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Foreword

ISO (the Internatiopal Organization for Standardization) and IEC (the Inter-
national Electrotechhical Commission) form the specialized system for worldwide
standardization. Natjonal bodies that are members of ISO or IEC participate in the
development of Intgrnational Standards through technical committees established
by the respective organization to deal with particular fields of technical activity.
ISC and IEC technifal committees collaborate in fields of mutual inieresi. Other
international organizations, governmental and non-governmental, in liaison with
ISO and IEC, also tdke part in the work.

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

International Standprd ISO/IEC 9646-2 was prepared by Joint “Téchnical
Committee ISO/IEQ JTC 1, Information technology, Subcommitteé’ 21, Open
Systems Interconnection, data management and open distributed processing.

This second edition [cancels and replaces the first edition (ISO/IEC 9646-2:1991)
which has been techpically revised.

ISO/IEC 9646 consipts of the following parts, under_the general title Information
technology — Open|Systems Interconnection - Gonformance testing methodol-
ogy and framework:

— Part 1: Genergl concepts

— Part 2: Abstragt Test Suite spécification

— Part 3: The Trg¢e and Tabalar Combined Notation
— Part 4: Test reglization

— Part 5: Requinements’ on test laboratories and clients for the conformance
assessment pracess

— Part 6: Protocol profile test specification

— Part 7: Implementation conformance statements

Annexes A, B and C of this part of ISO/IEC 9646 are for information only.

v
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This part of ISO/IEC 9646 provides a common approach to the sped
conformance test suites at a level which is independent of the mez
those test suites (hereafter called “Abstract Test Suites”). This lev

ification of OSI
ns of executing
b of abstraction

is suitable for standardization and facilitates the comparisen of resylts produced by

different organizations which run the corresponding Executable T¢

Clauses 6 and 7 recall that there are requirements’on OSI protocol
have to be fulfilled before there can be, an objective basis for|
developing an Abstract Test Suite. The” need is expressed
conformance clauses and for ICS proformas in relevant base spg
International Standards or ITU-T Reécommendations which speci
standards).

Clauses 8 to 14 describe the-process of developing an Abstract Test
the design criteria to bejused and guidance on its structure and
possible Abstract Test-Methods are defined and guidance is given

st Suites.

specifiers which
the process of
for consistent
cifications (e.g.

fy OSI protocol

Suite, including
coverage. The
to help the test

suite specifier to decide which test method(s) to use in the productiqn of a particular

test suite. Requiréments and guidance are given on the specificatio
cases. These iniclude the subdivision of test cases into test steps and
of test verdicts to test outcomes.

h of abstract test

the assignment

The test\suite specifier is also required to provide information to the test realizers

(e.g\limitations governing test case selection).

Finally, in clause 15, guidance and requirements are giver
maintenance.

This part of ISO/IEC 9646 is also to be published by ITU-T as R
X.291.

on test suite

ecommendation
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Information technology — Open Systems Interconnection —
Conformance testing methodology and framework — Part 2:
Abstract Test Suite specification

1 Scope

1.1 This part of ISO/IEC 9646 specifies the requirements and gives guidance for the production .of\systen-independent
conformanke test suites for one or more OSI specifications. In particular, it is applicable to.the/production of all OSI
conformanke testing specifications including all draft versions of such conformance testing spécifications.

1.2 This part of ISO/TEC 9646 is applicable to the production of abstract test cases which-Check the confprmance of an
implementation to the relevant static and/or dynamic conformance requirements by (controlling and obsefving protocol
behaviour|The Abstract Test Methods included in this part of ISO/IEC 9646 are, in fact,capable of being used)to specify any
test case which can be expressed abstractly in terms of control and observation of Protocol Data Units (PDUY) and Abstract
Service Primitives (ASPs). Nevertheless, for some protocols, test cases may belieeded which cannot be expressed in these
terms. The specification of such test cases is outside the scope of this part.of ISO/IEC 9646, although the fest cases may
themselves need to be included in a conformance testing specification.
NOTE - Fdr example, some static conformance requirements related to an Application service may require testing techrfiques which are
specific to that particular Application.

This part df ISO/IEC 9646 is applicable to the production of test’suites for testing implementations of one or/more adjacent
protocols, whether or not these are embedded under other protocols.

1.3 The fgllowing are outside the scope of this part of ISO/IEC 9646:
a) the rdlationship between Abstract Test Suite (ATS) specification and Formal Description Techniques;

b) testirjg by means of test methods which aré Specific to particular applications, protocols or systems, inclufing testing by
means other than PDU exchange.

NOTE - THis part of ISO/IEC 9646 applies fully to some but not all Physical layer protocols. Nevertheless, many of the cpncepts apply to

2 Normative references

The following standards:contain provisions which, through reference in this text, constitute provisions of this part of ISO/IEC
9646. At the time of‘publication, the editions indicated were valid. All standards are subject to revision,| and parties to
agreements based on-this part of ISO/IEC 9646 are encouraged to investigate the possibility of applying the most recent
editions of the standards listed below. Members of IEC and ISO maintain registers of currently valid Internatignal Standards.

ISO 74981 1984, Information processing systems — Open systems — Basic Reference Model.
(See also CCITT Recommendation X.200 (1984))

ISO/TR 8509: 1987, Information processing systems — Open Systems Interconnection — Service conventions.
(See also CCITT Recommendation X.210 (1988))

ISO/IEC 8825: 1990, Information technology — Open Systems Interconnection — Specification of Basic Encoding Rules for
Abstract Syntax Notation One (ASN.1).
(See also CCITT Recommendation X.209 (1988))

ISO/IEC 9646-1: 1994, Information technology — Open Systems Interconnection — Conformance testing methodology and
framework — Part 1: General concepts.
(See also ITU-T Recommendation X.290 -V)

ISO/IEC 9646-3: 1992, Information technology - Open Systems Interconnection - Conformance testing methodology and
framework - Part 3: The Tree and Tabular Combined Notation (TTCN).
(See also ITU-T Recommendation X.292 (1993))

1) To be published.
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ISO/IEC 9646-3 Amd 1: -V, Information technology — Open Systems Interconnection — Conformance testing methodology and
framework — Part 3: The Tree and Tabular Combined Notation - Amendment 1: TTCN extensions

ISO/IEC 9646- 6:1994, Information technology — Open Systems Interconnection — Conformance testing methodology and
framework — Part 6: Protocol profile test specification.
(See also ITU-T Recommendation X.295 -)

ISO/IEC 9646- 7: -V, Information technology — Open Systems Interconnection — Conformance testing methodology and
framework — Part 7: Implementation Conformance Statements..
(See also ITU-T Recommendation X.296 -V)

3 Definitions
For the purposes of] this part of ISO/IEC 9646, all the definitions given in ISO/IEC 9646-1 apply.

4 AbbreviatioTs

For the purposes of this part of ISO/IEC 9646, the abbreviations given in ISO/IEC 9646-1 apply. The following abbrgviations
also apply to this part of ISO/IEC 9646.

ACSE: associgtion control service element
ASE: applicqtion-service-element
ASN.1: abstradt syntax notation one

ASP abstragt service primitive

ATM abstragt test method

ATS: abstragt test suite

FDT formal description techniques

ICS: implempentation conformance statement

IUT: implenentation under test
IXIT: imple

LT: lower fester

ntation extra information for testing

LTCF: lower fester control function
MPyT: multi-party testing

OSI: open systems interconnection
PCO: point ¢f control and obseryation
PCTR: protocol conformance,test report
PDU: protodol data unit

RTS: remot¢ transfer.service
SAP: servicg-access-point

SPyT: single ting

SUT: system under test

TCP: test coordination procedures
TM-PDU: test management PDU
TMP: test management protocol

TSS&TP: test suite structure and test purposes
TTCN: tree and tabular combined notation

UT: upper tester

1) To be published.
2
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5 Compliance
5.1 A base specification which complies with this part of ISO/IEC 9646 shall satisfy all the requirements stated in clauses6and 7.
NOTE - Such compliance is a precondition for the base specification to be an effective basis for conformance testing of implementations.
5.2 An Abstract Test Suite (ATS) specification which complies with this part of ISO/IEC 9646

a) shall be a conformance test suite;

b) shall be specified in a test notation standardized by ISO/IEC or ITU-T;

¢) shall satisfy all the requirements stated in clauses 9 to 15 inclusive;

d) shall be within an ISO/IEC or ITU-T published specification or, in the absence of such a specification, shall be within a
publicly available specification which is in the process of being standardized within ISO/IEC or ITU-T, which has the highest
standardizhtion status available, and which has the status of at least a Committee Draft or equivalent.

NOTE - ATS{ outside the standardization process need to be submitted for international standardization before they eapfully comply with this
part of ISO/THC 9646, in order to ensure that they are subject to public scrutiny, correction and acceptance, internationally.

5.3 It is recommended that the test notation used be the Tree and Tabular Combined Notation (TTCN).Mf TTCN|is used, the ATS
shall comply with ISO/IEC 9646-3.

NOTE - X.29p (1988) is considered to be obsolete for this purpose.

