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Foreword

ISO (the International Organization for Standardization) and IEC |(the Inter-
national Electrotechnical Commission) formrthe specialized system for|worldwide
standardization. National bodies that aremembers of ISO or IEC particjpate in the
development of International Standards through technical committees gstablished
by the respective organization tosdeal’ with particular fields of techniqal activity.
ISO and IEC technical committees collaborate in fields of mutual intgrest. Other
international organizations, governmental and non-governmental, in ljaison with
ISO and IEC, also take part\in the work.

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

International Standard ISO/IEC 9646-4 was prepared by Joint| Technical
Committee ISO/IEC JTC 1, Information technology, Subcommittee| 21, Open
Systems Interconnection, data management and open distributed procefsing.

This second edition cancels and replaces tje first edition (ISO/IEC 9646-4:1991)
which has been technically revised.

ISO/IEC 9646 consists of the following parts, under the general title information
technology — Open Systems Interconnection — Conformance testing| methodol-
ogy and framework:

— Part 1: General concepts

— Part 2: Abstract Test Suite specification

D 2 L . J. T L - b
— 1 QQrrJ,. I1nc 17cc urni 1 uuuiﬂ'l 6011!‘bt1t€d 1'!”&1’0"
— Part 4. Test realization

— Part 5: Requirements on test laboratories and clients for the conformance
assessment process

— Part 6: Protocol profile test specification

— Part 7: Implementation conformance statements

Annex A of this part of ISO/IEC 9646 is for information only.
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Information technology — Open Systems Interconnection -
Conformance testing methodology and framework — Part 4:
Test realisation

1 Sgope

This pprt of ISO/IEC 9646 specifies requirements and gives guidance concerning the realization of aiMeans of Testing (MOT),
in conformance with a reference Abstract Test Suite (ATS) specification, specified in compliance\with ISO/IEC 9¢46-2. This

part of ISO/IEC 9646 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 ISO/IEC 9646-1. However, within this part, the.tetm ATS also applies to the additional

Abstragt 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 functionq defined in

confo
imple
Accepitance, validation and installation of MOT are outside the scope of.this part of ISO/IEC 9646.

ISO/IEQ%%-I, or which are essential to a proper use of the ATS. Such aSpects might include a facility

entation details of test systems and Upper Testers are outside the scope of this part of ISO/IEC 9646.

2 Normative references

The fgllowing standards contain provisions which, through-feference in this text, constitute provisions of this part

9646.|At the time of publication, the editions indicated~were valid. All standards are subject to revision, and

agreerpents based on this part of ISO/IEC 9646 are encouraged to investigate the possibility of applying the most rec

of the|standards indicated below. Members of IEC and ISO maintain registers of currently valid International Stang

ISO 7498: 1984, Information technology - OpenSystems Interconnection - Basic reference model.
(See also ITU-T Recommendation X.200),

ISO/TEC 9646-1: 1994, Information technology - Open Systems Interconnection - Conformance testing methog
framejvork -Part 1: General concgpis.

(See diso ITU-T Recommendation.X.290 -b),

ISO/IEC 9646-2: 1994, Information technology - Open systems interconnection - Conformance testing metho
framelvork - Part 2: Abstract test suite specification.
(See dlso ITU-T Reeommendation X.291 - V).

ISO/IEC 9646-3-1992, Information technology - Open systems interconnection - Conformance testing metho
framepork - Parit’3: The Tree and Tabular Combined Notation (TTCN).
(See 4lso JTU-T Recommendation X.292 (1993).

nce log, or the progression of the Implementation Extra Inforhation for Testing (IXIT) proform:

0 produce
1s. Further

bf ISO/IEC
parties to
ent editions
ards.

iology and

lology and

lology and

ISO/TEC9646-3 Amd: - V Information technology - Open systems interconnection - Conformance testing metho

ology and

framework - Part 3: The Tree and Tabular Combined Notation - Amendment 1: TTCN extensions.

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
(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 esting specification.
(See also ITU-T Recommendation X.295 -).

