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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies (ISO
member bodies). The work of preparing International Standards is normally carried out through ISO technical
committees. Each member body interested in a subject for which a technical committee has been established has
the right to be represented on that committee. International organizations, governmental and non-governmental, in
liaison with ISO, also take part in the work. ISO collaborates closely with the International Electrotechnical
Commission (IEC) on all matters of electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 3.

Draft International Standards adopted by the technical committees are circulated to the member bodies for voting.
Publication as an International Standard requires approval by at least 75 % of the member bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this International Standard may be the subject of
patent rights. ISO and IEC shall not be held responsible for identifying any or all such patent rights.

International Standard 1SO 19105 was prepared by Technical Committee ISO/TC 211, Geographic
information/Geomatics.

Annex A forms a normative part of this International Standard. Annex B is for information only.

© 1SO 2000 — All rights reserved
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Introduction

The scope of ISO/TC 211 is standardization in the field of digital geographic information. This work aims at
establishing a structured set of International Standards for information concerning objects or phenomena that are
directly or indirectly associated with a location relative to the Earth. These International Standards may specify, for
geographic information, methods, tools and services for data management (including definition and description),
acquiring, processing, analysing, accessing, presenting and transferring such data in digital/electronic form
between different users, systems and locations. The work will be linked to appropriate International Standards for
information technology and data, where possible, and provide a framework for the development of sector-specific
applications using geographic data.

This International Standard provides the framework, concepts, and methodology for testing and the criteria to be
achieved to claim conformance to this family of International Standards. This International Standard is based in part
on ISO 9646-1 which describes conformance and testing in Open Systems Interconnection (OSI), ISO 10303-31
which describes conformance and testing in industrial automation systems and integration, and 1ISO 10641 which
describes conformance and testing for computer graphics and image processing. While the framework of
conformance testing described in these three International Standards is used in this International Standard, some
concepts have been modified for use in this particular domain.

The objective of standardization in the field of digital geographic information cannot be completely achieved unless
data and systems can be tested to determine whether they conform to the relevant geographic information
standards. Conformance testing is the testing of a candidate product for the existence of specific characteristics
required by an International Standard in order to determine the extent to which that product is a conforming
implementation. It involves testing the capabilities of an implementation against both the conformance requirements
in the relevant International Standard(s) and the statement of the implementation's capabilities.

A framework of an abstract test suite (ATS) is standardized for relevant standards in ISO/TC 211. The
standardization of ATS requires international definition and acceptance of a common test methodology, together
with appropriate test methods and procedures. The purpose of this International Standard is to define this
methodology, to provide a framework for specifying ATS, and to define the procedures to be followed during
conformance testing.

Test methods are also addressed in this International Standard; however, any organization contemplating the use
of test methods defined in this International Standard should carefully consider the constraints on their applicability.
Conformance testing does not include robustness testing, acceptance testing and performance testing, because
the geographic information family of standards does not establish requirements for these areas. ‘

The main body of this International Standard is structured as follows. The general framework of conformance
including the definition of a conforming implementation appears in clause 5. Conformance testing methodology is
described in clause 6. The possible test methods for testing conformance to the 1SO geographic information
standards are discussed in clause 7. The relationship between ATS and ETS is presented in clause 8. The
bibliography on conformance testing is given at the end. Guidelines for writing conformance clauses and
associated templates are provided in annex A.
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INTERNATIONAL STANDARD ISO 19105:2000(E)

Geographic information — Conformance and testing

1 Scope

This International Standard specifies the framework, concepts and methodology for testing and criteria to be
achieved to claim conformance to the family of ISO geographic information standards. It provides a framework for
specifying abstract test suites (ATS) and for defining the procedures to be followed during conformance testing.
Conformance may be claimed for data or software products or services or by specifications including any profile or
functional standard.

Standardization of test methods and criteria for conformance to geographic information standards will allow
verification of conformance to those standards. Verifiable conformance is important to geographic information
users, in order to achieve data transfer and sharing.

This International Standard is applicable to all the phases of conformance and testing. These phases are
characterized by the following major activities:

a) the definition of ATS for conformance to the ISO geographic information standards;
b) the definition of test methods for conformance to the ISO geographic information standards;

c) the conformance assessment process carried out by a testing laboratory for a client, culminating in the
production of a conformance test report.

This International Standard specifies the requirements for, and gives guidance on, the procedures to be followed in
conformance testing for the ISO geographic information standards. It includes only such information as is
necessary to meet the following objectives:

1) to achieve confidence in the tests as a measure of conformance;

2) to achieve comparability between the results of corresponding tests applied in different places at different
times;

3) to facilitate communication between the parties responsible for the activities described in 1) and 2).