6 Conformance requirements in OSI base specifications

6.1 Introduction

The meaning of conformance in OSI is discussed in ISO/TEC 9646-1. It is necessary that there be an unambiguqus and objective
understandinlg of the conformance requirements of an OSI base specifieation, as a prerequisite to the productign of an ATS for
that specificption. Clauses 6 and 7 state the requirements on the relevant’specifiers to ensure that there is such 4n understanding
of the confofmance requirements.

Additional duidance is given in annex B.

6.2 Generpl requirements

6.2.1 A cleat distinction shall be made between static aiid dynamic conformance requirements. To avoid ambiguity, they should
be stated sea;Iarately from one another.

6.2.2 It shal] be clear what conformance to the specification means, in the sense of what is required to be done ((i.e. mandatory),
what is pernpitted but not mandatory (i.e. optional), and what is required not be done (i.e. prohibited), in order {o conform to it.

6.2.3 It shal] always be decidable whether'an instance of communication conforms dynamically or not.
For exampld, it should be possible:ta ook at a record of Protocol Data Unit (PDU) activity and decide whethet or not it is valid
with respecq to the relevant specification.
6.3 Confo

6.3.1 Each pase specification, which specifies an OSI protocol, abstract syntax, encoding rules, or information object, shall
include a conformance clause, which shall be expressed clearly and unambiguously.

6.3.2 Confo,

a) references to clauses which sta

mance clauses

nce clauses shall distinguish between the following categories of information:

y
b) static conformance requirements concerning the implementation of the base specification itself;

¢) static conformance requirements concerning multi-specification dependencies (see 6.4).

6.3.3 The requirement to produce an Implementation Conformance Statement (ICS), in compliance with the ICS proforma, shall
be stated separately from the requirements on the implementation of the specification itself.

6.3.4 The conformance clause of a protocol specification should also include

a) the requirement to be able to accept all correct sequences of PDUs received from peers, and respond with correct PDU
sequences;

b) the requirement to be able to respond correctly to all incorrect sequences of PDUs received;

¢) in connection oriented protocols, the option to support either the initiation of a connection or the acceptance of a connection,
or both;
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d) in connectionless protocols, the option to support the transmission of a PDU, the receipt of a PDU, or both.

6.3.5 A checklist for what should be included or referenced in each conformance clause is given in annex B, B.S5.

6.4 Multi-specification dependencies

© ISO/IEC

Multi-specification dependencies may be specified by each base specification requiring the provision of non-mandatory features
in one or more underlying base specifications. If multi-specification dependencies are to be included in an ICS proforma, the
ICS proforma shall merely reflect the multi-specification dependencies specified in the conformance clause of the
corresponding base specification.

Multi-specification dependencies should usually be specified in terms of what elements of a given underlying service are
required in order to support the given protocol or information object. In addition, each underlying protocol specification should

specify which unit

functionality impli¢d by the element of service, and does not in any way imply the existence of a service interface:

NOTE - This is not ¢
protocol to its servicq

In cases where it i
units of the underly

Multi-specification
of that protocol. TH

Multi-specification

5 of the protocol are required if a given element of service can be said to be supported. This refe

onformance to service, but rather is an expression of the conditional requirements that result from the'\compl
definition.

not possible to express dependencies through the underlying service, they can be.specified in ter
ing protocol or other specification required to support the higher protocol (the referencing specifig

dependencies should only be specified in a protocol specification if they are needed to preserve the
ey should be avoided where they are really defining a profile.

dependencies may also be specified in a similar way in information/objéct specifications.

7 Requiremen

7.1 The specific rgquirements to be met by suppliers in respect of each ICS they are to provide, shall be stated in the
base specification. [Che specification of these requirements shall include anICS proforma. The ICS proforma shall be in

of a questionnaire

7.2 The ICS pro
procedure, parame
specification.

7.3 There shall be
expression of the s
base specification.

7.4 ISO/IEC 9646

8 Abstract Tes

8.1 In order to pr
assume a normal f
the process in just

h well-defined mapping (by references) from the ICS proforma to the static conformance requiren

s on ICS proformas

0 be completed by the supplier or implementor of an‘implementation of the relevant base specific

ers, options, PDUs, timers, multi-specification”dependencies and other capabilities identified in

fatic conformance requirements in the ICS proforma shall be consistent with the conformance clau
7 provides requirements and-guidance on the production of ICS proformas.

t Suite production process leading to conformance testing specifications

ent the requiréments and general guidance for specification of Abstract Test Suites (ATSs), it is
rm of the process of ATS production leading to a conformance testing specification. This clause ¢
such a normal form. Test suite specifiers are not required to follow this normal form exactly, howe

are recommended
8.2 For the purpo

ses.afthis part of ISO/IEC 9646, the ATS production process is assumed to be as follows:

F

use-a similar process involving the same steps, possibly in a different order.

rs to the

ance of a

ns of the
ation).

integrity

relevant
the form
on.

orma shall cover all major mandatory capabilitics, all optional and conditional functions, ele?l‘rients of

the base

:Lnts. The

e of the

iseful to
escribes
ver they

a) study the relevant specifications and ICS proformas to determine what the conformance requirements (including options)
are which need to be tested (see clause 9);

b) decide which test groups will be needed to achieve the appropriate coverage of the conformance requirements (see 10.2);

c) optionally develop test group objectives: the common testing objectives of the elements of each test group (see 10.3);

d) develop test purposes which reflect the test group objectives (if any) of the test groups in which they are contained, and
which provide adequate coverage of the conformance requirements to be tested (see 10.3 and 10.4);

e) choose the abstract testing context and the Abstract Test Method(s) for which the complete abstract test cases need to be
specified, and decide what restrictions need to be placed on the capabilities of the Lower Tester(s) and, if appropriate to the
chosen Abstract Test Methods(s), the Upper Tester(s) and Test Coordination Procedures (see clause 11);

f) apply a standardized test notation to specify the set of abstract test cases, including the test step structure to be used (see

clause 12);
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g) specify the interrelationships
1) among the test cases,
2) between the test cases and the ICS(s), and
3) as far as possible, between the test cases and the Implementation eXtra Information for Testing (IXIT) statement(s),

in order to determine the restrictions on the selection and parameterization of test cases for execution, and the restrictions, if
any, on the orders in which they can be executed (see clause 14);

h) consider the procedures for maintaining the ATS (see clause 15).

8.3 It is also assumed that during the ATS production process an overall structure for the conformance testing specification(s)
will be developed, with appropriate parts for

a) the Tes} Suite Structure and Test Purposes (TSS&TP) (see clause 10);

b) one or more ATSs for one or more Abstract Test Methods (see clause 11);
¢) the spegification of a Test Management Protocol (TMP), if applicable (see clause 13).

8.4 Clauses|9 to 15 provide requirements and guidance which relate to each step in the above process.

8.5 Testing ffor conformance to a profile is based on the use of appropriate test cases from base Specification A

'TSs for the base

specificatiori(s) referenced in the profile. These base specification ATSs may be either singlé-protocol or mult
In some casds, it may be appropriate to standardize a base specification ATS for that subset-of the base specific

-protocol ATSs.
tion used by one

or more spedific profile(s), in which case subsequent amendments to the ATS should be.made to extend the cov¢rage to meet the
needs of other profiles or the complete base specifications as and when necessary:

Additional pfrofile specific test cases may be needed to address conformance requirements that are relevant to the profile but are
outside the scope of the TSS&TP for any base specifications. These additional profile specific test cases are stgndardized in the
Profile Specific Test Specification. The requirements and guidance on.the production of Profile Test Specifications for protocol
profiles are given in ISO/IEC 9646-6.

9 Conformance requirements and ICS proforma

ments are for the
specification(s).

9.1 Before an ATS can be specified, the test suite specifier-shall first determine what the conformance require;
relevant bas¢ specification(s) and what is stated in the }CS proforma(s) concerning the implementation of those

9.2 Clauses|6 and 7 specify the requirements to be et by specifiers of the base specifications as a prerequisite
of an ATS for a particular base specification or combination of base specifications.

lo the production

9.3 If the sthtic conformance requirements.are not properly specified, the test suite specifier should contribute
of an amendment to or revision of the rélevant specification to clarify the conformance requirements.

o the production

10 Test Suite Structure and Test Purposes (TSS&TP)

10.1 Basid

10.1.1 The fest suite striicture and set of test purposes applicable to all ATSs to be specified for the same basg
combinatior} of basespécifications shall be specified in the relevant conformance testing specification, prefera
part.

10.1.2 Each{ATS shall comprise a number of test cases, each of which is designed to achieve one of the specified test purposes.
The test cases may be grouped into test groups, if necessary nested. The structure shall be hierarchical; thus, an item at a lower

level shall be completely contained within a higher level item. Similar test groups may occur in more than one higher level test
group.

