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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 ISQ collabarates closely with the International Flect

Commission
International

Draft Interna
Publication 4

Attention is @
patent rights

International
information/d

Annex A forn

(IEC) on all matters of electrotechnical standardization.
Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part'3.

ional Standards adopted by the technical committees are circulated to the member bodies
S an International Standard requires approval by at least 75 % of the memberbodies casting

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

Standard 1S0O 19105 was prepared by Technical ,E0mmittee ISO/TC 211, G
beomatics.

s a normative part of this International Standard. Annex:B’is for information only.

otechnical

for voting.
a vote.

subject of

eographic
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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
acquiring, i ' i i i i igi
between different users, systems and locations. The work will be linked to appropriate Internationahd
information technology and data, where possible, and provide a framework for the development.of s
applications using geographic data.

This Interpational Standard provides the framework, concepts, and methodology for testing and the
achieved tp claim conformance to this family of International Standards. This International Standard is
on ISO 9446-1 which describes conformance and testing in Open Systems Interconnection (OSI), 19
which desfribes conformance and testing in industrial automation systems and dntegration, and 1SO
describes | conformance and testing for computer graphics and image processing. While the f
conformarjce testing described in these three International Standards is used in this International Sts
concepts have been modified for use in this particular domain.

The objec
data and
standards
required 1
implement
in the rele

ive of standardization in the field of digital geographic infoermation cannot be completely ach
systems can be tested to determine whether they éonform to the relevant geographi
Conformance testing is the testing of a candidate product for the existence of specific ¢

ation. It involves testing the capabilities of an implementation against both the conformance
ant International Standard(s) and the statement/of the implementation's capabilities.

A framew
standardiZ
with appr
methodolg
conformar

ork of an abstract test suite (ATS)  isvstandardized for relevant standards in ISO/T
ation of ATS requires international definition and acceptance of a common test methodol
ppriate test methods and procedures. The purpose of this International Standard is t
gy, to provide a framework for-specifying ATS, and to define the procedures to be fol
ce testing.

Test meth
of test me
Conforma
the geogrd

pds are also addressed in-this International Standard; however, any organization contempl
hods defined in this International Standard should carefully consider the constraints on their

Iphic information-tamily of standards does not establish requirements for these areas.

The main|body of this~International Standard is structured as follows. The general framework of
including the definition of a conforming implementation appears in clause 5. Conformance testing m
described
standards|aré\discussed in clause 7. The relationship between ATS and ETS is presented in ¢

in clause 6. The possible test methods for testing conformance to the ISO geographi¢

description),
ctronic form
btandards for
bctor-specific

criteria to be
pased in part
50 10303-31
10641 which
amework of
ndard, some

ieved unless
information
haracteristics

y an International Standard in order to determine~the extent to which that product is & conforming

requirements

C 211. The
bgy, together
b define this
owed during

hting the use
applicability.

hce testing does not-include robustness testing, acceptance testing and performance testjng, because

conformance
bthodology is
information
ause 8. The
clauses and

bibliograplhy~on conformance testing is given at the end. Guidelines for writing conformance

associated templates are provided in annex A.
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Geographic information — Conformance and testing

1 Scope

This Inter
achieved t
specifying
Conforma
functional

StandardiZ
verificatiorn
users, in o

This Inter
characteri

a) the de

b) the dg

the ¢
produ

c)

This Interr
conformatri
necessary
1) to ach

to ac
times

2)

3) tofac

hational Standard specifies the framework, concepts and methodology for testing and
0 claim conformance to the family of ISO geographic information standards. It provides a f
abstract test suites (ATS) and for defining the procedures to be followed during_conform
nce may be claimed for data or software products or services or by specifications including
Standard.

ation of test methods and criteria for conformance to geographic information standar
rder to achieve data transfer and sharing.

