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FOREWORD

The ITU-T (Telecommunication Standardization Sector) is a permanent organ of the International Telecommunication
Union (ITU). The ITU-T is responsible for studying technical, operating and tariff questions and issuing Recommen-
dations on them with a view to standardizing telecommunications on a worldwide basis.

The World Telecommunication Standardization Conference (WTSC), which meets every four years, establishes the
topics for study by the ITU-T Study Groups which, in their turn, produce Recommendations on these topics.

The approval of Recommendations by the Members of the ITU-T is covered by the procedure laid down in WTSC
Resolution No. 1 (Helsinki, March 1-12, 1993).

ITU-T Recommendation X.293 was revised by ITU-T Study Group 7 (1993-1996) and was approved under the WTSC
Resolution No. 1 procedure on the 10th of April 1995.

___________________

NOTE

In this Recommendation, the expression “Administration” is used for conciseness to indicate both a telecommunication
administration and a recognized operating agency.

  ITU  1996

All rights reserved. No part of this publication may be reproduced or utilized in any form or by any means, electronic or
mechanical, including photocopying and microfilm, without permission in writing from the ITU.
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SUMMARY

This Recommendation specifies requirements and gives guidance concerning the realization of Means of Testing (MOT)
for Implementation under Test (IUTs), in conformance with a reference Abstract Test Suite (ATS) specified in
compliance with Recommendation X.291. Test realization involves a protocol, multiple protocols or profile. The text
was developed jointly with ISO/IEC JTC 1 and the main intent of this revision is to reflect the changes as a result of the
work on Protocol Profile Testing Methodology (PPTM) and on Multi-Party Testing Methodology (MPyTM).
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INTRODUCTION

Recommendations X.290 and X.291 define a general methodology for testing the conformance of implementations to
OSI protocol specifications and/or transfer syntaxes issued as ITU-T Recommendations or International Standards; these
Recommendations also put requirements on the production of OSI conformance testing specifications and Abstract Test
Suites (ATS) specifications.

Recommendation X.292 defines a standardized test notation, the Tree and Tabular Combined Notation (TTCN), for the
specification of an ATS.

Once OSI conformance testing specifications and ATSs in compliance with Recommendation X.291 are available, the
test results obtained by different test laboratories should be comparable, they they base their test operations on the same
reference ATS specification.

Recommendation X.294 puts requirements on the conformance assessment process, so that test results can be compared
with those of other test laboratories, and can have a wide acceptance.

This Recommendation concentrates on the intermediate stage, namely, test realization. Before the test preparation can
begin, a Means of Testing (MOT) the Implementation under Test (IUT) has to be made available.

Test realization are those organizations which take responsibility for providing such an MOT.

Recommendation X.295 defines a general methodology for specifying the requirements for the production of Profile
Test Specification (PTS) for conformance testing against profiles.

Recommendation X.296 defines how to express and document the conformance of systems to base specifications and
profiles, using Implementation Conformance Statements (ICS) based on standardized ICS proformas and profile
Requirements Lists (RLs).

This Recommendation places requirements on test realization, to ensure that the execution of test cases reflects the
behaviour specified in the reference ATS specification. In this way, the purpose of the ATS is achieved.

This Recommendation is also published as ISO/IEC 9646-4:1994.
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Recommendation X.293
Recommendation X.293     (04/95)

OSI  CONFORMANCE  TESTING  METHODOLOGY  AND FRAMEWORK
FOR  PROTOCOL  RECOMMENDATIONS  FOR  ITU-T

APPLICATIONS  –  TEST  REALIZATION 1)

(Geneva, 1992; revised in 1995)

1 Scope

This Recommendation specifies requirements and gives guidance concerning the realization of a Means of Testing
(MOT), in conformance with a reference Abstract Test Suite (ATS) specification, specified in compliance with
Recommendation X.291. This Recommendation is applicable to producing MOTs for testing a single protocol, multiple
protocols or a profile.

NOTE – This implies the use of ATSs as defined in Recommendation X.292. However, within this Recommendation, the
term ATS also applies to the additional abstract test cases designed for testing a specific profile, and included in the Profile Specific
Test Specification (PSTS).

These requirements are limited to those aspects of an MOT which can be mapped on to the abstract testing functions
defined in Recommendation X.290, or which are essential to a proper use of the ATS. Such aspects might include a
facility to produce conformance log, or the progression of the Implementation extra Information for Testing (IXIT)
proformas. Further implementation details of test systems and Upper Testers are outside the scope of this
Recommendation.

Acceptance, validation and installation of MOT are outside the scope of this Recommendation.