10.1.3 The test suite specifier shall ensure that a subset of the test purposes of each ATS is concerned with capability testing, and
another subset is concerned with behaviour testing. This need not lead to distinct test cases for behaviour and capability testing
because it may be possible to use a combined behaviour and capability test purposes. The test suite specifier shall provide an
explanation of how the test purposes are derived from or relate to the base specification. The test suite specifier shall also provide
a summary of the coverage achieved by the ATS.

requirements

specification or
bly in a separate

10.2 Specification of the test suite structure

10.2.1 In order to ensure that the resulting ATS provides adequate coverage of the relevant conformance requirements, the test
suite specifier is advised to design the test suite structure in terms of nested test groups in a top down manner. There are many


https://iecnorm.com/api/?name=09932c298c9c01a3cf05eeaa4b28382b

ISO/IEC 9646-2: 1994 (E)

© ISO/IEC

ways of structuring the same test suite into test groups; no one way is necessarily right and the best approach for one test suite
may not be appropriate for another test suite. Nevertheless, the test suite specifier shall ensure that the test suite includes test

cases for whichever of the following categories are relevant:
a) capability tests (for static conformance requirements);
b) behaviour tests of valid behaviour;

¢) behaviour tests that investigate the reaction of the Implementation Under Test (IUT) to invalid test events; these may be
subdivided into those concerned with syntactically invalid test events, semantically invalid test events, and inopportune test

events, as relevant to the protocol concerned;

d) tests focusing on the different roles of the IUT;

e) tests focusing jon PDUs sent to the IUT;

f) tests focusing jon PDUs received from the IUT;

g) tests focusing fon interactions between PDUs sent and PDUs received;
h) tests related td each mandatory capability;

i) tests related tq each optional capability;

j) tests related tq each protocol phase;

k) variations in the test event occurring in a particular state;

1) timing and tiIrT

m)PDU encoding variations;

er variations;

n) variations in values of individual parameters;
0) variations in cpmbinations of parameter values;

p) combinations pf related requirements from more than one base specification;

q) tests specific for multi-party behaviour.

This list is not exhpustive; additional categories might be needed.to ensure adequate coverage of the relevant confprmance
requirements for a ific test suite. Furthermore, these categories overlap one another and it is the task of the test suite §pecifier

to arrange them intp an appropriate hierarchical structure.

10.2.2 The followitlg structure is an example of a single<layer protocol test group for a particular role in the Single Party Testing

context, provided for guidance:

A. Capability tes

A.1 Mandatory capabilities
A.2 Optional cppabilities

w

B. Behaviour tes{s: response to valid’behaviour by peer implementation
B.1 Connectiop establishment'phase (if relevant)
B.1.1 Focus jon what'is-sent to the IUT
B.1.1.1 Tegst event variation in each state

B.1.1.2 Ti ing/timpr variation

B.1.1.3 Encoding variation
B.1.1.4 Individual parameter value variation
B.1.1.5 Combination of parameter values

B.1.2 Focus on what the IUT is requested to send
— substructured as B.1.1

B.1.3 Focus on interactions
— substructured as B.1.1

B.2 Data transfer phase
— substructured as B.1
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B.3 Connection release phase (if relevant)
— substructured as B.1
C. Behaviour tests: response to syntactically or semantically invalid behaviour by peer implementation
C.1 Connection establishment phase (if relevant)
C.1.1 Focus on what is sent to the IUT
C.1.1.1 Test event variation in each state
C.1.1.2 Encoding variation of the invalid event

C.1.1.3 Individual invalid parameter value variation

C.1.2.1 Individual invalid parameter values
C.1.2.2 Invalid combinations of parameter values
C.2 Dafa transfer phase
— subistructured as C.1
C.3 Connection release phase (if relevant)
— subjstructured as C.1
D. Behavjour tests: response to inopportune events by peer implementation
D.1 Copnection establishment phase (if relevant)
D.1.1 Focus on what is sent to the IUT
D.].1.1 Test event variation in each state
.1.2 Timing/timer variation
| .1.3 Special encoding variations

1.5 Variation in major combination of-parameter values

D.
D.
D.].1.4 Major individual parameter value variations
D.
D.1.}

.2 Focus on what the IUT is requested-fo send

— substructured as D.1.1
D.2 Data transfer phase
— subjstructured as D.1
D.3 Connection release phase (if relevant)
— substructured as,D:1
10.2.3 This|test group structure does not cover basic interconnection tests. These may be provided as a list of sglected capability
and/or behaviour-{ests, but shall not involve any additional test purposes.

10.3 Spedification of the test purposes

10.3.1 The test suite specifier shall create a set of test purposes, with each test purpose focused on a single conformance
requirement or set of related conformance requirements (e.g. in the case of multi-protocol testing) of the relevant specification(s).

Itis suggested that test groups of related test purposes are identified first (as described in 10.2) and that text defining the test group
objective be produced for each test group. Within each test group, several more specific test objectives should be defined, to
become either nested test group objectives or individual test purposes. By successive refinement of the test group objectives in
this way, a structured set of test purposes may be produced.

The test purposes may be produced directly from studying those clauses in the relevant specification(s) which are appropriate to
the test group concerned. For some test groups, the test purposes may be derivable directly from the protocol state table; for
others, they may be derivable from the PDU encoding definitions or the descriptions of particular parameters, or from text which
specifies the relevant conformance requirements.
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This orderly construction technique helps to ensure the adequate coverage of the conformance requirements to be tested. It also
avoids unnecessary duplication of text in the test purposes, because the fuil description of each test purpose does not have to be
written explicitly, but can be assembled by tracing a path down through the nested structure of test group objectives.

NOTE - If the test suite specifier employs a formal description of the base specification(s) concerned, test purposes may be derived from that
by means of some automated method. If an automated method is used, the same requirements apply. However, methods based on Formal
Description Techniques (FDTs) are outside the scope of this part of ISO/IEC 9646. Nevertheless, if an FDT is to be used for this purpose, it
is preferred that it be a standardized one.

10.3.2 In order to increase the efficiency of testing individual parameters on a single PDU, test purposes covering a combination
of parameters may be specified for a single abstract test case. However, the testing of invalid parameter values shall not be

combined with the testing of other valid or invalid values in a single test purpose.

10.3.3 As part of the process of designing the TSS&TP, it is suggested that test purposes be identified initially
conformance requirement (e.g. specific parameter) that is to be tested. As a second stage, test purposes for conibina
related conformancg¢ requirements may be specified. If this is done

a) a new test purpose covering a combination of related conformance requirements shall be written referencing thy
purposes which cpver the individual conformance requirements;

r each
ions of

ose test

b) an indication shall be given that one abstract test case is to be produced for that new test purposejyrather than a distinct test
case for each of the referenced test purposes that have been superseded;

¢) each superseded test purpose shall remain in the set of test purposes, but shall identify.the new test purpose(s) which
supersede it.
10.3.4 The result ¢f identifying and then combining particular conformance requirements to form test purpose{s) is a

specification of a t
ATS produced for t

nose test purposes.

10.3.5 Whatever m¢thod is used to derive the test purposes, the test suite specifier should ensure, as far as possible, t

provide an adequate
purpose related to e

10.3.6 Test purpose
requirements that m

coverage of the conformance requirements of the relevant specification(s). There shall be at least
hch distinct conformance requirement or set of related conformance requirements.

ay be untestable using the test methods defined in this part of ISO/IEC 9646.

NOTE - Test purposef for untestable requirements serve to inform'the specifiers of the base specifications which conformance requ

are untestable, by ind

10.4 Coverage
Ideally, the TSS&T

cating gaps in the ATSs.

P should provide coverage'of all of the conformance requirements of the relevant base specific

However, if the related ATS(s) are to be developed only to meet the needs of testing particular profile(s), then the TSS&]

initially be develop:
particular profile(s)
permit.

It is possible to give
In order to express
in the test group id¢
B.2.2.1,B.2.3.1, B.

Such a TSS& TP should be expanded to provide full coverage of the base specification(s) when rg

guidance o the meaning of “adequate” coverage with reference to the test suite structure example

[yl

ntifier) and similarly “y” for the second digit, so that B.x.y.1 stands for B.1.1.1, B.1.2.1, B.1.3.1,

st suite structure and a list of names of the test cases that shall apply to both the test purposes and to any

hat they
one test

s should be specified not only for clearly testable conformance requirements, but also for confqrmance

irements

aition(s).
TP may

bd just to provide caverage for those conformance requirements of the base specification(s) relevant to the

sources

in 10.2.

this, a shorthand notation will be used: the letter “x” will represent all appropriate values for the first digit

B.2.1.1,

B.1.1/B.3.2.1 and B.3.3.1.

