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Foreword

ISO (the Ipternational Organization for Standardization) and IEC (the Inter-
national Eldctrotechnical Commission) form the specialized system for worldwide
standardizafion. National bodies that are members of ISO or IEC participate in the

developme

t of International Standards through technical committees established

by the respgctive organization to deal with particular fields of technical activity.
ISO and IEL technical committees collaborate in fields of mutual interest. Other.
internationd] organizations, governmental and non-governmental, in liaison with
ISO and IEC, also take part in the work.

In the field of information technology, ISO and IEC have establishéd a joint
technical cqmmittee, ISO/IEC JTC 1. Draft International Standards adopted by the
joint technifal committee are circulated to national bodies for yoting. Publication
as an Interl:‘ational Standard requires approval by at least-<75' % of the national

bodies cast

g a vote.

International Standard ISO/IEC 9646-1 was -ptepared by Joint Technical

Committee

ISO/IEC JTC 1, Information technology, Subcommittee 21, Open

Systems Intprconnection, data management.and open distributed processing.

This second edition cancels and replades)the first edition (ISO/IEC 9646-1:1991)
which has Been technically revised.(It also consolidates Technical Corrigendum 1.

ISO/IEC 9446 consists of the following parts, under the general title Information

technology

L Open Systems. Interconnection — Conformance testing methodol-

ogy and framework:

— Part {: Generalconcepts

— Part 2: Abstract Test Suite specification
— Part 3-TheTree-and Tabular Combined Notation

— Part 4: Test realization

— Part
asses

5: Requirements on test laboratories and clients for the conformance
sment process

— Part 6: Protocol profile test specification

— Part

7. Implementation conformance statements

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

v
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Introduction

The objective of OSI will not be completely achieved until systems can be tested to
determine whether they conform to the relevantprotocol and profile spedifications.
The relevant ones can be OSI International Standards, ITU-T Recommenjdations or
International Standardized Profiles.

Standardized Abstract Test Suites should be developed for each Infernational
Standard or ITU-T Recommendation which specifies an OSI protocol, for use by
suppliers or implementors <in“self-testing, by users of OSI products, by
telecommunications adminjstrations and recognized private operating agencies, or
by other third party testing-organizations. Standardized Profile Test Spefifications
should be developed forreach OSI profile defined in an International Stqndardized
Profile, or in an Intemational Standard or ITU-T Recommendation, to sfecify how
to combine and-select from these Abstract Test Suites for the purpose|of testing
conformance 0f systems to that profile. This should lead to comparability and wide
acceptance of test results produced by different test laboratories, arjd thereby
minimize the need for repeated conformance testing of the same system,

The standardization of test suites requires international definition and acceptance of
a common testing methodology, together with appropriate testing methods and
procedures. It is the purpose of ISO/IEC 9646 to define the methodology, to provide
a framework for specifying conformance test suites, and to define the procedures to
be followed during testing.

Conformance testing involves testing both the capabilities and behaviour of an
implementation, and checking what is observed against the comformance
requirements in the relevant International Standards or ITU-T Recomr{endatjons
and if appropriate in the related Intemmational Standardized Profiles and against
what the implementor states the implementation capabilities are.

Conformance testing does not include assessment of the performande nor the
robustness or reliability of an implementation. It cannot give judgemepts on the
physical realization of the Abstract Service Primitives, how a ystem is

implemented, how it provides any requested service, nor the environment of the
protocol implementation. It cannot, except in an indirect way, prove anything about
the logical design of the protocol itself.

The purpose of conformance testing is to increase the probability that different OSI
implementations are able to interwork. However it should be borne in mind that the
complexity of most protocols makes exhaustive testing impractical on both
technical and economic grounds. Also, testing cannot guarantee conformance to a
specification since it detects errors rather than their absence. Thus conformance to
a test suite alone cannot guarantee interworking. What it does do is give confidence
that an implementation has the required capabilities and that its behaviour conforms
consistently in representative instances of communication.
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It should be noted that the OSI basic reference model (ISO 7498: 1984 or CCITT
X.200 (1984)) states (in 4.3):

“Only the external behaviour of Open Systems is relained as the
standard of behaviour of real Open Systems”

This means that although aspects of both internal and external behaviour are
described in OSI International Standards and ITU-T Recommendations, it is only
the requirements on external behaviour that have to be met by real open systems.
Although some of the methods defined in ISO/IEC 9646-2 do impose certain

limitations o
control and o
other method

However, in
a specific lay
implemented
external behy

Detailed invq
is addressed
contemplatin
as certificati
the benefits

Testing is vo

1 {he implementor, for example that there be Some means ol realizing
bservation at one or more Service Access Points, it should be noted that
s defined herein do not impose such limitations.

the case of partial OSI end-systems which provide OSI protocols up to
er boundary, it is desirable to test not only the external behaviour of the
protocol entities, but also the ability of those entities to support correct
viour in higher layers.
stigation of relative benefits, efficiency and limitations of all methods
in various parts of ISO/IEC 9646. However, any organization
2 the use of test methods defined in ISO/IEC 9646-2 in a context such
n should carefully consider the limitations on their applicability and
f each.

luntary as far as ISO/IEC and ITU-T are concerned. Requirements £or

testing in procurement and other external contracts are not a matter for

standardizati

This part of
X.290 but ng

pn.

[SO/IEC 9646 is also to be published by ITU-T as Recommendation
t as identical text.
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Information technology — Open Systems Interconnection -
Conformance testing methodology and framework — Part 1:
General concepts

1 Sc¢ope

1.1 ISQ/IEC 9646 is a multi-part International Standard which specifies a general methodology for testing the conformance of

produdts to OSI specifications which the products are claimed to implement. The methodology applies to testing con

a) the specification of an OSI protocol;
b) the specification of a transfer syntax used in combination with a specific OSI protocely

formance to

¢) the specification of an OSI protocol profile, including the testing of conformance-to any specified information gbjects used

in cqmbination with one or more of the protocols, as specified in the profile;

d) the specifications of a combination of OSI protocols, possibly used in cembination with a specified transfer syntax and/or

one pr more specified information objects.

The QSI specification to which conformance is tested may be.contained in an International Standard,
Recommendation, or an International Standardized Profile.

1.2 ISP/IEC 9646 is in principle, applicable to conformance testing for Integrated Services Digital Network (ISDN

1.3 ISP/IEC 9646 is applicable to conformance testing for those implementations of a protocol or set of protocols
commyinication between two or more real open systems.to achieve their purpose (e.g. Message Handling Servi
Directpry Services, ISDN, Transaction Processing, Routeing, and Systems Management).

1.4 ISP/IEC 9646 is applicable to the different phases of the conformance testing process, these phases being charg
three hajor activities. These activities are:
a) the specification of Abstract Test Suites (ATSs) for particular OSI protocols and Profile Test Specificationy
partjcular OSI profiles;

b) rpalization of a Means of Testing’ (MOT) able to run an executable form of an Abstract Test Suite;

and cqncepts.

NOTE- ISO/IEC 9646-2 deals with the requirements and guidance for the specification of ATSs, independent of test notation. IS
3 definks-the recommended test notation. ISO/IEC 9646-4 deals with requirements and guidance for realization of the means of]

an ITU-T

D.

that require
ce (MHS)),
icterized by
(PTSs) for
fementation

pne or more
int protocol

(O/IEC 9646-
testing. ISO/

IEC 9646-5 deals with requirements and guidance Tor test [aboratories and Their CHients 10T e CONTOTTATICE aSSeSSIIeTt Process: 1S
6 deals with the requirements and guidance for PTSs based upon ATSs for each of the protocols involved. ISO/IEC 9646-7 d
requirements and guidance for ICSs, System Conformance Statements (SCSs), their proformas and Requirements Lists (RLs).

O/IEC 9646-
eals with the

1.5 ISO/IEC 9646 specifies the requirements for and gives guidance on the procedures to be followed in OSI conformance

testing.
1.6 ISO/IEC 9646 includes only such information as is necessary to meet the following objectives:

a) to achieve an adequate level of confidence in the tests as a guide to conformance;

b) to achieve comparability between the results of the corresponding tests on a particular OSI implementation applied in

different places at different times;
¢) to facilitate communication between the parties responsible for the activities described in 1.4 above.
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1.7 This part of ISO/IEC 9646 includes tutorial introductory material which provides
a) an exposition of the meaning of conformance in the context of OSI;
b) a description of the major categories of conformance tests;
¢) an introduction to the conformance assessment process;
d) an introduction to the Abstract Test Methods and their applicability;
e) an introduction to the concepts of test suite design.
i cribes the relationship between the other parts of ISO/IEC 9646 and the activities involved in

/IEC 9646 does not apply fully to Physical layer protocols. Nevertheless, many of the concepts apply to all protocols.

ative references

ing standards contain provisions which, through reference in this text, onstitute provisions of this part of ISQ/IEC
e time of publication, the editions indicated were valid. All standards are subject to revision, and parties to
based on this part of ISO/IEC 9646 are encouraged to investigate:the-possibility of applying the most recent editions
ds listed below. Members of IEC and ISO maintain registers.of currently valid International Standards.

ISO 7498: [1984, Information processing systems — Open Systems Interconnection — Basic Reference Model.
(See also (CITT Recommendation X.200 (1984))

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

ISO/IEC 8B25:1990, Information technology — Open_Systems Interconnection — Specification of Basic Encoding Rules for
Abstract Syntax Notation One (ASN.1).
(See also (CITT Recommendation X.209 (1988))

ISO/IEC 9646-2: 1994, Information technolegy - Open Systems Interconnection - Conformance lesting methodologly and
framework|- Part 2: Abstract Test Suite specification.
(See also ITU-T Recommendation X.291)-D)

ISO/IEC 9646-3: 1992, Information/technology - Open Systems Interconnection - Conformance testing methodology and
frameworkl - Part 3: The Tree and-Tabular Combined Notation (TTCN).
(See also IT'U-T Recommendation X.292 (1993))

ISO/IEC 9p46-3 Amd L=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 9646-4:-1994, Information technology - Open Systems Interconnection - Conformance testing methodology and
frameworkl - Part'4: Test realization.
(See also II[U-T Recommendation X,293 -V)

ISO/IEC 9646-5: 1994, Information technology - Open Systems Interconnection - Conformance testing methodology and
framework - Part 5: Requirements on test laboratories and clients for the conforimance assessment process.
(See also ITU-T Recommendation X.294 -V)

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 -D).

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).

1) To be published.
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ISO/IEC TR 10000-1: 1990, Information technology - Framework and taxonomy of International Standardized Profiles,

Part 1

- Framework.

3 Definitions

3.1 Reference model definitions

This part of ISO/IEC 9646 is based upon the concepts developed in the Basic Reference Model for Open Systems
Interconnection (ISO 7498 | CCITT X.200), and makes use of the following terms defined in that International Standard:

a) (N)-entity

b) (N)-layer

¢) (N)-protocol

d) (N)-protocol-data-unit
e) (N)-relay

f) (N)-service

g) (N)-service-access-point

h) Application layer

i) Application-service-clement

j) Ibata Link layer

k) Network layer

1) Rhysical layer

m) Presentation layer

n)
0)
P
Q
r)
s)

al open system

al system
)-service data unit

ession layer

ubnetwork

ansfer syntax

t) Transport layer

32 1]

3.2.1

| CCITT X.210):

a)

ervice-user

b) service-provider

¢) $ervice primitive
3.2.2 | “This part of ISO/IEC 9646 uses the following term defined in the Specification of Basic Encoding Rulgs for

Abstract Syntax Notation One (ASN.1) (ISO 8825 | CCITT X.207):

lerms defined in othér International Standards, ITU-T Recommendations and Technical Reports
This part of ISOAEC 9646 uses the following terms defined in the OSI Service Conventions (ISO/TR 8509

- encoding
3.2.3 This part of ISO/IEC 9646 uses the following terms defined in the Framework and Taxonomy of International

Standardized Profiles (ISO/IEC TR 10000-1):
a) International Standardized Profile

b) profile

¢) base standard
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NOTES

1 - In ISO/IEC 9646 the term profile is used to mean *‘ protocol profile’” as defined in 3.3.82 .

2 - In ISO/IEC 9646 the more general term *‘base specification’” is used with similar meaning to base standard but independent of the status
of the specification, as defined in 3.3.10.

3.3 Conformance testing definitions

For the purposes of this part of ISO/IEC 9646 the following definitions apply:

3.3.1 abnormal (test case) termination: The term used to describe the result of execution of an abstract test case when it
has been pfematurely terminated by the test system.

3.3.2 abptract (N)-service-primitive [(N)-ASP]: An implementation-independent description of an interaction'between a
service-usg¢r and a service-provider at an (N)-service boundary, as defined in an OSI service definition.

3.3.3 abktract test case: A complete and independent specification of the actions required to achieve a spegific test pupose,
defined at fhe level of abstraction of a particular Abstract Test Method, starting in a stable testing state dnd-ending in astable
testing stafe. This specification may involve one or more consecutive or concurrent connections.

NOTES

1 The spdcification should be complete in the sense that it is sufficient to enable a test verdict to_benassigned unambiguously to each
potentially ¢bservable test outcome (i.e. sequence of test events).

2 The spdcification should be independent in the sense that it should be possible to execute the\derived executable test case in isplation
from other duch test cases (i.e. the specification should always include the possibility of starting)and finishing in the “idle” state).

3.3.4 abptract test case error: A test case error resulting from an error in the“abstract test case.

3.3.5 (abstract) test method [ATM]: The description of how an IUT.isto be tested, given at an appropriate lejel of
abstractior] to make the description independent of any particular realization of a Means of Testing, but with enough ddtail to
enable absjract test cases to be specified for this test method.

3.3.6 abEtract test suite [ATS]: A test suite composed of abstract test cases.

3.3.7 abptract test suite [ATS] specification: A specification that contains a standardised ATS together with elated
informatiop.