2 References

The following Recommendations, and other references contain provisions which, through reference in this text,
constitute provisions of this Recommendation. At the time of publication, the editions indicated were valid. All
Recommendations and other references are subject to revision: all users of this Recommendation are therefore
encouraged to investigate the possibility of applying the most recent edition of the Recommendations and other
references listed below. A list of currently valid ITU-T Recommendations is regularly published.

– ITU-T Recommendation X.200 (1994) | ISO/IEC 7498-1:1994, Information technology - Open Systems
Interconnection - Basic Reference Model: The Basic Model.

– ITU-T Recommendation X.290 (1995), OSI conformance testing methodology and framework for
protocol Recommendations for ITU-T applications – General Concepts.

ISO/IEC 9646-1:1994, Information technology – Open Systems Interconnection – Conformance testing
methodology and framework – Part 1: General concepts.

– ITU-T Recommendation X.291 (1995), OSI conformance testing methodology and framework for
protocol Recommendations for ITU-T applications – Abstract test suite specification.

ISO/IEC 9646-2:1994,  Information technology – Open Systems Interconnection – Conformance testing
methodology and framework – Part 2: Abstract test suite specification.

– CCITT Recommendation X.292 (1992), OSI conformance testing methodology and framework for
protocol Recommendations for CCITT applications – The Tree and Tabular Combined Notation (TTCN).

ISO/IEC 9646-3:1992, Information technology – Open Systems Interconnection – Conformance testing
methodology and framework – Part 3: The Tree and Tabular Combined Notation (TTCN).

_______________
1) Recommendation X.293 and ISO/IEC 9646-4, Information technology – Open Systems Interconnection – Conformance Testing

Methodology and Framework – Part 4: Test realization, are technically aligned.
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ISO/IEC 9646-3:(1992) Amd 12), Information technology – Open Systems Interconnection –
Conformance testing methodology and framework – Part 3:  The Tree and Tabular Combined Notation
(TTCN) – Amendment 1: TTCN extensions.

– ITU-T Recommendation X.294 (1995), OSI conformance testing methodology and framework for
protocol Recommendations for ITU-T applications – Requirements on test laboratories and clients for the
conformance assessment process.

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 conformance
assessment process.

– ITU-T Recommendation X.295 (1995), OSI conformance testing methodology and framework for
protocol Recommendations for ITU-T applications – Protocol profile testing specification.

ISO/IEC 9646-6:1994, Information technology – Open Systems Interconnection – Conformance testing
methodology and framework – Part 6: Protocol profile test specification.

– ITU-T Recommendation X.2963), OSI conformance testing methodology and framework for protocol
Recommendations for ITU-T applications – Implementation conformance statements.

ISO/IEC 9646-7:1995, Information technology – Open Systems Interconnection – Conformance testing
methodology and framework – Part 7: Implementation conformance statement.

3 Definitions

For the purposes of this Recommendation, all the definitions given in Recommendation X.290 apply. In addition, the
definition of ‘TTCN coordination point’ is given in Recommendation X.292.

4 Abbreviations

For the purpose of this Recommendation, the following abbreviations given in Recommendation X.290 apply:

ASP Abstract Service Primitive

ATS Abstract Test Suite

BIT Basic Interconnection Tests

ETS Executable Test Suite

ICS Implementation Conformance Statement

ISP International Standardized Profile

IUT Implementation under Test

IXIT Implementation extra Information for Testing

LT Lower Tester

LTCF Lower Tester Control Function

MOT Means of Testing IUTs

MPyT Multi-Party Testing

OSI Open Systems Interconnection

PATS Parameterized Abstract Test Suite

PCO Point of Control and Observation

PDU Protocol Data Unit

_______________
2) To be published.

3) Presently at the stage of draft.
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PETS Parameterized Executable Test Suite

PSTS Profile Specific Test Specification

PTS Profile Test Specification

RL Requirements List

SATS Selected Abstract Test Suite

SETS Selected Executable Test Suite

SPyT Single-Party Testing

SUT System under Test

TCP Test Coordination Procedures

TMP Test Management Protocol

TTCN Tree and Tabular Combined Notation

UT Upper Tester

5 Test realization overview

5.1 Introduction

Test realization is the process of producing a Means of Testing (MOT) for testing the conformance of IUTs to OSI
protocol specification, based on a conformance testing specification and its Abstract Test Suite (ATS).

5.2 Means of Testing composition

An MOT is a combination of equipment and procedures that can perform:

a) the derivation of test cases;

b) the selection of test cases;

c) the parameterization of test cases;

d) the execution of test cases; and

e) the production of a conformance log.