With this notation, a minimum “adequate” coverage for the example given in 10.2 is considered to be as follows:

a) for capability test groups (A.1, A.2)

1) at least one test purpose per relevant capability,

2) at least one test purpose per relevant PDU type and each major variation of each such type, using “normal” or default

values for each

parameter;

b) for test groups concerned with test event variation in each state (B.x.y.1, C.x.1.1, D.x.y.1), at least one test purpose per

relevant state/eve

nt combination;

¢) for test groups concerned with timers and timing (B.x.y.2, D.x.y.2), at least one test purpose concerned with the expiry of
each defined timer;

d) for test groups concerned with encoding variations (B.x.y.3, C.x.1.2, D.x.y.3), at least one test purpose for each relevant

kind of encoding

variation per relevant PDU type;
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e) for test groups concerned with valid individual parameter values (B.x.y.4, D.x.y.4)

1) for each relevant integer parameter, test purposes concerned with the boundary values and one randomly selected mid-
range value,

2) for each relevant bitwise parameter, test purposes for as many values as practical, but not less than all the “normal” or
common values,

3) for other relevant parameters, at least one test purpose concerned with a value different from what is considered “normal”
or default in other test groups;

NOTE - Tests for valid parameter values should focus on the relevant claims made in the ICS.
f) for test groups concerned with syntactically or semantically invalid individual parameter values (C.x.1.3, Cx.2.1)
I ith T j boundary values

1) for ¢a cleva CgET ParaIleter; o W ra att
defined in the base specification, plus one other randomly selected invalid value,
2) for gach relevant bitwise parameter, test purposes for as many invalid values as practical,
3) for 31l other relevant types of parameter, at least one test purpose per parameter;

NOTE - Tsts for invalid parameter values should focus on values outside the range defined in the reléyant base specification, rather than
valid valug¢s outside the range claimed in the ICS.

g) for test groups concerned with combinations of parameter values (B.x.y.5, C.x.1.4, Cx.2.2,D.x.y.5)
1) at lgast one test purpose for each important combination of specific values (¢:g. boundary values),

2) at Idast one test purpose per set of interrelated parameters to test an arbitrary combination of relevant vplues.

The test suite specifier shall not assume that the test realizer or test laboratory. will perform any checking of st events against
the values gpecified in the ICS other than that checking which is specified in the abstract test cases. Therefore| the test purposes
and abstract test cases shall make explicit use of values given in the ICS.whenever checking of valid parameter vialues is specified.
The test suite shall include test cases to check for the support of parameter values that are allowed by the bage specification(s)
and are within the ranges stated in the ICS. Such test cases shall hiake use of test suite parameters that contaiy the relevant ICS
values. Thel test suite shall also include test cases to check foryalid reactions to parameter values that are invalid with respect to
the base sp¢cification(s). Parameter values that are valid with respect to the base specification(s) but outside the ranges stated in
the ICS shall not be tested.
NOTE - The] progression of the work on formal methods\in conformance testing may provide analytical approaches to asgess the appropriate
coverage of pn ATS, especially for the state/event yariations, as in b) above. This part of ISO/IEC 9646, however, does pot recommend any
particular anEzytical approach.

10.5 TSS&TP compliance clause

The TSS&TP part shall include a compliance clause concerning the development of test suites for that TSS&TP} That clause shall
require, as § minimum, that an ATS complying with the TSS& TP part

a) consists of a set of test &ases corresponding to the set or to a subset of the test purposes specified in the TSS&TP part;
b) uses altest suite stracture which is an appropriate subset of the whole of the test suite structure specified in fhe TSS&TP part;
NOTE - The only subsétting of the test suite structure that should take place is as follows:

- in the abgence(of acomplete ATS for a base specification, the subsetting of the TSS&TP to give complete coverage of that base specification
for one or{more profiles;

- the omission of test purposes that are un . T > d variants, this will

be necessary due to the limitations imposed by the use of the base specification(s) above the one that is the focus of the test purposes.

¢) uses the same naming conventions for the test groups and test cases;

d) maintains the relationship, if any, specified in the TSS&TP between the test purposes and the entries in the ICS proforma(s)
and partial IXIT proforma(s) to be used for test case deselection;

e) complies with this part of ISO/IEC 9646.

11 Abstract testing methodology

11.1 Introduction

11.1.1 In the abstract testing methodology, there are two contexts in which test cases may be specified: the Single-Party Testing
(SPyT) context, and the Multi-Party Testing (MPyT) context.
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purpose, to communicate with only ot

system.
11.1.3 The MPyT context is needed when an IUT is required, by the test purpose, to communicate with multiple other real open

e e P Rt ) PN Y Lo caan

systems concurrently. In the MPyT context, the IUT may communicate with aii of the real open systems by means of the same
service provider, or it may communicate with individual real open systems by means of different service providers.

11.1.4 The abstract testing methodology makes use of four abstract testing functions, named the Lower Tester (LT), the Lower
Tester Control Function (LTCF), the Upper Tester (UT), and the Test Coordination Procedures (TCP).

11.1.5 In the SPyT context the functions required are as follows:

n T T whirh hah no
i LT which behaves as the peerr

b) a UT behaving|as a user of the IUT;
c) TCP between the LT and the UT.
11.1.6 In the MPyT [context the functions required are as follows:

\z
8
=3

a) a set of LTs which execute in parallel, each LT behaving as a peer real open system to the IUT;

b) an LTCF, that toordinates the activity of the LTs, and UTs if any, and assigns a ve

c) optionally, a sqt of UTs which execute in parallel, each UT behaving as a user of the IUT;

d) TCP between dach associated LT and UT, among the LTs, between LTs and the LTCF, athong the UTs, and between the
UTs and the LTCF.

11.1.7 An Abstract[Test Method (ATM) describes an abstract testing architecture consisting of a configuration of fibstract
testing functions (LTs, UTs, LTCF and TCP) as applicable to either the SPyT or MRYT context, and the relationships ¢f these
functions to the test|system and the System Under Test (SUT). Each ATM detefmiines the Points of Control and Obsgrvation
(PCOs) and test evets (i.e. Abstract Service Primitives (ASPs) and PDUs) which shall be used in an abstract test case for that
ATM.

11.1.8 In the SPyT dontext, there are just four main ATMs defined, varying in the extent of control and observation of the IUT
that they provide. These are called the Local, Distributed, Coordinatéd and Remote test methods, which are defined |n 11.3.
There are several variants of these ATMs that may be used in an ATS (see 11.4)

1]

11.1.9 In the MPyT fontext, any configuration of LTCF, one ormore LTs, zero or more UTs and TCP may be used as an MPyT
ATM. Such ATMs tnay include any combination of SPyT.ATMs for LT/UT pairs, but may also include the use of LTs ithout
any corresponding YTs.
11.1.10 Each ATS ghall be specified in accordance with one or more ATMs. Each ATS shall identify which ATM is gsed for
each test case or tesf group.

11.2 General spdcification of the Single Party Testing context
11.2.1 Introductio

The SPyT context applies to end.System SUTs

11.2.2 Requirements on th¢ Lower Tester

11.2.2.1 An LT is the représentation of the means of providing, during test execution, indirect control and observatiop of the
lower service boundary of the IUT via the underlying service-provider.

This is performed by Specifying events at the LT PCO.
11.2.2.2 In this part of ISO/IEC 9646, a notation is used to refer to protocols both within the SUT and within the LT.

The IUT itself is defined in terms of services provided at its upper and lower boundaries. The IUT may be an implementation
of a single protocol within a single OSI layer. Altematively, it may include the implementation of multiple adjacent protocols
in one or more OSI layers. The protocols in the IUT are designated P, to P,

The highest protocol under test is numbered P, and the lowest protocol is numbered Py. For single-protocol IUTS, nis equal to 1.

The SUT may implement protocols lower than P, but these are not of interest in the abstract testing methodology. Nevertheless,
the SUT shall include the Physical layer.
The underlying service-provider, beneath protocol Py, is designated the X-service.

10
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The X-service may use the physical medium only, or one or more OSI layers. There is no requirement that the underlying service
is provided at a LAYER boundary beneath the layer of P;. In some instances, notably Application layer testing, the underlying

service provider may be in the same layer as P;.

The same notation applies to the LT, therefore the test events specified at the LT PCO are specified in terms of X-ASPs and/or
(P, to P,)-PDUs.

NOTE - this notation is purposely made independent of the numbered layers of the OSI Basic Reference Model (ISO 7498), to enable the
description of any IUT including those whose boundaries do not match the OSI layer boundaries, e.g. Commitment, Concurrency and Recovery
protocol. But when an IUT is an implementation of a protocol spanning a whole OSI layer, then X-ASP is equivalent to (N-1) - ASP and Y-
ASP is equivalent to (N) - ASP, consistent with the use of the N and N-1 notation in ISO 7498 (see annex C).

11.2.2.3 If the communication between the LT and the IUT needs to be split over parallel connections (e.g. to test a splitting and

recombinin
required th|

11.2.3 ReIuirements on the Upper Tester

The gener.

The main

In some teqt methods, a PCO is to be employed for the UT, in addition to the PCO for the /LT -In these test meth

of the test

g function) then the LT may use multiple PCOs in the SPyT context. In other cases in which multiple connections are

e MPyT context should be used.

| requirements on the UT vary with the ATM.
ifference between the ATMs is in the nature of the UT and its coordination with the/LT.

events at the PCO for the UT shall be specified in accordance with the appropriate OSI service d

specificati

or IUT support ASP parameters, PDUs or capabilities that are not part of a relevant’base specification.
If the PCOlis at a humanly accessible interface, the SUT’s user interface shall serve as the PCO.

11.24 Te

For effecti
between th

necessary to run the test suite chosen for the IUT.