1. To be published
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ISO/IEC 9646-7: - Y, Information technology - Open systems interconnection - Conformance lesting methodology and
framework - Part 7: Implementation Conformance Statements.3Definitions
(See also ITU-T Recommendation X.296 -V).

3 Definitions

For the purposes of this part of ISO/IEC 9646, all the definitions given in ISO/IEC 9646-1 apply. In addition, the definition of
"TTCN coordination point' is given in ISO/IEC 9646-3.

4 Abbreviations
For the purjfose of this part of ISO/IEC 9646, the following abbreviations given in ISO/IEC 9646-1 apply:

ASP: abstract service primitive.

ATM: abstract test method.

ATS: abstract test suite.

BIT: basic interconnection tests.

ETS: executable test suite.

ICS: implementation conformance statement.
IUT: implementation under test.

IXIT: implementation extra information for testing.
LT: lower tester.

LTCEF: 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.

PETS: parameterized executable test suite:
PSTS: profile specific test specification.
PTS: profile test specification.

SATS: selected abstract test'suite.

SETS: selected executable test suite.

SPyT: single-party\testing.

SUT: systemunder test.

TCP: test.coordination procedures.
TM-PDU: Ltest management PDU

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).
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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,
¢) the parameterization of test cases,
d) the execution of test cases and

e) the production of a conformance log.

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

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

5.3 Means of Testing (MOT) functionality

ATS

g the

In the [derivation process, the abstract test cases of the ATS are converted into executable testcases forming an Execytable

Test Suite (ETS).
The sg¢lection process for a base specification begins with the complete ATS. The inappropriate test cases for the IU
deseldcted according to the provisions of the Implementation Conformance Statement.(ICS) and the Implementation
Information for Testing (IXIT).

T are
Extra

In the|case of profile testing, the selection process begins with the list of testcases applicable to the profile, which is part

of the[Profile Specific Test Specification (PSTS). The inappropriate test ¢ases for the IUT are deselected, according
provigions of the profile ICS and profile IXIT.

In the| parameterization process, the parameters in the selected test Cases are given appropriate values, according
providions of the appropriate IXIT (and possibly of the ICSs).

to the

lo the

The MIOT 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.

5.4 $elected and parameterized test suites
Intermediate forms of test suites may or may.-not-be created, depending upon when the derivation process occurs.
Such |ntermediate forms are known as

a) $ATS: Selected Abstract Test Suites;

b) PETS: Selected Executable Test Suites;

¢) PATS: Parameterized Abstract Test Suites;

d) PETS: Parameterizéd-Executable Test Suites.

5.5 The Parameterized Executable Test Suites (PETS)

Amor|g 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 fare actually run. Such an MOT does not exhibit an ETS, nor a SETS, nor a PETS, in a tangible form.
NCVCIE;HFKSTWMWWWMACLUMUC Fest-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;
¢) facilities for producing a conformance log;

d) progression of the IXIT proforma;
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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 ISO/IEC 9646-2. The test realizer shall use only the version
of the ATS specification which has the highest standardization status (e.g. DIS rather than CD).

The MOT shall provide

a) arealizati Lower Testers, and if the Multi-Party Testin T) context is used, a realization of the Lower Tester
Control Futctjon (LTCF);

b) the spedification of the Upper Tester, insofar as it is required by the test method;
¢) the realjzation of the Upper Tester for the Single Party Testing (SPyT) Local test method and any MPyT test methodl 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 MPT test methods;
e) the spegification of the Test Coordination Procedures (TCPs) in accordance with the requirements specified in|the
reference ATS specification;
f) the realjzation of the TCPs within the test system for the SPyT Local test method and any MPyT test method in which|the
Upper Tesfer is outside the SUT;
g) the realjzation of the TMP within the SPyT Lower Tester(s) for the Coordinatedest method and if appropriate, for MPyT
test methodls.