This International Standard provides a framework for certification (an administrative procedure which may follow
conformance testing) in informative annex B.

The following topics are outside the scope of this International Standard.

a) The description of requirements for procurement and contracts.

b) Testing by means of test methods which are specific to particular applications or systems.

c) Acceptance testing, performance testing and robustness testing.

The framework established by this International Standard includes the concept of executable test suites (ETS).

These, by their very nature, cannot be standardized; consequently, standardization of ETS is outside the scope of
this International Standard.
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2 Conformance

2.1 Conformance requirements

This International Standard defines two classes of conformance: class A and class B. Class A concerns
conformance of specifications, including any profile or functional standard, with the series of ISO geographic
information standards as a whole. Class B concerns conformance of conformance clauses as defined by this
International Standard. Further requirements for conformance of profiles in addition to class A are given in
ISO 19106.

NOTE Conformance is defined in annex A.
2.2 Abstract test suite

2.2.1 Test case for conformance class A

a) Test purpose: verify conformance with the ISO geographic information standards.

b) Test method: manually check that all specifications, including profiles and functional standards, claiming
conformance to the 1ISO geographic information standards have a conformance clause. This conformance
clause shall not exclude conformance with any of the ISO geographic information standards. Conformance
testing shall be performed in accordance with clause 6. The test method used shall be in accordance with
clause 7.

¢) Reference: ISO 19105

d) testtype: capability test

2.2.2 Test case for conformance class B

a) Test purpose: verify that the conformance clause is written in a correct format.

b) Test method: manually check if the conformance clause is written according to normative annex A.
¢) Reference: ISO 19105:2000, annex A.

d) Testtype: capability test.

3 Terms and definitions
For the purposes of this International Standard, the following terms and definitions apply.

3.1
abstract test case
generalized test for a particular requirement

NOTE An abstract test case is a formal basis for deriving executable test cases. One or more test purposes are
encapsulated in the abstract test case. An abstract test case is independent of both the implementation and the values. It should
be complete in the sense that it is sufficient to enable a test verdict to be assigned unambiguously to each potentially
observable test outcome (i.e. sequence of test events).

3.2
abstract test method
method for testing implementation independent of any particular test procedure

© 1SO 2000 — All rights reserved
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3.3
abstract test module
set of related abstract test cases

NOTE Abstract test modules may be nested in a hierarchical way.

3.4

ATS

abstract test suite

abstract test module specifying all the requirements to be satisfied for conformance

NOTE Abstract test suites are described in a conformance clause.

3.5

acceptance testing

{user) process of determining whether an implementation satisfies acceptance criteria and enables the user to
determine whether to accept the implementation

NOTE 1  This includes the planning and execution of several kinds of tests (e.g. functional, volume, performance tests) that
demonstrate that the implementation satisfies the user requirements.

NOTE 2  This is not a part of conformance testing.

3.6
basic test
initial capability test intended to identify clear cases of non-conformance

3.7

capability test

test designed to determine whether an IUT conforms to a particular characteristic of an International Standard as
described in the test purpose

3.8
conformance
fulfilment of specified requirements

3.9
conformance assessment process
process for assessing the conformance of an implementation to an International Standard

3.10
conformance clause
clause defining what is necessary in order to meet the requirements of the International Standard

3.11
conformance testing
testing of a product to determine the extent to which the product is a conforming implementation

3.12

conformance test report

summary of the conformance to the International Standard as well as all the details of the testing that supports the
given overall summary

3.13
conforming implementation
implementation which satisfies the requirements

3.14
executable test case
specific test of an implementation to meet particular requirements

NOTE Instantiation of an abstract test case with values.
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3.15

ETS

executable test suite

set of executable test cases

3.16
fail verdict
test verdict of non-conformance

NOTE Non-conformance may be with respect to either the test purpose or at least one of the conformance requirements of
the relevant standard(s).

3.17
falsification test
test to find errors in the implementation

NOTE If errors are found, one can correctly deduce that the implementation does not conform to the International
Standard; however, the absence of errors does not necessarily imply the converse. The falsification test can only demonstrate
non-conformance. Compare with the verification test. Due to technical and economic problems, in most cases, the falsification
test is adopted as a test method for conformance testing.

3.18
implementation
realization of a specification

NOTE In the context of the ISO geographic information standards, this includes specifications of geographic information
services and datasets.

3.19

ICS

Implementation Conformance Statement

statement of specification options that have been implemented

3.20

IXIT

Implementation eXtra Information for Testing

statement containing all of the information related to the IUT and its corresponding SUT which will enable the
testing laboratory to run an appropriate test suite against that IUT

NOTE IXIT typically provides the details on the organization and storage of concepts in the SUT as well as on the means
of access to and modification of the SUT.