These rule

informatiop exchanged during the testing process. The.details of this synchronization and how the required e

are closely

The requir
which are ¢

11.3 Abstract Test Methods for Single Party Testing methods

11.3.1 Int

For IUTs within end-system SUTs, there are four categories of ATMs: Local, Distributed, Coordinated and R

11.3.2 Th
In this test
a) the te|
b) the te

n. The service at the PCO for the UT is called the Y -service.The activity-at the UT PCO shall not re

t Coordination Procedures

e and reliable execution of conformance tests, some set of‘rules is required for the coordination
e LT and the UT. The general objective of these rulesiis.to enable the LT to control the operation ¢

ods, the definition
efinition and base
quire that the SUT

pf the test process
f the UT, in ways

lead to the development of TCP to achieve the Synchronization between the LT and the UT and Tfe management of

related to the characteristics of the SUT ds’well as to the test methods.

ements on the TCP shall be specified-for each ATS. The TCP shall include provision for passing
ontrolled (and if applicable, observed) at the UT, and which need to be logged.

roduction

e Local test method
method
5t events\at-the LT PCO are specified only in terms of X-ASPs and/or (P to P,)-PDUs;

5t events at the UT PCO are specified in terms of Y-ASPs;

ects are achieved

to the LT, events

Fmote.

c) the uppe

Q a hao d = a ha I'T" ch hao d d d h Q o o h he “Ya .
P 00 v w d C

the test suites shall not place any requirements on the realization of the interface in the SUT, addition
standardized hardware interface specification;

testing purposes;
al to those in the

d) the specification of the hardware upper interface of the IUT shall define the mapping between the relevant ASPs and/or
PDUs and their realization at the interface;

e) the UT is located within the test system;

f) the requirements for the TCP shall be specified in the ATS but are realized locally within the test system.
This test method is illustrated in figure 1.
11.3.3 The Distributed test method
In this test method

a) the test events at the LT PCO are specified only in terms of X-ASPs and/or (P to P)-PDUs;

11


https://iecnorm.com/api/?name=09932c298c9c01a3cf05eeaa4b28382b

ISO/IEC 9646-2: 1994 (E) © ISO/IEC

Test System Test System J J SUT

Figure 1| The Local test methods Figure 2« The Distributed test methods

Test Systen SUT Test System l SUT

Figure 3 - The Coordinated test methods Figure 4 - The Remote test methods

12
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b) the test events at the UT PCO are specified in terms of Y-ASPs;

¢) the upper service boundary of the TUT shall be either a human user interface or a standardized programming language
interface which can be used for testing purposes; the test suites shall not place any requirements on the realization of the
interface in the SUT, additional to those in the standardized programming language interface specification, if applicable;

d) there shall be a mapping between the relevant ASPs and their realization at the upper interface of the IUT;
e) the UT is located within the SUT;
f) the requirements for the TCP shall be specified in the ATSs, although the procedures themselves shall not be;

g) if the upper interface of the IUT is a human user interface, then the human operator of the SUT fulfils the requirements of
the TCP;

h) if the upper inierface 1s a standard AT ; ape interface; tie ; isteatizedinsoftware and the UT and
LT together fulfil the requirements of the TCP

This test me
ATSs for th¢ Distributed test method shall not themselves specify a UT interface.

In order to 4void placing requirements on the internal design of SUTS, the ATSs shall not require that a progrdmming language
interface is $tandardized for the sole purpose of testing.

od is illustrated in figure 2.

NOTE - In the Application layer, until application programming interfaces are standardized tor provide a common means of access to OSI
Application services, the use of the Distributed test method is in practice limited to using humarntuser interfaces to OSI applications (e.g. File
Transfer Accgss and Management initiators).

11.3.4 The|Coordinated test method
In this test thethod
a) the tesf events at the LT PCO are specified in terms of X-ASPs, and/or (P; to P,,)-PDUs plus Test Management PDUs (TM-
PDUs);

b) Y-ASPs are not used in the specification of the ATS; no assumption is made about the existence of jan upper service
boundary|of the IUT;

¢) the UT is located within the SUT;
d) the reduirements for the TCP shall be specified-if’the ATS by means of a standardized TMP, referenced by the ATS;

e) the UT shall be required by the test suite specifier to implement the TMP and achieve the appropriate effects on the IUT;
f) test clses shall be added to the ATSfor the purpose of testing that the UT conforms to the requiremjents of the TMP

specification; such test cases do not coritribute to the conformance assessment of the IUT.

A standardigzed TMP is applicable to a.particular ATS specification for the Coordinated test method and may not be applicable
to other ATSs for the Coordinated-test method.

Concerning the TMP
a) the TNIP shall be required to implemented within the SUT directly above the abstract service boundary at the top of the IUT;
b) the IU[T shall nét be required to interpret TM-PDUs, only pass them to and from the UT;
¢) a TMR is defined only for testing a particular protocol and so does not need to be independent of the underlying protocol;

d) verdicts-onrtest cases shall not be based on the ability of the SUT to exhibit any ASP or parameter of an ASP at the upper
service boundary of the IUT, since this would contradict the definition of e CooTdiTated test metiod—the upper service
boundary of the IUT is not a PCO in this test method. However, it is reccommended that the TMP be defined separately from
the ATS(s) in order to facilitate the task of the implementor of a UT. The specification of the TMP (as with the specification
of any OSI protocol) may refer to the ASPs of its underlying service (i.e. the ASPs at the upper service boundary of the IUT).

This test method is illustrated in figure 3.
11.3.5 The Remote test method

In this test method, provision is made for the case where it is not possible to observe and control the upper service boundary of
the IUT. Also in this test method

a) the test events at the LT PCO are specified only in terms of X-ASPs, and/or (P, to P,))-PDUs;

b) Y-ASPs are not used in the specification of the ATS; no assumption is made about the existence of an upper service
boundary of the IUT;

13
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quirements for TCP ma

aNrmao
\«[ SULIIT 1

their feasibility or realization;

prpccprl inthe A

]

r informally ex

d) abstractly the SUT needs to carry out some UT functions to achieve whatever effects of the TCP and whatever control and/

or observation of the iUT are impiied or informaiiy expnessea in the ATS for the given base bpcum,auuuu) these functions
are not specified nor are any assumptions made regarding their feasibility or realization,;

¢) the LT should attempt to achieve the implied or informally expressed TCP in accordance with the relevant information in
the IXIT(s).

In addition, in order to overcome the lack of specification of behaviour above the IUT, where necessary, the required behaviour
of the SUT shall be spemfled in terms of the X-ASPs or (P, toP )-PDUs Wthh need to be observed by the LT. This form of

ovoke the required

implicit specificatio
behaviour”.

However, it is pospible that some of the test cases in the ATS cannot be executed (e.g. transmission of’consecutive
unacknowledged D4ta PDUs, erc.).

With such implicit pecification of control of the IUT, in this test method, it is possible to specify contral-but not obsg
above the IUT. This|is a major difference between this and the other test methods.

rvation

This test method is fllustrated in figure 4.

11.4 Test method variants
11.4.1 Embedded and Non-Embedded variants of test methods in the Single Party Testing context

In the SPyT context] if control and observation are applied to a means of access to thé.upper service boundary of the I
test methods are saidl to be non-embedded. If, however, control and observation are applied through the implementatior
or more base specifications above those to be tested, the test methods are called embedded.

UT, the
) of one

Each of the test methods has a non-embedded variant which can be applied to either single or multi-protocol IUTs. If a non-
embedded variant i applied to a multi-protocol IUT then the TUT ig:tested as a whole, with test purposes that combine

conformance requirgments from each of the protocols.
Each of the test methods also has an embedded variant to test protoeols within a multi-protocol IUT one at a time.

tocol(s)

When testing an U
P, toP. (e <n).Int
variant has test purp

NOTE - This descript
relationship.

The embedded vari
service boundaries
protocols between t
shall be regarded as

[, consisting of protocols Py to P, the embedded variant has test purposes which only focus on pro
his variant protocol(s) P, to P, are being tested embedded under protocol(s) P, to P,, The non-em
oses which focus on all protocol(s) P; to P,,.

on of the embedded variants assumnes that the protocols of the IUT are ordered in a continuous adjacent user/

ints are defined to test.a part of a multi-protocol IUT. This does not mean that there cannot be ac
within the multi-protocol IUT: it means that no such boundaries are used by the test methods. 7]
he protocol(s) under test and the highest protocol for which PDUs are expressed as test events in 4
being part of the multi-protocol IUT.

With embedded tes
be tested embedd

provider, and as a r¢sult; the IUT then consists of protocols P, to P,,. This process can be repeated for the rest of the pr|

ing it is_pjossible to test an IUT consisting of more than one protocol, incrementally. First protoco
under ‘protocol(s) P, to P,,. If protocol P, is tested, this protocol can be considered part of a new

bedded

provider

ressible
hus, all
he ATS

P, can
service
btocols.

The last protocol (Pyistested using a momrembedded vartant:

11.4.2 Multi-user variants

Some protocols require only one communication path between the LT and the TUT, but have more than one user of the IUT.
This situation may require several UTs to be specified to fulfil the requirements of the test purpose. (This is illustrated in figure
5)

If more than one UT is used, TCP may be specified between the UTS to provide coordination of their activities without going
via the LT.