3.3.8 abptract testing context: Either a Multi-Party orSingle-Party Testing context.
3.3.9 abptract testing methodology: An approach-to describing and categorizing Abstract Test Methods.
3.3.10 bape specification: A specification of a protocol, abstract syntax, encoding rules, or information object.

3.3.11 bapic interconnection test [BIT]&A test of an IUT which has limited scope to determine whether or not there is
sufficient ¢onformance to the relevant protocol(s) for interconnection to be possible, without trying to perform thorough
testing.
3.3.12 behaviour test: A test to-determine the extent to which one or more dynamic conformance requirements are met by
the IUT.
3.3.13 capability (of anl.implementation): A set of functions in the relevant protocol(s) which is supported Qy the
implementation.

3.3.14 capability:test: A test to verify the existence of one or more claimed capabilities of an IUT.

NOTE - Capability'testing involves checking all mandatory capabilities and those optional ones that are stated in the ICS as supportgd, but
not chccki:g those optional ones which are stated in the ICS as not supported by the IUT.

3.3.15 client (of a test laboratory): An organization that submits a system or implementation for conformance testing.
3.3.16 common (sub)profile: A profile or specified subset of a profile which is included by reference within one or more
other profiles.

3.3.17 comparability (of results): Characteristic of conformance assessment processes, such that their execution on the same
IUT, in different testing environments, leads to the same overall summary of conformance for the specified IUT.

3.3.18 comprehensive testing service: A service, offered to clicnts by a test laboratory, to perform the conformance
assessment process for one or more OSI protocol(s), with a choice of test methods sufficient to make the service applicable to
all real open systems that claim to implement the specified protocols.

3.3.19 conformance assessment process: The complete process of accomplishing all conformance testing activities
necessary to assess the conformance of an implementation or a system to one or more OSI specifications.
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3.3.20 conformance log: A human-readable record of information produced as a result of a test campaign, which is
sufficient to record the observed test outcomes and verify the assignment of test results (including test verdicts).

3.3.21 conformance resolution test: A non-standardized, possibly system-specific test to fulfil a test purpose for which
a standardized abstract test case is not defined, in order to investigate the behaviour of an OSI protocol implementation
with respect to one or more particular conformance requirements.

3.3.22 (conformance) test suite: A complete set of test cases, possibly combined into nested test groups, that is needed
to perform dynamic conformance testing for one or more OSI protocols.

NOTE - It should cover both capability testing and behaviour testing. It may be qualified by the adjectives: abstract or executable, as
appropfiate. Unless stated otherwise, an “abstract test suite” is meant.

3.3.23| conformance testing: Testing the extent to which an IUT is a conforming implementation.
3.3.24] conformance testing specification: One or more specifications that contain a standardized ATS; togethey with
its reldted TSS&TP, partial IXIT proforma, and TMP specification, if any.
3.3.25| conforming implementation: An IUT which satisfies both static and dynamic conformance requirenents,
consistent with the capabilities stated in the ICS(s).
3.3.26| conforming system: A real system which satisfies both static and dynamic conformanee requirements consgstent
with the capabilities stated in the ICS(s) referenced by the SCS.

3.3.27| Coordinated test method: An Abstract Test Method in which the Upper Tester is within the SUT and for which
a stanflardized TMP is defined for the TCP, enabling the control and observatiof to be specified solely in terms ¢f the
Lowet Tester activity, including the control and observation of Test ManagementPDUs.

- This definition assumes that the protocols of the IUT are ordered in a continuous adjacent user/provider relationship.
3.3.31 executable test case: A realization ofan-abstract test case.

executable test case error: A test case error in the realization of an abstract test case.

executable test suite [ETS]:-Atest suite composed of executable test cases.

fail (verdict): A test verdict given when the observed test outcome either demonstrates nonconformancg with
t to (at least one of) the conformance requirement(s) on which the test purpose of the test case is focused, or coptains

— A foreseen test outcome may include an unidentified test event.

3.3.34 (ICS (proforma)) item: A row in an ICS (proforma) table.
3.3.37 (ICSxproforma)) question: The question to be answered in the intersection of an ICS item and either a sypport
colu ’) or supported values colump (i.e.

¢i.e: “Is this item supported in the context applying to thi

s table and column?’

mn?>’) in an proforma

3.3.38 idle testing state: A stable testing state in which there is no established connection of the relevant protocol(s) and
in which the state of the SUT is independent of any previously executed test cases.

3.3.39 implementation conformance statement [ICS]: A statement made by the supplier of an implementation or
system claimed to conform to a given specification, stating which capabilities have been implemented.The ICS can take
several forms: protocol ICS, profile ICS, profile specific ICS, and information object ICS.

3.3.40 implementation conformance statement [ICS] proforma: A document, in the form of a questionnaire, which
when completed for an implementation or system becomes an ICS.

3.3.41 implementation extra information for testing [IXIT] : A statement made by a supplier or implementor of an
IUT which contains or references all of the information (in addition to that given in the ICS) related to the IUT and its
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testing environment, which will enable the test laboratory to run an appropriate test suite against the IUT. An IXIT can take

several forms: protocol IXIT, profile IXIT, profile specific IXIT, and information object IXIT, TMP implementation statement.

3.3.42 implementation extra information for testing [IXIT] proforma: A document, in the form of a questionnaire, which
when completed for an IUT or SUT becomes an IXIT.

NOTE - A complete IXIT proforma is developed in three stages. Firstly, the test suite specifier produces a “partial IXIT proforma” to
accompany the test specification (ATS, PSTS, or PTS). Secondly, the test realizer augments the partial IXIT proforma to produce an

“augmented partial IXIT proforma” for the Means of Testing. Thirdly, the test laboratory adds its own questions and information to produce
the complete IXIT proforma for a test servnce The terms “partial IXIT proforma” and “augmented partial IXIT proforma” are only used
ges of development.

3.343 im lemenlatlon under test [IUT]: An unplemematmn of one or more OSI protocols in an adjacent user/pravider

3.3.44 incpnclusive (verdict): A test verdict given when the observed test outcome is such that neither a pass nor.a fail verdict
can be givep.
3.3.45 infgrmation object implementation conformance statement [information object ICS]:" An ICS fqr an
implementgtion or system claimed to conform to a given information object specification.
3.3.46 information object implementation extra information for testing [information object IXIT]: An IXIT fpr an
implementdtion or system claimed to conform to a given information object specification.
3.3.47 initial testing state: The testing state in which a test body starts.

NOTE - Thif may be either a stable testing state or a transient state.

3.3.48 inopportune test event: A test event which occurs when not allowed to do So by the relevant specification(s) to which
conformange is being tested.
3.3.49 invhlid test event: A test event that violates at least one conformance requirement of the relevant specifications) to
which confprmance is being tested.
NOTE — This term is not to be confused with the term “invalid event” as defined in ISO 7776 (X.25 level 2, High-level Data Link Cpntrol
(HDLC)).
3.3.50 IUT component: That part of an IUT which communicates with a specific Lower Tester.

3.3.51 Lo¢al test method: An Abstract Test Method in<which both the Lower and Upper Testers are located within the test
system and]there is a PCO at the upper service boundary-of the IUT.

3.3.52 lower tester [LT]: The representation ifi ISO/IEC 9646 of the means of providing, during test execution, inflirect
control and observation of the lower service boundary of the IUT via the underlying service-provider.

NOTE - Th¢ underlying service-provider is imtmediately beneath the (lowest) protocol which is the focus of testing. It may use one of more
OSI layers, ¢r only the Physical medium.
3.3.53 lower tester control function [LTCF]: the means of providing the coordination of Lower Testers and the assigiiment
of the verdict in the MPyT context.

3.3.54 mefans of testing [MOT] (IUTs): The combination of equipment and procedures that can perform the derivption,
selection, pfarameterization’and execution of test cases, in conformance with a reference standardized ATS, and can produce a
conformange log.

3.3.55 multi-party testing [MPyT] context: A context in which the IUT is tested as a whole, and is required to commuhicate
with multigle othér real open systems concurrently.

3.3.56 m IUT by means of test cases which have test
purposes which cover conformance requirements that relate to more than one protocol.

3.3.57 multi-specification dependency: A conformance requirement in one specification which specifies a requirement upon
the support of another specification within a conforming system.

3.3.58 (observed) test outcome: The sequence of test events, together with associated data and/or parameter values, which
occurred during test execution of a specific parameterized executable test case.

3.3.59 parameterized abstract test case: An abstract test case in which all relevant parameters have been supplied with
values in accordance with specific ICS(s) and IXIT(s), as appropriate.
3.3.60 parameterized abstract test suite [PATS]: A Selected Abstract Test Suite in which all test cases have been
parameterized in accordance with the appropriate ICS(s) and IXIT(s).
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3.3.61 parameterized executable test case: An executable test case, in which all appropriate parameters have been
supplied with values in accordance with specific ICS(s) and IXIT(s), as appropriate, and corresponding to a parameterized
abstract test case.

3.3.62 parameterized executable test suite [PETS]: A Selected Executable Test Suite, in which all test cases have been
parameterized in accordance with the relevant ICS(s) and IXIT(s), as appropriate, and corresponding to a Parameterized
Abstract Test Suite.

3.3.63 pass (verdict): A test verdict given when the observed test outcome gives evidence of conformance to the
conformance requirement(s) on which the test purpose of the test case is focused, and when no invalid test event has been
detectdd.

3.3.64| point of control and observation [PCO]: A point within a testing environment where the occurrence of test
events|is to be controlled and observed, as defined in an Abstract Test Method.

NOTE |- A PCO is characterized by the set of ASPs and/or PDUs that can occur, according to the ATS, at that PCO.

3.3.65| preliminary result: Information to be recorded in the conformance log and to be used in determining the test
verdicy.

3.3.66| profile conformance testing: Testing the extent to which an IUT conforms to a profileJspecification.

3.3.67| profile implementation conformance statement [profile ICS]: An ICS for asystem claimed to conform to a
given profile, comprising the profile RL, plus the base specification ICSs plus the profile/specific ICS, if any.

NOTE} The corresponding ISO/IEC TR 10000-1 term is “ISP Implementation Conformarice Statement” (ISPICS).

3.3.68| profile implementation conformance statement [profile ICS] proforma: A profile RL plus the set of ICS
proformas which when completed for a system and taken together with the‘profile RL become a profile ICS.

3.3.69| profile implementation extra information for testing [profile IXIT]: An IXIT related to testing for
conforfnance to a given profile, comprising the profile XRL, plus the-base specification IXITs, plus the profile spgcific
IXIT, if any.

3.3.70| profile implementation extra information for testing {profile IXIT] proforma: A profile XRL plus the $et of
IXIT groformas which when completed for an SUT and taken together with the profile XRL become a profile IXTIT].

3.3.71] (profile) IXIT requirements list [XRL]: A specification, within a profile test specification, of constraints gn the
answefs allowed in base specification IXITs that aré-part of a profile IXIT for a system to be tested for conformarjce to
the relpvant profile.

3.3.72| (profile) requirements list [RL]:_A specification of profile conformance requirements in the formn of
modifications to the status entries from the relevant base specification ICS proformas. These requirements specify
additignal constraints on the answers-allowed in base specification ICSs that are part of the profile ICS for a system
claimgd to conform to the relevant profile.

3.3.73| profile specific implementation conformance statement [profile specific ICS]: An ICS for a system clgimed
to corjform to a given profilé, answering questions which are profile-specific and additional to those of the| base
specifjcation ICS proforma-items listed in the profile RL.

3.3.74 profile specific implementation extra information for testing [profile specific IXIT]: An IXIT related to
testing conformarnce to a given profile, answering questions related to the TUT and its testing environment, whidh are
profilg-specific-atid additional to those of the base specification IXITs.

3.3.79 profile specific test specification [PSTS]: A specification which specifies the information necessary to extend
and adaptithe set of standardised ATSs relevant to the base specifications referenced by a given profile, including test
cases for multi-protocol conformance requirements if necessary, in order to provide a complete set of abstract test cases
for that profile.

3.3.76 profile test specification [PTS]: A PTS-Summary plus the set of documents referenced by it, including the set
of base specification TSS& TP and ATSs plus the PSTS for the given profile.

3.3.77 profile specification: A specification which specifies one or more profiles. A profile specification may be an ISP,
International Standard or a ITU-T Recommendation.

3.3.78 profile test specification summary [PTS -Summary] : A specification which references all the documents
necessary to completely specify conformance testing for a given profile, including a TSS&TP and at least one ATS for
each base specification referenced by the profile, and the PSTS.
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3.3.79 protocol conformance test report [PCTR]: A document produced at the end of a conformance assessment process,
giving the details of the testing carried out using a particular ATS. It lists all of the abstract test cases and identifies those for
which corresponding executable test cases were run, together with the verdicts assigned.

3.3.80 protocol implementation conformance statement [PICS]: An ICS for an implementation or system claimed to
conform to a given protocol specification.

3.3.81 protocol implementation extra information for testing [PIXIT]: An IXIT related to testing for conformance to a
given protocol specification.

3.3.82 (protocol) profile: A profile (as defined by ISO/IEC TR 10000-1) which specifies a selection of options from a set of
related protocols, possibly together with one or more transfer syntaxes and/or information objects.
NOTES

1 Througlout ISO/IEC 9646 “profile” should be taken to mean “protocol profile”. ISO/IEC 9646 in general refers to profiles and profile
specificatiops. An ISP is an example of a profile specification specifying one or more profiles.

2 The profile specification may be in an ISP, an International Standard or ITU-T Recommendation.

3.3.83 PS[TS test case replacement list: The list of abstract test cases from base specification ATSS to be deselected for a
given profile and replaced by abstract test cases given in the PSTS.
3.3.84 reflerence (standardized) abstract test suite [reference (standardized) ATS]: The standardized ATS for which a
Means of Testing is realized.
3.3.85 Remote test method: An Abstract Test Method in which the control and obsgtvation of test events is specified folely
in terms of [Lower Tester activity, and in which some requirements for TCP may bedmplied or informally expressed in thel ATS,
but in whidh no assumption is made regarding their feasibility or realization.
3.3.86 repeatability (of results): Characteristic of a test case, such that repeated executions on the same IUT under the| same
conditions Jlead to the same test verdict, and by extension a characteristic<of' a test suite.
3.3.87 role (of an implementation in an instance of communication): A major category of operation defined in base or
profile spegification, which can be used to describe an implementation in an instance of communication.