3.21
inconclusive verdict
test'verdict when neither a pass verdict nor a fail verdict apply

3.22
non-conformance
failure to fulfil one or more specified requirements

3.23
pass verdict
test verdict of conformance

3.24

performance testing

measurement of the performance characteristics of an Implementation Under Test (IUT), such as its throughput,
responsiveness, etc., under various conditions

NOTE This is not a part of conformance testing.

N .
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3.25
robustness testing
process of determining how well an IUT processes data which contains errors

NOTE This is not a part of conformance testing.

3.26

SUT

System Under Test

computer hardware, software and communication network required to support I[UT

3.27

testing laboratory

organization that carries out the conformance assessment process
3.28

verification test
test developed to prove rigorously whether an IUT is correct

4 Abbreviated terms
For the purposes of this International Standard, the following abbreviations apply.
ATS: Abstract Test Suite

ETS: Executable Test Suite

ICS: Implementation Conformance Statement
IUT: Implementation Under Test
IXIT: Implementation eXtra Information for Testing

SUT: System Under Test

5 General framework of conformance

5.1 Introduction
In the context of the ISO geographic information standards, an implementation exhibits conformance if it complies

with the conformance requirements of the applicable ISO geographic information standards. The conformance
requirements are stated in the conformance clause of each International Standard.

5.2 Conformance clause

All testable ISO geographic information standards contain a conformance clause. This clause specifies all the
requirements that shall be satisfied to claim conformance to that International Standard. The conformance clause
serves as an entry point for conformance testing.

The requirements for conformance clauses are given in annex A.

5.3 Conformance requirements
Conformance requirements may be classified as

a) mandatory requirements: these shall be observed in all cases;

AeA annn Al el
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b) conditional requirements: these shall be observed if the conditions set out in the specification apply;

c) optional requirements: these may be selected to suit the implementation, provided that any requirements
applicable to the option are observed.

Furthermore, conformance requirements may be stated
a) positively: they state what is required to be done;
b) negatively: they state what is required not to be done.

To manage a set of options specific to a subset of International Standards, such as profiles, conformance classes
may be provided (see normative annex A).

5.4 Implementation conformance statement

To evaluate the conformance of a particular implementation, there shall be a statement of the options which have
been implemented. This will allow the implementation to be tested for conformance against the relevant
requirements, and against those requirements only. Such a statement is called an Implementation Conformance
Statement (ICS). This statement shall contain only options within the framework of requirements specified in the
relevant ISO geographic information standards. The statement shall not include options outside this framework.

This statement provides the testing laboratory with a better understanding of the System Under Test (SUT) for use
in the conformance assessment process and helps identify the boundaries of the domain of testing.

This statement may be generated by using an ICS proforma. An ICS proforma may be provided by the testing
laboratory. It is a questionnaire used as a framework to document those SUT capabilities necessary to undertake
conformance testing.

For further information on ICS, see ISO 9646 [2. 3, 4 and ISO 10303-31 [5].

5.5 A conforming implementation

A conforming implementation shall satisfy the conformance requirements of the applicable 1SO geographic
information standards and shall be consistent with the ICS. Such an implementation shall have passed all tests
constituting the domain of testing, including any optional requirements stated as supported in it. A conforming
implementation may support additional capabilities not described in the appropriate International Standard,
providing those capabilities are not explicitly prohibited in the standard.

6 Conformance testing methodology

6.1 Introduction

This clause describes the conformance testing methodology, the different types of conformance tests that are used,
and additional information that must be provided by the client to the testing laboratory.

6.2 Types of conformance tests

6.2.1 Overview

The objective of conformance testing is to determine whether the implementation being tested conforms to the
requirements stated in the relevant 1ISO geographic information standard. Two types of tests are identified,
according to the extent to which they provide an indication of conformance.

(A3 .
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a) Basic tests, which provide preliminary evidence that an IUT conforms. If the ATS identifies tests to be used as
basic tests, they shall be used at the start of the conformance assessment process. Such tests are
standardized.?)

b) Capability tests, which check that the observable capabilities of the IUT are in accordance with the capabilities
claimed in the ICS. They endeavour to provide testing which is as comprehensive as possible over the full
range of conformance requirements specified in the appropriate International Standard. Such tests are
standardized.

An ATS given in a conformance clause indicates which capability tests, if any, shall be used as basic tests. An ATS

does not include any basic tests that are additional to the set of capability tests. In simple cases, basic tests may
not be necessary.

6.2.2 Basic tests

Basic tests provide limited testing of an IUT in order to establish whether or not it is appropriate to perform more
thorough testing. Basic tests may be in abstract or executable form. They may be used to determine the degree of
conformance prior to deciding whether or not to proceed with thorough capability testing. Basic tests are simple
capability tests. Conformance clauses should identify those test cases that may be used as basic tests.