6.2.2 Test cases for execution

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

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

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

The requirengients for the selection process are expresséd in ISO/IEC 9646-5, subclause 7.3.
The requirenpents for the parameterization process ar¢ expressed in ISO/IEC 9646-5, subclause 7.4.
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 Bpsic
Interconnect{on Tests (BIT), if such alist i§ specified in the reference ATS, and shall provide a facility for running them initially
altogether, bgfore 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 selegted
for the capahjility and behaviour tests.

6.24 Execjlion of Parameterized Executable Test Suites (PETS)
The MOT shall incliide the capability of executing the PETS which result from the derivation, selection and parameterizafion
processes.
6.2.5 ConformanceofaMeans 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).
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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.

ISO/MIEC 9646-4: 1994 (E)

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 m
6.3.3
Each
indiv
All s¢

The t
test ¢

iti-part CONfONTANCE [ESUng Standard, if applicable (e.g. TMPY.
Correspondence between abstract and executable test cases

executable test case shall be the realization of a single abstract test case, and shall be selectable for, execution
dual basis.

est purpose and verdict assignments of each abstract test case shall be maintained in the corresponding exed
hse.

on an

quences of test events comprising an abstract test case shall be capable of being realized in the.€xecutable tesg case.

utable

The MOT shall not perform checking on the validity of Protocol Data Unit (PDU) parameters received from the JUT in

additi
perfo
Test

comp

The 4

6.3.4

on to that which is defined in the abstract test case. Any further checking which-the test system might be cap3
rming is outside the scope of this standard and shall not contribute to the verdict assignment for each test cas

proup relationships defined in the reference ATS specification shall be maintained in the ETS. Each test
osed of a named set of test cases in the ATS shall be represented inthe ETS as a named set of executable test

Subsetting the Abstract Test Suite

ble of

b
L.

group
cases.

ATS includes a mapping of the abstract test case(s) to the ICS proforma and partial IXIT proforma questions (see
ISO/IEC 9646-2: 1994, clause 14). This mapping shall be maintained-in the ETS.

The ETS derivation process generally results in the derivation of all abstract test cases of the ATS. However, it npay be

acce
be co
IXIT

NOTH
can ch
classef

Thus
6.3.5

In the
deriv

NOTH
The 4
labor.

6.4

table to derive an ETS for certain subsets of the ATS? If a subset is created, the exclusion of a set of test case
psistent with the test selection process for an IUT, with respect to the mapping between the ICS proforma(s
proforma(s)) questions and the test cases in the-ATS.

oose not to realize particular sets of test cases'which are optional or conditional and therefore will not be required to test paj
5 of IUTs.

the subset of the ATS which i§ realized shall be equivalent to one or more of the potential SATS.
Derivation process independence

MOT, the derivation(rocess shall lead to the same PETS being executed for a given IUT, regardless of whi
htion process occurs-relative to the selection and parameterization processes.

- See A.2.1, figlire\A. 1.

htory, in-thetest preparation phase.

Requirements concerning conformance log

5 shall
) (and

- This means that the test cases which are miandatory for all IUTs would always be included in the subset, but the test fealizer

ticular

cn the

pplication-of{ the selection and parameterization processes for a particular IUT is the responsibility of the test

AS stz

. . .. . . .
et 6.2, the MO T shattprovidea facitity for generatimgaconformance tog:

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) aunique 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);
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¢) 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;

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. Pomis of Control and Observation (PCOS) or 1 TCIN Coordination Poinis);

f) if the MPyT context is used, all test events sent and received by the LTCF, including an identification of the/tel¢vant
points at which they occurred (e.g. TTCN Coordination points);

g) all infprmation regarding preliminary results;

h) an indication of the result for each test case; this will be verdict assignment, abstract or executable‘test case err¢r, 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 - An ¢xample of j) above is when an abstract test case written in TTCN specifies that preluminary result information (in the verdict
column) or Igbels (in the label column) shall be recorded in the conformance log if the corresponding test event occurs.