NOTE - Pogsible roles are initiator, responder, invoker, performer, mahager, agent and the different categories of operation applicgble to
multi-party protocols.

3.3.88 selpcted abstract test suite [SATS]: The subset of an ATS selected using the ICS(s) and IXIT(s), relevant to the]IUT.
3.3.89 selgcted executable test suite [SETS]: Thé subset of an ETS selected using the ICS(s) and IXIT(s), relevant fo the
IUT.

3.3.90 serpantically invalid test event: Atestevent which is neither inopportune nor syntactically invalid, but which coptains
a semantic| error with respect to the relevant protocol specification (e.g. a PDU containing a parameter value outside the
negotiated frange for that parameter).

3.3.91 single-party testing [SP¥E] context: A context in which the IUT is required to communicate with a single othdr real
open syste

3.3.92 single-protocol testing: Testing specified for a single protocol within a single-protocol or multi-protocol IUT.

3.3.93 staple testing-state: A testing state which can be maintained, without prescribed Lower Tester behaviour, suffidiently
long to spap the gap-between one test case and the next in a test campaign.

3.3.94 standardized abstract test suite [standardized ATS]: An ATS specified within an ISO/IEC or ITU-T published
specificatign-op, in the absence of such a specification, within a publicly available specification which is in the process of|being
standardized within ISO/IEC or ITU-T, and which has the highest standardization status available, and which has the status of
at least a Committee Draft or equivalent.

3.3.95 static conformance requirement: One of the requirements that specify the limitations on the combinations of
implemented capabilities permitted in a real open system which is claimed to conform to the relevant specification(s).

3.3.96 static conformance review: A review of the extent to which the static conformance requirements are claimed to be
supported by the SUT, by comparing the answers in the ICS(s) and SCS with the static conformance requirements expressed
in the relevant specification(s).

3.3.97 status (value): An allowed entry in the status column for an item in an ICS proforma table.

3.3.98 (support) answer: An allowed entry in the support or supported values columns for an item in an ICS, in answer to an
ICS question.
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3.3.99 syntactically invalid test event: A test event which is not allowed syntactically by the relevant specification(s)
to which conformance is claimed.

3.3.100 system conformance statement [SCS]: A document summarizing which OSI International Standards, ITU-T
Recommendations or Profiles are implemented and to which ones conformance is claimed.

3.3.101 system conformance statement [SCS] proforma: A document, in the form of a questionnaire, which when
completed for a system becomes an SCS.

3.3.102 system conformance test report [SCTR]: A document produced at the end of the conformance assessment
process, giving an overall summary of the conformance of the implementation or system to the set of base or profile
ations for which conformance testing was carried out.

system under test [SUT]: The real open system in which the IUT resides.

template: A part of a proforma which can be used as the basis for developing a complete proforma.
Templates may be specified for some ICS proformas, some IXIT proformas, PCTR proformas and SCTR-pfoformas.
test body: The sequences of test events that achieve the test purpose.

test campaign: The process of executing the Parameterized Executable Test Suite™for"a particular TUT and
produding the conformance log.

3.3.107 test case: An abstract or executable test case.

NOTE | In general the use of the word “test” in ISO/IEC 9646 will imply its normal English meaning. Sometimes it may be uged as
an abbrkviation for abstract test case or executable test case. The context should make the(meaning clear.

3.3.108 test case error: The term used to describe the result of execution of\a.test case when an error is detected in the
test cape itself.

3.3.109 test coordination procedures [TCP]: The rules for cooperationamong Lower and Upper Testers, and the LTCF
if appljcable, during testing.

3.3.11) test event: An indivisible unit of test specification at the:level of abstraction of the specification (e.g. sending or
receiving a single PDU).
3.3.11]L test group: A named set of related test cases.

3.3.11Q test group objective: A prose description of-the common objective which the test purposes within a specific test
group jare designed to achieve.

3.3.11B test laboratory: An organization ‘that carries out conformance testing. This can be a third party, al user
organigation, a telecommunications administration or recognised private operating agency, or an identifiable par} of a
supplipr organization.
3.3.114 test management protocol [TMP]: A protocol which is used to realize part or all of the TCP for a particulgr test
suite.

3.3.115 test management_ protocol [TMP] implementation statement: A statement made by the client of a test
atory, stating which capabilities of a specified TMP have been implemented in the SUT.

3.3.11p6 (test) postamble: The sequences of test events from the end of the test body up to the finishing stable t¢sting

(testypreamble: The sequences of test events from the starting stable testing state of the test case up to the Jnitial
ing state:from which the test body will start.

8 test purpose: A prosc descr f citdefime jective Tsti strg—ot—a—stigle—conformance
requirement or a set of related conformance requirements as specified in the approprlate OSI spe01f1cat10n (e. g verifying
the support of a specific value of a specific parameter).

3.3.119 test realization: The process of producing a Means of Testing IUTs.

3.3.120 test realizer: An organization which takes responsibility for providing, in a form independent of the clients of a
test laboratory and their IUTSs, a Means of Testing IUTSs in conformance with an ATS.

3.3.121 testing state: A state encountered during testing, comprising the combination of the states of the SUT, the test
system, the protocols for which control and observation is specified in the ATS, and, if relevant, the state of the underlying
service.

3.3.122 test step: A named subdivision of a test case, constructed from test events and/or other test steps.

3.3.123 test system: The real system which includes the realization of the Lower Tester.
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same test system can be used as part of several Means of Testing.
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3.3.124 (test) verdict: A statement of “pass”, “fail” or “inconclusive”, as specified in an abstract test case, concerning
conformance of an IUT with respect to that test case when it is executed.

3.3.125 transient testing state: Any testing state which is not a stable testing state.

NOTE - Transient testing states include those testing states that are in the middle of a logical exchange of PDUs (e.g. to establish a connection
or perform negotiation), particularly when a request PDU has been sent (or received) and the corresponding response PDU has not been
received (or sent).

3.3.126 unfareseen test outcome: An observed test outcome not specified in the abstract test case.

NOTE - An

3.3.127 uni
them explic
NOTE-1InT

3.3.128 upy
observation|

hnforeseen test outcome can only lead to a test case error or an abnormal test case termination.

jitly in the test case.

[TCN, the unidentified test event is the Otherwise statement.

of the upper service boundary of the IUT, as defined by the chosen Abstract Test Methiod.

Hentified test event: A test event which is used to provide for receipt of PDUs and/or ASPs without identifying

er tester [UT]: The representation in ISO/IEC 9646 of the means of providing, during testéxecution, control and

3.3.129 valid test event: A test event which is allowed by the protocol specification, being both syutactically and semantically

correct, and

4 Abbr

occurring when allowed to do so by the protocol specification.

byiations

For the purposes of this part of ISO/IEC 9646 the following abbreviations apply:

ASN.1:
ASP:
ATM:
ATS:
BIT:
DTE:
ETS:
ICS:
ISDN:
ISP:
IUT:
IXIT:
LT:
LTCEF:
MHS:
MOT:

abstract syntax notation one

abstract service primitive

abstract test method

abstract test suite

basic interconnection test

data terminal equipment

executable test suite

implementation conformance statement
integrated services digital network
international standardized profile
implementation under-test
implementation exfra‘information for testing
lower tester

lower tester 'control function

message handling service

méans of testing

MPyT:
OSI:
PATS:
PCO:
PCTR:
PDU:
PETS:
PICS:
PIXIT:
PSTS:

10

14a b tocts
IIIUIY lJalI.)’ woully

open systems interconnection

. parameterized abstract test suite

point of control and observation

protocol conformance test report

protocol data unit

parameterized executable test suite

protocol implementation conformance statement
protocol implementation extra information for testing

profile specific test specification
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PTS: profile test specification

RL: requirements list

SAP: service-access-point

SATS: selected abstract test suite

SCS: system conformance statement
SCTR: system conformance test report
SETS: selected executable test suite
SPyT single-party testing

SUT: system under test

TCP: test. coordination procedures
TMP: test management protocol

TSS&TP: test suite structure and test purposes

TTCN: tree and tabular combined notation

UT:

upper tester

XRL: IXIT requirements list

5 The meaning of conformance in OSI

5.1 Introduction

In the

speciffcations in its communication with other real systems.

Appli
syntay

Confq

5.2 Conformance requirements

5.2.1

Conformance requirements can be

a) mhandatory requirements: these are'to be observed in all cases;

b) ¢onditional requirements: these are to be observed if the conditions set out in the specification apply;

<)

pptions: these can be selected 1o suit the implementation, provided that any requirements applicable to the opti

obsgrved; more information,on options is provided in annex A.

For ¢

xample, ITU-T essential facilities are mandatory requirements; additional facilities can be either conditio

optional requirements

NOTH - The ITU-T.térins “essential facilities” and “additional facilities” need to be considered in the context of the scope of th

T Rec

Equipment (DTE).

5.2.2

Furthermore, conformance requirements can be stated

rmance to a profile specification should always-imply conformance to the relevant set of base specifications.

icontext of OSI, a real system is said to exhibit conformance if itcomplies with the requirements of applicablg OSI

able OSI specifications include those that specify protocols or protocol profiles, and those that specify abstract
es and encoding rules or information objects (in so far as they are implemented in conjunction with protocolf).

pn arc

nal or

e ITU-

mmendation’concemned; for example, in many cases, essential facilities are mandatory for networks but not for Data Tefminal

a) positively: they state what is required to be done;

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

523
a)

Finally, conformance requirements fall into two groups:

static conformance requirements;

b) dynamic conformance requirements.

These are discussed in 5.3 and 5.4, respectively.

5.3 Static conformance requirements

Static conformance requirements are those that specify the limitations on the combinations of implemented capabilities
permitted in a real system which is claimed to conform to the relevant base or profile specification(s). They define the
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allowed minimum capabilities in order to facilitate interworking. They may be specified at a broad level, such as the grouping
of Protocol Data Units (PDUs) into functional units or protocol classes, or at a detailed level, such as a range of values that
have to be supported for specific parameters or timers.

Static conformance requirements can be of two varieties:
a) those which determine the capabilities to be included in the implementation of a particular base specification;

b) those which determine dependencies on the support of other base specifications (e.g. supporting services and protocols).
These are likely to be found in profile specifications and upper layer protocol specifications.

¢ ISO/IEC 9646-2 for requirements expressed in conformance clauses, and ISO/IEC 9646-7 for requirements

Dynamic c¢nformance requirements are all those requirements which specify what observable behaviour is permitted by the
or profile specification(s) in instances of communication using a particular protocol. They formythe bulk of|each
protocol spqcification and may also be a major aspect of other base specifications. They define the set of allowable behavgours

entation or real system. This set of allowable behaviours implicitly defines the maximum set of capabilities

allowed by he relevant specification(s), related to the use of the relevant protocol, that a conforming implementation of real
open systerm can have.

A system eixhibits dynamic conformance in an instance of communication if its behaviour’is a member of the set of all
behaviours |permitted by the relevant protocol specification(s), and if appropriate by the other base and/or profile
specificatiofi(s), in a manner which is consistent with the static conformance requirements.

Dynamic cqnformance requirements of a protocol specification are those that define the actual protocol: the use and forrmat of
its PDUs, sthte transitions, negotiation rules, erc. They are usually structured according to the major capabilities (e.g. functional

¢ the subject of the main static conformance requirements.

units) thatI
5.5 Confgrmance requirements related to transfer syntaxes.

Conforman
the transfer

When a pr

e requirements related to a transfer syntax are to be stated in the conformance requirements of the protocols
syntax.

htocol specification, which defines its PDUsCin compliance with Abstract Syntax Notation One (ASN.

1sing

1), is

d, the PDUs are required to conform to the specified abstract syntax of these PDUs, and to a defined set of encding

hs one of those defined in ISO/IEC 8825.

application of a set of encoding rules to“afn abstract syntax constitutes a transfer syntax (conformance to encoding ry
without a reference to an abstract syntax).

implemente
rules, such

NOTE - The
meaningless

les is

5.6 Implg¢mentation Conformance Statements (ICSs)

5.6.1 Intr

To evaluatq the conformance of a.particular system, it is necessary to have a statement of the capabilities and options Wwhich
have been jmplemented, forieach specification which is supported, so that the system can be tested for conformance against
relevant requirements, aiid against those requirements only. Such a statement is called an Implementation Conformhance
Statement ([CS).

If a set of ipterrelafed specifications has been implemented in a system, an ICS is needed for each specification.
NOTE - See[[SO/IEC 9646-7 for full details about the various types of ICS.

5.6.2 Pro i
An ICS for a single protocol is called a Protocol Implementation Conformance Statement (PICS).

pduction

In a PICS there should be a distinction between the following categories of information which it may contain:
a) information related to the mandatory, optional and conditional static conformance requirements of the protocol itself;

b) information related to the mandatory, optional and conditional static conformance requirements for dependencies on
supporting services and protocols.

5.6.3 Profile Implementation Conformance Statement (profile ICS)
An ICS for a profile is called a Profile Implementation Conformance Statement.

A profile ICS consists of the set of PICSs for the protocols within the profile, any ICSs for information objects within the scope
of the profile, the profile specific ICS, if any, plus the profile Requirements List (RL). The profile RL specifies restrictions on

12
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answers in each PICS and information object ICS to meet the requirements of the profiie specification. Th ‘pr
ICS gives any necessary further statement of capabilities and options implemented, related to the proﬁl e but
by any of the other ICSs.