hational Standard is applicable to all the phases of confarmance and testing. These
red by the following major activities:

finition of ATS for conformance to the 1ISO geographic.information standards;
finition of test methods for conformance to the ISQ geographic information standards;

bnformance assessment process carried out ‘by a testing laboratory for a client, culmi
ction of a conformance test report.

ational Standard specifies the requirements for, and gives guidance on, the procedures to
to meet the following objectives:
ieve confidence in the tests as a measure of conformance;

hieve comparability, ‘between the results of corresponding tests applied in different place

This InterpationalkStandard provides a framework for certification (an administrative procedure whic

conformatri

ceAesting) in informative annex B.

of conformance to those standards. Verifiable conformance is important to geographi¢

litate communication between the parties responsible for the activities described in 1) and 2.

Criteria to be
amework for
ance testing.
any profile or

s will allow
information

phases are

hating in the

e followed in

ce testing for the 1SO geographic information standards. It includes only such information as is

5 at different

h may follow

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

a) Thed

escription 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.

© 1SO 2000 -
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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 Testase 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 standardg, claiming
conformpnce to the 1ISO geographic information standards have a conformance clause. This copformance
clause dhall not exclude conformance with any of the ISO geographic/information standards. Copformance
testing ghall be performed in accordance with clause 6. The test method used shall be in accorgance with
clause 7.

¢) Referenge: ISO 19105

d) testtype| capability test

2.2.2 Test fase for conformance class B

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

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

d) Testtypg: capability test.

3 Terms|and definittens
For the purpgses of.this’International Standard, the following terms and definitions apply.
3.1

abstract testcase
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

2 © 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
acceptange testing
{user) profess of determining whether an implementation satisfies acceptance criteria and.'enable$ 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, performahce 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 capgbility test intended to identify clear cases of non-conformance

3.7
capabilityl test
test desighed to determine whether an IUT conforms to a patticular characteristic of an International| Standard as
described [in the test purpose

3.8
conformance
fulfilment ¢f specified requirements

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

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

3.11
conformance testing
testing of & 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.

© I1SO 2000 — All rights reserved 3
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3.15
ETS

2000(E)

executable test suite

set of execut

3.16
fail verdict
test verdict o

NOTE
the relevant st

3.17
falsification

test to find effrors in the implementation

NOTE If
Standard; ho

non-conforma
test is adopted

3.18
implementa
realization of

NOTE In
services and d

3.19
ICS
Implementa
statement of

3.20
IXIT
Implementa
statement cd

testing laboratory to run an appropriate test suite against that IUT

NOTE IX]
of access to al

3.21

inconclusiv
test verdict W

3.22

able test cases

f non-conformance

andard(s).

Non-conformance may be with respect to either the test purpose or at least one of the conformance requirements of

test

errors are found, one can correctly deduce that the implementation does not conform to the |
ever, the absence of errors does not necessarily imply the converse. The falsification“test can only d
nce. Compare with the verification test. Due to technical and economic problemssin most cases, the
as a test method for conformance testing.

ion
a specification

the context of the ISO geographic information standards, this.includes specifications of geographic
atasets.

ion Conformance Statement
specification options that have been implemented

ion eXtra Information for Testing
ntaining all of the information related to the IUT and its corresponding SUT which will

T typically provides the-details on the organization and storage of concepts in the SUT as well as on
nd modification of the-SUT.

e verdict
hen neither a pass verdict nor a fail verdict apply

hternational
emonstrate
falsification

information

bnable the

the means

non-confor
failure to fulfi

3.23

arft©
| one or more specified requirements

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.

© 1SO 2000 — All rights reserved
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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
organizatipn that carries out the conformance assessment process

3.28

verificatign test
test develgped 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: Hxecutable Test Suite

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

SUT: Yystem Under Test

5 General framework ofrfconformance

5.1 Intrpduction

In the context of the ISO geographic information standards, an implementation exhibits conformance
with the gonformance requirements of the applicable ISO geographic information standards. The
requiremepts are,stated in the conformance clause of each International Standard.

