
I NTER NATIONAL 
STANDARD 

ISO/IEC 
9646-2 

First odi t ion 
1991 -07- 1 5 

Information technology - Qpen Systems 
Interconnection - Conformance testing 
methodology and framework - 
Part 2: 
Abstract test sui te specification 

Technologies de l'information - Interconnexion de systèmes oiiverts - 
Cadre général et méthodologie des tests de conformité OS1 - 
Partie 2: Spécification des suites de tests abstraites 

Reference number 
ISO/IEC 9646-2:1991 (E) 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O/IE

C 96
46

-2:
19

91

https://iecnorm.com/api/?name=28416248a6986c557681d1564a77d0d2


ISO/IEC 9646-2 : 1991 (E) 

Contents Page 

Foreword ......................................................... v 
Introduction ....................................................... vi 
1 Scope .......................................................... 1 
2 Normative references ............................................. 1 
3 Definitions ...................................................... 1 
4 Abbreviations .................................................... 1 
5 Compliance ..................................................... 2 
6 Conformance requirements in OS1 International Standards and CCITT 

Recommendations ................................................ 2 
6.1 Introduction .................................................. 2 
6.2 General requirements .......................................... 2 
6.3 Conformance clauses .......................................... 2 

7 Requirements on PICS proforrnas .................................... 2 

9 Conformance requirements and PICS proforma ......................... 3 
10 Test Suite Structure and Test Purposes ............................... 3 

10.1Basic requirements ............................................ 3 
10.2Çpecification of the test suite structure ............................. 3 
10.3Specification of the test purposes ................................. 4 
IOACoverage ................................................... 5 
10.5TSÇ&TP compliance clause ..................................... 6 

11 Specification of generic test suites ................................... 6 
I 2  Abstract Test Methods ............................................. 6 

12.1lntroduction .................................................. 6 
12.2General principles ............................................. 6 

1 2.2.1 Lower Testers ........................................... 6 
12.2.2 Upper Testers ........................................... 7 

12.3GeneraJ specification of the ATMs for end-system IUTs ................ 7 
12.3.1 Introduction ............................................. 7 
12.3.2 The Local test method .................................... 7 
12.3.3 The Distributed test method ................................ 7 
12.3.4 The Coordinated test method ............................... 7 
12.3.5 The Remote test method .................................. 9 
12.3.6 Singlelayer and embedded variants ......................... 9 

12.4Variants for single-protocol IUTs ................................. 9 

8 Abstract Test Suite production process leading to conformance testing 
standards ....................................................... 3 

O ISO/IEC 1991 
All rights reserved . Unless otherwise specified. 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 publisher . 

Printed in Switzerland 
ISO/IEC Copyright Office Case postale 56 CH-I211 Genève 20 Switzerland 

ii 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O/IE

C 96
46

-2:
19

91

https://iecnorm.com/api/?name=28416248a6986c557681d1564a77d0d2


iii 

ISO/IEC 9646-2 : 1991 (E) 

12.4.1 Introduction ............................................ 9 
12.4.2 The LS test method ...................................... 9 
12.4.3 The DS test method .................................... 10 

12.4.5 The RS test method .................................... 10 
12.5Variants for multi-protocol lUTs ................................. 10 

12.5.1 Introduction ........................................... 10 

12.5.3 The DSE test method ................................... 1 1  
12.5.4 The CSE test method ................................... 11 
12.5.5 The RSE test method ................................... 12 

12.6ATMs for open relay-systems .................................. 12 

12.6.2 The YL test method ..................................... 12 
12.6.3 The YT test method ..................................... 12 

12.7.2 Comprehensive testing service ............................ 13 

12.7.4 Applicability of the ATMs ................................. 13 
12.8Test coordination procedures .................................. 13 

13. 1General ................................................... 13 
13.2Testcases ................................................. 14 
13.3ATS conformance clause ...................................... 15 
13.4 Consistency with protocol ..................................... 15 

16ATSmaintenance ............................................... 16 

12.4.4 The CS test method .................................... 10 

12.5.2 The LSE test method .................................... 1 1  

12.6.1 Introduction ........................................... 12 

.............................................. 
........................................... 12.7Choice of ATM 12 

12.7.1 Introduction 12 

13 12.7.3 IUT environments ...................................... 

............................................ 13 Specification of ATSs 13 

........................................... 
....................................... 14 Specification of a TMP 

15 Use of an ATS specification 
15 
15 

Annexes 
A (normative) Requirements and guidance for a PICS proforma ............. 17 

A.l Introduction ................................................ 17 

requirements ............................................... 17 
A.3 Generallayout .............................................. 18 
A.4 Copyright .................................................. 18 
A.5 First section - Identification of the implementation . . . . . . . . . . . . . . . . . . .  18 
A.6 Second section - Identification of the protocol ...................... 19 
A.7 Global statement of conformance ............................... 19 
A.8 Other sections - Capabilities ................................... 19 

A.8.2 Initiator/responder capability .............................. 19 
A.8.3 Major capabilities ....................................... 19 
A.8.4 Timers and protocol parameters ........................... 19 
A.8.5 PDUs ................................................ I9 
A.8.6 PDU parameters ....................................... 19 
A.8.7 Negotiation capabilities .................................. 20 
A.8.8 Protocol error handling .................................. 20 
A.8.9 Multi-layer dependencies ................................ 20 
A.8.lOOther conditions ....................................... 20 

A.9 Formats of the tables ......................................... 20 
A.9.1 Structure of the tables ................................... 20 
A.9.2 Symbols and conventions ................................ 22 
A.9.3 Instructions for completing a PICS proforma .................. 23 

A.2 Relationship between PICS proformas and conformance 

........................................... A.8.1 Introduction 19 

B (informative) Guidance for protocol specifiers to facilitate conformance 
testing ........................................................ 24 
B.l Introduction ................................................ 24 
8.2 Guidanceonscope .......................................... 24 
8.3 Guidance on normative references .............................. 25 
8.4 Guidance on requirements and options ........................... 25 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O/IE