11.5 General specification of the Multi-Party Testing context.

11.5.1 Introduction

The MPyT context is a context in which the IUT is required to communicate with multiple other real open systems. Only one
IUT is tested but multiple LTs are used to test it.
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Figure 5 - Multi-user Single-Party Testing

stems are tested in the MPyT context.

communicatels with the appropriate part of the IUT, by observing and‘controlling ASPs and PDUs as in the SPy]

In the MPyT
11.5.2 Lowe

The LTCF cd
the LTs, alth(
direct respon

An LTCEF shg
11.5.3 Uppe

In the MPyT
used for a paj

NOTE - For
configurations

11.5.4 Test ¢
The requirem

The TCP bet
use the same

context, the LTs shall provide preliminary results, but'shall not assign a verdict.

r Tester Control Function

ugh its behaviour may be specified in combination with the behaviour of one of the LTs. The LTC
ibility for controlling and observing behaviour at a PCO.

11 be specified in each test case which is in the MPyT context.
I Testers

ticular test suite.

bractical reasons, to~avoid unnecessarily complex requirements to be met by the SUT, only a small nuj
of UTs should be.used within a single MPyT ATS.

Coordination-Procedures
ents forTCP shall be specified in each test case.
veenal LT and a UT may be specified in accordance with one of the four SPyT ATMs. There is n

SPyT ATM for all LT/UT pairs.

context, each LT represents one of the real open systems with which the TUT needs to commuipicate. Each LT

[' context.

ordinates the activity of the LTs and assigns\thé verdict to the test case. The LTCF is architecturally distinct from

F does not have

context, UTs may be used as'in the SPyT context or may be absent, depending on the requirements of the ATMs

mber of different

) requirement to

TCP shall be specified between the LTCF and each LT, in each test case. In addition, TCP may be specified between different
LTs without going via the LTCF.

NOTE - For example TCP between the LTCF and LTs may be used to

a) start and

b) suspend

stop LTs;

and resume the execution of LTs;

¢) exchange information such as preliminary results.

TCP may also be specified between the LTCF and one or more UTs, and may be specified between different UTs.

11.5.5 Illust

ration of Abstract Test Methods for Multi-Party Testing

Figure 6 shows the general model for MPyT with multiple UTs.

Figure 7 shows the model if a single UT is used.
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Figure 8 illustrates the use of MPyT with no UT.

Figure 9 illustrates the use of MPyT with no UT, as appropriate for testing a relay system between two subnetworks, in which
there are two LTs, one on each subnetwork at Service Access Points (SAPs) external from the relay. This enables an open relay
system to be tested in its normal mode of operation, with its behaviour on each subnetwork being observed. TCP between the

two LTs require a connection between the LTs, either via the relay system or by any other means.

11.6 Choice of Abstract Test Method
11.6.1 Introduction
Before an ATS can be defined, it is necessary to study all the environments in which the base specification(s) is/are

likely to be

tested and establish accordingly an abstract testing context and the ATM(s) to be used for the production of one or more ATSs.

ATM s vary in the extent of control and observation of an IUT that they provide. The choice of test method, therefore

, influences

the expressibility aviour 1N test case descripuons.

11.6.2 Comprehgnsive testing service
Test suite specifiers shall place a requirement in the conformance testing specification defining which ATM(s) shall b

¢ supported

as a minimum by jany organization claiming to provide a comprehensive testing service for the base specification(s) i question.
If an organization| supports this minimum set of ATMs, then it may claim to provide a comprehensivetesting service feven when

other ATMs may [be applicable to the base specification(s) in question.

A comprehensive]testing service shall offer at least one ATS which places no additional requitements upon the SUT| other than

those contained ir the base specification(s) to which the SUT claims to conform.

To meet this requrement in the SPyT context, an ATS for the Remote test method shall'be included in a comprehen
service, unless ope of the other test methods also meets this requirement. For some’protocols in, or embedded
Application layer| it may be possible to meet this requirement by including a test suite for the embedded variant of the
test method. For JUTs with hardware upper interfaces it may also be possibleto meet the requirement by including
for the Local test method.

To meet this requirement in the MPyT context the relevant ATS shall only use ATMs (i.e. in TTCN, test
configurations) which do not require interfaces in the SUT other than those required by the relevant base specification
the SUT is claimgd to conform.

ive testing
under, the
Distributed
a test suite

component
s) to which

If a standardized [ATS specification is produced which does_not meet the above requirement for provision of a conjprehensive

testing service, then it shall contain the following statementdn the Scope clause:

“This Abstract T¢st Suite is insufficient on its own forthe provision of a comprehensive testing service as defined
9646-2 for the <nlame of base specification>.”

n ISO/IEC

A comprehensivg testing service requirement-statement shall be located, as a separate clause in the part of the cq nformance

testing specification containing the test purposes for a particular base specification(s).

11.6.3 Types of Implementation Under-Test
There is a relatiofship between the(test methods and the configurations of the real open systems to be tested.
ISO/IEC 9646-1:]11994, 7.2 gives-a full account of the classification of SUT and IUTs.

When choosing
plan to produce afe for JUTs which

a) are single-pfotocol, multi-protocol or include a combination of protocol(s) and information object(s)

test method, the test suite specifier shall identify, if they have not already done so, whether the test suites they

a) belong to end or relay Systems;

b) belong to complete or partial systems;

¢) belong to fully open or mixed systems;

d) have service boundaries accessible or not;

e) are special purpose (i.e. to be used by a single application) or general purpose (i.e. to be used by several applications);

f) require communication with only one real open system at a time or concurrently with more than one real open
11.6.4 Applicability of the Abstract Test Methods

system.

Some considerations concerning the applicability of the test methods to different protocols are discussed in annex A.

One or more appropriate ATMs shall be selected for the base specification(s) being considered.
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For each base specification or combination of base specifications for which ATSs are to be produced, priorities should be assigned
to the standardization of different ATSs for different applicable test methods, giving highest priority to those that are most likely

to be applicable to the majority of real systems.

12 Specification of Abstract Test Suites

12.1 General
An ATS comprises a set of test cases and optionally test steps for a particular test method or set of test methods.

An ATS for an embedded test method may be specified in two parts: one which is independent of the base specification(s) under
which the embedding is to be done, and one which is specific to the embedding base specification(s). The former is called the

common part

Preceding the fest cases themselves the ATS specification shall include the following information:

a) ATSn

b) referen
information

¢) reference
d) reference
¢) descripti
f) descripti
g) whether

h) identification of the SPyT or MPyT ATM(s) used;

i) descripti
j) optionall
k) informat;
1) anidenti
have been t3

12.2 Use of

12.2.1 The test suite specifier shall apply a standardized test notation in which to specify the abstract test cases.

in ISO/IEC 94

12.2.2 If an 4
documented i
appropriate.

Test suites andl test cases in the MPyT context shall be specified by using “Concurrent TTCN” as specified in IS

1994/Amd 1.

ly, a list of which capability and behaviour test cases\may be used as basic interconnection tests;

Tt the tatter tiespecific part:

e, date of origin and version number;

s to (and version numbers of) the base specification(s) (for protocol(s), abstract syntax, enco
object(s) as appropriate) which are used in the specification of the test cases;

s to (and version numbers of) the OSI service definitions, the ASPs of which arelised in the test ca
to (and version number of) the specification defining the test notation;

n of the coverage of the test suite; for example, the functional subsets(ofjthe base specification(s)
bn of the structure of the test suite, in terms of test groups and their'relationship to the base specifi
SPyT and/or MPyT contexts are required by the ATS;

bn of the TCP or a reference to the specification of the:TMP (if applicable in the test method);

on to assist the test realizer and test laboratory ini-their use of the ATS (see clause 14);

jken into account in the ATS.

Tree and Tabular Combined Notation (TTCN)
46-3, is recommended for this purpose.

h the ATS and submitted for inclusion in ISO/IEC 9646-3 by means of defect reports or an §

LTs may be

as test components,

specified as test components, the main test component playing the role of the LTCF. UTs may similaj
e] festmethods, an ATS in TTCN may be subdivided info common and specificparts——

For embedd
12.3 Specifi

ling rules and

SES;

at are tested;

c]:tion(s);

Fication of the Technical Corrigenda (or ITUST equivalent) which are related to the base specification(s), and which

[TCN, defined

ATS uses facilities additional to those in TTCN as defined in ISO/IEC 9646-3, then such additions shall be

imendment, as

O/IEC 9646-3:

1y be specified

cation of abstract test cases

12.3.1 Once the test notation and test method have been chosen, the abstract test cases can be specified.

Each abstract

test case shall

a) reflect only a single test purpose (which may cover a set of related conformance requirements) as defined by the test purpose

specifier;

b) specify all sequences of test events that comprise the test body;

¢) specify all sequences of test events that comprise the test preamble(s), if any, necessary to ensure that the test case is capable
of being started in the idle testing state and, optionally, in one or more other stable testing states (see 12.3.3);
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d) specify all sequences of test events that comprise the test postamble(s), if any, necessary to ensure that the test case is
capable of ending in the idle testing state and, optionally, in one or more stable testing states;

e) be specified using the chosen test notation and the appropriate one of the chosen SPyT or MPyT ATM(s);

f) specify the test verdict to be associated with each possible sequence of test events comprising a complete path through the
test case.

