devic

ISO/IEC 9636-3:1991, Information technology - Computer graphics - Interfacing techniques for dialogues w

devic

ISO/IEC 9636-4:1991, Information technology - Computer graphics - Interfacing techniques for dialogues W

devic

ISO/IEC 9636-5:1991, Information technology - Computer graphics - Interfacing techniques for dialogues W

devic

ISO/IEC 9636-6:1991, Information technology - Computer graphics.- Interfacing techniques for dialogues
devices (CGI) - Functional specification - Part 6: Raster.

ISO/IEC 9637-1:-2),Information technology - Computer graphics - Interfacing techniques for dialogues with gra

(CGI

ISO/IEC 9637-2:1992, Information technology - Computer graphics - Interfacing techniques for dialogues W
devicgs (CGl) - Data stream binding - Part 2:Binary encoding.

ISO

ISO

ISO

ISO

ISO,

ISO

¢s (CGl) - Functional specification - Part 1: Overview, profiles and conformance.

s (CGI) -Functional specification - Part 2: Control.

s (CGl) - Functional specification - Part 3: Output.

bs (CGI) - Functional specification - Part 4: Segments.

bs (CGl) - Functional specification - Part 5: Input and echoing.

- Data stream binding - Part 1: Character encoding.

C 11072:1992, Information technology - Computer graphics - Computer Graphics Reference Model.

C Guide 2:1991, General terms and their definitions concerning standardization and related activities.
C Guide 23:1982, Mefhods of indicating conformity with standards for third-party certification systems
C Guide 25:1990;-General requirements for the competence of calibration and testing laboratories.

C Guide 28:1982, General rules for a model third-party certification system for products.

C Guide 45:1985, Guidelines for the presentation of test results.

ith graphical

ith graphical

ith graphical

ith graphical

ith graphical

bhical devices

ith graphical

2) To be published.
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3 Definitions

For the purposes of this International Standard, the following definitions apply.

3.1 accreditation: Formal recognition that a testing laboratory is competent to carry out specific tests or specific types of
tests.

3.2 accreditation body: A body which conducts and administers a laboratory accreditation system and grants accreditation.

3.3 applicatiion programmer interface (API)standard: A smndard which provides amapptication-oriented-programming

interface.
3.4 candiddte implementation: Implementation that is tested for conformance to a given standard.
3.5 certificate (of conformity): A document attesting that a product or a service is conformipg to one or more specific
standards or fechnical specifications.

3.6 certification: Procedure resulting in the issuance of a certificate.

3.7 certificqtion body: Body that conducts certificates of conformity "[ISO/IEC Guide 2]"; body that issues certificgtes of
conformity.

3.8 certification criteria: Criteria that determine whether a certificate is\ssued.
3.9 client: Anyone requesting conformance testing.

3.10 configuration: An interleaved combination of hardware(@and software including the host computer, the host opgrating
system, the Ijevice—independent graphics package, the devicedriver handling graphical input/output on a specific devife and

the programining language.

3.11 confofmance: Fulfillment by a product; process or service of all requirements specified "[ISO/IEC Guide 2,
conformity]'}; adherence of an implementation to-th€ requirements of one or more specific standards or technical specifications.

3.12 conformance testing: Test to evaluate the adherence or non-adherence of a candidate implementation to a stqndard.

3.13 data $tream encoding: Speeific representation of the syntax of a graphics standard suitable for use over|a data
interface.

3.14 essentjal feature: Féatures that, when grouped together, perform a minimal set of operations expected by a stapdard.

3.15 falsifications<Test method that attempts to find errors in a candidate implementation to determine if it is incorfect.

3.16 full conformance: The implementation of all required features error-free.

3.17 implementation conformance: Description of what is required of implementors in order to have the implementation
conform to a standard.

3.18 implementation under test (IUT): A candidate implementation being tested.
3.19 language binding: The programmer’s interface to the functions in a graphics system through a programming language.

3.20 metafile standards: Standards defining graphical elements and corresponding encodings for storage and transfer of
graphical information.
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3.21 minimal conformance: The implementation of all essential features error-free.

3.2

[\

3.23 operator interface: Interface provided by the physical environment to the operator.

ISO/IEC 10641:1993 (E)

3.24 program conformance: Description of what is required of a program in order to conform to a standard.

3.25 test case: Smallest unit of a test program that tests one feature of a candidate implementation.

3.26 test method: Specified technical procedure for performing a test "[ISO/IEC Guide 21"; a defined techni
used to design a test suite for a given standard.

3.27 test procedures: Defines the procedures to be followed when applying a test suite to a product for th
conformance testing.

3.28 test program: A program consisting of a set of test cases.

3.29 test report: A document that presents the test resuits and other information ‘relevant to the tests (e.g.,

description and detected errors).

3.30
candidlate implementation shall be tested for conformance.

3.31 fest resuit: Output of a test case.
332

3.33 test service: Service offered by testing laborateties.

3.34

Test Requirements document.

test requirements document: Describes the features and functions defined in a particular standar|

fest script: Document describing the test software and its various test cases for operator guidance and ded

test specifications document: Describes-procedures, tools and test cases that are used to fulfill requir

b purposes of

configuration

1 to which a

ision support.

ements in the

3.35 test software: Set of test programs and corresponding documentation that are used for conformance testing.

3.36 test suite: The combination-of test software, test documentation, and test procedures that check an implg

conformance to a standard.

3.37 testing controkboard: A board of experts in standards and testing set up for each group or type of prody

problems raised as_alresult of conformance testing.

3.38 [testing-laboratory: Laboratory that performs tests "[ISO/IEC Guide 2]"; a laboratory that measures cg

implementations of standards to a group or type of standards.

mentation for

cts to address

nformance of

3.39 testing support service: Organization responsible Tor a particular test service (€.g., maintenance of test suite, licensing).