Thus, the profile ICS can be described by the following formula:
Profile ICS = Y(PICS) + [XInformation Object ICS + Profile Specific ICS] + Profile RL (1)

A summary of the set of ICSs for a system is called a System Conformance Statement (SCS), 1termzmg all specifications
supported-by—the—system—1o hich-a distin is pravided The also ovide information on the

caes PPy ) E¥el S PR =

configurpbility of the system and to identify which specifications are to be the subject o

In addition, the SCS should identify the transfer syntaxes to which conformance is claimed. Details of transfer syntax
support nay be included in the PICS for the relevant protocol.

NOTE - $ee ISO/IEC 9646-7 for fuil details about the SCS.

5.7 A ¢onforming system

x 71 oA re PUIPPPAAS PRPTR IPEYN avnge ananfarming qugtam o ano whi

5.7.1 nen rererrmg 0 a set ated pr otocols and transfer Sy /ntaxes, a CoOnLormiig sysicin 15.0n¢ wniCn satisii
static and dynamic conformance reqmrements consistent with the capabilities stated in\the”PICS, for each protgcol
referencgd by the SCS. The conformance requirements of a protocol may depend on the requirements of another protogol.

5.7.2 hen referring to one or more protocol profiles, a conforming system is.on€ which satisfies both static and
dynamid conformance requirements of the base specifications referenced by the profile(s), consistent with the capabilifies
stated in|the profile ICS, the whole set being referenced by the SCS.

5.8 Inferworking and conformance

5.8.1 The primary purpose of conformance testing is to increase the'probability that different implementations are gble
to interwork.

5.8.2 hile conformance is a necessary condition, it is not en its own a sufficient condition to guarantee interworking
capabilify. Even if two implementations conform to the samé-protocol specification, they may fail to interwork fully. Trial
interworking is therefore recommended.

5.8.3 Buccessful interworking of two or more realjopen systems is more likely to be achieved if they all conform tofthe
same profile(s) than if they do not.

In orderlto prepare two or more systems for suceessful interworking, it is recommended that a comparison be made of|the
SCSs and ICSs of these systems.

If the ICSs indicate that different-profiles, or different subsets or versions of the base specifications, have been
implemgnted, the nature of the differences and their implications for interworking need to be determined. This sthdy
should Be undertaken both for-the’options in the base specifications themselves, and for the combined use of the fase
specifications in the real open‘systems.

5.8.4 Further informafion to assist interworking between two real open systems can be obtained by comparing other
relevant|informationgiicluding test reports and IXITs (see 6.2). The comparison can focus on:

a) adflitional mechanisms claimed to work around known ambiguities or deficiencies not yet corrected in [the
speciffications-or in other real open systems with which interworking is desired, e.g. the solution of multi-prot col
probl¢ms;

b) selectiomof optiomatcapabititre wir a v stratned-by-the-statte-conformancerequirerne ot-tie-base or
profile specifications (i.e. where the implementor has a free choice, e.g. the provision of an inactivity timer of a specific
duration).
NOTE - The comparison can be made between two individual systems, between two or more types of product, or, for the ICS
comparison only, between two or more specifications for procurement, permissions to connect, efc.
5.8.5 ISO/IEC 9646-5: 1994, annex A, specifies a System Conformance Test Report proforma which includes an
appropriate warning, stating the limits of conformance testing with respect to interworking.
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6 Conformance and testing

6.1 Objec

tives of conformance testing

6.1.1 Introduction

Conformance testing as discussed in ISO/IEC 9646 is focused on testing for conformance to specifications of protocols.
However, it also applies to testing for conformance to specifications which include non-protocol conformance requirements
(e.g for transfer syntax or information objects) to the extent that these can be tested by testing in combination with a protocol.
Testing for non-protocol requirements in isolation is specifically excluded.

In principle,
relevant spel

testing still tmher.

Therefore, ]

conformancg:
a) basic interconnection tests, which provide prima facie evidence that an IUT conforms;
lity tests, which check that the observable capabilities of the TUT are in accordance with the static conformance

b) capab
requiremg
¢) behav

conforma
restriction

© ISO/IEC

the objective of conformance testing is to establish whether the Implementation Under TEST{IUT)CONIONS T
bification(s). Practical limitations make it impossible to be exhaustive, and economic considerations may,re

O/IEC 9646 distinguishes four types of testing, according to the extent to which they provide an.indicati

b

nts and the capabilities claimed in the ICS(s);
our tests, which endeavour to provide testing which is as comprehensive as pogsible over the full range of dyn

s of the profile;

the
trict

n of

AMiC

ice requirements of the relevant specification(s), within the capabilities of the’IUT and, if relevant, within the

d) conforimance resolution tests, which probe in depth the conformance of aw TUT to particular requirements, to proviide a

definite y
NOTE - As 4
6.1.2 Basi

by-product of conformance testing, errors and deficiencies in protocel'specifications may be identified.

" Interconnection Tests

6.1.2.1 B

profile spedification, to establish that there is sufficient conformance for interconnection to be possible, without tryi
perform thofough testing.

6.1.2.2 BI[l's are appropriate

a) forde
b) asap
c) for chq

d) for us¢ by users of implementations; to determine whether the implementations appear to be usable for communic

with othe
6.1.2.3 BI
a) when
b) asam

6.1.24 St
Test Suite (|
the standarg

ic Interconnection Tests (BITs) provide limited testing ‘of an IUT in relation to the main features in a balEe or

ting severe cases of non-conformance;
liminary step to decide whether or notto run further capability and behaviour tests;

bcking addressing and other matfers concerned with the testing environment;

r conforming implementations, e.g. as a preliminary to data interchange.

Ts are inappropriate

faken on their own,)as a basis for claims of conformance by the supplier of an implementation;
eans to determine causes for communications failure.

hndardized BITs are always drawn from the set of capability and behaviour tests comprising a standardized Ab
Ltandardized ATS). A list of which tests are appropriate may optionally be included. To provide additional te

Jized ATS for this purpose would contravene the requirements stated in ISO/IEC 9646-2.

bs/no answer and diagnostic information in relation to specific conformance issues; such tests are not standardized.

g to

ation

ttract
Sts in

6.1.3 Capability tests
6.1.3.1 Capability tests provide limited testing of each of the static conformance requirements in one or more base
specifications and if appropriate a profile specification, to ascertain which capabilities stated in the ICS(s) can be observed, and
to check that those observable capabilities are valid with respect to the static conformance requirements.

6.1.3.2 Capability tests are appropriate
a) to check that the capabilities of the IUT are consistent with the static conformance requirements;

b) to check as far as possible the consistency of the ICS(s) with the IUT;
¢) when taken together with behaviour tests, as a basis for claims of conformance.

6.1.3.3 Capability tests are inappropriate

a) on the
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b) for testing in detail the behaviour associated with each capability which has been implemented or has not been
implemented;

¢) for resolution of problems experienced during live usage or where other tests indicate possible nonconformance even
though the capability tests have been satisfied.

6.1.3.4 Capability tests are standardized within a standardized ATS, and may be executed either as a separate test group
or together with the behaviour tests.

6.1.4 Behaviour tests

Behavjour tests test an implementation as thoroughly as is practical, over the full range of dynamic conformance
requir¢ments specified in one or more base specifications and, if relevant, within the restrictions of a profile.

6.1.4.1 Behaviour tests are appropriate, when taken together with capability tests, as a basis for the confermance
assessent process.

6.1.4.3 Behaviour tests are inappropriate for resolution of problems experienced during live usage ot where other] tests
indicafe possible nonconformance even though the behaviour tests have been satisfied.

6.1.4.3 Behaviour tests are standardized as the major part of a standardized ATS.

6.1.4.4 Behaviour tests include tests for valid behaviour by the IUT in response to relevant yalid and invalid behayiour
by the|Lower Tester.

6.1.5 | Conformance resolution tests

6.1.5.1 Conformance resolution tests are non-standardized, possibly system-specific, tests to fulfil test purposgs for
which|standardized abstract test cases are not defined. They may be used to comiplement the standardized tests used |n the
nce assessment process, in order to investigate the behaviour of anUT with respect to particular conformpance

The test architecture and test method will normally be chosen specifically for the requirements to be tested, and
need not be ones that are generally useful for other requirements. They may even be ones that are regarded as peing
unaccgptable for standardized ATSs, e.g. involving implemeritation-specific methods using, say, the diagnosti¢ and
ing facilities of the specific operating system.

In particular, conformance resolution tests may include SUT-specific means of controlling the occurrerjce of
internfl events and states (e.g. internally generated reset or the “busy” state) in order to test aspects of the protocol which
are untestable using a standardized ATS.

6.1.5.

a) [to fulfil test purposes that are identified in the relevant standardized test purposes, but for which no test cas¢s can
be ibcluded in the standardized ATS because of limitations of the chosen test method or the general untestability pf the
conformance requirement;

Conformance resolution tests are appropriate

b) for providing a yes/no@nswer in a strictly confined and previously identified situation (e.g. during implementation
development, to check-whether a particular feature has been correctly implemented, or during operational use, to
invgstigate the cause\of problems).

¢) fo investigaté the problems encountered in the execution of a standardized ATS.

6.1.5.
overall.

6.1.5.

Confomtance resolution tests are inappropriate as a basis for judging whether or not an implementation conforms

Conformance resolution tests are not standardized.

6.2 Extra information for testing
6.2.1 Implementation Extra Information for Testing (IXIT)

In order to test an IUT, the test laboratory will require information relating to the IUT and its testing environment in
addition to that provided by the ICS. This Implementation eXtra Information for Testing (IXIT) will be provided by the
client submitting the implementation for testing, as a result of completing, in consultation with the test laboratory, the
IXIT proforma supplied by the test laboratory.

The IXIT should not conflict with the related ICS.

There are one or more IXITs for each ATS to be run against an IUT. The ATS specifier, test realizer and test laboratory
all contribute to the development of the IXIT proforma.
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6.2.2 Protocol Implementation Extra Information for Testing (PIXIT)
An IXIT related to a specific protocol is called a Protocol IXIT (PIXIT).
The PIXIT may contain the following:
a) information about the System Under Test (SUT) which is needed by the test laboratory in order to be able to ru

n the

appropriate test suite against that SUT (e.g. addressing information, information related to the realization of the Upper Tester
within the SUT, etc.);

b) information Wthl’l adds prec1s10n to the mformanon glven in the PICS (e. g if the PICS states 1hal a range of values is

d) other administrative information (e.g. IUT identification information, reference to the related PICS, eicy).
6.2.3 Profile Implementation Extra Information for Testing (profile IXIT)
For profile fonformance testing, the extra information required by the test laboratory is called a profile Implementation
Informatior] for Testing (profile IXIT).

A profile INIT consists of the set of PIXITs for the ATSs to be used for each of the protocols-within the profile, plus if nece
information| object IXITs for the information objects within the profile, plus the profile IXIT Requirements List (profile J
and the profile specific IXIT, if any, for the Profile Test Specification (PTS). The profileyXRL specifies restrictions on an
in each of the PIXITs and information object IXITs to meet the requirements of the’PTS. The profile specific IXIT give
necessary fyirther information for testing related to the profile, but which is inappropriate to be included in any of the Pl
or informatjon object IXITs.

NOTES

1 Informatjon concerned with how to configure an IUT to restrict its operation to the relevant profile may need to be specified in a p
specific IXIT.

2 Although information objects are tested in conjunction with protecols, and thus extra information for testing them could be inclu
the related PIXIT, it may be useful to use an information object IXIT to keep the information that is specific to an information object se;
from the profocol related information.

Thus, the profile IXIT can be described by the following formula:
Profile IXIT = ¥(PIXIT) + [Xinformation object IXIT + profile specific IXIT] + profile XRL

6.3 Confgrmance assessment process overview

6.3.1 Thd conformance assessment process is the complete process of accomplishing all conformance testing acti
necessary tp enable the conformance)of an implementation or system to one or more base or profile specifications
assessed.

The conforfnance assessment process involves three phases:
a) preparation for testing;
b) test ofjerations;
¢) testreportproduction.

pXtra

ssary
KRL)

wers
K any
XITs

rofile

led in
barate

@)

ities
o be

6.3.2 Thg preparation for testing phase involves

a) production of the SCS, ICSs and IXITs, as relevant;
b) choice of Abstract Test Methods and ATSs, based on those documents and, for profile testing, the PTS-Summary;
¢) preparation of the SUT and Means of Testing.

6.3.3 The test operations phase involves

a) a static conformance review, conducted by analysing the ICS(s) and SCS with respect to the relevant static conformance

requirements, and checking the consistency of the IXIT(s);
b) test selection and parameterization based on the ICSs and IXITs;

¢) one or more “test campaigns’.
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A test campaign is the process of executing the Parameterized Executable Test Suite (PETS) derived from a single ATS, as a
result of the test selection and parameterization steps, and recording the observed sequences of test events and any other
relevant information in a conformance log. Thus, there will be one test campaign per ATS used.

A test campaign involves the use of a configuration of equipment allowing protocol exchanges to take place between the SUT
and a test system, such exchanges being controlled by the test system. A test campaign includes the following three types of
test: Basic Interconnection Tests (optional); capability tests; and behaviour tests.

NOTE - These tests need not be performed in separate test groups.

The test operations phase culminates in the analysis of results and this leads on to the test report production phase. These
activities afe discussed in 6.5.

6.3.4 Th¢ overview of the conformance assessment process, given above, is illustrated in figure 1.
The requir¢gments to be met by the test laboratory and its client during the conformance assessment processpate speciffed in
ISO/IEC 96¢46-5.

6.4 Use dof Basic Interconnection Tests and capability tests in the test campaign

6.4.1 If the ATS identifies a list of tests to be used as Basic Interconnection Tests, the test Jaboratory can use them as a
preliminary filter in the test campaign for that ATS. This is decided by agreement between the€st laboratory and client prior
to the start pf the test campaign.