With respect to a conformance assessment for a base protocol specification, the MOT provides a realization of an ATS
for that protocol, in conformance with a reference ATS specification.

With respect to a conformance assessment for a profile, the MOT provides a realization of each ATS, including the
additional abstract test cases, if any, in conformance with the Profile Test Specification Summary (PTS-Summary).

5.3 Means of Testing (MOT) functionality

In the derivation process, the abstract test cases of the ATS are converted into executable test cases forming an
Executable Test Suite (ETS).

The selection process for a base specification begins with the complete ATS. The inappropriate test cases for the IUT are
deselected according to the provisions of the Implementation Conformance Statement (ICS) and the Implementation
Extra Information for Testing (IXIT).

In the case of profile testing, the selection process begins with the list of test cases applicable to the profile, which is part
of the Profile Specific Test Specification (PSTS). The inappropriate test cases for the IUT are deselected, according to
the provisions of the profile ICS and profile IXIT.

In the parameterization process, the parameters in the selected test cases are given appropriate values, according to the
provisions of the appropriate IXIT (and possibly of the ICSs).

The MOT is then used in the conformance assessment process for an IUT, executing the test cases in a test campaign,
resulting in the production of a conformance log.
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5.4 Selected and parameterized test suites

Intermediate forms of test suites may or may not be created, depending upon when the derivation process occurs.

Such intermediate forms are known as:

a) SATS: Selected Abstract Test Suites;

b) SETS: Selected Executable Test Suites;

c) PATS: Parameterized Abstract Test Suites;

d) PETS: Parameterized Executable Test Suites.

5.5 The Parameterized Executable Test Suites (PETS)

Among these various forms, only the ATSs are necessarily tangible.

Some MOT may generate the PETS automatically from the relevant ATS (given the ICS and IXIT) at the moment the
test cases are actually run. Such an MOT does not exhibit an ETS, nor a SETS, nor a PETS, in a tangible form.

Nevertheless, what is executed is always a Parameterized Executable Test Suite.

6 Requirements concerning test realization

6.1 Introduction

The requirements concerning test realization address:

a) the MOT as a whole;

b) the derivation process, from abstract to executable test cases;

c) facilities for producing a conformance log;

d) progression of the IXIT proforma;

e) production of other documents.

6.2 Requirements concerning the Means of Testing

6.2.1 General functions

An MOT shall be provided for a single ATS, which complies with Recommendation X.291. The test realizer shall use
only the version of the ATS specification which has the highest standardization status (e.g. Draft Recommendation that
is considered stable).

The MOT shall provide:

a) a realization of the Lower Testers, and if the Multi-Party Testing (MPyT) context is used, a realization of
the Lower Tester Control Function (LTCF);

b) the specification of the Upper Tester, insofar as it is required by the test method;

c) the realization of the Upper Tester for the Single Party Testing (SPyT) Local test method and any MPyT
test method in which the Upper Tester is outside the SUT;

d) optionally, the realization of the Upper Tester(s) for the SPyT Coordinated and Distributed test methods,
if appropriate, or for MPyT test methods;

e) the specification of the Test Coordination Procedures (TCPs) in accordance with the requirements
specified in the reference ATS specification;

f) the realization of the TCPs within the test system for the SPyT Local test method and any MPyT test
method in which the Upper Tester is outside the SUT;

g) the realization of the TMP within the SPyT Lower Tester(s) for the Coordinated test method and if
appropriate, for MPyT test methods.
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6.2.2 Test cases for execution

The MOT shall include either the executable test cases derived from the abstract test cases of the ATS, or a means of
deriving them.

The MOT shall be realized in compliance with the semantics of the test notation chosen in the ATS.

The MOT shall provide a means of deselecting the inappropriate test cases for an IUT, and parameterizing the selected
test cases (whether they are at the abstract level or at the executable level), as indicated in 5.3.

The requirements for the selection process are expressed in 7.3/X.294.

The requirements for the parameterization process are expressed in 7.4/X.294.

6.2.3 Selection of the Basic Interconnection Tests

The MOT shall provide a facility for selecting the capability or behaviour test cases mentioned in the list of Basic
Interconnection Tests (BIT ), if such a list is specified in the reference ATS, and shall provide a facility for running them
initially altogether, before the capability and behaviour tests.

The MOT shall also provide a facility for omitting those test cases indicated in the BIT list from the set of test cases
selected for the capability and behaviour tests.