3.40 validation: Testing for conformance.

3.41 verification: Method to prove the correctness of a candidate implementation against standards or technical specifications.
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4 Overview

Correct utilization of standards allows applications to be moved among different computers and graphics devices with minimal
change. The degree of portability achieved is affected by the degree of support for the same sets of functions, levels, and
implementation dependent features of an implementation. Conformance testing using test suites encourages implementors to
use the standards correctly by checking for deviations and omissions from the standards. When all deviations and omissions
are eliminated, the implementation conforms to the standard. This greatly diminishes or removes the work involved to achieve
portability between dissimilar systems. In many countries, an implementation of a standard that has obtained a certificate is
favoured for purchase by the public. In addition, the certificate may be mandated for sales into certain markets, such as the
government.

Even before a standard becomes official, there is a strong effort to implement products that (claim to) conform to thé-proposed
standard. THis is because even draft standards create a strong user demand. For example, vendors started adverfising
implementatigns of an ISO graphics standard at least one year before the standard was actually approved by ISO/IEC. Shortly
after that, thefe implementations were available on the marketplace. Without defined test methods, some-of these packages
bear only supgrficial resemblance to a correct implementation of the standard. Other implementations might conform to many
aspects of thd standard but might still be deficient in subtle areas. Thus, test suites that test implementations to detefmine
conformance ffo standards are needed.

4.1 Conformance testing

Conformance]testing is a way of scrutinizing implementations of a computer standard te determine whether or not devijtions
from the stajdard exist. Standards usually contain two main ingredients: sefiiantics and syntax. The semantics |s the
functional defcription that defines precisely what must be done, but not how it is to be done. The syntax defings the
mechanism by which these functions can be accessed. Syntax may consist of.verbs in a programming language to acceps the
function, or (Jn the case of computer graphics standards) language bindings\{0 access the graphics functions. Syntax maly also
take the form| of data stream encodings for data interchange standards:

However, a third ingredient is sometimes overlooked in standards'- conformance. The conformance or classificatign and
designation clause, in conjunction with the rest of the standardy specifies the requirements an implementor shall adherg to in
order to confprm to the standard and sets the groundwork:for the development of conformance tests.

A test suite is the combination of test software, testuscript, and test procedures, all of which check an implementatipn for
conformance|to a standard.

The approach) usually used in developing tést suites for testing conformance of implementations is called falsification tgsting.
This method [uses sample cases that test ‘as'many of the requirements of the standard as are feasible. A test suite tries fo find
errors in the jmplementation. If errorsare found, one can correctly deduce that the implementation does not conform|to the
standard. Hdwever, the absence.of errors does not necessarily prove that the implementation is correct. The absence offerrors
implies eithef that the implementation conforms to the standard or that the test suite was not comprehensive enough o find
errors. Thus| falsification esting can determine non-conformance to a standard but can never assure complete conforipance.
Falsification [testing is thecinethod used to test conformance to graphics standards.

A Test Requiremerits-document describes the features and functions defined in a particular standard to which an implementation
under test (IUT).shall be tested for conformance. It is vital to the correctness and completeness of a test suite that the Test
Requiremen ! i i icati ahdards
developers and test suite developers, which ensures that features in the standard are defined in a manner which makes testing
possible. It also ensures that the tests are more comprehensive because the test developers are directly involved in the
specification of the standards and can more thoroughly understand what needs to be tested.

P

)

4.2 Graphics conformance testing

Generally, the semantics for standards are specified using the English language in narrative form. As suitable formal
specification techniques mature and experience in their usage grows, it is desirable that the semantics of standards be specified
using such techniques. This would reduce the probability of errors and ambiguities in the standard. Additionally, if formal
specifications existed, formal proofs of correctness could be developed which prove conformance to the standard. This is
contrasted with falsification testing which can only indicate non-conformance to the standard.
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The absence of formal specifications has a profound effect on conformance testing. Without a method for defining an

unambiguous definition of a standard (a formal specification), there is a danger that test routines may become

the definition

of the standard. This is because any questions of interpretation of the English language semantics or questions of ambiguities
must be resolved by the developer of a test suite prior to transcribing the semantics into validation software. The possibility
that the criteria for testing conformance may be based on subjective interpretation by a test developer necessitates the

establishment of a Testing Control Board for each functional standard. This Board will oversee the deve

maintenance of the tests and handle questions of interpretation.

Syntax in graphics standards may consist of language bindings that allow a programmer to access graphics fu
language he is using (e.g., FORTRAN, C, Pascal, Ada). Conformance testing aims to ensure that the func

lopment and

nctions in the
tions perform

corregtly and also that the language bindings have been implemented correctly. Syntax in data interchange stan
ISO/IEC 8632-1 (CGM), specify data encodings for the CGM functionality. For these standards, conformanc
ensurg that these encodings are implemented correctly.

The development of test suites for graphics standards is unique due to the pictorial nature of (graphics outp|

could be more automated and less subjective judgement would be required:

4.2.1| The impact of registration

Conf¢rmance tests concentrate strictly on implementation conformange. They test that the implementation meets
requifements of a standard, as well as optional requirements. For example, ISO/IEC 7942 (GKS) requires that f
linetylpes exist for the polyline primitive. Thus the GKS test suite ensures that the four mandatory linetypes arg
corre

In addlition, an implementor may supply any number of linetypes by assigning negative values to them. The additi
may be specific to his implementation. Optionally, e may choose to share these linetypes with other implemen
users|can obtain portability. In this case positivé-values are assigned to the linetypes and documented in the IS
Graphical Items.

lards, such as
e tests aim to

ut. Tests for
d results with
wever, in the
hl analysis of
readable and
more precise,

all mandatory
ur mandatory
implemented

tly including the assignment of correct values for each linetype (i.e., linetype 1 = solid, linetype 2 = dashed, etc.).

onal linetypes
tations so that
O Register of

3) For the purpose of this International Standard and according to the rules for the designation and operation of registration
authorities in the ISO/IEC JTC1 procedures, the ISO and IEC Councils have designated the National Institute of Standards
and Technology (Computer Systems Laboratory), A-266 Technology Building, Gaithersburg, MD 10899, USA, to act as
registration authority.


https://standardsiso.com/api/?name=6bb047f37f0bf1564f247cb1fea8587b

ISO/IEC 10641:1993 (E) © ISO/IEC

4.2.2 Interfaces in computer graphics conformance testing

ISO/IEC 11072 defines the external interfaces to the computer graphics environment in an overall structure as shown in
Figure 1.