C 96
46

-2:
19

91

https://iecnorm.com/api/?name=28416248a6986c557681d1564a77d0d2


I ISO/IEC 9646-2 : 1991 (E) 

I 8.5 Guidanceon PDUs ........................................... 25 
8.6 Guidanceon states ........................................... 26 
8.7 Guidance on FDTs ........................................... 26 
8.8 Miscellaneous guidance ....................................... 26 

C (informative) Incomplete static conformance requirements ................ 27 
D (informative) Guidance on generic test cases .......................... 28 

D.l Introduction ................................................. 28 
0.2 Description of generic test cases ................................ 28 
D.3 Relation of genetic to abstract test cases .......................... 28 
D.4 Derivation of abstract test cases from generic test cases .............. 28 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O/IE

C 96
46

-2:
19

91

https://iecnorm.com/api/?name=28416248a6986c557681d1564a77d0d2


ISO/IEC 9646-2 : 1991 (E) 

Foreword 

IS0  (the International Organization for Standardization) and IEC (the 
International Electrotechnical Commission) form the specialized system 
for worldwide standardization. National bodies that are members of IS0  
or IEC participate in the development of International Standards through 
technical committees established by the respective organization to  deal 
with particular fields of technical activity. IS0 and IEC technical com- 
mittees collaborate in fields of mutual interest Other international or- 
ganizations, governmental and non-governmental, in liaison with I S 0  
and IEC, also take part in the work 

In the field of information technology, IS0 and IEC have established a 
joint technical committee, ISO/IEC JTC 1. Draft International Standards 
adopted by the joint technical committee are circulated to national bod- 
ies for voting. Publication as an International Standard requires ap- 
proval by at least 75 % of the national bodies casting a voie. 

International Standard ISO/IEC 9646-2 was prepared by Joint Technical 
Committee ISO/IEC JTC 1, lnformation technology. 

ISOAEC 9646 consists o f  the following parts, under the general title In- 
formation technology - Open Systems Interconnection - Conformance 
testing methodology and framework: 

-- Part 1: General concepts 

- Part 2: Abstract test suite specilicaiion 

- Part 3: The Tree and Tabular Combined Notation (TTCN) 

- Part 4: Test realization 

-- Part 5: Requirements on lest laboraiories and clients for the con- 
formance assessment process 

Annex A forms an integral part of this pait of ISO!IEC 9646. Apnexes W, 
C and D are for information only. 
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Introduction 
This part of ISO/IEC 9646 provides a common approach to the specificatic of OS1 
conformance test suites at a level which is independent of the means of executing 
those test suites (hereafter called “abstract test suites”). This level of abstraction is 
suitable for standardization and facilitates the comparison of results produced by dif- 
ferent organizations which run the corresponding executable test suites. 
Clauses 6 and 7 recall that there are requirements on OS1 protocol specifiers which 
have to be fulfilled before there can be an objective basis for the process of develop- 
ing an abstract test suite. The need is expressed for consistent conformance clauses 
and for PICS proformas in International Standards or CCITT Recommendations 
which specify OS1 protocol standards. 
Clauses 8 to 16 describe the process of developing an abstract test suite, including 
the design criteria to be used and guidance on its structure and coverage. The pos- 
sible abstract test methods are defined and guidance is given to help the test suite 
specifier to decide which test method(s) to use in the production of a particular test 
suite. Requirements and guidance are given on the specification of abstract test 
cases. These include the subdivision of test cases into test steps and the assignment 
of test verdicts to test outcomes. 
The test suite specifier is also required to provide information to the test realizers 
(e.g. limitations governing test case selection). 
Finally, guidance and requirements are given on test suite maintenance. 
This pari of ISO/IEC 9646 is also to be published by CClTT as Recommendation 
X.291 (1991). 
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INTERNATIONAL STANDARD ISO/IEC 9646-2 : 1991 (E) 

Information technology - Open Systems Interconnection - 
Conformance testing methodology and framework - 
Part 2: 
Abstract test suite specification 

1 Scope 
1.1 This part of ISO/IEC 9646 specifies the requirements 
and gives guidance for the production of system-independent 
conformance test suites for one or more OS1 International 
Standards or CClTT Recommendations. In particular, it is 
applicable to the production of all conformance testing stand- 
ards for OS1 and ISDN two-party protocols, including all drafî 
versions of such conformance testing standards. 
1.2 This part of ISO/IEC 9646 is applicable to the production 
of conformance test cases which check the conformance of 
an implementation to the relevant static and/or dynamic con- 
formance requirements by controlling and observing protocol 
behaviour. The Abstract Test Methods included in this part of 
ISOIIEC 9646 are, in fact, capable of being used to specify 
any test case which can be expressed abstractly in terms of 
control and observation of Protocol Data Units and Abstract 
Service Primitives. Nevertheless, for some protocols, test 
cases may be needed which cannot be expressed in these 
terms. The specification of such test cases is outside the 
scope of this pari of ISOllEC 9646, although the test cases 
may themselves need to be included in a conformance test- 
ing standard. 
NOTE - For example, some static conformance requirements related 
to an Application service element may require testing techniques 
which are specific to that particular Application. 

1.3 The following are outside the scope of this part of IS01 
IEC 9646: 

a) the relationship between Abstract Test Suite 
specification and Formal Description Techniques; 
b) testing by means of test methods which are specific to 
particular applications, protocols or systems, including the 
testing of non-protocol conformance requirements; 
c) test methods that involve more than two end-systems 
communicating together. 

NOTE - This part of ISOAEC 9646 applies fully to some but not all 
Physical layer protocols. Nevertheless, many of the concepts apply 
to all protocols. 