6.4.2 It i} optional whether the capability tests are executed as a separate test group ords part of the behaviour tests| This
should be decided by agreement between the test laboratory and client prior to the staftof the test campaign.
6.5 Analysis of results

6.5.1 Test outcomes and test verdicts

6.5.1.1 The test outcome is the series of events which occurred during execution of a test case; it includes all input tp and
output fronp the IUT at the Points of Control and Observation (PCOS).

6.5.1.2 Alforeseen test outcome is one which has been defined by:the abstract test case; i.e the events which occurred during
execution gf the test case matched a sequence of test events,defined in the abstract test case. A foreseen test outcomg may
include unifentified test events, and always results in the assignment of a test verdict to the test case.

6.5.1.3 The test verdict will be pass, fail or inconclusive:

a) pass mneans that the observed test outcome gives evidence of conformance to the conformance requirement(s) on yhich
the test purpose of the test case is focused, and iS valid with respect to the relevant specification(s);

b) fail means that the observed test outcome either demonstrates nonconformance with respect to (at least one of) the
conformgnce requirement(s) on which the test purpose of the test case is focused, or contains at least one invalid test ¢vent,
with respect to the relevant specification(s);

¢) inconglusive means that the-Observed test outcome is such that neither a pass nor a fail verdict can be given.

In a SingletParty Testing (SPyT) context, the verdict is determined by the Lower Tester. In a Multi-Party Testing (MPyT)
context, thg verdict is detérmined by the Lower Tester Control Function (LTCF).

6.5.1.4 Ap unforeseen ‘test outcome is one which has not been identified by the abstract test case; i.e. the events yhich
ring execution of the test case did not match any sequence of test events defined in the abstract test casg. An
unforeseen testQufcome always results in the recording of a test case error or an abnormal test case termination for the testfcase.

error is recorded if an error is detected in either the abstract test case itself (i.e an abstract test case grror)
or in its realization (i.e an executable test case error).

6.5.1.6 An abnormal test case termination is recorded if the execution of the test case is prematurely terminated by the test
system for reasons other than test case error.

6.5.1.7 The results of executing the relevant individual test cases will be recorded in an overall summary for the IUT.
6.5.2 Conformance test reports

The results of conformance testing will be documented in a set of conformance test reports. These reports will be of two types:
a System Conformance Test Report (SCTR) and a Protocol Conformance Test Report (PCTR). When a system is tested for
support of several profiles, a separate SCTR shall be produced for each profile tested.
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The SCTR, which is always provided, gives a summary of the conformance status of the SUT, including a summary of
the verdicts assigned during the conformance assessment process. A template for the SCTR can be found in ISO/IEC
9646-5: 1994, annex A.

The PCTR, one of which is be issued for each ATS used, documents all of the results of the test cases giving a reference
to the conformance log(s) which contain(s) the observed test outcomes. The PCTR also gives reference to all necessary
documents relating to the conduct of the test campaign for that ATS.

A template proforma for the PCTR can be found in ISO/IEC 9646-5: 1994, annex B. The order of presenting the results
of the test cases in the PCTR is specified in the relevant ATS specification.

6.5.3 | Repeatability of results

In order to achieve the objective of credible conformance testing, it is clear that the result of executing a test,easefon an
TUT should be the same whenever it is performed. Experience shows that it may not be possible to execute a corpplete
confokmance test suite and observe test outcomes which are identical to those obtained on another occasien.

Neveftheless, at the test case level, it is very important that every effort is made by the test specifiers and test laborgtories
to mipimize the possibility that a test case produces different test outcomes on different occasions;
6.5.4| Comparability of results

The standardization of all of the procedures concerned with conformance testing should result in comparable test reports
being|accorded to the IUT, whether the testing is done by the supplier, a user or a third-party test laboratory. Therg are a
large humber of factors to be considered to achieve this, of which some of the mere-important are

a) tareful design and unambiguous specification of the test cases to give-flexibility where appropriate, but shbwing
which requirements have to be met, and how the verdicts are to be assighed;

b) tareful specification of the Means of Testing which should be used to run the test suite; this specification should give
flexibility where appropriate, but should meet the requirementscof the test suite, including any requirements of Test
Coprdination Procedures (TCP);
¢) kareful specification of the procedures to be followed by, test laboratories regarding the repetition of a test case pefore
recprding a verdict for that test case;

d) p proforma for a conformance test report;

e) kareful specification of the procedures necessary when reviewing results and preparing test reports.

6.5.5| Auditability of results

It may be necessary to review the observed test outcomes from the execution of a conformance test suite in order tq make
at all procedures have been cerréctly followed. Whether or not analysis of results is carried out in a marjual or
tic mode, it is essential that @ll inputs, outputs, and other test events are logged, for each test case being rup. It is
the rdsponsibility of the test laboratory to retain sufficient information to be able to produce a conformance log fqgr each

est methods

7.1 [ntroduction

Real pystems that contain OSI protocol implementations come in a wide variety of configurations and vary in the ways in
which théir behaviour can be controlled and observed during testing. A range of test methods is, therefore, defined, to
correspond to the range of possibilities for control and observation of the System under Test (SUT). T

This clause first characterizes the features of the SUT which are to be taken into consideration, next defines the possible
test methods in abstract terms, and finally provides guidance on their applicability to real systems.

7.2 Classification of real open systems and IUTs for conformance testing

7.2.1 Classification of SUTs

7.2.1.2 The following configurations of systems have been identified for the purposes of conformance testing, as
illustrated in figures 2 to 4. In each case, the SUT provides support for one or more OSI services which can underlie the
TUT and which are provided over a Physical medium. Configurations 1 to 3 are the basic configurations of SUTs:

a) Configuration 1: Complete open system (end-system)
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These systems use OSI standardized protocols within the IUT and if relevant above the IUT, up to and including one
or more Application protocols.

b) Configuration 2: Partial open system (end-system)

These systems use OSI standardized protocols, within the TUT and if relevant above the IUT, to provide one or more
OSI services.

¢) Configuration 3: Open relay-systems

These use OSI standardized protocols to provide the relaying function in Network relay-systems or Application relay-
Systems.

7.2.1.8 Other configurations can be derived from the basic configurations.

An SUT can be a combination of basic configurations 1 and 2, allowing the alternative of using OSIpand nop-OSI
protog¢ols above an OSI service (see figure 5).

7.2.2 | Identification of the IUT
7.2.2l AnIUT is that part of the SUT, which is subject to conformance testing.

7.2.2.p When the SUT is required by the protocol(s) to communicate with a single other yeal open system then the IUT
can b¢ tested in an SPyT context. When the SUT is required by the protocol(s) to commiuticate with multiple other real
open pystems concurrently then the SUT can be tested in an MPyT context.

7.2.23 In an end-system (configurations 1 and 2 of the SUT), the IUT is an iniplementation of one or morg OSI
proto¢ols. It may be a single-protocol IUT in a single OST layer (e.g. Session). Itmay also be a multi-protocol IUT, i.e a
set of[several protocols in an adjacent user/provider relationship, defined ip-etic or more OSI layers (e.g. MHS), and to be
tested in combination.

7.2.24 Inan open relay system (configuration 3 for the SUT), the JUT is an implementation of at least the protocollentity
whicl provides the relay function. That protocol entity is a user, (in the OSI sense) of at least two service proyiders.
Therdfore, the IUT containing the relay function is a multi-party TUT.

7.2.255 When OSI and non-OSI protocols exist in a system; the TUT(s) are defined to encompass only one or mote OSI
protogols. Testing non-OSI protocols is in general outside the scope of ISO/IEC 9646, although the concepts may be
appli¢able to testing some non-OSI protocols.

7.2.2)6 The part of the SUT to be considered as.the TUT is subject to the agreement of the test laboratory and the ¢lient.

7.3 Abstract testing methodology

7.3.1| General

Test ethods need to refer to an-abstract testing methodology, based upon the OSI reference model. Considering end-
systeJ:: (complete or partial open-Systems) and single protocol IUTs within these systems, Abstract Test Methads are
descrfbed in terms of what putputs from the IUT are observed and what inputs to it can be controlled. More speciffcally,
an Abstract Test Methodis'déscribed by identifying the points closest to the IUT at which control and observation|are to
be exgrcised.

The QSI protocolsspecifications define allowed behaviour of a protocol implementation (i.e. the dynamic conforfnance
requifements).in) terms of the PDUs and the Abstract Service Primitives (ASPs) both above and below that
impldmentation.

If an JUT comprises more than one protocol entity, the required behaviour can be defined in terms of the ASPs aboye and
belo 11 T'T', int‘lnrling the PDLIs of the Prntn(‘nlc in the TUT

If the TUT is a multi-party IUT, the required behaviour needs to be defined in terms of ASPs above and below the IUT,
including the PDUs of the protocol in the IUT, as many times as required by the number of parties. If the SUT is a relay
system, the required behaviour of the IUT is defined in terms of the ASPs below the IUT, including the incoming and
outgoing PDUs to be relayed, on each side of the relay.

The Abstract Test Methods are defined in two contexts, further explained in ISO/IEC 9646-2: the Single-Party Testing
context and Multi-Party Testing context, to test IUTs of corresponding nature. When the two contexts differ, the
differences are outlined in what follows.

The starting point for developing Abstract Test Methods is the conceptual testing architecture, illustrated in figure 6. It is
a “black-box” active testing architecture, based on the definition of behaviour required of the IUT.
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7.3.2.1 The action of the conceptual tester(s) shown in figure 6 involves two sets of interactions: one above and one
below the IUT. These can, in theory, be observed and controlled from several different points.

7.3.2.2 Each possible PCO is identified by three factors:

a) a service boundary at which the test events are controlled and observed; this boundary may or may not be at an OSI
layer boundary;

b) the set of test events (ASPs or PDUs) that are controlled and observed at this point;

¢) whetherthey-arecontroled-and-observedwithinthe ST orin the test syste

of ppssible PCOs, which offer different degrees of control and observation of IUT behaviour. ISO/IEC, 9646 makes a
sele¢tion from this set of possible PCOs, and defines for use in standardized ATSs a limited number, of Abstract Test

7.3.2.4 If control and observation is specified in terms of ASPs, it will include control and gbservation of thg PDUs
ed by those ASPs; but if it is specified solely in terms of PDUs then the underlying ASPsare not considergd to be
trolied or observed.

7.3.2.5 The PCOs can be modelled as two queues:

a)| one output queue for control of test events to be sent towards the TUT; and
b)| one input queue for the observation of test events received from the IUT.
7.3.2.6 The ASP activity below the IUT can be observed and controlled‘by the peer activity in a test systen} via an
und¢rlying service-provider. It is assumed that the underlying servicg’ offered is sufficiently reliable for control and
obsgrvation to take place remotely.

It is [possible that the ASP activity above the IUT might not be gontrollable nor observable, in which case this acfivity is
said|to be hidden.

NOTE - There are no PCOs above an IUT which includes the actual relay part of an open-relay system.

7.3.2.7 SUTs are not required to provide access to sérvice boundaries. However, the possible provision of sucl} access
and [the possible positions of such boundaries with respect to the protocol(s) of the IUT are factors to be taken into
condideration in the definition of the Abstract Tést Methods, which may take advantage of this access to define the ATSs
in tefms of the corresponding ASPs. It does-not matter whether the accessible boundaries are accessed via Service-fccess-
Poirjts (SAPs) or via some other PCOs.

7.4 | Abstract testing functions.

The|definition of an Abstract Test Method makes use of four abstract testing functions, named the Lower Tegter, the
Lower Tester Control Function, the Upper Tester and the Test Coordination Procedures.

The|Lower Tester is the tepresentation of the means of providing, during test execution, indirect control and obsgrvation
of the lower service(boundary of the TUT via the underlying service-provider. The underlying service-providgr is, as
illudtrated in figure/7; beneath the (lowest) protocol which is the focus of testing. It may use one or more OSI Igyers, or

the Physical medium only.
The| Lower Tester Control Function is the representation of the means of providing, when in an MPyT confext, the

coofdination of the Lower Testers and the assignment of the test verdict.

The y 3
upper service boundary of the IUT, as defined by the chosen Abstract Test Method.

ution, control and observation of the

NOTE - There is no Upper Tester for testing an open-relay system.

In the SPyT context, the Test Coordination Procedures define explicitly and implicitly the rules for cooperation between
the Lower Tester and the Upper Tester. In the MPyT context the Test Coordination Procedures define explicitly and
implicitly the rules for cooperation among the LTCF, the Lower Testers and Upper Testers.

The ATSs for different Abstract Test Methods will vary in the way that they specify requirements on the TCP among the
Upper and Lower Testers. In some cases, it is possible to define a Test Management Protocol (TMP) to provide the
coordination rules. In other cases, it is not possible to specify what mechanisms might be used; it is possible only to
describe the requirements to be met by the TCP.
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In the MPyT context, therc are additional needs for cooperation among the Lower Testers, between the Lower Testers and the
LTCF, among the Upper Testers, and between the Upper Testers and the LTCEF, if applicable.The rules for such cooperation
are also called TCP (see ISO/IEC 9646-2: 1994, 11.2.3 and 11.5.4).

7.5 Overview of Abstract Test Methods

7.5.1 End-system IUTs in the Single-Party Testing context

In the SPyT context, for the IUTs defined within end-system SUTs (configurations 1 and 2 in figures 2 and 3) four Abstract
Test Methods are defined: two that use a PCO between the Upper Tester and the IUT (the Local and Distributed test methods)
and two thatruse-onty-the-single P h-the-FowerTester-(the-Coordinated-and-Remote-testmethe

All test methods use control and observation of ASPs below the IUT and PDUs exchanged with the IUT, by means of a'Lower

7.5.2 The Local and Distributed test methods

In both the ILocal and Distributed test methods, there are two PCOs: one beneath the Lower Tester and thie.other at the upper
service bourpdary of the IUT.

In the Localltest method, the Upper Tester is located within the test system; whereas in the Distributed test method, the Upper
Tester is locpted within the SUT.