Application

Application
Interface

A
_____ __=_ _ _
—‘.\

Computer Graphics < > Data Capture.

Environments Metafiles
—_— e e el e e = — — — (Operator __
+ Interface
Operator

Figure 1 - External Interfaces
The external|intertaces to computer graphics arc:
perator interface. which is the intertace provided by the loweSt internal environment of the computer grfaphics

g

environment to the operator;

- Application interface. which is the interface provided by ‘the upper most environment of the computer graphics
e
D

hvironment to the application;
hta capture metafile interfaces, which are the interfaces provided by each of the defined internal environments of
the computer graphics environment for importing’and exporting all or part of the data elements defined by I$O/IEC
11072;
- Aludit trail metafile interface. which istheNintertace provided to record or playback the tlow of intormation] across
the application intertace.

In addition, |nterfaces may be defined bettveen the internal environments of the computer graphics environment that may also
be subject t conformance testing. Thewirtual device intertace is an example of this form of intertace.

All intertacep defined in a graphics-standard need to be tested. For application programmer interface (API) standards] at least
the operator [interface and the-application intertace should be tested. Examples of API standards are ISO/IEC 7942 (GKS) and
ISO/IEC 9592 (PHIGS).

Figure 2 is an example'of a device-independent graphics system. In figure 2 the application interface is the interface petween
the applicatipn program and the device-independent graphics package (i.e.. implementations of GKS or PHIGS). Test programs
at this interface, ensure that the proper information is retummed within the application program when calls to cfindidate
implementations-are-tavoked:

The operator interface is the interface between a graphics device and a human being looking at the pictures produced. Testing
at this interface can be less subjective when API standards define the visual appearance of graphics primitives precisely. For
example, the tester might not be able to differentiate between dashed and dotted lines (both mandatory line styles for the
polyline primitive) because the implementor might choose to make dots and dashes that differ only slightly in length. However.
the standards should specify that dashes should be "n" times the width of dots so that the difference is apparent and can be
objectively evaluated by the tester. In general, test suite developers should write tests that do as much automated checking of
results as possible. However, testing at the operator interface is still subjective and does not lend itself to automated checking
because it requires interpretation of computer-generated output.
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ISO/IEC 8632-119 (CGM) is a graphical data interchange standard. In figure 2, CGM is a file that is produced by a generator
and rendered by an interpreter. ISO/IEC IS 9636-1 (CGI) is the interface between the device-independent graphics package
and the device-dependent device drivers. CGI resides at the virtual device interface. Tests for the CGI are at this interface.

Graphics Systems Architecture
a A Application g i
Gatabase' H E;’ogram H
T u
\4
Application Programming Interface
, , Ilc |
Device - Independent <+ Inhfeertsrfgteer 4—' G I
Graphics Package (Reader) M
Virtual
—— Device
Device Device Interface
Driver Driver
Metafile
Generator
oMk (Writer)
Cc
. I G I Metatite—
Terminal CGl Virtual Device Plotter l M I

Figure 2 - Reference Model
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One thing that must be remembered in graphics conformance testing is that the candidate implementation is an interleaved
combination of hardware and software, called a configuration. Thus, in order to obtain a certificate the candidate
implementation must pass tests for each host system it is intended for as well as for each device it supports.

4.3 The testing process

A client who wishes to have his implementation tested for conformance, using a particular graphics test service, applies to an
accredited testing laboratory. The client signs a contract with the testing laboratory and receives the test suite. The client may
then test the implementation and make changes to it to correct any errors. Formal testing of the implementation by the testing
laboratory is then carried ont.{Ipon completion of this formal testing, the testing laboratory issues a draft test report. The draft
test report is pgreed upon by the client and the testing laboratory prior to issuing the final test report. The client may then
submit the test report to the certification body. If the criteria for issuing a certificate have been met, then a certificate will be
issued. Clierjts may submit test reports to certification bodies in any country to receive a certificate. (See figure-A.1.

10


https://standardsiso.com/api/?name=6bb047f37f0bf1564f247cb1fea8587b

©ISO/IEC

5 Conformance testing requirements within graphics standards

The standards developers should avoid specifying non-testable features in a standard. A standard itself should
clear.

ISO/IEC 10641:1993 (E)

be precise and

Often, applications do not use all of the features within a standard. For instance, specific workstations might have only limited
input capabilities. A hard-copy plotter has no input devices, and applications generating pictures on a plotter would not require
input. In order to accommodate these applications it is often desirable to partition a standard into sets of functions. In the
above example input functions would be one set. Implementors are allowed to implement one or more of these sets rather than

3 1 1 £21
TIITTIICU S TU VOIS U PIULITCS,

phics standards shall contain a conformance clause. The conformance clause of a graphics standard shal
a clause entitled "Classification and Designation” (this clause is also entitled "Conformance” in-older stgndards). The

be contained

1 conforming

entation and a conforming application program. In the absence of sets of functions,‘iniplementation conformance shall

functions are

defin¢d in a standard, the conformance clause shall explain which sets are required_to be implemented for ipplementation

In th¢ conformance clause, standards developers shall explicitly state whatis required of an implementation of the standard

and 4 programmer using a standard-conforming implementation. This\information is necessary for implen

appli¢ations to conform to the standard.