2 Normative references 
The following standards contain provisions which, through 
reference in this text, constitute provisions of this part of lSO/ 
IEC 9646. At the time of publication, the editions indicated 
were valid. All standards are subject to revision, and parties 
to agreements based on this part of ISO/IEC 9646 are 
encouraged to investigate the possibility of applying the most 
recent editions of the standards listed below. Members of IEC 
1) To be published. 

and IS0 maintain registers of currently valid International 
Standards. 
IS0 7498 : 1984, Information processing systems - Open 
Systems Interconnection - Basic Reference Model. 
(See also CClTT Recommendation X.200 (1984)) 
ISOKR 8509 : 1987, Information processing systems - Open 
Systems Interconnection - Service conventions. 
(See also CClTT Recommendation X.21 O (1988)) 
IS0 8825 : 1990, Information technology - Open Systems 
Interconnection - Specification of Basic Encoding Rules for 
Abstract Syntax Notation One (ASN. 1). 
(See also CClTT Recommendation X.$$O9 (1988)) 
ISO/IEC 9646-1 : 1991, Information technology - Open Sys- 
tems Interconnection - Conformance testing methodology 
and framework - Part 1: General concepts. 
(See also CClTT Recommendation X.290 (1991)) 
ISO/IEC 9646-3 : -'I, Information technology - Open Sys- 
tems Interconnection - Conformance testing methodology 
and framework - Part 3: The tree and tabular combinednota- 
tion. 

La 

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

4 Abbreviations 
For the purposes of this part of ISO/IEC 9646 the abbrevia- 
tions given in ISOllEC 9646-1 apply. The following abbrevia- 
tions also apply to this part of ISOAEC 9646. 
CS : coordinated single-layer (test method) 
CSE : coordinated single-layer embedded (test method) 
DS : distributed single-layer (test method) 
DSE : distributed single-layer embedded (test method) 
FDT : formal description technique 
LS : local single-layer (test method) 
LSE : local single-layer embedded (test method) 
RS : remote single-layer (test method) 
RSE : remote single-layer embedded (test method) 
TSS&TP : test suite structure and test purposes 
YL : loop-back (test method) 
Y i  : transverse (test method) 
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5 Compliance 
5.1 An International Standard or CCITT Recommendation 
which specifies a protocol in compliance with this part of BO/ 
IEC 9646 shall satisfy all the requirements stated in clauses 
6 and 7 plus annex A. 
NOTE -Such compliance is a precondlion for the protocol specific& 
tion to be an effective basii for  conformance testing of implement& 
tions. 

5.2 An ATS specification which complies with this part of 
I SO/I EC 9646 

a) shall be a conformance test suite; 
b) shall be specified in a test notation standardized by 
ISO/IEC or CCITT; 
c) shall satisfy all the requirements stated in clauses 9 to 
14 inclusive; 
d) shall be an International Standard or CClTT Recom- 
mendation or, in the absence of such an International 
Standard or CClTT Recommendation, shall be a publicly 
available document which is in the process of being stand- 
ardized within ISOAEC or CCITT, which has the highest 
standardization status available, and which has the status 
of at least a Committee Draft, Draft Recommendation or 
equivalent. 

NOTE - ATSs outside the standardization process need to be submit- 
ted for international standardization before they can fully comply with 
this part of ISO/IEC 9646, in order to ensure that they are subject to 
public scrutiny, correction and acceptance, internationally. 

5.3 It is recommended that the test notation used be TTCN. 
If TTCN is used, the ATS shall comply with ISO/IEC 96463. 
NOTE - X.290 (I 988) is considered to be obsolete for this purpose. 

6 Conformance requirements In OS1 Interna- 
tional Standards and C C l n  Recommenda- 
tions 
6.1 Introduction 
The meaning of conformance in OS1 Is discussed in ISO/IEC 
9646-1. It is necessary that there be an unambiguous and 
objective understanding of the conformance requirements of 
an OS1 protocol or transfer syntax specification, as a prereq- 
uisite to the production of an ATS for that specification. 
Clauses 6 and 7 state the requirements on protocol specifiers 
to ensure that there is such an understanding of the conform- 
ance requirements. 
Additional guidance is given in annex B. 

6.2 General requirements 
6.2.1 A clear distinction shall be made between static and 
dynamic conformance requirements. To avoid ambiguity, 
they should be stated separately from one another. 
6.2.2 It shall be clear what conformance to the International 
Standard or CClTT Recornmendation means, in the sense of 
what shall be done, what is permitted but not mandatory, and 
what shall not be implemented, in order to conform to it. 
6.2.3 It shall always be decidable whether an instance of 
communication conforms dynamically or not. 

For example, it should be possible to look at a record of PDU 
activity and decide whether or not it is valid with respect to the 
relevant International Standard or CClïT Recommendation. 

6.3 Conformance clauses 
6.3.1 Each International Standard or CClTT Recommenda- 
tion which specifies an OS1 protocol or transfer syntax shall 
include a conformance clause, which shall be expressed 
clearly and unambiguously. 
6.3.2 Conformance clauses shall distinguish between the fol- 
lowing categories of information: 

a) references to clauses which state dynamic 
conformance requirements; 
b) static conformance requirements concerning the proto- 
col implementation; 
c) static conformance requirements concerning multi- 
layer dependencies. 

6.3.3 The requirement to produce a PICS, in compliance with 
the PICS proforma, shall be stated separately from the 
requirements on the protocol implementation itself. 
6.3.4 The conformance clause should also include 

a) the requirement to be able to accept all correct 
sequences of PDUs received from peers, and respond with 
correct PDU sequences; 
b) the requirement to be able to respond correctly to all 
incorrect sequences of PDUs received; 
c) in connection oriented protocols, the option to support 
either the initiation of a connection or the acceptance of a 
connection, or both; 
d) in connectionless protocols, the option to support the 
transmission of a PDU, the receipt of a PDU, or both. 