5 2 Corn farmanca clalica
. reHhahee-eadSe

if it complies
conformance

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;

© 1SO 2000 — All rights reserved
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b)
c)

applicab
Furthermore,
a)
b)

le to the option are observed.

conformance requirements may be stated

positively: they state what is required to be done;

negatively: they state what is required not to be done.

To manage gsetofoptions—specifictoasubsetof-intermationat-Standards,suchasprofites;,conforman,

may be provi

5.4 Imple
To evaluate
been implen
requirements
Statement (|
relevant ISO

This stateme

ded (see normative annex A).

mentation conformance statement

he conformance of a particular implementation, there shall be a statement df)the options v
nented. This will allow the implementation to be tested for conformance against th
, and against those requirements only. Such a statement is called ap-lmplementation Co
CS). This statement shall contain only options within the framework “ef-requirements spec
geographic information standards. The statement shall not include options outside this fram

nt provides the testing laboratory with a better understanding,ef/the System Under Test (SU

in the conforinance assessment process and helps identify the boundaries-of the domain of testing.

This statemd
laboratory. It
conformancdg

For further in

nt may be generated by using an ICS proforma. An>ICS proforma may be provided by
is a questionnaire used as a framework to documeént those SUT capabilities necessary to
testing.

formation on ICS, see ISO 9646 [2, 3, 4] and_ISO 10303-31 [5].

55 A con

A conformin

orming implementation

implementation shall satisfy ‘the conformance requirements of the applicable ISO ¢

information qtandards and shall be congiStent with the ICS. Such an implementation shall have passe

constituting
implementati
providing tho

6 Confo

6.1 Introd

he domain of testing, ineluding any optional requirements stated as supported in it. A ¢
pn may support additional capabilities not described in the appropriate International
Se capabilities are net'explicitly prohibited in the standard.

mance testing methodology

uctioen

conditional requirements: these shall be observed if the conditions set out in the specification apply;

optional requirements: these may be selected to suit the implementation, provided that any requirements

ce classes

hich have
b relevant
hformance
fied in the
pwork.

T) for use

he testing
undertake

eographic
d all tests
onforming
Standard,

This clause @

escribes the conformance testing methodology, the different types of conformance tests tha

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.

© 1SO 2000 — All rights reserved
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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 ne

erform more

s are simple

cSSary:
6.2.2 Baic tests
Basic test$ provide limited testing of an IUT in order to establish whether or not it is appropriate to f
thorough testing. Basic tests may be in abstract or executable form. They may be used 1o determine {he degree of
conformarjce prior to deciding whether or not to proceed with thorough capability testing. Basic tes
capability fests. Conformance clauses should identify those test cases that may be used as basic tests
Basic test$ shall be used
a) for detecting obvious cases of non-conformance, and
b) as a greliminary step in order to decide whether or not to run capability tests.
Basic test$ shall not be used alone to

a) determine whether an implementation conforms, or

b) guara

6.2.3 Ca
Capability
is practical
should be
being sup
Capability

a) check
wheth

b) invest

ntee the determination of causes for failure:

pability tests

over the full range of copfermance requirements specified in an International Standard. Ca
provided to check mandatery capabilities and those optional capabilities that are identified
ported by the IUT.
tests shall be used-to

that the capabilities of the IUT are consistent with the conformance requirements, that
er or notan implementation conforms, and

igate.causes for failure.

tests, which may be in abstract 'or executable form, should exercise an implementation as thoroughly as

\pability tests
n the ICS as

s, determine

Capability

tests shall not be used to

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

b) guara

ntee 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.