Requ
requifed of implementors and programmers, and refers to other clauses in the standard. The conformance clau
sets f functions, which may take the form of profiles or-evels or other requirements. The conformance clau
minimal requirements for certain functions and minimal‘requirements for implementation-dependent values.

Progi
use df extensions to achieve portability.
Funclional standards shall allow extensions only if the following conditions are met:

- Functionally conforming programs shall still execute correctly;

- Extensions shall'not re-define semantics for existing functions;

- Extensions shall not cause standard-conforming functions to execute incorrectly;

program‘conforming;

documentation, and the extensions shall be marked as such;
{_Extensions shall follow the principles and guidelines of the standard they extend.

rements are specified throughout a graphics standard. The conformance clause is a high-level descripti

- The implémentation shall provide a mechanism that enables an application to check whether an ap

- The mechanism for determining program conformance and the extensions shall be clearly describe

entations and

on of what is
may specify
may specify

am conformance shall be defined as using only those functions specified in the standard and shall be defined for each
set of functions if optional requirements exist. (Program conformance places the responsibility on the programm

br to avoid the

plication is

d in the

If further restrictions need to be imposed on extensions, these shall be stated in the conformance clause.
The conformance clause of each standard shall address the following three areas:
1. Implementation-independent ranges, data, minimum or maximum allowed sizes, etc.;

2. Values which may be different for different conforming implementations of the standard;
3. Features reserved for registration.

The conformance clause of graphics standards shall require that at least one standard language binding or encoding be provided

in order to be a standard conforming implementation.

11
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Some standards require an implementor to supply documentation. For instance, a standard may require that implementation-
defined features be documented to explain how they are implemented. In this case assessing the documentation is part of the

conformance testing process.

Each graphics standard, which shall contain a conformance clause, shall define implementation conformance. If the standard

is intended to be used by programmers, program conformance shall also be defined.

The (sub)clause on implementation conformance of each graphics standard shall mandate the implementation of a minimum

set of functionality. However 1mplcmentors may supply extcnswns that make thelr implementations more useful for a

certain
iseful.
d. If

programmers| use the extens1ons they do not conform to the standard. Use of the extensions must be avoxded inJorder to

- The application will not meet requirements without extensions.

If both implefnentation and program conformance are fulfilled, powerful features can be added (-dmplementations of grjphics

standards without losing the benefits of portability.

Essential feafures are features that, when grouped together, perform a minimal set of Operations expected by a standapd. A

standard may| specify essential features. If so, they shall be stated in the conformance clause.

Users must hjive a high degree of confidence that the implementation correctly implements the essential features of the stapdard.
Since certifidation bodies may choose to allow implementations to contain errors and still obtain certificates, the esfential
features mus{ be implemented error-free for minimal conformance to be obtained and to acquire a certificate. All reguired

features musf be implemented error-free for full conformance to be,obtained.

It may be desirable to test interfaces between the different standards to ensure that the family of graphics standards

works

correctly as 4 complete system. Interfaces between different standards are outside the scope of each individual standard, and
thus cannot be mandated. Therefore, each product clainmiing to conform to the standard shall be tested separately for each

functional standard.

The confornfance clauses of functional standards shall be developed by both the functional standards developers and the
working group responsible for validation and:testing within ISO/IEC. This is because the functional standards developprs are
experts on tHe details of the implementation requirements of the functional standards, and the working group responsiple for
validation and testing is the expert on-the-general principles of conformance and testing. The combination of knowledgp from

both groups ill result in a completé-and realistic conformance clause for each functional standard.

Products impjlementing comp(tér graphics standards are embedded in a hardware and software environment. This envir
differs amorlg implementitions of a standard. All important components from which manufacturers will make
environment|for a product meeting a specific computer graphics standard should be listed in the conformance clause
standard.

nment
up the
of that

12
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6 Graphics test suite

Products claiming to meet the requirements of computer graphics standards are usually implemented and sold as commercial
products. Test suites are necessary to determine whether an implementation conforms to the standard. A graphical test suite
is a set of software files and operator procedures that can be used to determine whether an implementation of a graphics

standard fails to adhere to a standard.

6.1 Test software

A test
numbg
are de|

The IT

of the
in the

The rd
In thif
constants.

Featu
they
mands

Confo
possib

be tes

6.1.1

Test s|
have

confo
with t

For d
Functf
impor
applic

e
this operation several times to-ensure that different combinations of parameters of a function or encoding are i

[Suite 1s designed to test the conformance of implementations Of a graphics standard.
r of test cases to the graphics system under test and comparing the results with the expected results. Theyex
ermined from the graphics standard by the test suite developer.

IT is tested against the requirements of the standard or a set of standards. A test suite should-not assess the
[UT with respect to the functional standard and language binding standard unless performance requirements
not check any product properties that are not described by the standard or set of ‘standards.

sults of conformance testing apply only to the graphics implementation and -environment for which the
environment the test software has to be configured to the implementatign-dependent parameters and all

Testing 1s dong, By applying a

ected results

performance
are specified

graphics standard, although implementation dependencies or machine dependencies may ‘be demonstrated through the
execufion of the test cases. For conformance testing, only the requirements specified in the ‘standard are testable
should

A test suite

fests are run.
Configuration

all be tested (e.g., fill area interior style in GKS). These.are features that are described in the st

rmance testing is done as black box testing to test the“functionality of an implementation. This means th
ility to examine the internal structure or the source\¢ode of a candidate implementation. Further, an implen
ed only if it conforms both to the functional deseription and to an appropriate standardized language binding

Determination of testing domain

bftware should test an implementation to determine if all requirements, as specified in the Test Requiremer
en met. It should executesinterpret, or generate each functional element at least once. It may be necessa

mance with the standard.~The test cases should also check that illegal function calls or codes are identified
he correct error meSsage if this is required by the standard.

bsigning test.software, there are important combinations of functions and less important ones that must b
onal standards developers, in conjunction with the ISO/IEC working group on validation and testing,
fant combinations of functions. These important combinations should be tested because they will be u
ations '0Of a standard. Additional combinations may also be tested.

s of an implementation that are optional in a standard cannot be.required by a test suite, but if such featuq

tory" but are able to be inquired as described by the standard. They must be documented in the standarg.

are present,
dard as "not

at there is no
nhentation can
or encoding.

ts document,

to perform
plemented in
and rejected

e considered.
define these
sed by many

Test suites should be of a size that allows adequate testing of a standard. However, test sofiware should not be too large in
size in order to have it be accepted by clients. The relative costs for conformance testing versus development costs of an
implementation should be considered.