7 Requirements on PICS proformas 
7.1 The specific requirements to be met by suppliers in 
respect of each PICS they provide shall be stated in the rel- 
evant International Standard or CClTT Recommendation 
which specifies the protocol. The specification of these 
requirements shall include a PICS proforma. The PICS pro- 
forma shall be found in a separate part of the International 
Standard or CCITT Recommendation which specifies the 
protocol. 
7.2 The PICS proforma shall be in the form of a question- 
naire or checklist to be completed by the supplier or imple- 
mentor of an implementation of the relevant OS1 protocol. 
7.3 The PICS proforma shall cover all optional and condi- 
tional functions, elements of procedure, parameters, options, 
PDUs, timers, multi-layer dependencies and other capabili- 
ties identified in the protocol specification. 
There shall be a well-defined mapping (by references) from 
the PICS proforma to the static conformance requirements. 
Annex A provides requirements and guidance on the con- 
struction of PICS proformas. 
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8 Abstract Test Suite production process 
leading to conformance testing standards 
8.1 In order to present the requirements and general guid- 
ance for ATS specification, it is useful to assume a normal 
form of the process of ATS production leading to a conform- 
ance testing standard. This clause describes the process in 
just such a normal form. ATS specifiers are not required to 
follow this normal form exactly, however they are recom- 
mended to use a similar process involving the same steps, 
possibly in a different order. 
8.2 For the purposes of this part of ISOAEC 9646, the ATS 
production process is assumed to be as follows: 

a) study the relevant specifications and PICS proformas to 
determine what the conformance requirements (including 
options) are which need to be tested (see clause 9); 
b) decide which test groups will be needed to achieve the 
appropriate coverage of the conformance requirements 

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

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

e) optionally, specify generic test cases for each test pur- 
pose, using some appropriate test notation (seek I ) ;  
f )  choose the test method(s) for which the complete 
abstract test cases need to be specified, and decide what 
restrictions need to be placed on the capabilities of the 
lower tester and (if appropriate to the chosen test meth- 
od(s)) the upper tester and test coordination procedures 
(see clause 12); 
g) apply a standardized test notation to specify the set of 
abstract test cases, including the test step structure to be 
used (see clause 13); 

h) specify the interrelationships 

0 (see 10.2); 

. C I W b  

1) among the test cases, 
2) between the test cases and the PICS, and 
3) as far as possible, between the test cases and the 
PIXIT, 

in order to determine the restrictions on the selection and 
parameterization of test cases for execution, and the 
restrictions, if any, on the orders in which they can be exe- 
cuted (see clause 15); 

i) consider the procedures for maintaining the ATS (see 
clause 16). 

8.3 It is also assumed that during the ATS production proc- 
ess an overall structure for the conformance testing stand- 
ard(s) will be developed, with appropriate parts for 

a) the Test Suite Structure and Test Purposes (TSS&TP) 
(see clause 1 O); 
b) optionally, a generic test suite (see clause 11); 
c) one or more ATSs (see clause 13) for one or more 
Abstract Test Methods (see clause 12); 

d) the specification of a TMP (if applicable) (see clause 
14). 

8.4 Clauses 9 to 16 provide requirements and guidance 
which relate to each step in the above process. 

9 Conformance requirements and PICS 
proforma 
9.1 Before an ATS can be specified, the ATS specifier shall 
first determine what the conformance requirements are for 
the relevant protocol and/or transfer syntax specifications 
and what is stated in the PICS proforma concerning the 
implementation of those specification(s). 
9.2 Clauses 6 and 7 specify the requirements to be met by 
protocol specifiers as a prerequisite to the production of an 
ATS for a particular protocol. 
9.3 If the static conformance requirements are not properly 
specified, the ATS specifier should contribute to the produc- 
tion of an amendment to or revision of the relevant Interna- 
tional Standard or CCITT Recommendation to clarify the con- 
formance requirements. Pending resolution of the problem, 
additional guidance for the ATS specifier is given in annex C. 

10 Test Suite Structure and Test Purposes 
10.1 Basic requirements 
10.1.1 The test suite structure and set of test purposes appli- 
cable to all ATSs to be specified for the same OS1 protocol 
shall be specified in the relevant conformance testing stand- 
ard, preferably in a separate part. 
10.1.2 Each ATS shall comprise a number of test cases, 
each of which is designed to achieve one of the specified test 
purposes. The test cases may be grouped into test groups, if 
necessary nested. The structure shall be hierarchical; thus, 
an item at a lower level shall be completely contained within 
a higher level item. The structure need not, however, be 
strictly hierarchical: thus, any one test case may occur in 
more than one test suite or test group. Similar test groups 
may occur in more than one higher level test group or test 
suite. 
10.1.3 The ATS specifier shall ensure that a subset of the test 
purposes of each ATS is concerned with capability testing, 
and another subset is concerned with behaviour testing. This 
need not lead to distinct test cases for behaviour and capa- 
bility testing because it may be possible to use the same test 
steps for both a behaviour test purpose and for a capability 
test purpose. The ATS specifier shall provide an explanation 
of how the test purposes are derived from or relate to the pro- 
tocol specification. The ATS specifier shall also provide a 
summary of the coverage achieved by the ATS. 