6.2.4 Execution of Parameterized Executable Test Suites (PETS)

The MOT shall include the capability of executing the PETS which result from the derivation, selection and
parameterization processes.

6.2.5 Conformance of a Means of Testing (MOT)

The test realizer shall provide a statement of conformance of the MOT to the reference ATS specification, indicating any
subset of the ATS that is not supported (see 6.3.4).

The test realizer shall identify all restrictions for test execution required by the MOT beyond those stated in the reference
ATS specification (e.g. limiting value ranges provided in the IXIT).

NOTE – The test realizer should note any requirements for a comprehensive testing service stated in the ATS specification.
The test realizer may wish to develop an MOT for each of the required ATMs in order that a test laboratory may provide a
comprehensive testing service.

6.2.6 Conformance log

The MOT shall provide a facility for generating a conformance log (see 6.4).

6.3 Requirements concerning Executable Test Suite (ETS) derivation

6.3.1 Introduction

Requirements in 6.3 shall apply to all ETSs, including SETS or PETS, whether tangible or not.

6.3.2 Conformance to the reference ATS specification

An ETS shall be derived from a single reference ATS specification.

For an ETS to conform to the reference ATS specification, it shall comply with the requirements stated in 6.3.3 to 6.3.5
below. It shall also conform to the requirements stated in the reference ATS specification itself, and in the other parts of
the multi-part conformance testing standard, if applicable (e.g. TMP).

6.3.3 Correspondence between abstract and executable test cases

Each executable test case shall be the realization of a single abstract test case, and shall be selectable for execution on an
individual basis.

All sequences of test events comprising an abstract test case shall be capable of being realized in the executable test case.
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The test purpose and verdict assignments of each abstract test case shall be maintained in the corresponding executable
test case.

The MOT shall not perform checking on the validity of Protocol Data Unit (PDU) parameters received from the IUT in
addition to that which is defined in the abstract test case. Any further checking which the test system might be capable of
performing is outside the scope of this Recommendation and shall not contribute to the verdict assignment for each test
case.

Test group relationships defined in the reference ATS specification shall be maintained in the ETS. Each test group
composed of a named set of test cases in the ATS shall be represented in the ETS as a named set of executable test cases.

The ATS includes a mapping of the abstract test case(s) to the ICS proforma and partial IXIT proforma questions
(see clause 14/X.291). This mapping shall be maintained in the ETS.

6.3.4 Subsetting the Abstract Test Suite

The ETS derivation process generally results in the derivation of all abstract test cases of the ATS. However, it may be
acceptable to derive an ETS for certain subsets of the ATS. If a subset is created, the exclusion of a set of test cases shall
be consistent with the test selection process for an IUT, with respect to the mapping between the ICS proforma(s) (and
IXIT proforma(s)) questions and the test cases in the ATS.

NOTE – This means that the test cases which are mandatory for all IUTs would always be included in the subset, but the
test realizer can choose not to realize particular sets of test cases which are optional or conditional and therefore will not be required
to test particular classes of IUTs.

Thus, the subset of the ATS which is realized shall be equivalent to one or more of the potential SATS.

6.3.5 Derivation process independence

In the MOT, the derivation process shall lead to the same PETS being executed for a given IUT, regardless of when the
derivation process occurs relative to the selection and parameterization processes.

NOTE – See I.2.1 and Figure I.1.

The application of the selection and parameterization processes for a particular IUT is the responsibility of the test
laboratory, in the test preparation phase.

6.4 Requirements concerning conformance log

As stated in 6.2, the MOT shall provide a facility for generating a conformance log.

A conformance log is a human-readable record of information produced as a result of a test campaign, sufficient to
record the observed test outcomes and verify the assignments of test verdicts.

This information combines the observations of the actual test events which occur when the PETS is run against an IUT,
with information which relates those events to the abstract test cases concerned.

A conformance log may be used in the production of conformance test reports and in the resolution of disputes and
queries which may arise during or as a result of the conformance assessment process.