All standard interfaces to which an implementation conforms should be considered and tested separately. For functional
standards a product is tested only in combination with a language binding or an encoding. Each implementation that claims
to conform to other, separate standards should be tested for each standard in isolation (e.g., GKS offering CGM or CGI drivers).
There are standards that have to be tested in combination, and others that can be tested separately. If there is an interface
included in a graphics standard that is also described as a separate graphics standard, then the interface shall be tested
separately.

13
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There are several components that must be considered when developing an implementation of a computer graphics standard.
For all of these components there may be dependencies that must be considered in implementing a graphics standard. These
components are:

Computer hardware;

- Graphics workstation and workstation firmware;
Language and compiler;

Protocol for data exchange;

- Operating system.

Test results pnly apply to the environment on which the test was run. The configuration, including all hardware, thecopprating
system and the graphics implementation with the device drivers, are described in the test report.

6.1.2 Structure of a test suite

The conformance clause of a standard should be referenced prior to determining the structure of a test suite. The strugture of
a test suite depends on the normative statements in the standard (including the conformance clause)@nd on the test requirements
for the funcfional standard. A test suite may follow the structure of the computer graphics standard to be tested (e.g, GKS
levels), or it{may be structured according to the semantic description of the standard (e.g., control functions, output prirpitives,
etc.). Withip this structure the tests should be self-contained, and features should be tested before they are used in tgsts.

Test prografns should be independent of each other as far as possible, and the exeeution of one test program shopld not
influence th¢ result of another test program. Due to the complexity of a graphics standard, the test cases within a test program
may depend on each other. The test programs should also be ordered in a way to ensure that functions that are not unfer test
but that are |needed to run a certain test case are tested earlier.

The output f each test case should give the tester the ability to tracecand easily understand the results by looking at th¢ report
file. In the kase of an error, report files should provide enough information for someone to understand what the expedted and
delivered reisults are. These files will help determine what has'caused the error in the implementation.

6.1.3 Maintenance of a test suite

To increase| maintainability the test programs should-be grouped into modules. A test program should be easy to und erstand
and contain|as many comments as is necessary to"describe the program. The test software may be produced in incremgnts due
to the complexity of the task.

The test sdftware should be updated to/correct any reported defects in the software and to include interpretationg of the
standard.

A test suitd should be subject.fo’an agreed review procedure with a published timetable. The Testing Control Board should
develop thd review procedures and conduct this review. A published change control procedure should be established for the
test softwate, including the documentation. After the development of a test suite, the change control procedure shall provide
formal medhanisms forreporting errors in the test software and logging changes to the test software. During the development
period of af test suite, a more frequent updating cycle is likely to be required than during subsequent maintenance pg riods.

If errors are-detecte

od in the standard by the use of conformance he speci hall be withdrawn from testing
until formal clarification is given or the standard is revised. The errors in the standard shall be reported to the responsible
standards committee for clarification. A test suite shall not provide specific interpretation of a standard nor shall it resolve
ambiguities in a standard. Queries about a test suite may result in interpretations of the standard. A Testing Control Board
shall be established to deal with these queries. A test suite shall then be updated following clarification.

14
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6.1.4 Portability of test software

The test software should be portable among different hardware configurations and be designed to take into account any
implementation-dependent feature allowed by the standard. The mechanisms employed by the test software to configure
implementation-dependent parameters should be simple to implement and well documented.

Test software shall use only features that conform to the language binding of an implementation in order to ensure portability
among different computer systems.

Test suj 1 might reside.
Prograips in a test suite should not require resources that are not available to most implementations of a graphicsstandard (e.g.,

everybddy who obtains the test software to be able to install it in his computer environment withoat the help [of a testing

Test software should be adaptable to the operating system used and to the implementatién’ options allowed by the graphics

It may jbe necessary to have test software available in a number of different programming languages or encoding$. The most
obviou$ examples of this are application programmer interface standards, where test software should be available in every
language for which there is a language binding standard.

One m¢thod of developing different language bindings for test softare is to write the test software in a common fgrmat, which
can thgn be converted by the use of translators to each of the programming languages. This is a method which fensures that
each lapguage binding of test software performs an identical set of tests.

If test $oftware has already been written in one language and requires conversion to other languages, this proce$s should be
automgted as much as possible. Each update shéuld be incorporated simultaneously into a test suite by the use of change
control| procedures.

6.2 Test documentation

A graphics test suite should be aceompanied by the following documents:
- Test Requirements-document, which defines what is to be tested in an implementation of a graphics [standard;
- Test Specifications document, which specifies the test cases and describes a test suite and its effects
- Software docimentation for a test suite which provides implementation details and guidelines for insfallation and

use.

The refnainder-of this chapter describes the contents of each document in more detail.

6.2.1 WFest Requirements-document

The Test Requirements document specifies requirements for a particular graphics standard that must be fulfilled for
conformance testing. This document defines all concepts of the standard that must be tested (minimal required test suite) and
gives a priority list for the testing of the various optional features of the standard, when applicable.