© 1SO 2000 — All rights reserved
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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 shal

a)

Il contain the following:

ETS against that IUT and analyse the results;

information about the IUT which is needed by the testing laboratory in order to be able to run the appropriate

b) referenc

e 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’ prepgration for

testing to ren
the domain d
on the organ
also contains
be one IXIT f

For further in
6.4 Confd

6.4.1 Proc

The conform
conformancdg

The conform

a)

b) test cam
c) analysis
d) conform

The conform

6.4.2 Prep

hove any inconsistencies. While the ICS gives information to the testing laboratary-for the
zation and storage of concepts in the SUT and on the means for accessing and modifying
conversion algorithms between the concepts of the IUT and the International Standard. 7
or each conformance assessment process.

formation on IXIT, see ISO 9646 (2, 3, 4] and 1SO 10303-31 [5].
rmance assessment

PSS overview

pnce assessment process encompasses all confermance testing activities necessary to det
of an implementation to the relevant ISO geographic information standards.

Ance assessment process involves four phases:

preparation for testing;

paign;
of results;
Ance test report.

Ance assessment process is shown in Figure 1.

hrationsfor testing

finition of

f testing, the IXIT gives information on how to perform the testing. In particulat, it provides [the details

he SUT. It
here shall

brmine the

The preparatron for the testing phase should involve the following steps:

a)
b)
<)
d)

production of administrative information;
production of ICS and IXIT for testing;

identification of test method and ATS;

requirements;

e)

f)

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

an ICS review, conducted by analysing the conformance statement with respect to the relevant conformance

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

© 1SO 2000 — All rights reserved
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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 Analysiscof
testing campaign results
Verdicts
Log
Test reports
L 1CS and IXIT Conformance p
test report

Figure 1 — Conformance assé€ssment process overview
6.4.3 Tept campaign

A test campaign is the process of executing<the ETS and recording the observed test outcome ahd any other
relevant information in a conformance log. Thé 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 ajl information
provided Ry the IUT during the test campaign is necessary for the analysis phase and for auditing purppses.

6.4.4 Anfalysis of results

The analygis of results shalhbe 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 analysjs phase, the,two may overlap in time.

A test verdict is asstatement of pass, fail or inconclusive. Pass and fail are the two major verdicts but, in rare cases,
a verdict of incanclusive may have to be assigned. A justification shall be given with each fail or|inconclusive
verdict; infofmative 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 detalled |nformat|on A proforma shaII be used to produce each conformance test report. The

first part sha
overview of t
second part
which contai
conduct of th

6.5 Intrin

6.5.1 Rep¢

he verdlcts that are assigned to the test cases executed in the conformance assessment\prq
shall document all the results of the executable test cases, with reference to the.-¢orfor

hs the observed test outcomes. It shall make reference to all necessary documents rela
e conformance assessment process for that International Standard.

$ic properties of the conformance assessment process

atability of results

To achieve tle objective of credible conformance testing, the result of executing an executable test case

SUT should
test outcome

6.5.2 Com

In order to a
should be in|
procedures d
the IUT, whe
laboratory.

There are im

careful

be the same whenever it is performed. It should be possible_ tovexecute a complete ETS ar
S which are identical to those obtained on another occasion:

harability of results

Chieve the objectives of conformance testing,.the*overall summary concerning conformancs
dependent of the testing laboratory in whichythe testing takes place. The standardization
oncerned with conformance testing should vesult in a comparable overall summary being a
ther the testing is done by a supplier (first party), a user (second party), or by any (third pa

portant factors to be considered, to achieve this, including:

a)
require

fdesign and unambiguous ,specification of the abstract test cases to show which co
ents have to be met~and how the verdicts are to be assigned while allowing flexib

appropripte;

b)

careful gpecification of.the procedures to be followed by testing laboratories when it is necessary to

execution of a test caSg;

c)
d)

a proforina for a-conformance test report;

careful gpéeification of the procedures for writing a conformance test report.

brovide an
pcess. The
mance log
ing to the

on a given
d observe

of an IUT
of all the
ccorded to
'ty) testing

hformance
lity where

repeat the

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 la

10

boratory to produce the conformance log for each test campaign.
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7 Test

7.1

ISO 19105:2000(E)

methods

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 Int
Two gene

verifig
imple

a)

b) the ug
The first &
of most 3
economic
conformar
or suite, 0
critical ar

implementation has the required capabilities. Using this appreach, an implementation that fails a part

set of tes
produces
conforms
falsificatio

an Internalional Standard.