Basic tests shall be used

a) for detecting obvious cases of non-conformance, and

b) as a preliminary step in order to decide whether or not to run capability tests.

Basic tests shall not be used alone to

a) determine whether an implementation conforms, or

b) guarantee the determination of causes for failure.

6.2.3 Capability tests

Capability tests, which may be in abstract or executable form, should exercise an implementation as thoroughly as
is practical over the full range of conformance requirements specified in an International Standard. Capability tests
should be provided to check mandatory capabilities and those optional capabilities that are identified in the ICS as
being supported by the IUT.

Capability tests shall be used to

a) check that the capabilities of the IUT are consistent with the conformance requirements, that is, determine
whether or not an implementation conforms, and

b) investigate causes for failure.

Capability tests shall not be used to

a) testin detail the behaviour associated with each capability which has been implemented, or
b) guarantee completeness.

Abstract capability tests are standardized within an ATS.

1) An executable test case may be obtained for these basic tests, the system may be tested before application for the basic
and capability tests to the testing laboratory (the in-house testing). This may also be done for capability tests, but it is more
appropriate for basic tests.

AN~ Annn Al eldlede
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6.3 Implementation eXtra Information for Testing

In order to test an implementation, the testing laboratory requires information relating to the IUT and the
environment in which it will be tested. The client submitting the implementation for testing shall provide this
information as an Implementation eXtra Information for Testing (IXIT). The IXIT may be completed using the
guestion/answer process initiated by the IXIT proforma.

The IXIT shall contain the following:

a) information about the IUT which is needed by the testing laboratory in order to be able to run the appropriate
ETS against that IUT and analyse the results;

b) reference to the related ICS and any other administrative information.

The IXIT shall not conflict with the related ICS; a consistency check shall be performed during preparation for
testing to remove any inconsistencies. While the ICS gives information to the testing laboratory for the definition of
the domain of testing, the IXIT gives information on how to perform the testing. In particular, it provides the details
on the organization and storage of concepts in the SUT and on the means for accessing and modifying the SUT. It
also contains conversion algorithms between the concepts of the IUT and the International Standard. There shall
be one IXIT for each conformance assessment process.

For further information on IXIT, see ISO 9646 [2. 3, 4] and 1SO 10303-31 [5].
6.4 Conformance assessment

6.4.1 Process overview

The conformance assessment process encompasses all conformance testing activities necessary to determine the
conformance of an implementation to the relevant ISO geographic information standards.

The conformance assessment process involves four phases:
a) preparation for testing;

b) test campaign;

c) analysis of results;

d) conformance test report.

The conformance assessment process is shown in Figure 1.

6.4.2 Preparation for testing

The preparation for the testing phase should involve the following steps:
a) production of administrative information;

b) production of ICS and IXIT for testing;

c) identification of test method and ATS;

d) an ICS review, conducted by analysing the conformance statement with respect to the relevant conformance
requirements;

e) an IXIT review which includes a consistency check against the corresponding ICS;

f)  selection of initial abstract test cases and assignment of parameter values based on the ICS and the IXIT;

o .
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g) preparation of the SUT,;

NOTE This enables a client to run executable test cases on the IUT before presenting the IUT for the test campaign.

h) final abstract test-case selection.

An ETS is produced as a result of selecting abstract test cases and assigning parameter values [steps f) and h)

above]. At this point, the IUT and the scope of the conformance assessment process are fixed and cannot be
changed subsequently. This is achieved by agreement between the client and the testing laboratory.

ATS Verdict criteria
IXIT proforma | ICS proforma
\ \ SUT
Prepare for ETS Test Outcomes Analysis of
testing campaign results
Verdicts
Log
Test reports
L 1CS and IXIT Conformance p
test report

Figure 1 — Conformance assessment process overview

6.4.3 Test campaign

A test campaign is the process of executing the ETS and recording the observed test outcome and any other
relevant information in a conformance log. The input to the IUT and the observed test outcome resulting from the
execution of a test case shall be recorded in the conformance log. The recording and retention of all information
provided by the IUT during the test campaign is necessary for the analysis phase and for auditing purposes.

6.4.4 Analysis of results

The analysis of results shall be performed by evaluating the observed test outcome against the verdict criteria
which are prescribed by the abstract test case. Although there is a clear distinction between the test campaign and
the analysis phase, the two may overlap in time.