The document defines the requirements for a functional specification (for the test software), which may be easily mapped onto
various language bindings or encodings to achieve portability. In particular, the Test Requirements document includes:

- The main concepts of the standard to be tested;

- The set of testable and non-testable functions, as well as the reason for marking a function as non-testable. The
non-testable functions are influenced by implementation dependencies. For example, extensions cannot be included

15
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in a standardized test method to test for conformance;

The architectural details (components) of the graphics standard;
The range of parameter values for each function to be tested. The document should state the allowable ranges of
parameter values according to the standard values. These values are then used in conjunction with the testing
strategies to specify test input;

The allowed combination of parameters;

The combinations of functions tested. A list of valid subsets of functions and components to be tested and a
function cross reference are provided;

The number and description of test cases, including the tests of all interfaces defined in a standard. In particular,
it defines the tests of language bindings and encodings. A successful execution of a test case may be determined
qutomatically or by visual inspection.

The Test Rdquirements document should be developed by experts in the specific graphics standard and by thejworking group
responsible [for validation and testing. This document should be an ISO/IEC technical report and should\be develpped in

parallel wi

6.2.2 Test Specifications document

the associated standard.

The Test Specifications document describes procedures, tools, and test cases that are used-to-fulfill the Test Requifements
document. [t specifies test methods appropriate for a particular graphics standard. Test methods for functions having ppecific
requirements should be devised. All interfaces exercised by the test software are described. While the Test Requifements
document should be as stable as the standard itself, the Test Specifications document(nay change as test suites are developed.

The Test Specifications document includes:

Test specifiications for each test case include:

16

ssumptions for each test case as well as documentation of fetures (functions, device data capabilities, etc.] which
ave been previously tested and are assumed to work according to the standard;
tructure of test programs. (This depends on the conformance clause and the Test Requirements document.) The
tructure may follow the structure of the standard;
est criteria. This will provide guidelines to judge test results for each function to be tested. These guidelines are
sed to decide if a given test case has passed.of) in the case of failure, allow the classification of errors ac ording
0 severity;

rder of test cases. A feature should be tésted before being used in other test cases;
hecking methods. These include state/list checks, error report checks, error reaction checks, input value fhecks,
visual checks of the rendering (by. operator or by automatic means);

valuation and continuation cfiteria;

eporting method. This iricludes report generation and operator communication utilities;
perator script. This scfipt provides guidelines for the operator. The description of all procedures executed during
the test (starting procédire, operator communication commands) should be included. If test programs produge visual
output on a graphic§display, then this output should be kept as simple as possible to ease the checking process,
while still examining all necessary features. A comprehensive checklist should also be provided;
he test results format. This provides a summary of the tests passed. In the case of failure, a detailed desfription
of errors(stite, parameter values and other relevant information), helpful information for implementors to deftermine
errors;.and a reference to the standard should be provided.

- State setting;
- Test input. The test input defines parameter values for each function. These include at least one default value, one
commonly used value, one extreme value, and one illegal value, if appropriate;

Examples of parameter values:

Default value: <(0,0),(32767,32767)> (integer coordinate space);
Commonly used value: <3> (polymarker type in GKS);

Extreme value: <minimum, maximum value>;

Illegal value: <integer value instead of real value>, <values out of range>.
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The output of test programs should be structured in order to ease checking either manually or automatically.

The Test Specifications document should be developed by test suite implementors and the ISO working group responsible for
validation and testing. The document should not have formal status within ISO/IEC but should be available to interested
parties.

6.2.3 Test suite and documentation

A test suite is comprised of test software, test documentation, and test procedures. A test suite should include tools and

documents,-such as operator scripts and reference pictures required to execute the tests. It should also include jnstallation

guidelings containing the following information:

- Programming language of the test programs, when applicable;

- Type of encoding, the communication mechanism and, if available, the communication handler;
- Specification of the files (number, names) with the test input;

- Description of maintenance procedures to report errors or ambiguities.

The test|software is made up of a set of test programs implemented according to the Test Specifications document and meeting
the requfirements of the Test Requirements document.

The test/documentation is a document describing the test software and its various tést cases. The operator script is ysed mainly
as a guile for the operator to assist in making any necessary decisions.

The tes} procedures define the procedures to be followed when applying a test suite to a product for the purposes of
confornfance testing. These are mainly the administrative procedurgsthat should be followed.

The test software and test documentation can be developed byany interested party with the help of the working group
responsjble for validation and testing.

17
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7 Graphics test service

There are five important areas which need to be addressed before a Test Service can be established for a specific graphics
standard. These are

Acceptance of a test suite;

Establishment of test procedures;
Adoption of a test report format;

Issuance of licences for use of a test suite;

Maimenance TeqUuiTeTeNnts.

All of theselitems are discussed in the procedures and guidelines subclause (subclause 7.1). In addition, there is @requjrement
for a maintdnance function to control the update of the test tools, test procedures and test report format. The-structurg of this
area is also[described. The following subclauses illustrate the procedures to be followed to establish a graphics test|service

(see 8.1.1 apd 8.1.2).
7.1 Procedures and guidelines

7.1.1 Acceptance of a test suite

The first stdge in the establishment of a graphics test service should be to ensure that(the test programs to be used as the basis
of the servite are of acceptable quality. The test programs and associated documéntation (test suite) should be subjected to
an alpha tedt period carried out by the test suite developers and the testing laboratories. Following this, a test suite should be

subjected t
assessment
in the beta
by the test
raised by t

a beta test period. Several beta test sites should be selected, dnda test suite will be made available to them for
for a period of time. Each country intending to operate a graphics test service for a standard should pafticipate
esting of the corresponding test suite. Following the beta@esting period, a review of the test suite should|be held
uite developers, the testing laboratories, accreditation bodies and certification bodies and should address alll queries
e beta test sites.