For the pJ
conformatri
performed
Standards
testing. TH

7.2.2 Automated test

Automated testing may-implement the required tests as a software system using either verificati

falsificatio
some test

EXAMPLE

oduction
al approaches to conformance testing exist:

ation testing, the use of methods involving rigorous proofs of correctness in which\the confo
mentation can be conclusively and exhaustively demonstrated;

e of methods involving falsification testing.

pproach is recommended for conformance testing whenever possible. However, the size ar
tandards often makes using the proof-of-correctness approach impractical for both t
reasons. Therefore as a practical matter, falsification testing has become an accepted

ce testing. Falsification testing is a method for detecting errors in an implementation by dev
f specific tests for testing an implementation against an_international Standard. By focusin
bas of an International Standard, falsification testing is intended to provide confide

s, can be judged to not conform to an International Standard. However, even if an im
correct results for an entire suite of tests,.thére is no absolute assurance that the im
to the International Standard. This is because, unlike the proof of correctness approac
N testing does not guarantee that a particular suite of tests provides complete coverage of t

rposes of the 1ISO geographic information standards, either approach, or combination of af
ce testing may be used. Regardless of which approach is taken, conformance testir
automatically by executing~software that implements the test. However, in the case of
for geographic information, hon-automated, manual testing may also be used to carry ou
is is explained in 7.2.3:

N testing.\Besides tests that are specific to information technology (such as testing the for|
b are specific to geographic information. The testing of geometric structures is of such a type

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

'mance of an

d complexity
pchnical and
vay of doing
bloping a set,
g on tests in
hce that an
cular test, or
plementation
plementation
, the use of
ne content of

proaches, to
g is usually
International
t falsification

bn testing or
mat of data),

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) positioni
d) profiles

Application s
approaches

TJ SETVICES, Portrayal Services, erncoding SeTvices arnd other SeTvices;
hnd functional standards.

chemas and services based on the four areas listed above may be tested for conformancs
lescribed in 7.2.

8 Abstrdct test suites and executable test suites

8.1 Introd

An abstract
modules and
used to clas
shown in Fig

uction

test suite (ATS) in a conformance clause has a hierarchical structure consisting of ab
abstract test cases. Abstract test cases form the lowestievel in a hierarchy. Abstract test m
5ify abstract test cases and other abstract test modules. An example of this hierarchical g
ire 2.

using the

stract test
pdules are
tructure is

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
I
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

12
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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 Abg

An abstra
as the bag

An abstrag
a) test-c
b) testp
c) testn

d) refere

tract test cases

t test case shall satisfy the requirement(s) of one or more test purpose(s): An abstract test
is for generating an executable test case and is independent of the IUTZ

t test case shall contain:

Ase identifier;

irpose(s);

ethod (including test-verdict criteria);

nce to specific standard(s);

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

8.4 Exe
An execut
a) test-c
b) testp
c) testn

d) refere

cutable test cases

bble test case shall contain;

bse identifier;

irpose(s);

ethod (including test-verdict criteria);

nce to Specific parts of ATS;

e) paranpeter values.

8.5 Relationship between abstract and executable test cases

case is used

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.

© 1SO 2000 — All rights reserved
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A.1 Introd

Annex A
(normative)

Conformance clauses

uction

For an Interr
International
conformanceg

A conforman
International
conformance
International

This annex
standards.

A.2 Simpl

A conforman
claim confort

2 Confo

2.1 Cont

Any prodluct claiming conformance withithis International Standard shall pass all the requirements d¢

the follo

2.2 Abstract test suite

(The AT

The actual rg
placed in a
appears. The

ational Standard to be effective and useful, it is essential to be able to determine confornie
Standard clearly. For this reason, all testable 1SO geographic information standards
clause in clause 2.

ce clause is an entry point for testing conformance. To check if an implementation confg
Standard, the conformance clause is first examined to determine what has’to be checl

Standard.

brovides guidelines for writing conformance clauses for implementing 1SO geographic i

e conformance clauses

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

mance

ormance requirement(s)

ving abstract test suite. (The definition of an abstract test suite appears in ISO 19105.)