A conformance log shall include:

a) A unique identification of the conformance log that includes time and date of the start of the execution of
the PETS.

b) An identification of the MOT, date of origin, version number, and ETS identification (if any).

c) An indication of the start and of the end of each test case and, if the MPyT context is involved, which
Lower Testers were started and stopped, including a unique reference to the abstract test case as specified
in the ATS (e.g. TTCN test case reference or TTCN test case identifier).

d) The PDUs sent by the Lower Tester(s) to the IUT, and received by the Lower Tester(s) from the IUT,
including a record of the detailed information contained in the PDU parameters and user data.
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e) The abstract test events, as specified in the relevant abstract test case. These include all Abstract Service
Primitives (ASPs) observed by the Lower Tester(s), all test events sent and received via the Test
Coordination Procedures by the Lower Tester(s), including information to and from the Upper Tester(s),
and an identification of the relevant points at which they occurred (e.g. Points of Control and Observation
(PCOs) or TTCN Coordination Points).

f) If the MPyT context is used, all test events sent and received by the LTCF, including an identification of
the relevant points at which they occurred (e.g. TTCN Coordination points).

g) All information regarding preliminary results.

h) An indication of the result for each test case. This will be verdict assignment, abstract or executable test
case error, or abnormal test case termination.

i) A time stamp or ordering sequence for all test events logged by the Lower Tester in the order that they are
observed.

j) Any additional information required by the ATS.

NOTE 1 – An example of j) above is when an abstract test case written in TTCN specifies that preliminary
result information (in the verdict column) or labels (in the label column) shall be recorded in the conformance log if
the corresponding test event occurs.

A conformance log shall display all names, abbreviations and values, using the terminology and conventions defined in
the protocol specification, abstract syntax (if any), encoding rules (if any), or ATS (with precedence given to the first
two named).

The MOT shall have the ability to produce the conformance log on paper. It is also recommended that a machine-
readable form of the conformance log be made available, with equivalent contents.

NOTE 2 – See I.3, for guidance on the production of conformance logs.

6.5 Requirements on the progression of the IXIT proforma(s)

The partial IXIT proforma(s) shall be progressed to take into account the MOT. To achieve this, the test realizer shall
augment the partial IXIT proforma(s) by adding those additional questions that need to be answered in order to prepare
the MOT for a particular IUT.

The test realizer shall include in the augmented partial IXIT proforma(s) all the information concerning the realization of
the ATS, which the client needs for completing the IXIT.

The test realizer should refer to 6.4.5/X.294 and produce the augmented partial IXIT proforma(s) in such a way as to
facilitate the production of a complying IXIT proforma by the test laboratory.

The resulting augmented partial IXIT proforma(s) shall be provided to the test laboratory, in order that it can fulfill its
requirements as specified in 6.4.5/X.294.

6.6 Requirements concerning other documentation

Documentation shall accompany the MOT, in order to enable the test laboratory to perform test operations in
conformance with the reference ATS specification, and in compliance with Recommendation X.294, with respect to
information to be provided to the client.

The documentation shall include:

a) Identification of the MOT, date of origin, version number, and ETS identification (if any).

b) Name and version number of the ITU-T Recommendation or  International Standard for the protocol
specification (and the service definition if appropriate); name and version number of the reference ATS
specification, together with lists of technical corrigenda to the protocol specification which have been
taken into account.

c) Description of the MOT (see I.4.3 for guidance).

d) Specification of the TCPs and of the Upper Tester(s), as and when required by the reference ATS
specification.

e) The test cases, if any, which cannot be executed due to limitations in the MOT.

NOTE 1 – Such limitations should be exceptions, and should occur only if particular abstract test cases could
not feasibly be realized.
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f) Description of those procedures for test execution which are to be performed by the test laboratory and/or
the client, and which are specific to the MOT.

g) Statement of conformance to the reference ATS specification.

h) Statement of compliance with this Recommendation.

i) Guidance for interpreting the conformance log.

If test realizers detect errors in any of the abstract test cases or detect any abstract test case which addresses erroneous or
ambiguous requirements in the relevant specification, then the test realizers shall identify those test cases in the
documents accompanying the MOT.

NOTE 2 – The test realizers should also forward defect reports which identify the problem(s) to the organization
responsible for the maintenance of the relevant specification.

7 Compliance

An MOT complies with this Recommendation  if and only if all the requirements stated in clause 6 are satisfied.

NOTE – The primary means of verifying that an MOT implements the four functions associated with
test realization (i.e. derivation, selection, parameterization, execution) resides in the conformance log.

Appendix I

Additional guidance on test realization

(This appendix does not form an integral part of this Recommendation)

I.1 Additional guidance on the Means of Testing (MOT)

I.1.1 Introduction

This appendix gives guidance on how the four abstract testing functions defined in Recommendation 7.4/X.290, namely
the Lower Tester, the Upper Tester, the TCPs and the LTCF, can be defined or realized in an MOT. The LTCF is only
applicable in the MPyT context.

NOTE – A test system may be able to accommodate several MOTs.