10.2 Specification of the test suite structure 
10.2.1 In order to ensure that the resulting ATS provides ade- 
quate coverage of the relevant conformance requirements, 
the test suite specifier is advised to design the test suite 
structure in terms of nested test groups in a top down man- 
ner. 
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- substructured as B.l There are many ways of structuring the same test suite into 
test groups; no one way is necessarily right and the best 
approach for one test suite may not be appropriate for 
another test suite. Nevertheless, the test suite specifier shall 
ensure that the test suite includes test cases for whichever of 
the following categories is relevant: 

a) capability tests (for static conformance requirements); 
b) behaviour tests of valid behaviour; 
c) behaviour tests that investigate the reaction of the IUT 
to invalid test events; these may be subdivided into those 
concerned with syntactically invalid test events, semanti- 
cally invalid test events, and inopportune test events, as 
relevant to the protocol concerned; 
d) tests focusing on PDUs sent to the IUT; 
e) tests focusing on PDUs received from the IUT; 
9 tests focusing on interactions between PDUs sent and 
PDUs received; 
g) tests related to each mandatory capability; 
h) tests related to each optional capability; 
i) tests related to each protocol phase; 
j) variations in the test event occurring in a particular state; 
k) timing and timer variations; 

IUT 
- substructured as D.l.l 

0.2 Data transfer phase 

I) PDU encoding variations; 
m) variations in values of individual parameters; 
n) variations in combinations of parameter values. 

This list is not exhaustive; additional categories might be 
needed to ensure adequate coverage of the relevant con- 
formance requirements for a specific test suite. Furthermore, 
these categories overlap one another and it is the task of the 
test suite specifier to arrange them into an appropriate hierar- 
chical structure. 
10.2.2 The following structure is an example of a single-layer 
test suite, provided for guidance: 

A. Capability tests 
A.l Mandatory capabilities 
A.2 Optional capabilities 

B. Behaviour tests: response to valid behaviour by peer 
implementation 

B. 1 Connection establishment phase (if relevant) 

8.1.1.1 Test event variation in each state 
8.1.1.2 Timinghimer variation 
B.1.1.3 Encoding variation 
B.l .I .4 Individual parameter value variation 
B.1.1.5 Combination of parameter values 

B.1.2 Focus on what is received from the IUT 
- substructured as B.l.l 

8.1.3 Focus on interactions 
- substructured as 8.1.1 

B.l.l Focus on what is sent to the IUT 

B.2 Data transfer phase 

4 
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group objectives in this way, a structured set of test purposes 
may be produced. 
The test purposes could be produced directly from studying 
those clauses in the relevant specification(s) which are 
appropriate to the test group concerned. For some test 
groups, the test purposes might be derivable directly from the 
protocol state table; for others, they might be derivable from 
the PDU encoding definitions or the descriptions of particular 
parameters, or from text which specifies the relevant con- 
formance requirements. 
This orderly construction technique helps to ensure the ade- 
quate coverage of the conformance requirements to be 
tested. It also avoids unnecessary duplication of text in the 
test purposes, because the full description of each test pur- 
pose does not have to be written explicitly, but can be assem- 
bled by tracing a path down through the nested structure of 
objectives. 
NOTE - If the test suite specifier employs a formal description of the 
protocol(s) concerned, test purposes may be derived from that by 
means of some automated method. If an automated method is used, 
the same requirements apply. However, methods based on FDTs are 
outside the scope of this pari of IÇOIIEC 9646. Nevertheless, if an 
FDT is to be used for this purpose, it is preferred that it be a stand- 
ardized one. 

10.3.2 In order to increase the efficiency of testing individual 
parameters on a single PDU, combined test purposes may be 
specified for a single abstract test case. Test purposes for 
invalid parameter values shall not be combined with other 
test purposes of valid or invalid values. 
10.3.3 As part of the process of designing the TSS&TP, it is 
suggested that test purposes be identified initially for each 
specific parameter that is to be tested. As a second stage, 
combinations of individual parameter test purposes related to 
the same PDU may be specified. If this is done 

a) a combined test purpose shall be written, combining 
and referencing individual test purposes; 
b) an indication shall be given that one abstract test case 
is to be produced for that combined test purpose, rather 
than a distinct test case for each of the individual test pur- 
poses that have been combined; 
c) the individual test purposes shall remain in the set of 
test purposes, but shall reference the appropriate com- 
bined test purpose. 

10.3.4 The result of defining and then combining particular 
test purposes is a specification of a test suite structure and a 
list of names of the test cases that shall apply to both the test 
purposes and to any ATS produced for those test purposes. 
10.3.5 Whatever method is used to derive the test purposes, 
the test suite specifier should ensure, as far as possible, that 
they provide an adequate coverage of the conformance 
requirements of the relevant specification(s). There shall be 
at least one test purpose related to each distinct conformance 
requirement. 
10.3.6 Test purposes should be specified not only for clearly 
testable conformance requirements, but also for conform- 
ance requirements that may be untestable using the test 
methods defined in this part of ISOAEC 9646. 

NOTE - Test purposes for untestable requirements serve to inform 
p r o t d  specifiirs which Conformance requirements are untestable, 
by inditing gaps in the standardized ATSs. 

10.4 Coverage 
It is possible to give guidance on the meaning of “adequate” 
coverage with reference to the test suite structure example in 
10.2. In order to express this, a shorthand notation will be 
used: the letter “x” will represent all appropriate values for the 
first digit in the test group identifier, and similarly “y“ for the 
second digit, so that B.x.y.1 stands for 8.1.1.1, 8.1.2.1, 
8.1.3.1, 8.2.1.1, 8.2.2.1, 6.2.3.1, 8.3.1.1, 6.3.2.1 and 
8.3.3.1. 
With this notation, a minimum ”adequate” coverage for the 
example given in 10.2 is considered to be as follows: 

a) for capability test groups (A.l, A.2) 
1) at least one test purpose per relevant capability, 
2) at least one test purpose per relevant PDU type and 
each major variation of each such type, using “normal” 
or default values for each parameter; 

b) for test groups concerned with test event variation in 
each state (B.x.y.1, C.x.1.1, D.x.y.l), at least one test pur- 
pose per relevant state/event combination; 
c) for test groups concerned with timers and timing 
(B.x.y.2, D.x.y.2), at least one test purpose concerned with 
the expiry of each defined timer; 
d) for test groups concerned with encoding variations 
(B.x.y.3, C.x.1.2, D.x.y.3), at least one test purpose for 
each relevant kind of encoding variation per relevant PDU 
type ; 
e) for test groups concerned with valid individual parame- 
ter values (B.x.y.4, D.x.y.4) 

1) for each relevant integer parameter, test purposes 
concerned with the boundary values and one randomly 
selected mid-range value, 
2) for each relevant bitwise parameter, test purposes for 
as many values as practical, but not less than all the 
“normal” or common values, 
3) for other relevant parameters, at least one test pur- 
pose concerned with a value different from what is con- 
sidered “normal” or default in other test groups; 

NOTE - Tests for valid parameter values should focus on the rel- 
evant claims made in the PICS. 