Following datisfactory completion of this phase, a test suite'should be selected as the version to be used by all accredited testing

laboratorieq for the graphics test service.
7.1.2 Esta

The test pr|

procedures
testing.

plishment of test procedures

beedures should be developed-by the testing laboratories in conjunction with the test suite developers. [The test
should define the procedurés {0 be followed when applying a test suite to an IUT for the purpose of conf¢rmance

7.1.2.1 Testing Control Board

A Testing (

Control Board:should be established for the purpose of identifying questions of interpretation which arise dufing test

suite devellement arid when a test suite is being used for the purpose of conformance testing. The Testing Control Board then

forwards
resolution.

ese questions of interpretation to the subcommittee within ISO/IEC JTC1 responsible for computer graphics for

It Should deal with queries about a test suite and be responsible for assisting clients with problems encountered.

The Testing ‘Control Board should include one representative from each testing laboratory and two representatives from the

subcommittee within ISO/IEC JTC1 responsible for computer graphics. The Testing Control Board may add representatives
from each certification body as well as test suite developers. The main function of a Testing Control Board is to ensure that

a test suite

correctly tests for requirements in a standard. The Testing Control Board does this by making rulings to resolve

disputes concerning interpretation of the test results between a testing laboratory and a client. The Testing Control Board
secretariat should maintain a file of all queries and rulings. Testing Control Board rulings should be strictly adhered to by
testing laboratories and certification bodies and their delegated representatives.

18
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Terms of reference for a Testing Control Board should contain the following as a minimum:

Assist test suite developers on the technical content of a test suite;

Inform test suite developers and any authorized testing laboratories on the withdrawal of tests that are
be faulty and on their subsequent correction;

Resolve disputes concerning interpretation of the results between a testing laboratory and a client;

disputes concerning interpretation of the graphics standard;
Establish and maintain liaison with the client, the testing laboratories, and test suite developers;

1:1993 (E)

deemed to

Provide liaison statements to the subcommittee responsible for computer graphics within ISO/IEC JTC1 regarding

Maintain a record of decisions regarding the graphics standard and a test suite and test results (when the latter are

published).

The Testing Control Board should exist to provide a method of resolving queries in a harmonised way.

7.1.2.2 | Testing Control Board procedures

The Testing Control Board should deal with all queries from a client, test suite developer, or-testing laboratory ¢
test suite or the graphics standard. Queries from a client with respect to a test suite or test r€sults should be sent by
laboratqry to the Testing Control Board secretariat, who forwards them to all members of ‘the Testing Control
Testing
informsg
standar

the client. The client should receive a decision on this query as soon as ‘possible. Queries concerning

Voting jprocedures should be established for the Testing Control Board. The/Testing Control Board should have
to withfiraw a test case which is found to be incorrect or to rule a test.case inapplicable. If a test case is withdr
is withdrawn from the current version of the graphics test suite only. “It.may be corrected and included in a subsequ
A list of withdrawn test cases will be kept, and this list will be included in each test report (see 7.2). Also, a list
ruled irfapplicable to a specific IUT will be listed in the test réport for that IUT.

All chapges to a test suite should be documented by the\seCretariat.

7.1.2.3| Applying for testing

The following details should be incorporated.into the test procedures:

- The testing laboratory sheuld allow a client to purchase a test suite to use for his own purposes but ¥
limitations in the licen¢e conditions imposed by the test suite owner;

- The client should retarn a completed scheduling request to the testing laboratory if he wishes to start off]
The scheduling réquest should be the formal request for testing between the testing laboratory and thg
should be signédby the client before any work is undertaken. The scheduling request should contain a ¢
agreed between the testing laboratory and the client;

- The client.Should execute the test suite during pre-validation testing and should supply the testing lab
any details required. This might include such items as:

A description of the procedures used to install the graphics test suite, including a list of the
initialization values used;

bncerning a
the testing
oard. The

Control Board should provide a ruling on the query to the secretariat, who forwards this to the testing labtratory who

a graphics

should be forwarded to the subcommittee within ISO/IEC JTC1 respongible for computer graphics for fesolution.

he authority
hwn, then it
ent version.
f test cases

vithin any
cial testing.
client and

est schedule

ratory with

the graphics test suite correctly;
A signed statement to the testing laboratory specifying the exact configuration to be tested;

The results of all tests. This information enables the testing laboratory to check that the client is using

A completed questionnaire (provided by the testing laboratory) to provide information for the test report.

- Any of the client’s technical queries regarding preliminary testing, which cannot be resolved by the testing
laboratory, should be passed to the Testing Control Board, who should give a ruling within a fixed timescale as

defined in the Testing Control Board procedures;
- When the customer is ready for testing, a mutually convenient date should be established between th

laboratory and the client.

e testing
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7.1.2.4 Testing procedures

The following details which deal with official testing should be incorporated into the test procedures:

A test suite should be prepared by the testing laboratory on a suitable data medium. Full details for test

©ISO/IEC

suite

creation should be documented by the testing laboratory. Alternatively, an integrity checking method may be used

to ensure that the client’s copy of a test suite is correct and unchanged. Such an integrity checking method
be a recognized part of a test suite;

should

The same version of a graphics test suite as used by the client for pre-validation should be used for testing;
Only the official graphics test suite provided by the testing laboratory should be used, and the client should be

quired to delete any other copies from the system to ensure that this 1s the case. IT an integrity checking method
is being used, then the integrity checker should be run on a test suite present on the system under test to enspre the

orrect version of a test suite is being used;

If problems with conformity are encountered during testing, then the client should either perform testing with errors
r withdraw from testing until the problems have been resolved. If any changes are made to-the implemerftation,

en testing shall start again from the beginning, discarding testing data already accumulated;