The Local tdst method requires the upper service boundary of the IUT to be a standardized hardware interface; the Distributed
test method fequires it to be either a human user interface or a standardized programming language interface. In both methods
access to this interface is required for testing purposes.

In the Local| test method, the TCP are realized entirely within the test system. In’both methods the requirements for the [TCP
are specified, but the procedures themselves are not.

These test njethods are illustrated in figures 8 a) and b).
7.5.3 The Coordinated and Remote test methods

In both the Coordinated and Remote test methods, there is only one PCO: beneath the Lower Tester. Neither method reqpires
access to thg upper service boundary of the IUT.

In the Coordinated test method, the TCP are realized by means of standardized Test Management Protocols. The Upper Tgster
is an implementation of the relevant TMP. This method is'illustrated in figure 8 (c).

In the Remote test method, some requirements for TCP-may be implied or informally expressed in the ATS, but no assumption
is made regarding their feasibility or realization. There is no Upper Tester as such, but some Upper Tester functions mdy be
performed by the SUT. This method is illustrated-in figure 8 (d), the dotted lines indicating that only the desired effects of the
TCP are described in the ATS.

7.5.4 Varipnts of abstract test methods

Each of the four SPyT Abstract Test Methods can be used to test single-protocol IUTs or multi-protocol IUTs as a whole. Each
of the test methods also has an embedded variant which can be used for testing one or more protocols embedded within a multi-
protocol IUT.

The four SPyT Abstract Fest Methods and their embedded variants are fully specified in ISO/IEC 9646-2: 1994, clause 11.
7.5.5 IUTS in the Multi-Party Testing context

A generalizgtion of the abstract testing methodology is defined to provide for the MPyT context. This generalization allows for
multiple Loeér-Testers, each representing one of the real open systems with which the IUT needs to communicate. In addjti
there is an L T ; i i ;

zero or more Upper Testers and the appropriate TCP may be used as an MPyT Abstract Test Method.

The requirements on the LTCF, Lower Testers, Upper Testers and TCP in the MPyT context are specified in ISO/IEC 9646-2:
1994, 11.5.

[y

7.6 Applicability of test methods to real open systems
The architecture and stage of development of a real open system determines the applicability of test methods to it.
Local test methods are applicable only to testing SUTs that have two hardware interfaces (e.g. transceivers).

Distributed test methods are applicable only to testing IUTs that have an upper interface accessible either to a human user or
to a software Upper Tester with a standardized programming language interface.
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Figure 8 - Overview of Abstract Test Methods
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Coordinated test methods apply where it is possible to implement a standardized TMP in an Upper Tester in the SUT, above

the IUT.

Remote test methods apply when it is possible to make use of some functions of the SUT to control the IUT during testing,

instead of using a specific Upper Tester.

The SPyT single-protocol test methods are the most appropriate for testing the majority of the protocol conformance

requirements.
The embedded variants permit the application of single-protocol testing to all protocols of a multi-protocol IUT.

The SPyT t
required.

For comple
embedded t

a) the up

e open systems, not using multi-party protocols, the preferred test methods are the appropriate single-pro
st methods, used incrementally, with the following PCOs:

ber interface of the Application layer as provided by the complete open system, when applicable;

b) succe
Tester, s

ively, each SAP below the protocol which is the focus of the testing, as controlled and_observed in the L
ing from the lowest protocol of the IUT and working upwards.

The use off MPyT allows IUTs that support multi-party protocols to be tested with respect to their behaviour
communicating with more than one real open system. MPyT should only be used after all the single-party aspects of the
have been tgsted.
7.7 Appli
ISO/IEC 96

ability of the test methods to OSI protocols and layers
46-2: 1994, annex A, provides guidance on the applicability of tesymethods to particular protocols and layer

8 Test duites

8.1 Struc

Test suites have a hierarchical structure (see figure 9) in which:aiimportant level is the test case. Each test case has a speg
test purposd, such as that of verifying that the TUT has a certain required capability (e.g. the ability to support certain pj
sizes) or ex

fure

Within a tedt suite, nested test groups are used to provide a logical ordering of the test cases. Test groups may be nested
arbitrary depth. They may be used to aid planning, development, understanding or execution of the test suite.

Associated
for a given
containing the given test group. Likewise] complete test purposes are formed by concatenating the appropriate complet
group objedtive with the individual test purposes.

ith each test group may be a test'\group objective. When such objectives exist, the complete test group obje

Test cases rhay be modularized by-using named subdivisions called test steps.

For practicdl reasons, common/test steps may be grouped together into test step libraries (analogous to subroutine or proct
libraries in programminglanguages). Test step libraries may be structured into nested sets of test steps, to any depth of ne
Test step lifraries may, be associated with the whole test suite or with a particular test group.

ibit a certain required behaviour (e.g. behave‘as required when a particular event occurs in a particular state).

tocol

pwWeEr

vhen
1IUT

D.

ified
acket

to an

ctive

st group is formed by the concatenation of the given test group objective with those of any higher level test ggoups

P test

dure
ting.

Test events are indivisible units of specification within a test step (e.g. the transfer of a single PDU or ASP to or from the JUT).

All test stef]s are'specified as an ordering of test events or other (smaller) test steps. All test steps are, therefore, equivalg

nt to

stevents

an ordering

8.2 Abstract and executable test cases

8.2.1
defined by the test suite specifier) and from the relevant specifications.

In the SPyT context, an abstract test case

a) specifies all sequences of foreseen test events necessary in order to achieve the test purpose; these test events com
the test body;

b) specifies, if the initial testing state required by the test body is not the desired starting stable state of the test case, at

An abstract test case is derived from a test purpose (possibly covering a set of related conformance requirements, as

prise

least

one sequence of test events to put the IUT into the initial testing state for the test body; these test events comprise the test

preamble;
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means “a is composed of b and ¢”

Figure 9 - Test suite structure
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¢) specifies, if the test body can end without the IUT being returned to the desired stable testing state, at least one sequence of
test events to return the IUT to the desired stable testing state; these test events comprise the test postamble;

d) uses a single SPyT test method to define the configuration of the Lower Tester, Upper Tester, TCP and PCOs to be used in

the specific

ation of all sequences of test events;

e) specifies the verdict to be assigned to each foreseen test outcome.

8.2.2 Inthe

MPyT context, an abstract test case

a) specifies the test steps of a Lower Tester and if necessary the corresponding Upper Tester for each IUT component,

including

b) uses a
Tester, if ar]

¢) specifies
d) specifies
8.2.3
a) uses a st
b) may be (
8.2.4 Thetg

s]:gle MPyT test method in the specification of the behaviour of each Lower Tester and its corresponding

a5 appropriate;

y, and TCP;
the assignment of a preliminary result by each Lower Tester;
an LTCF which assigns the test verdict dependent upon the preliminary results.

In both SPyT and MPyT contexts, an abstract test case

hndardized test notation for the specification of all sequences of test events;
onstructed from test steps, each of which is a set of sequences of test events.
st preamble and postamble may be specified in different ways depending on the-degree of control and observ

provided by the test method used, or on the variety of different possible stable testing states from which the derived abstrac

case can start
purpose.
8.2.5 Anex
system, in cof

8.2.6 Thea
cases, respect

nbination with the SUT.

vely.

8.3 Base spiecification conformance testing specifications

Standardized
in a multi-par

a) an initia

ATSs to be used in conformance testing for a base specification or a combination of base specifications are i
conformance testing specification whichncludes:

part providing the Test Suite Structure.and Test Purposes (TSS&TP) applicable to the ATS(s);

b) appropriate parts for the standardized ATS(s);

C) a part sp

8.4 Profile

““‘Profile Test
profile. A Prg
Nevertheless
the PTS; this

ecifying the TMP, if applicable-(see ISO/IEC 9646-2: 1994, clause 13).
Test Specifications (PTS)

Specification’” is the-term given to the complete set of documents needed to specify conformance testing for a g
file Test Specification (PTS) is a library of standardized documents rather than a single standardized docur]

s called thie Profile Test Specification Summary (PTS-Summary). The PTS-Summary is itself a part of the P]

PTSs are bas

d on the standardized ATSs for the relevant base specifications. If, however, the profile references one or

and in which it can end. The resulting abstract test cases are simply different ways of achieving the samg

ecutable test case is derived from an abstract test case, and is ina\form which allows it to be executed by thg

there is a singlé‘standardized document which provides the complete set of references to all the other documen

[Jpper

ation
[ test
test

test

Hjectives ‘‘abstract’” and ‘‘executable’” are used to describe'test suites which comprise abstract and executable test

sued

iven
nent.
ts in
r'S.

nore
base
0 be

submitted to the appropriate organisation for standardization. If the TSS&TP is also not yet standardized, then it too needs to be
developed at least for the appropriate subset of the base specification and submitted to the appropriate organisation for

standardisatio

1.

Once an appropriate set of ATSs has been assembled, they will need to be parameterized for the profile and some of the test cases
may need to be replaced by others tailored specially to the needs of the profile. In addition, some extra abstract test cases may be

needed to cov

a) test case

er profile specific conformance requirements, including the following:
s for additional test purposes for a specific base specification (extending the coverage of its TSS&TP);

b) test cases for conformance requirements that concern more than one base specification (i.e. multi-protocol test cases or test
cases for a protocol together with an information object).

All this information, needed to extend and adapt the set of standardized ATSs to meet the needs of conformance testing for the
profile, should be standardized in a document called a Profile Specific Test Specification.
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9 Relationships between parts, concepts and roles

Figure 10 is a pictorial representation of the relationship between the various parts of ISO/IEC 9646 and the processes of
producing abstract and executable test suites and test reports.

This part of ISO/IEC 9646 provides general concepts and definitions which underpin the other parts. It is, therefore, for
use by all users of ISO/IEC 9646.

ISO/IEC 9646-2 concerns the production of testable protocol specifications and conformance testing specifications. It is,

egifiers.

ISO/IEC 9646-5 concerns the roles of a test laboratory and its client in the conformance assessment process, which
culminates in test report production. It is, therefore, for use by test laboratories and their clients.

ISO/IEC 9646-6 concerns the production of testable profile specifications and PTSs. It is, therefore;for use by profile
definjng groups and test suite specifiers.

ISO/IEC 9646-7 concerns the requirements and guidance for ICSs and SCSs, their proformas, and profile RLs| It is,
therefore, for use by ICS proforma specifiers, suppliers and test laboratories.

10 Compliance

In ISP/IEC 9646, compliance refers to meeting the requirements specified i on€ or more of the parts. This word is used
in anjattempt to eliminate confusion between compliance to one or more parts of ISO/IEC 9646 and conformancg of an
implgmentation to relevant International Standards, ITU-T Recommendations or ISPs.

ISO/IEC 9646-2 to 9646-7 contain compliance requirements, approfriate to the various activities addressed. These, jf met,
will achieve the objectives of conformance testing, as described ifthe Introduction of this part of ISO/IEC 9646.

This part of ISO/IEC 9646 contains no compliance requirements.
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suit the purpose of the implementation).
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and the limitations of the choice.
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A3
a)
b)

©)
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ofas

A5

other
condi

the splecification in which the option appears.
NOTH - Optional static conforgiance requirements are more fully discussed in ISO/IEC 9646-7.

thele options could also be considered to be alternative mandatory features;
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Annex A
(informative)

Options

Dptions are those items in a specification for which the implementor or implementation'may make a choice (

Such a choice is not truly free. There are requirements which specify the conditiéns under which the option aj

[he following are examples of options and associated requirementsy. the list is not exhaustive:
‘Boolean” options: the option is “do or do not do”; the requirement is “if do, then do as specified.”;

mutually exclusive options: the requirement is to do justene of n actions, the option is which one of them

Dptions may apply to anything within the scope of a specification (e.g. static or dynamic aspects, use or pro
brvice, actions to be taken, presence/absénee or form of parameters, erc.).

specifications which apply to the implementation, the other base specifications used, the intended applig
lions of procurement, target price for the implementation, efc.). However, these have no bearing on conforma

.8. 10

bplies

rsely, there may be mandatory or conditional requirements, or prohibitions,in a specification which are depgndent
on thg choice made or on a combination of the choices already made.

lo do;

electable options: the option is to do any m out of nactions, with a requirement to do at least one action (1 <=m <=n
and n >=2).

ision

n a wider context, the choice may be determined by conditions which lie outside the scope of the specification (e.g.

ation,
hce to
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Annex B
(informative)
Index of ISO/IEC 9646 Parts 1,2,4,5, 6 and 7
B.1 Infroduction Abstract test method:
S ) ey el [113.3.5,6.3.2,7.3.1,7.3.2.3,7.8:2.7, 7.4, 7.5| Figure 8
This anngx presents an aiphabetical index of terms and acro- [218.10.5, 17, 12.3.1
nyms wilh references to their uses in ISO/IEC 9646 (1994) [4] 6,2 5' A | 2 A 1' 3
parts 1, 3, 4, 5, 6 and 7references are in terms of clause, fig- [516.2.1.1, Figure 1, 6.3.12, 6.3.13, 6.4.6.1, § 2.1
ure and thble numbers, grouped by part, with each group pre-
fixed by the part number in square brackets. The significance A2(1.8), A22.0),B:2(1.3), C.2(2)
of each reference is indicated as follows: [6]7.4,8.2.5,10.3.2,10.3.3
) Abstract test suite specification:
a) defipitions of the terms are in bold; [113.3.7,652,9
b) majpor uses of the term or acronym are in italics; [2]5.2,41.3.4,11.6.2, 12, 13,14, 15

[4] 5:2,6.2,6.3.2,6.3.3,6.6,A2.2,A2.3,A4.3,A.45
[516:2.1.42,62.1.5.1,6.3.1,63.2,6.4.1,6.46,7.1,
7.3.1,7.5,82.1, A.2(2.n), B.1, B.2(1.3), BJ2(6),
B.2 The Index C.2(2)
[6]8.2.5,9,10.3, A.2(4)

¢) othdr uses are in normal font.