9 for test groups concerned with syntactically or semanti- 
cally invalid individual parameter values (C.x.l.3, C.x.2.1) 

1) for each relevant integer parameter, test purposes 
concerned with invalid values adjacent to the allowed 
boundary values defined in the protocol specification, 
plus one other randomly selected invalid value, 
2) for each relevant bitwise parameter, test purposes for 
as many invalid values as practical, 
3) for all other relevant types of parameter, at least one 
test purpose per parameter; 

NOTE -Tests for invalid parameter values should focus on values 
outside the range defined in the relevant protocol specifmtion, 
rather than valid values outside the range claimed in the PICS. 
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g) for test groups concerned with combinations of parame- 
ter values (B.x.y.5, C.x.1.4, C.x.2.2, D.x.y.5) 

1) at least one test purpose for each important combina- 
tion of specific values (e.g. boundary values), 
2) at least one test purpose per set of interrelated 
parameters to test a random combination of relevant val- 
ues. 

The test suite specifier shall not assume that the test realizer 
or test laboratory will perform any checking of test events 
against the values specified in the PICS other than that 
checking which is specified in the abstract test cases. There- 
fore, the test purposes and abstract test cases shall make 
explicit use of values given in the PICS whenever checking of 
valid parameter values is specified. The test suite shall 
include test cases to check for the support of parameter val- 
ues that are allowed by the protocol specification and are 
within the ranges stated in the PICS. Such test cases shall 
make use of test suite parameters that contain the relevant 
PICS values. The test suite shall also include test cases to 
check for valid reactions to parameter values that are invalid 
with respect to the protocol specification. Parameter values 
that are valid with respect to the protocol specification(s) but 
outside the ranges stated in the PICS shall not be tested. 
NOTE - The progression of the work on formal methods in conform- 
ance testing may provide analytical approaches to assess the appro- 
priate coverage of an ATS, especially for the state/event variations, 
as in b) above. This part of IÇO/IEC 9846, however, does not recom- 
mend any particular analytical approach. 

10.5 TSS&TP compliance clause 
The TSS&TP part shall include a compliance clause concern- 
ing the development of test suites for that TSS&TP. That 
clause shall require, as a minimum, that a generic or ATS 
complying with the TSS&TP part 

a) consists of a set of test cases corresponding to the set 
or to a subset of the test purposes specified in the TSS&TP 
part; 
b) uses a test suite structure which is an appropriate sub- 
set of the whole of the test suite structure specified in the 
TSS&TP part; 
NOTE - The only subsetting of the test suite structure that should 
take place is the omission of test purposes that are untestable in 
the chosen Abstract Test Method. In particular, for embedded test 
method variants, this will be necessary due to the limitations i m  
posed by the use of the protocoi(s) above the one that is the focus 
of the test purposes. 
c) uses the same naming conventions for the test groups 
and test cases; 
d) maintains the relationship, if any, specified in the 
TSS&TP between the test purposes and the entries in the 
PICS and partial PlXlT proformas to be used for test case 
selection; 
e) complies with this part of ISO/IEC 9646 and with ISO/ 
IEC 9646-3. 

I I Specification of generic test suites 
A conformance testing standard may include a generic test 
suite as a separate part, particularly if there is an intention to 
produce more than one ATS. 
A generic test suite shall consist of one generic test case for 
each test purpose (or specified combination of test pur- 
poses), except for any which are not testable using the test 
methods defined in this part of ISOIIEC 9646. 
NOTE -Thus, a generic test suite has the coverage of the set of all 
possible ATSs for the relevant protd(s).  The test purposes exclud- 
ed from a generic test suite will be testaMe only by using conform 
ance resolution tests, which are not standardized. 

Each generic test case adds detail to the test purpose. It 
should specify the main sequences of events of the test body 
and the verdicts to be assigned to the corresponding test out- 
comes. 
Each generic test case specified shall be used as a common 
root of corresponding abstract test cases for different test 
methods. 
If a generic test suite is produced in advance of ATSs, then it 
will be a useful step in the design process. If a generic test 
suite is produced after the production of at least one ATS, 
then it will provide a means of relating different test suites to 
one another and analysing where there may be gaps in their 
coverage. 
Guidance on the production of generic test cases is provided 
in annex D. 

12 Abstract Test Methods 
12.1 Introduction 
An Abstract Test Method describes an abstract testing archi- 
tecture consisting of a lower tester, upper tester and test 
coordination procedures, and their relationships to the test 
system and SUT. Each ATM determines the PCOs and test 
events (i.e. ASPS and PDUs) which shall be used in an 
abstract test case for that ATM. 
Each ATS shall be specified in accordance with one of the 
ATMs defined in this clause. 