S follows here.)

quirements;shall be stated in the Abstract Test Suite (ATS). If the ATS becomes too large
hormative, annex. In this case, the conformance clause (clause 2) shall explicitly indicat
explanation on how to write an ATS is given in clause A.4.

nce to the
provide a

rms to an
ed. Thus,

clauses shall clearly state what requirements shall be fulfiled tgclaim conformance to an

hformation

entation to

pscribed in

it may be
P where it

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)

14
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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
24 A
(The

Requirem
different ¢

o £ £ 1 R_foll o AY
O TUT"LUMUTHTATTCT UIAS S D TUTTUWS TICTTL )

pstract test suite for conformance class C

ATS for conformance class C follows here.)

bnformance classes.

bnts of conformance classes may overlap, in which case, subparts of the ATS may be shdred between

A conformiance level is a special kind of conformance class in which the requirements of a higher leel contain all

the requitements of the lower levels. The example below shows thtee” conformance levels
conformarjce clause:

2 Confformance

21C

This |

levels| may be stated here.) Any product claiming\ conformance with one of these levels shall
requirements described in the corresponding abstract test suite below. (The definition of the absti
appedrs in 1ISO 19105.)

22 A
(The
2.3 A
(The
24 A
(The

Since a h

bnformance requirement(s)

hternational Standard defines three levels of canformance. (The intended application of the

pstract test suite for conformance level 1 (low level)

\TS for conformance level follows here.)

pstract test suite for conformance level 2 (medium level)
\TS for conformance level 2 follows here.)

pstract test suite for conformance level 3 (high level)
\TS forrconformance level 3 follows here.)

gher conformance level includes all the requirements of a lower level, the ATS for the

lefined in a

conformance
pass all the
act test suite

higher level

typically hasa pointer 1o the ATS Tor the Tower 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 Intro

duction

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 ldent

The first thin
To be more 3

“What d
The answer

quality”. Thu
with the defir]

A.4.3 Decd

Once the mdin test purpose is determined, continue by decompasing it. The decomposition identifies

nodes of the

“For an
satisfied

In the quality

overview ele
“check the c(

A.4.4 Reps¢
This process
In the quality
and then intg

On the other
and usage, v

A.4.5 Maki

ifying test purpose

j to do is to identify the main test purpose. This will become the test purpose of the.root no
pecific, the following question has to be answered.

bes this standard specify?”
o this question is usually obvious. For example, in the case of quality“principles, it is “How

b, the test purpose of the root node of the ATS for quality principles becomes: “check the co
ition of quality principles”.

mposing test purpose

ATS. To be more specific, the following question hasto be answered:

implementation to be in conformance to the tést purpose specified, what requirements |
H»

principles example, the answer mightcbe “It has to contain data quality elements and d

ments.” Thus, we now have two child 'hodes: “check the conformance of data quality elen
nformance of data quality overview-elements”.

ating identification and.decomposition of test purposes
principles examplé; data quality elements will be further decomposed into data quality sub
data quality measures, which are basic enough to be abstract test cases.

hand, data 'quality overview elements would be decomposed into three components: purpos
hich would’also be small enough to be abstract test cases.

le of ATS.

to specify
hformance

the child

ave to be

ata quality
hents” and

continues until all test\purposes are decomposed into sufficiently small pieces, i.e. abstract {est cases.

Lelements,

e, lineage

ng-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

2.2 Abst

2.21Te

modules/cases, see A.4.8.)
ract test suite

st module for quality principles

2.2.1.1 Quality principles

a)

16

Test purpose: check the conformance to the definition of quality principles
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