A test verdict is a statement of pass, fail or inconclusive. Pass and fail are the two major verdicts but, in rare cases,
a verdict of inconclusive may have to be assigned. A justification shall be given with each fail or inconclusive
verdict; informative messages may also be provided.

a) “Pass verdict” means that the observed test outcome gives evidence of conformance to the conformance
requirement on which the test purpose is focused, and is valid with respect to the relevant International
Standard and with respect to the ICS.

b) “Fail verdict” means that the observed test outcome demonstrates non-conformance with respect to either a
test purpose or at least one conformance requirement in the relevant standard(s).

EXAMPLE Abnormal termination — if the execution of the executable test case is terminated prematurely, for whatever
reason.

c) “Inconclusive verdict” means that the observed test outcome produces neither a pass nor a fail verdict. This
should occur only in very rare circumstances.
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EXAMPLE Test-case error.

The test verdict shall be assighed to a particular test outcome using the verdict criteria relevant to that particular
abstract test case.

The test verdicts assigned shall then be synthesized into an overall summary for the 1UT.

6.4.5 Conformance test report

The results of conformance testing shall be documented in a conformance test report. This report shall be in two
parts: a summary and detailed information. A proforma shall be used to produce each conformance test report. The
first part shall be an overall summary of the conformance status of the IUT. This overall summary shall provide an
overview of the verdicts that are assigned to the test cases executed in the conformance assessment process. The
second part shall document all the results of the executable test cases, with reference to the conformance log
which contains the observed test outcomes. It shall make reference to all necessary documents relating to the
conduct of the conformance assessment process for that International Standard.

6.5 Intrinsic properties of the conformance assessment process

6.5.1 Repeatability of results

To achieve the objective of credible conformance testing, the result of executing an executable test case on a given
SUT should be the same whenever it is performed. It should be possible to execute a complete ETS and observe
test outcomes which are identical to those obtained on another occasion.

6.5.2 Comparability of results

In order to achieve the objectives of conformance testing, the overall summary concerning conformance of an IUT
should be independent of the testing laboratory in which the testing takes place. The standardization of all the
procedures concerned with conformance testing should result in a comparable overall summary being accorded to
the IUT, whether the testing is done by a supplier (first party), a user (second party), or by any (third party) testing
laboratory.

There are important factors to be considered to achieve this, including:
a) careful design and unambiguous specification of the abstract test cases to show which conformance
requirements have to be met and how the verdicts are to be assigned while allowing flexibility where

appropriate;

b) careful specification of the procedures to be followed by testing laboratories when it is necessary to repeat the
execution of a test case;

c) aproforma for a conformance test report;

d) careful specification of the procedures for writing a conformance test report.

6.5.3 Auditability of results

It may be necessary to review the observed test outcomes from the execution of an ETS in order to make sure that
all procedures have been correctly followed. Whether or not the analysis of results is carried out manually or
automatically, all inputs and outputs shall be recorded for each test case being executed. It is the responsibility of
the testing laboratory to produce the conformance log for each test campaign.
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7 Test methods

7.1 Introduction

Geographic information is complex and has many aspects, most of which are covered in the ISO geographic
information standards. Implementation of these International Standards may be expected to reflect these different
aspects. This means that there will be variation in the ways in which such implementations can be tested.

7.2 Approaches to conformance testing

7.2.1 Introduction
Two general approaches to conformance testing exist:

a) verification testing, the use of methods involving rigorous proofs of correctness in which the conformance of an
implementation can be conclusively and exhaustively demonstrated;

b) the use of methods involving falsification testing.

The first approach is recommended for conformance testing whenever possible. However, the size and complexity
of most standards often makes using the proof-of-correctness approach impractical for both technical and
economic reasons. Therefore as a practical matter, falsification testing has become an accepted way of doing
conformance testing. Falsification testing is a method for detecting errors in an implementation by developing a set,
or suite, of specific tests for testing an implementation against an International Standard. By focusing on tests in
critical areas of an International Standard, falsification testing is intended to provide confidence that an
implementation has the required capabilities. Using this approach, an implementation that fails a particular test, or
set of tests, can be judged to not conform to an International Standard. However, even if an implementation
produces correct results for an entire suite of tests, there is no absolute assurance that the implementation
conforms to the International Standard. This is because, unlike the proof of correctness approach, the use of
falsification testing does not guarantee that a particular suite of tests provides complete coverage of the content of
an International Standard.

For the purposes of the ISO geographic information standards, either approach, or combination of approaches, to
conformance testing may be used. Regardless of which approach is taken, conformance testing is usually
performed automatically by executing software that implements the test. However, in the case of International
Standards for geographic information, non-automated, manual testing may also be used to carry out falsification
testing. This is explained in 7.2.3.