12.2 General principles 
12.2.1 Lower Testers 
In all the ATMs, the lower tester communicates with the SUT 
via the appropriate underlying service provider. The physical 
medium is considered to be the service provider underneath 
the Physical layer. 
The general specification of the ATMs, given in this clause, 
refers to an IUT in which the highest layer is numbered “w 
(for “top”) and the lowest is numbered “N; (for “bottom”). For 
single-protocol IUTs, 4 is equal to N,. The same notation is 
used to refer to layers within the SUT and within the lower 
tester. The SUT may implement protocols in layers lower 
than “Nb, but these are not of interest in the test method 
descriptions. Nevertheless, the SUT shall include the Physi- 
cal layer. For all test methods, ATSs specify test events at the 
lower tester PCO in terms of (Nb-l)-ASPs and/or (Nb) to (NJ- 
PDUs. 
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12.2.2 Upper Testers 
The main difference between the ATMs is in the nature of the 
upper tester and its coordination with the lower tester. 
In some test methods, a second PCO is employed, for the 
upper tester. In these test methods, the definition of the test 
events at the PCO for the upper tester shall be specified in 
accordance with the appropriate OS1 service definition and 
OS1 protocol specification. The activity at the upper tester 
PCO shall not require that the SUT or IUT support ASP 
parameters, PDUs or capabilities that are not part of an OS1 
International Standard or CCITT Recommendation. 
If the PCO is at a humanly accessible interface, the SUT’S 
user interface shall serve as the PCO. 

12.3 General specification of the ATMs for end- 
system IUTs 
12.3.1 Introduction 
For IUTs within end-system SUTs there are four categories of 
ATMs: Local, Distributed, Coordinated and Remote. 
12.3.2 The Local test method 
Abbreviation: L 
In this test method 

a) the test events at the lower tester PCO are specified 
only in terms of (Nb-1)-ASPS and/or (Nb) to (NJ-PDUs; 

b) the test events at the upper tester PCO are specified in 
terms of (&)-ASPS; 

c) the upper service boundary of the IUT shall be a stand- 
ardized hardware interface which can be used for testing 
purposes; the test suites shall not place any requirements 
on the realization of the interface in the SUT, additional to 
those in the standardized hardware interface Specification; 
d) the specification of the hardware upper interface of the 
IUT shall define the mapping between the relevant ASPs 
and/or PDUs and their realization at the interface; 
e) the upper tester is located within the test system; 
9 the requirements for the test coordination procedures 
shall be specified in the ATS but are realized locally within 
the test system. 

This test method is illustrated in figure 1. 
12.3.3 The Distributed test method 
Abbreviation: D 
In this test method 

a) the test events at the lower tester PCO are specified 
only in terms of (Nb-1)-ASPS and/or (Nb) to (w-PDUs 

b) the test events at the upper tester PCO are specified in 
terms of (w-ASPS; 

c) the upper service boundary of the IUT shall be either a 
human user interface or a standardized programming lan- 
guage interface which can be used for testing purposes; 
the test suites shall not place any requirements on the real- 
ization of the interface in the SUT, additional to those in the 
standardized programming language interface specifica- 
tion, if applicable; 

d) there shall be a mapping between the relevant ASPs 
and their realization at the upper interface of the IUT; 
e) the upper tester is located within the SUT; 
9 the requirements for the test coordination procedures 
shall be specified in the ATSs, although the procedures 
themselves shall not be; 
g) if the upper interface of the IUT is a human user inter- 
face, then the human operator of the SUT fulfils the 
requirements of the TCPs; 
h) if the upper interface is a standardized programming 
language interface, then the upper tester is realized in soft- 
ware and the upper and lower testers together fulfil the 
requirements of the TCPs. 

This test method is illustrated in figure 2. 
ATSs for the Distributed test method shall not themselves 
specify an upper tester interface. 
In order to avoid placing requirements on the internal design 
of SUTs, the ATSs shall not require that a programming lan- 
guage interface is standardized for the sole purpose of test- 
ing. 
NOTE - In the Application layer, until application programming inter- 
faces are standardized to provide a common means of access to OS1 
Application services, the use of the Distributed test method is in prac- 
tice limited to using human user interfaces to OS1 applications (e.g. 
File Transfer Access and Management initiators). 
12.3.4 The Coordinated test method 
Abbreviation: C 
In this test method 

a) the test events at the lower tester PCO are specified in 
terms of (Nb-1)-ASPS, and/or (Nb) to (w-PDUç plus TM- 
PDUs; 
b) (Nd-ASPS are not used in the specification of the ATS; 
no assumption is made about the existence of an upper 
service boundary of the IUT; 
c) the upper tester is located within the SUT; 
d) the requirements for the test coordination procedures 
shall be specified in the ATS by means of a standardized 
TMP, referenced by the ATS; 
e) the upper tester shall implement the TMP and achieve 
the appropriate effects on the IUT; 
9 test cases shall be added to the ATS for the purpose of 
testing that the upper tester conforms to the requirements 
of the TMP specification; such test cases do not contribute 
to the conformance assessment of the IUT. 

A standardized TMP is applicable to a particular standard- 
ized ATS for the Coordinated test method and may not be 
applicable to other ATSs for the Coordinated test method. 
Concerning the TMP 

a) the TMP shall be implemented within the SUT directly 
above the abstract service boundary at the top of the IUT; 
b) the IUT shall not be required to interpret TM -PDUs, 
only pass them to and from the upper tester; 
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Figure 1 - The Local test method 

Figure 3 - The Coordinated test method 

\ 

Figure 2 - The Distributed test method 

Figure 4 - The Remote test method 
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c) a TMP is defined only for testing a particular protocol 
and so does not need to be independent of the underlying 
protocol; 
d) verdicts on test cases shall not be based on the ability 
of the SUT to exhibit any ASP or parameter of an ASP at 
the upper service boundary of the IUT, since this would 
contradict the definition of the Coordinated test method: the 
upper service boundary of the IUT is not a PCO in this test 
method. However, it is recommended that the TMP be 
defined separately from the ATS(s) in order to facilitate the 
task of the implementor of an upper tester. The definition of 
the TMP (as with the definition of any OS1 protocol by ISO) 
can refer to the ASPS of its underlying service (i.e. the 
ASPS at the upper service boundary of the IUT). 