12.3.2 When specifying test cases for an embedded test method, the test suite specifier may find that parameterizing the ATS
allows it to be used, unchanged, under several higher base specifications. In this situation the ATS specification will be a multi-
part document. One part specifies the common part, containing the test cases parameterized with ‘‘formal parameters’’. Other
parts each specify a specific part for a particular higher base specification, or combination of base specifications, and this
specific part contgins appropriate ‘‘actual parameters’’. To have a complete ATS it is necessary to have both the common part

12.3.3 If a test pufrpose can be achieved only by means of system-dependent actions in the SUT, it is not possibi¢-to specify an
abstract test case [for that test purpose in an ATS. This limitation shall be documented in the ATS specification.

NOTE - The possibjlity of writing ad hoc conformance resolution tests to achieve the test purpose on a case-by-cas¢ basis should bp indicated,
but such tests are ofitside the scope of standardization.

If a test purpose ¢annot be achieved due to the specific nature of the chosen ATM, that limitation-shall also be docymented in
the ATS specification.

Thus, for each spgcified test purpose, the ATS specification shall either specify an abstraet test case to achieve that tejst purpose
or shall document why such a test case is not included.

12.3.4 A choice gf more than one test preamble may be specified in a given abstracttest case, one for each of the staple testing
states in which the test case can start. Each test preamble takes the test case froma particular stable testing state tof the initial
testing state of th¢ test body. Thus, a small set of stable testing states, in whiCh tést cases may start and end, shall be defined for
the ATS; this set|shall include the appropriate idle testing state.

NOTE 1 - It is likely that not more than two or three test preambles will need torbe used per test case.

In each abstract t¢st case in which the initial testing state of the test'body is not the idle testing state, the test suite spegifier shall
define a test preamble to take the test case from the idle testing state to the initial testing state of the test body. In afldition, in
each abstract test|case in which the test body does not necessarily end in the idle testing state, the test suite specifier shall define
one or more test postambles to enable the abstract test case'to end in the idle testing state.

NOTE 2 - The abiljty to start and end an abstract test case in'an idle testing state is necessary in order to be able to run each abstrgct test case
individually, in isojation from the other abstract test cases:

If more than one]test preamble or postambleis'defined for an abstract test case, then the test suite specifier shall dpecify the
conditions under [which each test preamble or postamble is to be used. The choice of test preamble shall depend upor1] the stable
testing state in which the test case starts:The choice of test postamble shall depend upon the testing state in which th¢ test body
ends and the stablle testing state in which the test case is to end.

The omission of ja test preamble from an abstract test case shall be permitted only if the initial testing state of the t¢st body is
the desired startinpg stable testing'state of the test case. Similarly, the omission of a test postamble from an abstract tes{ case shall
be permitted only if the fihal testing state of each path of the test body is one of the desired ending stable testing states of the
test case. Each tefst postamble takes the test case from the end of the test body to a stable testing state in which the tept case can
end.

If it is the intention 10 DE aDIE T0 Make use oI test preambles Sting state,
the test suite specifier shall specify that the identity of the ending stable testing state of each abstract test case is stored for access
by the next test case. The next test case can then compare the identity of that state with the possible stable testing states, in order
to determine which test preamble to use. In this way, the use of test preambles is made conditional on the starting stable testing
state, not unconditionally optional.

If the initial testing state of the test body is a transient testing state, then the test body shall not be run without first running a
test preamble.

12.3.5 Each test preamble, test body and test postamble may be explicitly identified as test steps, but they need not be.

In designing the test step structure within abstract test cases, the test suite specifier can benefit from using the same test steps
in several abstract test cases.
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12.4 Assignment Of Verdicts

12.4.1 The test suite specifier shall ensure that each abstract test case explicitly defines
a) each sequence of test events to be associated with a “pass” verdict;
b) each sequence of test events to be associated with an “inconclusive” verdict;

NOTE - This verdict would be associated with sequences of test events representing behaviour from the IUT which although valid prevents
the test purpose(s) from being accomplished.

¢) all remaining sequences of test events to be associated with a “fail” verdict, either defined individually or categorized by
using an unidentified test event.

2 A e ‘ \11\_.T

When an LT ekits in error or otherwise, it shall assxgn a prehmmary result When allLTs have completcd thelr assigned behaviour
the LTCF shall determine the verdict by evaluating all preliminary results.

12.4.3 The ch¢cking that is to be performed in a test case, for the validity of test events received from the TUT Wi:lh respect to the
relevant base ppecification(s), shall be specified explicitly within the abstract test case. The test spite;specifier shall not assume
that the test replizer or test laboratory will perform any checking of the test events against the base-specification(s) other than that
which is specified in the abstract test cases.

12.5 Abstrdct Test Suite specification conformance clause
The ATS spedification shall include a conformance clause.

The confomTce clause shall contain the following statement:

“The test realizer shall comply with the requirements of ISO/IEC 964644. In particular, these concern the realization of an
Executable Tgst Suite based on each Abstract Test Suite.

Test laboratorfies running conformance test services using this Abstract Test Suite shall comply with ISO/IEC 9646-5.”

12.6 Consistency with base specification

An ATS shall|represent accurately the base specification(s), to-which it tests conformance. If errors or ambiguitieq are discovered
in a base spedification during development of the ATS,;the test suite specifier shall forward, to the proper ISQ/IEC or ITU-T
group, defect freports which identify the problems. If differences are discovered between an ATS and a base spgcification after
the ATS is stqndardized, then the base specificationshall have precedence in problem resolution.

NOTE - FDTs may facilitate validation of a test suite;against a base specification.

12.7 Copyrijght

ATSs need to|be processed by appropriate software tools and need to be exchanged between test suite specifiers apd test realisers
in a machine [processable form, Neveértheless, once an ATS specification has been published, for example as gn International
Standard, the|version of the ATS used by test realisers shall be semantically identical to the published versiop. This raises a
copyright issye.
The following statemerit shall appear in the ATS specification, as a footnote on the first page of the ATS itself, feferenced from

the title of thd ATS-(2.g. **Abstract Test Suite!)”"):

b hpyright release for this Abstract Test Suite: Users of this <specification> may freely produce; reproduce and
process machine-processable versions of this Abstract Test Suite so {hat it can be used for 1ts intended purpose and may
print out the Abstract Test Suite in a format given in this <specification> for the purpose of checking the correctness of
the machine-processable version and making it human-readable.”

The term <specification> may be modified suitably to reflect the exact form of publication, e.g. International Standard, Technical
Report, or ITU-T Implementation Manual.

Also the words ‘Unless otherwise specified”” shall be added before ‘no part of this publication may be reproduced....”” in the
copyright statement on the appropriate contents page.

13 Specification of a Test Management Protocol (TMP)

In the case of the SPyT Coordinated test method, the TCP are realized by the standardization of a TMP, as a separate part of the
conformance testing specification. Similarly, a TMP may be used within an MPyT test method.
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The TMP needs to be able to convey requests to the IUT to achieve the effect of an ASP and to convey back to the LT the record
of observations of effects equivalent to the occurrence of ASPs. The UT should be an implementation of the TMP. Test cases
shall be specified in the ATS specification for the purpose of testing that the UT conforms to the requirements of the TMP
specification. Such test cases do not, however, contribute to the conformance assessment of the IUT.

If a TMP part of the conformance testing specification is produced, then a proforma shall be provided for a TMP implementation
statement which shall include an entry for each of the TM-PDUs.

14 Information in an ATS specification concerning use of the ATS

14.1 An ATS specification contains a standardized ATS along with other information necessary to facilitate the production of
an Executable Tegt-Suite-and-run-a-test-campaign

The test suite specifier shall provide information in the ATS specification to assist the test realizer and test laboratqry in their
use of the ATS. This information shall include, but is not limited to, the following:

a) a mapping of the abstract test cases to the ICS proforma entries to determine whether or not each abstract test cgse is to be
selected for the particular IUT; the mapping should be specified in a notation suitable for Boolean gxpressions;
b) the specificqtion of a partial IXIT proforma for each ATS; this proforma shall contain a list of all parameters forjwhich the
test suite requiges values; if any of the required parameter values are to be found in the ICS, the IXIT proforma entfy for each
such parameteq shall reference the corresponding entry in the ICS proforma;

NOTE - Other agpects of the IXIT proforma are discussed in ISO/IEC 9646-1, 9646-4, 9646-5 (and'9646-7.