Abnormal test case termination: ’
[113.3.1, 3.3.126,6.5.1.4, 6.5.1.6 Abstract test suite:
[4] 6.4 [1] 3.3.6, Figure 10

62.4,83.1 [2153,6.1,8,9, 10, 12, 14,15

(5]
Abstract|service primitive: [4]15,6.2,6.3.3,6.3.4,6.4,6.5, A.1.3, A.1.7, A.1.8,
[1] 3.3.2, 7.3.1, Figure 6, Figure 7, 7.3.2.4,7.:3:2.6, A2l

5.1, Figure 8 [5] Figure 1,7.6.2.4, A.2(1.8), C.1, C.2(2)

1.222,113,11.4.1,13 [617.2,8.2.5,9
4, A12 A13, A43 [71A.6.3,A8.2.3

[514.2.1.2.1,6.2.1.3, C.2(5) Abstract testing context:
Abstract| syntax: (113.3.8
[115.1,55 Abstract testing methodology:
21 6.3.1, 12.1 [1]3.3.9,7.3,7.5.5
[4] $.4 [2111,C.2
[516.42.1 Accreditation:
[716.1, 6.6, 8.5.5,8.5.9, G.1 [516.3.1.2, A.2(2.n), B.2(1.1), C.2(3)
Abstract| test case.error: ACSE:
[1] B.3.4,6.5.1.5 [2]14,A62,A64,C2
[4] .4 Analysis of results:
[517.6.2.4 [176.3.3, Figurc 1, 6.0
Abstract test case: Answer:
[113.3.3,6.1.5.1,6.5.1, 8.2,8.4 [1] 3.3.98,5.6.3,6.2.3,7
[2]8.2,10.3.2,10.3.3,10.4, 12.3,12.4, 14 [517.21
[4]15.2,5.3,6.2.2,6.3.3,6.4,6.6,A.1.2, A.1.5 A.3, [716.3.1,6.4,6.5.1,6.5.5,6.7.2.3,8.3.7.3,8.5.2, 8.7.3,
A43 9.1,9.2.2,9.3,95, A2, A312, A3.14, A322,
[517.6.2.4, 8.3.1, B.2(6), C.2(5), C.2(7.2.4), C.2(8.2.2) A412,A422 A52,A62 A72 A822C2,
[6]7.2,9,10.4.2 . C3
Application layer:
[113.1,7.6

[2]111.2.2.2,11.3.3,11.6.2
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ISO/IEC 9646-1:1994(E)

Comprehensive testing service:
[1]3.3.18
[2] 11.6.2

[416.2.5

[516.3.1.2,6.3.2.2,9.1
Conditional expression:

[2]1B.5
[719.2.1,

9.2.4,9.25,9.3.2,9.33,95,C.1

Conditional requirements:
[115.2.1,(A2
[2] 6.4, B[4.3
[719.2.5,|A.5.4,G.1
Conditional sfatement:
[716.7.2.,A6.1,A.7.1,A7.3
Conditional status value:

[5] 7.2.1.

© ISO/IEC

6.5.3,6.5.4,7.2,8.3,8.4,9, 10, Figure 10
[215,10.4, A.4, A5, A6.3,B.1,
[513.2,3.4,63.1.2,7.7.4,8.2.1,9.1, A.2(1.6), B.1
[6] 7.5, 8.1
[716.7.2.1,6.7.2.2,8.52,9.1,9.2.1, A.3.1.3, A.3.2.3,

A.41.1,A413, A423, A53 A.63,A73,

A8.1.3,A8.23

Conformance:
[711.2

[719.2.5.p, A.5, Figure 29
Conditional sfatus:
[71 8.3.7.B, 9.2.5.4, Figure 23,9.3.2, A.5.2, A5.3,
A8.1.]1,H2

Conditional s
[7117,9.3
Conformance
[113.3.19

10
[2] 14.2
[415.3,6
[513.1,3
6.3.3,

[6]7.1
[716.1, 6
Conformance|
[2]16.3, 6
[616.2.2,
[715, 8.1
Conformance

pport answers:

2, Figure 25,9.3.3, A.2

assessment process:

,6.1.4.1,6.1.5.1, 6.3, Figure 1, 6.5.2, 9, Figure

4
3,3.5,5,6.1,6.3.1.2,6.3.1.3,6.3.2.1,6.3.2.3,
6.4.42,72.1.5,77,8.1,82.1,83.1,A.1, B.1

72.1,6723,7,A2
clause:

4,7,12.5,B.5
82,9,10.2, A2(4)
8.2.6,85.4,85.9,12
log:

[1]13.3.20, 6.3.3,6.5.2,6.5.5

[4152,5
A4S
[517.6.1,
8.3.2,

3,6.1,6.2.6, 6.4, 6.6,7)A.3, Figure 2, A.4.3,

7.6.2.1,7.6.2.4,,16/2.5,7.7.2,7.7.3,8.1,8.3.1,
B.2(1.3), B.2¢6)

Conforming implementation:
[1]13.3.25,5.4,6.1.2.2
[71A3.12,A3.1.4, A3.2.2,H1
Conforming system:
[1]13.3.26, 5.7
[716.1,859,D.1.2
Coordinated test method:
[1]3.3.27, 7.5.3, 7.6, Figure'8
{2] 11.1.8, Figure 3, 11.3:¢/13, A.1, A2, A5
[4] 6.2
[5162.14,7.53
Copyright:
(2112.7
[718.2.7
Coverage:
[1)8.4
[21 8.2, 8.5,10.1.3,10.2.1, 10.3.1, 10.3.5, 10.4, 105,
12.1
[6]7.2,10.4

Data link layer:
[1]13.1
Defect report:
[2112.22,12.6,15
[4] 6.6
[517.6.2.4,83.1
[6]9,10.2,10.3,10.4
[718.7.2,H.1, H2, H3
Diagnostic trace:
[517.7.2,8.1
Distributed test method:
[113.3.28,7.5.1,7.5.2, 7.6, Figure 8

Conformance{resolution.tests: [2]11.3.3, Figure 2,11.6.2, Figure 11, A.4,A.5, AL6.2,
[113.3.21,6.1.1,6.1.5 A.6.5
[2]12.3.] [4]11.1.8,6.2
Conformance{tést’ suite: [516.2.1.3
[113.3.22,6.5.3,6.5.5, 8 Double status notation:
[215.2 [71D.1
[716.7.1,A.8.2.3 DTE:
Conformance testing specification: [114,5.2.1
[1] 3.3.24,8.3 Dynamic behaviour:
[218,10.1.1,11.6.2, 13 [6] 7.3.2
[4] 5.1 [718.5.5,A.1.1,A.1.2
[5]5.2,6.3.1.2,6.3.2.1,6.3.3, 6.4.6.1, 9.1 Dynamic conformance requirements:
615,7.1,7.2,7.3.1,7.3.2,8.2.3,8.2.4,8.2.7, 10.3, [113.3.29,5.2.3,5.4,5.7,6.1.1,6.1.4,7.3.1
A2(2N) [216.2.1,6.3.2,B.4.2
Conformance testing: [6] 6.2.5

[1]3.3.23,5.6.4,5.8.1,5.8.5,6.1.1,6.2.3,6.3,6.5.2,

34

[716.1,85.1,8.5.4,85.5, A.1.3
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© ISO/IEC

Dynamic conformance summary:
[51 B.2(4)
Dynamic conformance:
[71D.1.3
Dynamic reconfiguration:
[716.1, 6.6
Dynamic requirements:
[71A3.1.1,B.1,B.2,D.1.1,D.1.2, D.1.4

ISO/IEC 9646-1:1994(E)

B.2(4), B.2(6)
[6]7.3.2
[71A8.2.1

FDT:

[2] 4,10.3.1,12.6,B.3.1,B.8

Finite states:

[2] B.7

Foreseen test outcome:

[113.3.35,6.5.1.2,8.2.1

Embedded test methods:

Executable test case:
1 3.3.31, 6.5.1:5,8.2, 8.2.5
[4]15.3,6.1462.2,6.3.3,6.4, A.1.2.1, A3
[318.3.1
Execuytablé test suite:
[113:3.33,9

Formal description techniques:

Formal methods in conformance testing:

ICS item:

ICS proforma item:

ICS proforma question:

ICS proforma specification:

ICS proforma:

ICS question:

[2110.3.1, 12.6, B.3.1, B.8

[2110.4

[1]3.3.36
[517.2.1.2,7.2.1.3
[716.3.1, Figure I\ ‘Figure 3, 8.5, 9.2.1, D.[L.3

1] 3.3.36
[517.2.12,9.2.1.3
[7]1 6341, Figure 1, Figure 3, 8.5,9.2.1, D.[L.3

[133.3.37

[4] 6.3.3,6.3.4

[6] 10.4.2,10.4.3

[716.3.1,6.3.3,6.4,6.5.1,6.5.4,7,8.3.7.2,8.5.2,85.5,
8.7.2,8.7.4,9.1,9.3.1,9.5,10, A.3.1.2, A.4.1.1,
A412,A81.1,A812B.3,B4D.1.2, D.1.3,
D.1.4,D.1.5,D.2, H.1

[713.1,8,9.5,12

[1] 3.3.40, 5.3, Figure 1,9

[216.3.3,6.4,7,82,9,10.5,14,B.1,B.5

[416.3.3,63.4,A.22

[S] Figure 1, 6.3.1.2,6.4.2,6.4.3,7.2.1.2

[616.2.4,822,824.3,9,10.2,10.4.3, 10.6.2

[715,6.3,6.4,6.5,67.1,8,9,A.1.3, A.1.5]A3.2.1,
A411,A44, A52 A6.3 11,12

[1] 3.3.37
[4]16.3.3,63.4
[6]110.4.2,10.4.3
[716.3.1,6.3.3,6.4,6.5.1,6.5.4,7,8.3.7.2,8.5.2,8.5.5,

[2}) 12.5, 14.1

[4]5.3,5.5,6.3,6.4,6.6, A2, A42, A45
[517.3.1,8.3.1, B.2(6)

[617.1,9

[716.7.2.1

Fail verdict:
[1]1 3.3.34, 3.3.124,6.5.1.3
[2] 12.4.1
[5]7.6.2.4,7.6.3.4,7.6.4.3, 8.3.1, A.2(2.n), B.2(2),

872 8749179319510, A3 12 A4.1.1,
A.4.12 A81.1, A8.12 B.3,B.4,D.1.2,D.1.3,
D.1.4,D.1.5,D.2, H.1

ICS template:

[713.2,1.1,1.2

[1]13.3.39, 4,5.6,5.8.3,5.8.4,6.1.1,6.1.3,6.2.1, 6.3,

Figure 1, 9, Figure 10
[2]14,6.3.3,7,82,10.4, 14, 14.1
[4]1 4,5.3,5.5,A.1.7, A43,A45
[514,5.2,5.3,6.1,6.3.1.2,6.4.1,6.4.2,6.43.3,6.4.4.2,
6.4.5.1,7.1,7.2.1, Figure 2, Figure 3, Figure 4,7.3.1,

35
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ISO/IEC 96

7.4.1.1,
B.2(5),

46-1:1994(E)

8.3.1, A.1, B.1, B.2(1.2), B.2(2), B.2(3),
B.2(6), C.1, C.2(5), C.2(8.1), C.2(8.2)

[614,62.5,75,9

[714.1,5,

6.1,6.2,6.3.1,6.5.1,6.5.2,6.5.5,6.5.6, 6.6,

6.7,6.72,7,82.2,82.5,8.2.6,82.7,83.3,83.4,
8.3.7.2,8.7.2,8.7.3,9.1,9.3.2,10,A.52, A.6.4,F.2,
G.2,1.1,12

Idle testing state:

© ISO/IEC

Information object ICS proforma:
[6] 8.2.4.3, A.2(2N)
[715,6.3.3,6.4,6.5.1,6.5.4,8.1,8.6,8.7.4, F.2
Information object ICS:
[1]3.3.45
[516.42.1,6.4.2.3
[716.2,6.5.5,6.7.2.1,8.2.5,F.2
Information object IXIT proforma:
[51.C2(R), C2(8.1)

[1]3.3.3

[2112.3.1,12.3.4
Implementati¢n conformance statement:
[113.3.39, 5.6,5.8.3,5.8.4,6.1.1,6.1.3,6.2.1, 6.3,

Figurg

1,9, Figure 10

[216.3.3,|7, 8.2, 10.4, 14, 14.1
[415.3,5[5,A.1.7,A.43,A 45
[515.2,5]3,6.1,6.3.1.2,6.4.1,64.2,6.43.3,6.4.4.2,

6.4.5.1

,7.1,72.1,7.3.1,7.4.1.1,83.1,A.1,B.1,

B.2(1.2), B.2(2), B.2(3), B.2(5), B.2(6), C.1, C.2(5),
C.2(841), C.2(8.2)
[616.2.5,]7.5,9

[715,6.1

6.2,6.3.1,6.5.1,6.5.2,6.5.5,6.5.6, 6.6, 6.7,

6.7.2,]7,8.2.2,8.2.5,8.2.6,8.2.7,8.3.3,8.3.4,8.3.7.2,
8.7.2,8.7.3,9.1,9.3.2,10,A5.2, A6.4,F2,G.2
Implementatipn extra information for testing:

[1] 3.34]

,5.8.4,6.2, 6.3, Figure 1, Figure 10

[218.2, 1]1.3.5

[4]5.3,6
[515.2,5

1,6.2.5,65 A.1.7,A.18 A22 A43, A45
3, 6.1, Figure 1, 6.2.1.5, 6.3.1.2, 6.4.1, 6.4.4,

7.1, 72.1.4, Figure 2, Figure 3, Figure 4, 7.3.1,

7.4.1.