I.1.2 Realization of a Lower Tester

I.1.2.1 Functions

I.1.2.1.1 For every SPyT Abstract Test Method (ATM) defined in Recommendation X.291, the primary focus for
coordination and control of the test is the Lower Tester. The functions of the Lower Tester in SPyT are:

a) to run executable test cases which are derived from abstract test cases;

b) to record the verdict and preliminary results for each test case in accordance with the ATS;

c) to control and observe the test events which are included in an abstract test case (these events include
generation and receipt of PDUs, ASPs, generation and receipt of Test Management PDUs (TM-PDUs),
events related to TCPs).

A Lower Tester is part of the real system, referred to as the test system. The test system and the SUT together provide
the underlying service, below the lowest protocols in the IUT.
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I.1.2.1.2 In the MPyT context, there may be several Lower Testers. Each Lower Tester performs the following
functions:

a) to run, for each abstract test case, the part of the corresponding executable test case associated with a
single Point of Control and Observation (PCO) (or with a set of PCOs which need to be handled together
by the same Lower Tester);

b) to record the preliminary results as specified in the corresponding part of the abstract test case;

c) to control and observe the test events which occur and which are relevant to the corresponding part of the
abstract test case.

I.1.2.2 Lower Tester techniques

The entities in a Lower Tester, peer of the IUT, can be designed according to different techniques, for example:

a) Encoder/Decoder – Simply encodes and decodes the ASPs and PDUs as required for the test case being
run, without being an implementation of the protocol in question.

b) Enhanced implementation – An implementation of the protocol concerned, modified by the addition of an
error generator, configuration module or similar device to ensure that invalid or unusual ASPs or PDUs
can be generated as required by the test case being run.

I.1.3 Realization of an Upper Tester

An MOT provides a realization of, or a specification of, the functions of an Upper Tester, according to the ATM used in
the ATS.

The Upper Tester can take different forms, for example:

a) A software implementation of the Upper Tester (which may or may not be independent of the design of
the SUT and IUT), installed in the SUT above the IUT, with a mapping region that interfaces with the
local realization of the ASPs.

b) A human operator – The functions of an Upper Tester are performed by a person having access to a user
interface that maps onto the IUT service boundary and accesses and manipulates the realization of the
appropriate ASPs.

c) A notional Upper Tester – i.e. the upper layers of the SUT are used to realize the functions of the Upper
Tester, without any additional mechanism being installed; this can be used to realize the SPyT Remote
test method and similar MPyT test methods.

I.1.4 Realization of TCPs between a Lower Tester and an Upper Tester

There are many ways in which  the TCPs between a Lower Tester and an Upper Tester can be realized, e.g. with or
without synchronization, with or without using a communication channel additional to the one used between the Lower
Tester and the IUT, etc.

Several common types of TCP implementation for an Upper Tester can be identified:

a) Human operator – The functions of an Upper Tester are performed by a person having access to a user
interface that maps onto the IUT service boundary; this operator synchronizes with the Lower Tester, the
progress of which can be detected by various means, e.g. via a set of prompting messages from a user
interface of the Lower Tester.

b) Scenario interpreter – The Upper Tester is realized by a remote scenario interpreter; it takes its
instructions from files generated in conjunction with the Lower Tester installation, with a mapping region
between it and the IUT service boundary.

c) TMP – The Upper Tester is synchronized with the Lower Tester by means of a TMP, which uses the
service provided by the IUT and its underlying layers, and the corresponding functions of the Lower
Tester.
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I.1.5 Realization of the Lower Tester Control Function (LTCF)

In the MPyT context, the LTCF has the following functions:

a) to control the Lower Testers, and possibly also the Upper Testers, in accordance with the requirements of
each relevant abstract test case;

b) to record the verdict and relevant preliminary results, if any, as specified in the corresponding part of the
abstract test case.

The LTCF may need to be realized as a combination of software to be run in the test system and procedures to be
fulfilled by human test operators.

I.1.6 Realization of Test Coordination Procedures (TCP) in Multi-Party Testing (MPyT) context

I.1.6.1 Communication between Lower Tester(s) and Upper Tester(s)

The realization of communication between Lower Tester(s) and Upper Tester(s) is described in I.1.4.

I.1.6.2 Communication between Lower Testers and the LTCF

Communication between Lower Testers and the LTCF can be realized in a variety of ways, either by direct connection
within the test system, if they are all located in the same system, or by a completely separate link, which may use
techniques similar to the TCP or TMP defined between LT and UT in Recommendation X.291.

I.1.6.3 Communication between Lower Testers

Realization of the communication between Lower Testers is similar to their communication with the LTCF.

If the Lower Testers are in separate test systems, the TCPs can be realized by some appropriate protocol.