¢) a mapping ¢f the abstract test cases to the partial IXIT proforma, to parameterize-the test suite for the particuldr IUT; the
mapping shall fidentify requirements for testing which may prevent test cases from being run against a particulay IUT; the
mapping shoulfl be specified in a notation suitable for Boolean expressions;

d) the order of listing the abstract test cases for the presentation of results in the Protocol Conformance Test Repdrt (PCTR)
(see 14.2);

e) any restrictipns that there may be on the order in which the test Cases may be executed,

f) identificati
standardized

g) the requirempents on the TCP or a reference to the specification of the TMP (if applicable in the chosen test method(s));

of test cases or test groups which shall be reéalized in a Means of Testing claimed to confgrm to the
S specification;

h) test cases fdr testing that the UT conforms to thi¢-requirements of the TMP specification (if applicable in the ¢hosen test

method(s));
i) any necessa[y timing information.
i

14.2 The order ip which the abstract testicases are to be listed in the PCTR, for the purposes of presentation of results shall be
specified either ekplicitly in the ATS §peeification as a list, or implicitly (by default) as the order in which the abstract test cases
are specified in the ATS. In addition; the ATS specification may provide, or reference, information on the status of each test
case, in which cape this information is to be preserved in the PCTR.

If any listed Basif Interconne€tion Tests are run as a preliminary stage in the conformance assessment process, the test verdicts
associated with them shall.be listed in the PCTR in the positions indicated for the corresponding capability or behaviour test
cases (i.e. as if they were run as capability or behaviour tests).

14.3 The order in which the abstract test cases are listed in the ATS does not imply a precise order of execution.[However,
restrictions may be specified on the possible orders of execution (i.e. defining a partial ordering, e.g. it may be desirable to run

a simple abstract test case before running more complex and detailed variants of that test case).

NOTE - Optimization of the order of execution of test cases in order to minimize execution time is considered to be a performance matter.
This area is outside the scope of standardization.

15 Maintenance of Abstract Test Suite specifications

Once an ATS specification has been produced and is in use, it can be expected that errors and omissions in it will be detected
by those who are using the ATS. The test suite specifier shall in such circumstances progress the updating of the ATS
specification via the relevant defect reporting procedures.

In addition, from time to time, changes will be made to the base specification(s) to which the test suite relates. The test suite
specifier shall ensure that the ATS specification is updated as soon as possible after changes to the relevant base specification
have been ratified.
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Annex A
(informative)

Applicability of the test methods to OSI protocols

A.1 The Phyysical layer

In the Physic
electrical or
standardized

For the Physifal layer functions of physical components, such as modems and transceivers, the Local test me

applicable.
The Remote

In some cases

layer, test events include the act of measuring some characteristic of, or generating, a physical
tical signal). Nevertheless, ISO/IEC 9646 does not fully address the requirements of the Physica
st notation is provided for the Physical layer).

1d Coordinated embedded test methods are likely to be the most-practical for local area networks.
for local area networks, sufficient control and observatiofi.above the IUT can be provided by the

of a Data Li
employs the
however, the
Coordinated t{

A2 DataL
For testing D

a) the Locadl test method is applicable only fithe IUT has a standardized hardware upper interface;

b) the test 1
realistically

For Media Aq

¢) sufficien
protocol. I

employs thI
. If, however, there are no protocols used above the Logical Link Control protocol, then this can bg

test method
be an exam|

n
lfata Link protocol for test coordination. This is an example of the embedded variant of the Remote

protocol. In such cases, the Data Link protocol implethentation in the SUT provides the UT

e are no protocols used above the Data Link protocol, then this can be considered to be an ¢
pst method.

ink and Media Access Control protocols
ta Link protocols, the following poiuts should be considered:

hethods are applicable only if-an LT can be realized with control over Physical service primitives (q
Physical and Data Link:PDUs). This may be difficult for some types of subnetwork.

cess Control protocol testing:

ISO/IEC 9646-2: 1994 (E)

signal (e.g. an
1 layer (e.g. no

thod is directly

pormal activity

furctionality and

est method. If,
xample of the

r perhaps more

1 Link Control

t control and_observation above the IUT may be provided by the normal activity of the Logic3
such cases;)the Logical Link Control protocol implementation in the SUT provides the UT fi
Logical(Link Control protocol for test coordination. This is an example of the embedded variant

ple’of-the Coordinated test method.

If single-prot

A.3 Network protocols
For Network protocols, the test methods to be used are dependent upon whether the IUT is an end-system or an open relay system.

1t should be recognised that with some subnetwork technologies there are more than three protocols required to provide the
Network Service. Each of these protocols may be tested separately or in any combination of adjacent protocols.

Considering the layer as a whole, both Network and Data Link ASPs are controllable and observable. Thus, for end-systems, all
four SPyT ATMs (non-embedded variants) are applicable, but since the Data Link Service is not end-to-end, the LT has to be
connected to the SUT over a single link.
For Network layer relay systems, MPyT test methods using two or more LTs are applicable. The number of LTs will vary based

on the number of IUT components required to accomplish the test purpose, in conjunction with the number of IUT components
supported by the SUT. For example, a simple test purpose might require two LTs, each communicating by means of a different

ctionality and
of the Remote
considered to
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Figure 10 - Use of a simple MPyT test method for a Network Relay

protocol

nd Remote test methods, and the embedded variant of the Distributed test method are applicable to|Transport

nce testing.

nt for multi-user Single-Party Testing

he multiplexing function of the Transport protocol, one LT may be used to communicate with morg than one
users). In this example, multiple Transport connections are multiplexed over one Network connection, and

there is communjication and coordination between the’LT and each UT; each UT handles one Transport connegtion. This

example is illustr
connections.

Transport

ited in figure 11. As the multiplexing becomes more complex more UTs are added to handle the new|Transport

PDUs

Network ASPs
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Figure 11- Use of the Distributed test method in multi-user testing
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A.5 Session protocol

The Coordinated and Remote test methods, and the embedded variant of the Distributed test method are applicable to Session
protocol conformance testing.

For a large group of systems it will be appropriate to test the Session protocol in combination with the Presentation protocol and
appropriate Application Service Elements (ASEs). Testing of the Session protocol should, therefore, be done in one of the two
following ways:

a) as a single-protocol implementation, in order to test the provision of a general purpose Session service capable of supporting
several different ASEs - the Coordinated test method is likely to be appropriate;

b) in combination with the Presentation protocol and ASEs, in order to test it in a specific Application context - the Remote

test method

A.6 Prese

A.6.1 Gener:

The Presentat
Application P|
in the case of

It is therefore,

A.6.2 Presentation

The ASPs are

embedded vatiants) are theoretically applicable. However, the testing of Presentation protocol in isolation fror
because it could only test the protocol machine, leaving-finfested the more interesting aspect of the Presentation

limited value,
layer, namely
under Associg
relevant appli

A.6.3 Transf¢

Transfer syntg
respect to con
of the ASE us
test methods

A.6.4 Applic:

Conformance
Thus, provide
specified in t¢
mapping onto

nlation and Application protocols

dppropriate to that protocol will beused.

and embedded variant of the Distributed test method are likely to be appropriate.

comments

jon protocol and protocols for ASEs in a specific Application context are interrelated to a large

sernantic errors, by the relevant ASE implementation. Real systems may chogse to combine these
in general, not feasible to test Presentation and Application protocols separately from each other.

potentially observable and controllable to the same extent as for lower layers. Thus, all four SPy

the mapping between abstract and transfer syntaxess Therefore, the testing of Presentation prot
tion Control Service Element (ACSE) and other ASESs in a specific Application context is prefe
cable test methods are the Remote test method and-the embedded variant of the Distributed test me
r syntaxes

xes (e.g. ASN.1 encoded with the Basic Ené¢oding Rules) are rather different from OSI protocol spe

ng those rules. In any case, the transfer syntax encoding rules will be tested with the Presentation p.

tion

extent. Invalid

DUs will (e.g. in the case of syntax errors) have to be detected by the Presentation-protocol impletin:emation, and,

nctions.

T ATMs (non-
h an ASE is of

bcol embedded

rred. Thus, the
thod.

cifications with

Formance. In general, there would notbe conformance testing of the encoding rules of a transfer syntax independent

fotocol, and the

tests can be specified-abstractly in terms of ASPs, whether or not there is any notion of a SAP associ
that there is some mapping between ASE ASPs and effects which can be observed and/or control

rms of those ASE-ASPs. The observation and control of the ASPs may be indirect because of

corresponding-effects, but as long as that mapping is possible then tests specified in these terms ca

ated with them.
ed, tests can be
e nature of the
n be run.

It is accepted| that, in.Some circumstances, specifications for Applications, defining Application contexts, mdy specify non-
protocol conf rmance requiremems which have to be achieved as a result of protocol exchanges However thede requirements

the scope of ISO/IEC 9646

When testing specific ASEs in an Application context that includes the ACSE, the PCO below the LT will be characterized by
the set of possible ASPs that can occur at it. These will include both ACSE and Presentation ASPs.

A.6.5 MHS requirements for multi-user Single-Party Testing

In general, the Remote and Distributed test methods are applicable to MHS, depending on the role of the SUT (i.e. when the SUT
is initiator then the Distributed test method is appropriate).

One aspect of the MHS protocols deserves special mention. This involves the receipt of a single message that should be delivered
to more than one recipient, and generation of the appropriate separate responses to the originating source. Test cases for this
situation need to use a multi-user variant of the Distributed test method. (See figure 12.)
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Figure 12 - Example of MHS requirement for multi-user testing
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Figure 13 - Use of the MPyT test method for Transaction Processing
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