A conformgnce log shall display all names, abbreviations and values, using the términology and conventions defined a:rl the
protocol spacification, 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 confdrmance log be made available, with equivalent contents.

NOTE - See pnnex A, clause A.3, for guidance on the production of conforthance logs.

6.5 Requijrements 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, whicl] the client needs for completing the IXIT.

The test realizer should refer to ISO/IEC 9646-5, subclause 6.4.5 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 resultipg augmented partial EXIT proforma(s) shall be provided to the test laboratory, in order that it can fulfiil its
requirements as specified in ISO/IEC 9646-5, subclause 6.4.5.
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 referende ATS specification, and in compliance with ISO/IEC 9646-5 with respect to information to be provided tp the
client.

The docume¢ntation shall include

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

b) name and version number of the International Standard or ITU-T Recommendation 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;

¢) description of the MOT (see A.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 - Such limitations should be exceptions, and should occur only if particular abstract test cases could not feasibly be realized.

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;
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g) statement of conformance to the reference ATS specification;

h) statement of compliance with this part;

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 -

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 MQT complies with this part of ISO/IEC 9646 if and only if all the requirements stated in clause 6 are'satisfied.

NOTE -
selectiof

The primary means of verifying that an MOT implements the four functions associated with test realization (i.e. derivation,
, parameterization, execution) resides in the conformance log.
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A.1 Additional guidance on the Means of Testing (MOT)

A.1.1 Introduction

This annex
Lower Tes|

in the MPYT context.

NOTE - A tgst system may be able to accommodate several MOTs.

A.1.2 Reglization of a Lower Tester

A.1.2.1 Functions

Al.2.1.1

control of

he test is the Lower Tester. The functions of the Lower Tester in SPyT are

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

b) to redord the verdict and preliminary results for-¢ach test case in accordance with the ATS;

c) to co

receipt df PDUs, ASPs, generation and receipt of Test Management PDUs (TM-PDUs), events related to TCPs).

A Lower

lester is part of the real system;yreferred to as the test system. The test system and the SUT together provi

underlying service, below the lowest profocols in the IUT.

Al1.2.1.2

In the MPyT context,there may be several Lower Testers. Each Lower Tester performs the following funct

gives guidance on how the four abstract testing functions defined in ISO/IEC9646-1, subclause 7.4, namely the
fer, the Upper Tester, the TCPs and the LTCF, can be defined or realized ip-an MOT. The LTCF is only appljcable

For every SPyT Abstract Test Method (ATM) defined‘in ISO/IEC 9646-2, the primary focus for coordinatiqn and

htrol and observe the test events whiCh dre included in an abstract test case (these events include generatign and

e the

ons:

a) to rum, for each abstractest case, the part of the corresponding executable test case associated with a single Pqint of

Control

and Observation‘(PCO) (or with a set of PCOs which need to be handled together by the same Lower Tester)

b) to reqord the prelitninary results as specified in the corresponding part of the abstract test case;

c) toco

A.1.2.2 Ljower. Tester techniques
The entitiesT ; ; i T ' TqueS;

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;

1trol and-observe the test events which occur and which are relevant to the corresponding part of the abstract tesf case

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.

A.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:
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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;

¢) 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.

Al4

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

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

a) hurpan operator - the functions of an Upper Tester are performed by a person having access to\a user interface that
maps pnto the IUT service boundary; this operator synchronizes with the Lower Tester, the progress of which canfbe
detect¢d by various means; e.g. via a set of prompting messages from a user interface of thé Lower Tester;

b) scenario interpreter - the Upper Tester is realized by a remote scenario interpreter; it'takes its instructions from files
generdted in conjunction with the Lower Tester installation, with a mapping regioh between it and the IUT service
boundpry;

¢) TMP - the Upper Tester is synchronized with the Lower Tester by means ofza TMP, which uses the service provided
by the|IUT and its underlying layers, and the corresponding functions of the Lower Tester.