NOTE – This method can be used when there is no Upper Tester, to test a relay system for instance.

I.1.6.4 Communication between Upper Testers

Upper Testers are local to the SUT (unless they are used in the Local test method or the equivalent within an MPyT
context). Therefore, communication between Upper Testers is dependent upon the capabilities of the SUT. The TCPs
might be realized in software or by the interaction of a human operator with the SUT.

I.1.6.5 Communication between Upper Testers and the LTCF

Communication between the LTCF and Upper Testers should either be realized by communication via one of the Lower
Testers or by human operator communication, as described in item a) of I.1.4.

I.1.7 The realization of a multi-protocol Means of Testing (MOT)

An MOT for a multi-protocol IUT should provide a derivation, selection and parameterization process for a multi-
protocol ATS.

The selection of test cases should be realized by evaluating the selection expressions in the ATS according to the
provisions of the ICS and IXIT of each protocol and information object covered by the ATS.

I.1.8 The realization of a Means of Testing (MOT) for a profile

An MOT for a profile is realized by using in sequence an MOT for each of the ATS referenced in the PTS-Summary.

In addition, there is a need for an MOT realizing the additional profile specific ATS from the PSTS, if any.

The deselection of test cases for a given ATS for a profile, is done in two steps:

a) Preselection of test cases appropriate for the profile – This preselection uses the list of applicable test
cases supplied by the profile test specifiers in the PSTS (see Recommendation X.295);

b) Deselection of test cases not appropriate for an IUT – Based on the profile ICS and the profile IXIT.

NOTE – Test cases which are out of service may also be deselected by the test laboratory.
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I.2 Additional guidance on the Executable Test Suite (ETS) derivation process

I.2.1 Overview

The derivation process can occur:

a) during test realization;

b) during the installation of the MOT by the test laboratory;

c) during test preparation, intermixed with the selection and the parameterization processes, for a particular
IUT;

d) during test operations, as a result of interpreting or compiling the ATS.

Figure I.1 illustrates the many possibilities of combining the test derivation, selection parameterization and execution
processes which are described in clause 5 (Test realization overview), and for which requirements are specified in
clause 6.

When testing a profile, the PETS derivation/execution process has to be performed for each ATS which is referenced in
the PTS-Summary.

T0713800-92/d01

Reference ATS Derivation ETS (Executable Test Suite)

Deselection Deselection

SATS (selected ATS) Derivation

Derivation

SETS (Selected ETS)

PATS (Parameterized SATS) PETS (Parameterized SETS)

Parameterization Parameterization

Derivation/Execution of a PETS Execution of PETS

FIGURE  I.1/X.293

The PETS derivation/execution process

FIGURE  I.1/X.293...[D01] = 9 CM

I.2.2 Inputs to Executable Test Suite (ETS) derivation

The test realizer has to consider the following inputs:

a) the reference ATS specification for a particular component to be tested, and containing the specification
of the TCPs;

b) the ICS proforma(s);

c) the partial IXIT proforma(s), normally attached to the reference ATS specification.
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I.2.3 Executable Test Suite (ETS) maintenance

Once the capability of executing a PETS has been implemented in an MOT, and the MOT is in use, the test realizer may
receive problem reports from the test laboratories. Problems may arise with the execution procedures, or with
conformance to the reference ATS specification. The test realizer should in such circumstances make available the
appropriate corrections.

The test realizer should also provide an update of the MOT every time there is an update to the ATS specification (see
also the final paragraph and Note 2 of 6.6).

I.3 Additional guidance on conformance log

In order to produce a conformance log it is necessary to:

a) record the actual test events in their order of occurrence during the execution of the PETS;

b) analyse this information with respect to the relevant selected and parameterized abstract test cases,
mapping the actual test events onto the abstract test events and recording all other necessary information.

There are requirements only on the information to be recorded in the conformance log, and how it is to be expressed.

The analysis of the ordered list of actual test events can be built into, and performed after the execution of, each
executable test case; it may also be performed as a distinct process after the execution of the PETS, or performed by
some combination of these techniques. The means of performing this analysis, and the timing of this analysis with
respect to the execution of the PETS, are not standardized.

As specified in 6.4, the MOT shall have the ability to produce the conformance log on paper. It is also recommended that
a machine-readable conformance log, with equivalent contents, be made available.

The process of producing the conformance log can be illustrated conceptually as in Figure I.2.

NOTE – It is intended that the test laboratory retains, as a minimum, either the ordered list of actual test events or the
machine readable version of the conformance log.