7.2.2 Automated test

Automated testing may implement the required tests as a software system using either verification testing or 1‘,
falsification testing. Besides tests that are specific to information technology (such as testing the format of data), -
some tests are specific to geographic information. The testing of geometric structures is of such a type. :

EXAMPLE A software system can check whether a set of vector data forms a closed polygon.

Since there may be many test methods, the method that is used shall be reported.

7.2.3 Manual test

Manual testing may be required when automated testing is too complex and/or human judgement is required. In
manual testing, the client and the conformance testing personnel may jointly examine the output and compare it
against input to perform the tests.

Manual testing should be used only for those standards where automatic testing is not viable. In manual testing,
clear criteria for determining test verdicts are required.
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7.3 Areas of geographic information for conformance testing

In the framework of the 1ISO geographic information standards, geographic information datasets and services fall
into the following major areas:

a) geographic data models and operators, including spatial schema, temporal schema, rules for application
schema, spatial operators;

b) geographic data administration, including cataloguing, spatial referencing by coordinates, spatial referencing
by geographic identifiers, quality principles, quality evaluation procedures, metadata;

C) positioning services, portrayal services, encoding services and other services;
d) profiles and functional standards.

Application schemas and services based on the four areas listed above may be tested for conformance using the
approaches described in 7.2.

8 Abstract test suites and executable test suites

8.1 Introduction

An abstract test suite (ATS) in a conformance clause has a hierarchical structure consisting of abstract test
modules and abstract test cases. Abstract test cases form the lowest level in a hierarchy. Abstract test modules are
used to classify abstract test cases and other abstract test modules. An example of this hierarchical structure is
shown in Figure 2.

abstract
test module
abstract abstract abstract
test module test module test module
| |

abstract abstract abstract abstract abstract
test module test case test module test case test case

abstract abstract abstract

test case test case test case

Figure 2 — Example of hierarchical structure of an abstract test suite (ATS)

Each abstract test case shall exercise at least one test purpose from the appropriate International Standard. Within
a hierarchical structure of an ATS, nested abstract test modules may be used to provide a logical ordering of the
abstract test cases. Abstract test modules may be nested to any depth. They may be used to aid planning,
development or understanding of the ATS. Each abstract test module is composed of zero, one or many abstract
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test cases. An executable test suite (ETS) is an instantiation of an ATS, in which all implementation-dependent
parameters are assigned specific values.

The conformance clause of each ISO geographic information standard describes an ATS which has the
hierarchical structure described in this subclause.

8.2 Test purposes

Each abstract test module or abstract test case shall include a test purpose in order to provide a precise description
of the objective which it is intended to achieve.

EXAMPLE “Test the generation of a polygonal line as a sequence of line segments without self intersection”.

A test purpose of the root module of ATS becomes the test purpose of this ATS.

8.3 Abstract test cases

An abstract test case shall satisfy the requirement(s) of one or more test purpose(s). An abstract test case is used
as the basis for generating an executable test case and is independent of the [UT.

An abstract test case shall contain:

a) test-case identifier;

b) test purpose(s);

c) test method (including test-verdict criteria);
d) reference to specific standard(s);

e) testtypes (either a basic test or a capability test).

8.4 [Executable test cases

An executable test case shall contain:

a) test-case identifier;

b) test purpose(s);

c) test method (including test-verdict criteria);
d) reference to specific parts of ATS;

e) parameter values.

8.5 Relationship between abstract and executable test cases

An executable test case is derived from an abstract test case and shall be in a form that allows it to be run on the
IUT. Executable test cases result from the instantiation of specific values for parameters in abstract test cases.
Executable test cases may be unique to each IUT.
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Annex A
(normative)

Conformance clauses

A.1l Introduction

For an International Standard to be effective and useful, it is essential to be able to determine conformance to the
International Standard clearly. For this reason, all testable 1SO geographic information standards provide a
conformance clause in clause 2.

A conformance clause is an entry point for testing conformance. To check if an implementation conforms to an
International Standard, the conformance clause is first examined to determine what has to be checked. Thus,
conformance clauses shall clearly state what requirements shall be fulfiled to claim conformance to an
International Standard.

This annex provides guidelines for writing conformance clauses for implementing ISO geographic information
standards.

A.2 Simple conformance clauses

A conformance clause starts with the statement of requirements to be satisfied in order for an implementation to
claim conformance to an International Standard. A conformance clause should be written as follows:

2 Conformance
2.1 Conformance requirement(s)

Any product claiming conformance with this International Standard shall pass all the requirements described in
the following abstract test suite. (The definition of an abstract test suite appears in ISO 19105.)

2.2 Abstract test suite
(The ATS follows here.)
The actual requirements shall be stated in the Abstract Test Suite (ATS). If the ATS becomes too large, it may be

placed in a normative annex. In this case, the conformance clause (clause 2) shall explicitly indicate where it
appears. The explanation on how to write an ATS is given in clause A.4.