- Any modification made to the software environment during testing must be approved and-documented by the|testing
boratory representative; if this does not occur, then all output produced thus far will be’discarded and the [testing

rocedure will be restarted from the first test routine;

ny changes to a graphics test suite (other than adaptations required for the gest-environment that are explicitly
lowed) should not be allowed while testing is in progress. Any authorized.changes required during testing|should

¢ done under the supervision of testing laboratory personnel and should.be documented;
he testing laboratory personnel shall verify that the implementation-tinder test is that which is specified
cheduling request;

bollected, and these should be inspected during the course of ‘testing. Testing laboratory personnel should

description of errors should be signed by the client at-the completion of validation testing. This should be
the client file by the testing laboratory to deter fufure disputes;
For each test (or set of tests) the testing laberatory personnel should do the following:

- Retain hard copy of all initialization values used for the tests;

- If possible, obtain a journal listing of all procedures carried out during testing;
- Review and save documentation of any changes made to the test cases;

- Review and save the tesults;

displayed text forms part of the result;
- Obtain copies_(photographs or plots) of graphical output if errors are detected;
- Use a comprehensive checklist to ensure that each test case has been run.

The followling should be”the actions taken during a validation for the following scenarios:

20

The, test cases executed correctly and all tests passed:
- No action required (except noting the results for the test report).
Unexpected results:

on the

The testing laboratory personnel should require all outputs necessary for a particular graphics test servicef to be

vitness

and control the running of the tests. For visual tests, photdgraphic evidence should be retained for any teqt cases
bf which the results are disputed between the client and-the testing laboratory. Also, a written release and

kept in

- Obtain hard copy 6f ¢console logs if available showing special messages, or from any programs wijere the

- Locate problem;

- Make update to circumvent problem, document action taken;
- Re-run test case;

Evaluate results of new execution;

- Save all listings and results;

- Document in test report.

- Test case completed successfully but one or more checks failed:

- Evaluate the test case for exact problem and document for inclusion in the test report.
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7.1.2.5 Preparation of the test report

ISO/IEC 10641:1993 (E)

Upon completion of testing, a draft test report should be produced by the testing laboratory, and this should be sent to the client
for review. At the discretion of the client, the Testing Control Board may be asked to comment on the test report before the
final version is produced. The final test report should be produced according to the agreed test schedule between the client
and the testing laboratory. The test report shall follow ISO/IEC Guide 45.

7.1.2.6 Confidentiality

Until

should be

considered confidential. The client should state in writing whether he wishes the test report to be made generallly available.

This shpuld be done either on the scheduling request prior to the start of testing or when agreeing to the draft-tes
this approval may be changed by written notice at any time until agreeing to the final test report. If the client choo|
the test|report publicly available, copies may be obtained from the testing laboratory. The test report.should be
the testing laboratory. If a certificate is to be issued or if the client claims conformity of his product{then the test
be publjicly available.

The fol|

7.1.2.7

The following documents should be retained by the testing’laboratory for each client:

7.1.2.8
All out
one yes
file shg

7.1.2.9

owing records should be considered to be confidential:

Documentation

Archiving of records
but produced during-testing should be kept for at least the period of time for which the certificate would b
r. Certification’systems or national regulations may require that output is kept for a longer period of time
uld also be.kept for a similar period of time.

Checklists

The f()ngwi.n.g_ghgg.k.ﬁs.(s_gf_ma;gﬁrﬂc should - be }'_\rndnr‘pd'

The purchase of a test suite;

The fact that a test is scheduled, is being done, or has been done;
All draft test reports;

All client names, until the final test report has been signed;

report, but
ses to make
odged with
report shall

Any test results and reports for a company not wishing to make the information generally available, ynless a

certificate is awarded or conformity claimed.

Scheduling request;

All other correspondence;

Notes of all important decisions;

Appropriate checklists and progress records showing the current status of the testing process;
Log of all material events eccurring during testing;

Test report.

e valid plus
The client

and all relevant standards;
A list of materials to save after testing is completed, to include at least:
- Details of installation procedures used;
- Documentation of modified test cases;
- All results;
- Signed checklist of test cases.

- A list of materials to take for testing to include at least installation instructions, test suite or integrity checking tool,
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7.2 Adoption of a test report format

Following acceptance of a test suite and establishment of the testing procedures, a standard test report format should be adopted.
The test report format should be produced by the testing laboratories in conjunction with the test suite developers.

The test report format should be developed with due regard to ISO/IEC Guide 45, which deals with the contents of test reports.

A test report shouid contain the foiiowing information:

Descripion Of product under s
PDescription of test environmen
Date when test completed;
Summary giving:

- Number of test cases passed;

- Number of test cases failed;
- Number of test cases withdrawn;

i U USRSV ania

- Number of test cases inapplicable (where appropriate);
Total number of test cases;

Full details for each test case which failed or was inapplicable;
Description of any important additional information.

At
CIIL,

7.3 Issue|of licences

A licence fge may be charged.

One organigation, usually the owner of a test suite, should be responsible for issuing licences. Two types of licences

required:

test service and to allow testing laboratories.to licence clients;
A licence for clients to use a test suite.

Licences should be available under the same conditions to any organization who wishes to obtain a test suite.

The licencd

Testing Coptrol Board.

7.4 Maintenance requirements

Change coI]trol procedureSshould be required to enable changes to be made to a test suite in a controlled manner. All
should be

ade available-to all testing laboratories. The change control procedures should encompass:

Test software;
Test procedures;
[ Test report format

may be

A\ licence for testing laboratories to enable them to Us€ a test suite and supporting documentation within a thipd-party

for testing laboratories should-only be issued to testing laboratories who have been accredited or approvefl by the

changes

The following should be the minimum requirements to be contained in change control procedures by the testing support service:

Formal numbering system for changes;

Version control system, defining releases of a test suite;

Release schedule defining when each test suite version is operational;
Beta test period for all new releases;

User documentation for all changes.

A charge may be levied by the testing support service to fund the maintenance activity.
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