,8.3.1,A.1, A.2(1.7), A.2(2.n), B.1, B.2(1.3)y

B.2(1}4), B.2(6), C.1
[616.3,72,7.5
[7]1 10, Ahnex E
Implementatipn under test:
[1]13.3.43,6.1,6.5.1,6.5.3,6.5.4,7.2, 1.3)1, Figure 6,

Information object IXIT:
[1] 3.3.46, 6.2.3
Information object specification:
[2] 6.4
[516.4.2.1, A2(2.n), B.2(1.2), C.2(R)
[6] 8.2.4.3
[716.1,6.2,6.3.3,6.5.3,G.1
Information object:
[4] A.1.7
[5] 6.4.2.3
[6] 10.2
[716.3.3,6.5.1,626, 6.7.2.1,8.3.6, 8.7.4, F.1, F.2
Initial testing state:
[1]13.347,82.1
21 12.3.4
Inopportune test event:
[1] 3.3.48
21 10.2.1,10.2.2
Interworking:
[1153,5.8
[5] 8.2.1, A.2(1.6)
[6] 6.1
[716.7.2.2,A.4.1.4,B.4,D.1.2
Invalid test event:
[1]13.3.49,6.1.44,6.5.1.3
[2110.2.1,10.2.2,10.3.2,10.4,A.6,B.6.3,B.6.4,B.6.6,

Figur¢ 7,7.3.2,7.4,7.5,7.6, Figure 8 8.1, 8.2, Figure B.6.7, B.7.4

10 [41 A1.2.2
[2] 10.2.1, 10.2.2, 11, Figure 2,_Figure 3, Figure 4, IPRL:

Figur¢ 1, Figure 5, Figure6, Figure 7, Figure 8, [6] 4

Figur¢ 9, 12.4.3, 13,d4.1, A.1, A.2, A.3, Figure 10, [714.1

Figur¢ 11, Figure 12; Figure 13, Figure 14, A.6.6, ISDN:

Figur¢ 15, Figure/16 [111.2,1.3,4
[415.1, 33, 6.2:2,6.3.3,6.3.4,6.4,6.5, A.1.2.1, A.1.3, ISP:

A14A19/A18 A21,A42, A43 [1]1 4, 10
(516211, 62121 62131 631163136321 [6] 4, 10.5

6.3.2.2,6.3.2.3,6.4.1,6.42.3,6.43.3,6.45.1,7.1, [7141,D.1.4

72.1.1,73.1,7.6.1,7.6.3.1,7.6.3.4,7.6.42,7.6.4.3, ISPICS:

8.2.1,8.3.1,9.1, A.2(1.7), A.2(1.8), A.2(2.n), [6] 4

B.2(1.2), B.2(1.4), B.2(2), B.2(3), B.2(6), C.1, [714.1

C.2(5),C.2(7.2),C.2(8.2) ISPIXIT:
[617.3.4,7.3.5,7.5,10.3.3 [6] 4
[716.1,8.5.2,10,A.1.1, A2, A3.1.3, A3.2.3, B.3, [714.1

D.1.4 Item:

Inconclusive verdict: [1] 3.3.36

[1]3.3.44,3.3.124,6.5.1.3
[2112.4.1
[517.6.2.4,7.6.4.3,8.3.1, A.2(2.n), B.2(4), B.2(6)

36

[517.2.1.2,7.2.1.3
[7]1 6.3.1, Figure 1, Figure 3,8.5,9.2.1, D.1.3
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IUT component: Local test method:
[1] 3.3.50, 8.2.2 [113.3.51,7.5.1,7.5.2, 7.6, Figure 8
[2]1 A3 [2111.3.2, Figure 1,11.6.2, A.1, A2
[41A2.2,A.4.4 {4111.1.8,6.2, A.1.6.4
IUT: [516.2.1.2,7.52,7.5.3
[113.3.43,4,6.1,6.5.1,6.5.3,6.5.4,7.2,7.3.1, Figure 6, Lower tester control function:
Figure7,7.3.2,7.4,7.5,7.6, Figure 8, 8.1, 8.2, Figure [113.3.53,6.5.1.3,7.4,7.5.5,8.2.2
10 [2]11.1,171.5.2,11.5.4,12.2.2,12.4.2
[214,102.1,102.2 11, Figure 2, Figure 3, Figure 4, [4]162,.64 A1.1, A 15 A1.62 A.1.63 A.16.5,

1
Figure 1, Figure 5, Figure 6, Figure 7, Figure 8,

Figure 9, 12.4.3,13,14.1,A.1, A.2, A.3, Figure 10,
Figure 11, Figure 12, Figure 13, Figure 14, A.6.6,
Figure 15, Figure 16
[4]14,5.1,5.3,62.2,6.3.3,6.3.4,6.4,6.5, A.1.2.1,
Al13,A1.4A17 A18 A21,A42 A43
[314,6.2.1.1,6.2.1.2.1,6.2.1.3.1,6.3.1.1, 6.3.1.3,
6.3.2.1,6.3.2.2,6.3.2.3,6.4.1,6.4.2.3,6.4.3.3,
6.4.5.1,7.1,7.2.1.1,7.3.1,7.6.1,7.6.3.1, 7.6.3.4,
7.6.42,7.6.43,82.1,8.3.1,9.1, A2(1.7), A2(1.8),
A.2(2.n), B.2(1.2), B.2(1.4), B.2(2), B.2(3), B.2(6),
C.1,C.2(5),C.2(7.2),C.2(8.2)
[414,7.3.4,73.575,103.3
[114.1,6.1,8.5.2,10,A.1.1,A.2, A.3.1.3,A.3.2.3,B.3,
D.1.4
IXIT proforma questions:

[416.3.3,6.3.4

[6] 10.4.2, 10.4.3
IXIT proforma:

[1]13.3.42,6.2.1, Figure 1

[2] 10.5, 14, 14.1

[416.1,6.3.3,6.5,A2.2

[$]1 5.2, Figure 1, 6.3.1.2, 6.3.1.2, 6.4.4

[6] 8.2.2,8.2.5,10.4.3

[11 10, Annex E
IXIT fequirements list:

[113.3.71,6.2.3

[$16.4.42,6.4.4.4,8.3.1,B32(1.3)

[618.2.2,9

[T] Annex E
IXIT femplate:

[$]16.4.4.1
IXIT:

(11 3.3.41,.4, 5.8.4, 6.2, 6.3, Figure 1, Figure 10

[2] 4/8.2,11.3.5

[#14)5.3,6.1,6.2.5,6.5,A.1.7, A1.8, A22, A43,

Lower tester.
[113.3.52,3.3.123,6.1.4.4,6.5.1.3,/%24,7.6/8.2.1,8.2.2
[2]18.2,11.2.2,11.3.2, 11.3.3, Figute 5, Figure 6,

Figure 7, Figure 8, Figure'9)13,A.4.1, A.6.4, A.6.6
[4]16.2,6.4,A.1.1, A.1.2, A4, A.1.5A.1.41,A.1.6.2,

A.1.6.3,A.1.6.5, A.42)A.43, A4.4 ARS
{516.2.1.1,6.3.1.2/7.52,7.6.2.4,7.6.4.2, (.1,

C.2(7.2.1)
[6]7.3.5,103.3

LT:

[1] 3.3.52)3.3.123, 4

[2]14,41.2.2,11.3.2,11.3.3, Figure 5, Figufe 6, Figure
7/ Figure 8, Figure 9, 13, A.4.1, A.6.4,(A.6.6

[4]1 4, A.1.6.2

LTCF:

(1] 3.3.53,4,6.5.1.3,7.4,7.5.5,8.2.2

[214,11.1,11.5.2,11.5.4,122.2,12.42

[414,62,64,A11,A15 A.1.62, A.1.63, A.16.5,
A43,A45

C.2(3),

Mandatory capability:
[217.2,10.2.1, 10.2.2
[517.3.1
[716.3.1,8.3.7.2,8.3.7.3,9.6, A.3.1.1
Mandatory requirements:
[1]15.2.1,5.6.2,A2
[2]16.2.2,B.4.2,B.4.5,B.5
Mandatory status value:
[T1A3
MCS:
[7]14.2, 6.1, 6.6, Figure 10,7,F.2, 1.1, 1.2, [.3
Means of testing IUTSs:
[1]13.3.5, 3.3.54, 3.3.84, 3.3.119, 6.3.2, 6.5 4, Figure 10
[2] 14.1
[415.1,5.2,5.3,5.5,6.1,6.2,6.3.3,6.3.5, §.4, 6.5, 6.6,

A4S

[514,5.2,5.3,6.1,Figure 1,6.2.1.5,6.3.1.2,6.4.1,6.4.4,
7.1, 7.2.1.4, Figure 2, Figure 3, Figure 4, 7.3.1,
7.4.1.1,8.3.1,A.1,A2(1.7), A.2(2.n), B.1, B.2(1.3),
B.2(1.4), B.2(6), C.1

[614,63,7.2,7.5

[71 4.1, 10, Annex E

7.A1, AT3 AT T ATE AZ AZ3 A3 AA4l,
A42,A43 A45
[515.2, 6.1, Figure 1, 6.3.2.1, 6.4.4.2, Figure 2, Figure
3, Figure 4, 7.4.1.1,7.5.1,7.5.2,7.6.2.1,7.6.2.2,
7.62.4,763.2,7.6.4.1,8.3.1,9.1.1, A.2(2.n), B.1,
B.2(1.3), C.1, C.2(3), C.2(6)
[6]7.3.2,7.3.4,7.3.5, A.2(4)
[7] Annex E
MHS:
[111.3,4,7.2.23
MIDS:
[714.2,6.2,1.1,1.2,1.3
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MOCS:
[7142,6.2,63.3,F2,1.1,1.2,1.3
MOT:
[1]1 3.3.5, 3.3.54, 3.3.84, 3.3.119, 4, 6.3.2, 6.5.4, Figure
10
[414,5.1,5.2,5.3,5.5,6.1,6.2,6.3.3,6.3.5,6.4,6.5, 6.6,
7,A.1,A.13,A1.7,A18 A2, A23 A3 A4l

re4,7.4.1.1,75.1,7.52,7.6.2.1,7.6.2.2,
7.624,7.63.2,7.6.41,83.1,9.1.1, A2(2n), B.1,
B.2(1]3), C.1, C.2(3), C.2(6)
[6]4,7.3.2,7.3.4,7.3.5, A2(4)
[71 4.1, Annex E
MPyT:
[1]13.3.55,4,6.5.1.3,7.2.2.2,7.4,7.5.5,7.6,8.2.2,8.2.3
[214,11{1,11.22.3,11.5,11.6.2,12.1,12.2.2,12.3.1,
12.4.2, 13, A.3, Figure 10, Figure 13, Figure 14,
A.6.6
[414,623.1,6.4, A1.1,A.1.2.1.2,A.1.3,A.1.5,A.1.6,
A.43] A.45
[514,62.1.1,6.4.6.1,7.5.2,7.5.3, A.2(1.8)
[718.5.2
MRCS:
[7142,4.2,1.1,1.2,1.3
1 testing:

© ISO/IEC

Non-OSI protocols:
(1172

Observed test outcome:
[1] 3.3.58, 6.5.1.3,6.5.2, 6.5.5
[4] 6.4

Optional status value:

[7T1A.4

[1]15.6,5.6.3,5.83,A.1,A3 A4
[217.2,82,B.1,B.2.7, B4
[517.2.1.2
[6]6.1,6.22,7.3.2,7.3.3,7.3.5,9
[716.3.2,6.4,6.7.2.1, 8.2.1,8.2.2,85)7, 8.5.10, 9.2.1,
9.6,A.41.4,A42.4, A43,A8.1.3,B.4,D.1.4, F2
OSI:
[1] 4
[2] 4
[41 4
[5] 4
[614
[7]1 4.1

Parameterization:
[11:3:3.54, 6.3.3, Figure 1
[2] 8.2
[4]152,5.3,622,6.2.4,6.3.5 A.1.7,A2.1,A.473,
A4S
[515.3,7.1, Figure 2, 7.4, 7.5.1,9.1,9.1.3
[6] 9, 10.4.3
Parameterized abstract test case:
[1] 3.3.59
[4] A3
Parameterized abstract test suite:
[1] 3.3.60
[4] 5.4, Figure 1, A.3
Parameterized executable test case:
[1] 3.3.61
Parameterized executable test suite:

[2] 11.4)1, 11.6.3 [1] 3.3.62, 3.3.106, 6.3.3, Figure 1

[4] A.1. [415.4,5.5,6.2.4,6.3.1,6.3.5,6.4, A2.1, Figure |, A.3

[516.3.2]2,7.1 [5153,7.41.1,7.412,7.6.1,7.6.2.1,7.6.2.2,7.4.3.2,
Multi-specifipation\dependency: 7.6.4.1,8.3.1

[1] 3.3.5 Parameters:

[2] 6.3.2%-6472 1153 A4

[718.5.1,8.5.9,G.1,G.2 [217.2,10.2.1,10.3,10.4,11.2.3,12.3.2, 14.1, B.5,
Mutual role: B.6.9, B.6.10

[516.3.2.3,6.4.4.4,7.2.3,7.53,7.6.4,7.7.4,8.2.3,8.3.3,
9.1.1,9.1.3,9.2

Negotiated exit:
[513.3,5.2,5.3, 6.1, Figure 1, 6.3.2.3, Figure 2, Figure
3,7.2.3,7.6.2.3,7.6.3.3,7.6.42,7.7,8.2.1
Network layer:
[1]3.1
[21 A3
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[4]5.3,6.3.3,6.4

[51 C.2(7.2),C.2(7.2.2),C.2(8.2)

[617.3.2,7.3.4

[716.7.2.2,8.5.1,8.5.4,8.5.5,8.5.8,8.7.4,9.3.1, 9.5,
A1,A13,A32, A42,A51,A52, A53 A6.1,
A6.2,A71,A72,A82, B.2, B.3, C.3, Figure 36,
D.1.3,D.1.4, Annex E, H.1, H.2, H.3, Figure 43
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