A.3 Conformance clauses with classes and levels

Conformance classes may be used to define different kinds of conformance requirements. If some parts of the
International Standard are essential for a particular class of application but not for other classes, it is preferable not
to specify all parts of an International Standard as being mandatory. Doing so would require that all applications
fulfil all requirements. Conformance classes are used to avoid this problem.

When conformance classes are used in a standard, they shall be defined in the conformance clause. For example,
three conformance classes may be defined as follows:

2 Conformance
2.1 Conformance requirement(s)
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This International Standard defines three classes of conformance: class A, class B and class C. (The intended
application of the conformance classes may be stated here.) Any product claiming conformance with one of
these classes shall pass all the requirements described in the corresponding abstract test suite below. (The
definition of the abstract test suite appears in ISO 19105.)

2.2 Abstract test suite for conformance class A

(The ATS for conformance class A follows here.)

2.3 Abstract test suite for conformance class B

(The ATS for conformance class B follows here.)

2.4 Abstract test suite for conformance class C

(The ATS for conformance class C follows here.)

Requirements of conformance classes may overlap, in which case, subparts of the ATS may be shared between
different conformance classes.

A conformance level is a special kind of conformance class in which the requirements of a higher level contain all
the requirements of the lower levels. The example below shows three conformance levels defined in a
conformance clause:

2 Conformance

2.1 Conformance requirement(s)

This International Standard defines three levels of conformance. (The intended application of the conformance

levels may be stated here.) Any product claiming conformance with one of these levels shall pass all the

requirements described in the corresponding abstract test suite below. (The definition of the abstract test suite

appears in 1ISO 19105.)

2.2 Abstract test suite for conformance level 1 (low level)

(The ATS for conformance level 1 follows here.)

2.3 Abstract test suite for conformance level 2 (medium level)

(The ATS for conformance level 2 follows here.)

2.4 Abstract test suite for conformance level 3 (high level)

(The ATS for conformance level 3 follows here.)
Since a higher conformance level includes all the requirements of a lower level, the ATS for the higher level
typically has a pointer to the ATS for the lower level. It is recommended that this relationship be made explicit in the

structure of the ATS.

When conformance classes or levels are defined, conformance testing shall be performed for each applicable
conformance class or level.
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A.4 How to structure an abstract test suite

A.4.1 Introduction

An ATS is represented as a hierarchical structure of abstract test modules and test cases. Since the essential
components of abstract test modules or test cases are their test purposes, the construction of an ATS starts with
the identification of test purposes.

A.4.2 to A.4.9 illustrate how to structure an ATS using ISO 19113 as an example. Note that the example is not the
actual conformance clause for ISO 19113.

A.4.2 ldentifying test purpose

The first thing to do is to identify the main test purpose. This will become the test purpose of the root node of ATS.
To be more specific, the following question has to be answered.

“What does this standard specify?”
The answer to this question is usually obvious. For example, in the case of quality principles, it is “How to specify

quality”. Thus, the test purpose of the root node of the ATS for quality principles becomes: “check the conformance
with the definition of quality principles”.

A.4.3 Decomposing test purpose

Once the main test purpose is determined, continue by decomposing it. The decomposition identifies the child
nodes of the ATS. To be more specific, the following question has to be answered:

“For an implementation to be in conformance to the test purpose specified, what requirements have to be
satisfied?”

In the quality principles example, the answer might be “It has to contain data quality elements and data quality

overview elements.” Thus, we now have two child nodes: “check the conformance of data quality elements” and
“check the conformance of data quality overview elements”.

A.4.4 Repeating identification and decomposition of test purposes

This process continues until all test purposes are decomposed into sufficiently small pieces, i.e. abstract test cases.
In the quality principles example, data quality elements will be further decomposed into data quality sub-elements,
and then into data quality measures, which are basic enough to be abstract test cases.

On the other hand, data quality overview elements would be decomposed into three components: purpose, lineage
and usage, which would also be small enough to be abstract test cases.

A.4.5 Making the hierarchical structure
When all test purposes are decomposed into abstract test cases, the test purposes are collected to form the ATS of
the International Standard. The final ATS for the quality principles example is shown below. Please note that the
hierarchical structure of the test purposes automatically constitutes the structure of the ATS. (For the template of
abstract test modules/cases, see A.4.8.)