A.1.5 Realization of the Lower Tester Control Function (LTCF)
In the MPyT context, the LTCF has the following functions:

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

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

The LTF may need to be realized as a combination’ of software to be run in the test system and procedures to be fulfilled
by humgn test operators.
A.1.6 Realization of Test Coordindtion Procedures (TCP) in Multi-Party Testing (MPyT) context

A.1.6.1{Communication between’Lower Tester(s) and Upper Tester(s)

The realfzation of communicatiofi between Lower Tester(s) and Upper Tester(s) is described in A.1.4.

A.1.6.2|Communication between Lower Testers and the LTCF

Commubhication betweén 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 pse
techniques similar to the TCP or TMP defined between LT and UT in ISO/IEC 9646-2.

A.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.

A.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.
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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 A.1.4 a).

A.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 ajd IXIT of each protocol and information object covered by the ATS.
A.1.8 THe realization of a Means of Testing (MOT) for a profile

An MOT

In additiop, there is a need for an MOT realizing the additional profile specific ATS from the PSTS, if dny-
The deselgction of test cases for a given ATS for a profile is done in two steps:

a) presq

profile

b) deselection of test cases not appropriate for an IUT, based on the profile ICS and the-profile IXIT.
NOTE - T¢st cases which are out of service may also be deselected by the test laboratory.

A.2 Additional guidance on the Executable Test Suite (ETS) derivation process

A210
The deriv
a) during test realization;
b) duri
¢) duri
d) duri

Figure 1
which are| described in clause 5 (Test realization overview), and for which requirements are specified in clause 6.

When tes

PTS-Sumymary.

A221In

The test

a) the feference ATS spécification for a particular component to be tested, and containing the specification of the T(
b) the ]
¢) the partial IXIT proforma(s), normally attached to the reference ATS specification.

10

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

est specifiers in the PSTS (see ISO/IEC 9646-6);

verview

ation process can occur

hg the installation of the MOT by the test laboratory;
hg test preparation, intermixed with the selection and the parameterization processes, for a particular IUT;
hg test operations, as a result of interpreting or.¢ompiling the ATS.

flustrates the many possibilities of combining the test derivation, selection parameterization and execution pr

ing a profile, the PETS derivation/ execution process has to be performed for each ATS which is referenceq

puts to Executable Test Suite (ETS) derivation

palizer has to consider the following inputs:

CS proforma(s);

tlection of test cases appropriate for the profile: this preselection uses the list of applicable test cases supplied by the

CESSES

in the

CPs;
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Reference ATS —— Derivation g, ETS (Executable Test Suite)
Deselection Deselection
% .
SATS (selected ATS) —____ Derivation » SETS (selected ETS)
Parameterization Parameterization

vy . o .

PAT|S (parameterized SATS)———— Derivation ————— PETS (parameterized SETS)

Derjvation/Execution PETS Execution of PETS

Figure 1 - The PETS derivation/execution process

A.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 fay
receive | problem reports from the test laboratories. Problems may arise with the execution procedures, or with
confornpance to the reference ATS spécification. The test realizer should in such circumstances make available|the
appropijate corrections.

The tes{ 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 of 6.6).

A.3 Additional guidance on conformance log
In ordey to produce a.conformance log it is necessary to
a) re¢ord the aCtual test events in their order of occurrence during the execution of the PETS;

b) anplyse 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 1n the coniormance log, and how 118 10 bc 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 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.

11
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TEST CAMPAIGN Test system specific

(execution of the PETS) ordered list of actual
test events

* ' Fa A N4 N
Specifications { Machine-readable version
ANALYSIS t  of the conformante lo
2 ““““““““““ _\\\-l g
ICS gnd IXTT (recommended)
\\ S O R
D
PRINTING Conformance log on \

paper (required)

/

KEY
:I = Control Flow
= Required Information Flow

......... - = Optional Information Flow

Figure 2 - Conformance log production

A.4 Additional guidance on documentation

A.4.1 Introduetion

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

a) test system information;
b) MOT description;
¢) test laboratory client information;

d) test laboratory operating instructions.

A.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;

12
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