I.4 Additional guidance on documentation

I.4.1 Introduction

In addition to the requirements specified in 6.4 and 6.5, the preparation of the following documents is recommended:

a) test system information;

b) MOT description;

c) test laboratory client information;

d) test laboratory operating instructions.

I.4.2 Test system information document

An MOT is adapted to a specific test system. This document should contain the following information related to that test
system:

a) type and configuration of the equipment;

b) operating system name and version number;

c) name and version number of Lower Tester(s);

d) name and version number of the realization of the Upper Tester(s), if provided by the test realizers;

e) equipment and/or procedures necessary to link the test system to the IUT for testing purposes (i.e. service
provider);
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f) equipment and/or procedures necessary to link the Upper Tester(s), if any, to the IUT for testing
purposes;

g) name, location and contact information for the organization responsible for maintaining and giving advice
on the MOT (including the ETS).

T0723860-95/d02

Specifications
ICS and IXIT

Test Campaign
(execution of the PETS)

Analysis

Printing

Test system specific
ordered list of actual

test events

Machine-readable version
of the conformance log

(recommended)

Conformance log
on paper (required)

Control flow

Required information flow

Optional information flow

FIGURE  I.2/X.293

Conformance log production

FIGURE  I.2/X.293...[D02] = 11 CM

I.4.3 Means of Testing (MOT) description document

This document should contain descriptions of the following aspects of the MOT, with respect to the reference ATS
specification:

a) Lower Tester(s) – A description of the executable test notation and its mapping onto the abstract test
notation (for example, onto TTCN); a description of how the ASPs are controlled, observed and stored,
and a demonstration that the method chosen realizes the sequencing rules laid down in the abstract test
cases; a description of the LTCF in the case of MPyT context.

b) Upper Tester(s) – A description of how the ASPs are controlled, observed and stored – except for the
SPyT Remote test method and similar MPyT test methods – to show how the requirements on Upper
Tester functions are met.

c) Test coordination – A description of the mapping of the TCPs to their realization. The requirements for
this are specified in the reference ATS specification.

d) Communication between testers – A description of how the Lower Testers communicate between them,
with the LTCF and with the Upper Testers.
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e) Selection process – A description of the use of the ICS and IXIT in deselecting abstract test cases not
appropriate for testing the IUT.

f) Parameterization process – A description of the use of the ICS and IXIT in parameterizing selected test
cases for testing the IUT.

g) Facilities to produce a conformance log.

I.4.4 Test laboratory client information document

In this document, the test realizer should provide the following information to enable the test laboratory to inform its
client how to prepare the SUT for testing:

a) Upper Tester – If this component is supplied, a description of how to map its interface to the appropriate
realization of the service boundary, any assumptions made about implementation of the service definition,
or any assumptions made about the capabilities or resources available within the SUT. If the Upper Tester
is not supplied, a description of how to implement it should be included. Such a description includes the
TMP if there is one, a description of how the UTs communicate.

b) Test coordination – What the client has to do to implement the TCPs: a description of how  to do any
manual coordination between the SUT and the Lower Tester if this is necessary. Any relevant timing
information, e.g. the expected performance of the TMP.

c) Underlying service – Indicate that the client has to provide a sufficiently reliable (N – 1) Service and, as
far as possible, explain how this is to be achieved (without referring to a particular computer).

I.4.5 Test laboratory operating instructions document

In this document, the test realizer should provide information that will assist and guide the test laboratory in the
execution of tests on the MOT, the diagnosis of problems and the re-running of tests if necessary. This should include:

a) Test preparation – How to use ICS and IXIT to perform test deselection of the inappropriate test cases
and parameterization of the selected ones on the MOT.

b) Test execution – A description of how to run tests on the Lower Tester, and how to analyse the results.

c) Execution control – The definition of the level of detail of control over the execution of test cases. The
operating instructions should describe how test cases are executed and thereby implicitly define how
many test cases may be executed as a single execution unit. An extreme case is when there is one single
command for the entire test campaign (Basic Interconnection Tests, capability tests, and behaviour tests).
The other extreme is when there is a command for every single test step in every single test case in the
ETS.

d) Conformance logging – Control of its execution; how the contents of the conformance log can be mapped
back to the standardized test events in the reference ATS specification.

e) Upper Tester(s) – A description of any initial confidence tests to be performed on the Upper Tester(s) and
how to obtain the stored test events from the Upper Tester(s).

f) TCPs – A description of how to do any manual coordination among the Lower Tester(s), the Upper
Tester(s) and, in the MPyT context, the LTCF.
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