2.2 Abstract test suite

2.2.1 Test module for quality principles

2.2.1.1 Quality principles

a) Test purpose: check the conformance to the definition of quality principles
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b) Test method: check if it has two components, data quality elements (2.2.1.2) and data quality overview
elements (2.2.1.3), and see that both satisfy their requirements

¢) Reference: ISO 19113, subclause X.X

d) Testtype: basic

2.2.1.2 Test case for data quality elements

a) Test purpose: check the conformance to the definition of data quality elements

b) Test method: check if it has data quality sub-elements. If it has, check their conformance to the definition
of data quality elements. Otherwise, for each data quality measure, check if they are actually valid data
quality measures as described in clause X

c) Reference: ISO 19113, subclause X.X

d) Testtype: basic

2.2.1.3 Test case for data quality overview elements

a) Test purpose: check the conformance to the definition of data quality overview elements

b) Test method: check if it has three components, purpose, lineage and usage, and see if they are valid as
described in clause X

¢) Reference: ISO 19113, subclause X.X

d) Testtype: basic

A.4.6 Notes on test methods
A description of a test method for an abstract test module typically contains references to other clauses. It may also

include statements on whether it is mandatory, optional, or conditional. Specific test methods shall be stated in
abstract test cases.

A.4.7 Reference to main clauses and test types

In addition to the test purpose and the test method, two other items of information shall be included in an ATS:
reference and test type. Reference designates the clause in the main body of the International Standard where the
requirements to be tested are specified. Test type shall be either a basic test or a capability test. Generally, a basic

test is a simple test performed prior to full capability testing. Complex capability tests may require the services of
testing laboratories, while basic tests generally do not. See 6.2 for further information.

A.4.8 Template for abstract test modules
The following template shall be used for abstract test modules:
2.2.X Test module for XXX
2.2.X.1 XXX (the same as above)
a) Test purpose: (test purpose)
b) Test method: (test method)

c) Reference: ISO 191XX, subclause X.X
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d) Testtype: basic/capability
2.2.X.2 (component test case/module)

2.2.X.3 (other component test case/module)

A.4.9 Template for abstract test cases
The following template shall be used for abstract test cases:
2.2.X Test case for XXX
a) Test purpose: (test purpose)
b) Test method: (test method)
c) Reference: ISO 191XX, subclause X.X

d) Testtype: basic/capability

10 :
Copyright International Organization for Standardization © ISO 2000 - A” rlghts reserved
Provided by IHS under license with ISO
No reproduction or networking permitted without license from IHS Not for Resale



ISO 19105:2000(E)

Annex B
(informative)

Supporting organizations

B.1 Purpose

The purpose of this annex is to promote the integrity of national conformance testing programmes for ISO
geographic information standards and encourage international harmonization by describing supporting
organizations. Because the framework of supporting organizations itself is not specific to this geographic standard,
it is only described briefly. For more details, see ISO/IEC 17025 [1].

B.2 Background

This annex provides procedures to encourage cooperation by national and international certification and
standardization bodies to set up a common strategy for certification; these institutions should enforce mutual
recognition of test results and certificates of conformity for implementations of ISO geographic information
standards. The scope of harmonization activities ranges from the bilateral recognition of the testing laboratories
(e.g. memoranda of understanding) involved in the conformance testing services up to the approval of standardized
test procedures by the standardization bodies.

B.3 Responsible authorities

There may be various authorities, both national and international, which are involved in conformance testing.
Figure B.1 provides an overall framework of international and national infrastructure for conformance testing.
Among these organizations, control board, accreditation body, testing laboratory and certification body are
described in clauses B.4 to B.7.

I
INTERNATIONAL | NATIONAL
| Accreditation Certification
| body body
member| application accreditation
b
momber I certificate
i Testing
ISO/TC 211 Control board I laboratory rdor Client
feedback direction I test report test report

Figure B.1 — International and national infrastructure for conformance
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B.4 Control board

A control board is established for the purpose of resolving differences between interpretations which arise when the
ATS is being used for the purpose of conformance testing. It is independent of ISO/TC 211 and assists testing
laboratories in interpreting the required technical content of an ATS.

B.5 Accreditation body

An accreditation body performs a formal process which ensures that a testing laboratory is competent to carry out
specific types of tests. It covers the recognition of both the technical competence and the impartiality of a testing
laboratory. Only testing laboratories that are accredited are allowed to perform formal conformance testing.

B.6 Testing laboratory

A testing laboratory carries out conformance testing and provides test reports to the client. In addition, it provides
test reports for the certification body upon the client's request.

B.7 Certification body

A certification body establishes well-defined criteria for issuing a certificate, and issues certificates based upon the
test report produced by testing laboratories. A certification body should exist in each country which has a
conformance testing service operating. Mutual recognition of test results is ensured by adoption of the same criteria
by certification bodies worldwide. The function of the certification body may be performed by the accreditation body,
in which case no separate certification body is necessary.
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