This test method is illustrated in figure 3. 
12.3.5 The Remote test method 
Abbreviation: R 
In this test method, provision is made for the case where it is 
not possible to observe and control the upper service bound- 
ary of the IUT. Also in this test method 

a) the test events at the lower tester PCO are specified 
only in terms of (Nb-1)-ASPS, and/or (Nb) to (w-PDUs; 

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

0 

c) some requirements for test coordination procedures 
may be implied or informally expressed in the ATS but no 
assumption shall be made regarding their feasibility or real- 
ization; 
d) abstractly the SUT needs to carry out some upper tester 
functions to achieve whatever effects of test coordina- 
tion procedures and whatever control and/or observation of 
the IUT are implied or informally expressed in the ATS for 
a given protocol; these functions are not specified nor are 
any assumptions made regarding their feasibility or realiza- 
tion; 
e) the lower tester should attempt ty achieve the implied or 
informally expressed test coordination procedures in 
accordance with the relevant information in the PIXIT. 

In addition, in order to overcome the lack of specification of 
behaviour above the IUT, where necessary, the required 
behaviour of the SUT shall be specified in terms of the 

by the lower tester. This form of implicit specification shall be 
taken to mean "do whatever is necessary within the SUT in 
order to provoke the required behaviour". 
However, it is possible that some of the test cases in the ATS 
cannot be executed (e.g. transmission of consecutive unac- 
knowledged Data PDUs, etc.). 
Even with such implicit specification of control of the IUT, in 
this test method it is possible to specify control but not obser- 
vation above the IUT. This is a major difference between this 
and the other test methods. 
This test method is illustrated in figure 4. 

1) 

(Nb-l)-ASPS ûï (Nb) to (W-PDUS Which need to be observed 

12.3.6 Singlelayer and embedded variants 
Each of the test methods has a variant which can be 
to single-protocol IUTS @-is). 
For a multi-protocol IUT, an embed 
the test methods has been defined 
the protocols one at a time. 
If control and observation are applied to a means of access 
to the upper service boundary of the entities under test within 
the SUT, then the test methods are normal (and no E is 
added to the abbreviated name). If, however, control and 
observation are applied through one or more OS1 protocol 
entities above the entities under test, the test methods are 
called embedded (and an E is appended to the abbreviated 
name). 
Names of particular variants of the test methods shall be 
formed as follows: 

For example, DS is the abbreviation for the "Distributed Sin- 
gle-layer" test method, as defined in 12.4.3, and DSE is the 
abbreviation for the "Distributed Single-layer Embedded" test 
method, as defined in 12.5.3. 

12.4 Variants for single-protocol IUTs 
12.4.1 Introduction 
In the following descriptions of the single-layer test methods, 
for testing single-protocol IUTs, the abstract model of the IUT 
is called the (N)-entity under test. 

Figure 5 - The LS test method 

12.4.2 The LS test method 
In the Local Single-layer (LS) test method, the test events are 
specified in terms of (N)-ASPS at the upper hardware inter- 
face of the (N)-entity under test, and (N-1)ASPs and/or (N)- 
PDUs at the lower tester PCO. 
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This variant is illustrated in figure 5. 

12.4.3 The DS test method 
Also in the Distributed Single-layer @S) test method, the test 
events are specified in terms of (N)-ASPS at the upper inter- 
face of the (N)-entity under test, and (N-1)-ASPS andor (N)- 
PDUs at the lower tester PCO. 
NOTE - The DS test method differs from the LS test method in that 
the upper interface of the (N)-entity under test is not a hardware in- 
terface. 
This variant is illustrated in figure 6. 

Figure 7 - The CS test method 

Figure 6 - The DS test method 

12.4.4 The CS test method 
In the Coordinated Single-layer (CS) test method, the test 
events are specified in terms of (N-1)-ASPS and/or (N)-PDUs, 
pius TM-PDUs, at the lower tester PCO. 
This variant is illustrated in figure 7. 
12.4.5 The RS test method 
In the Remote Single-layer (RS) test method, the test events 
are specified in terms of (N-1)-ASPS andlor (N)-PDUs at the 
lower tester PCO. 
This variant is illustrated in figure 8. 

12.5 Variants for multi-protocol IUTs 
12.5.1 Introduction 
In single-layer embedded test method variants, testing is 
specified for a single-protocol within a multi-protocol IUT, 
including the specification of the protocol activity above the 
one being tested but without specifying control or observation 
at service boundaries within the multi-protocol IUT. Thus in a 
multi-protocol IUT from protocol N) to (NJ, abstract test 
cases for testing protocol (Ni) shall include the specification of 
the PDUs In protocols (Nitl) to (NJ as well as those in proto- 
COI (Ni) 

10 

Figure 8 - The RS test method 

NOTE 1 -This description ot the embedded test method variants as- 
sumes that the protocols of the IUT are ordered in a continuous ad- 
jacent user/provider relationship. 
Successive use of a single-layer embedded test method var- 
iant (from layer (Nb) to (NS) is called incremental testing of a 
multi-protocol IUT. 
The embedded test method variants are defined for a single 
protocol under test in a multi-protocol IUT. This does not 
mean that there cannot be accessible service boundaries 
within the multi-protocol IUT: it means that no such bounda- 
ries are used in the test methods. Thus, all protocols between 
the protocol under test and the highest layer protocol for 
which PDUs are expressed as test events in the ATS shall be 
regarded as being pari of the multi-protocol IUT. 
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NOTE 2 - For the top layer in the mu)ti-protocd IUT, (N,), these vari- 
ants are the same as the normal single-layer test methods. 
12.5.2 The LSE test method 
In the Local Single-layer Embedded (U test method, for 
protocol (Ni) within a multi-protocol IUT from (Nb) to (y), the 
test events shall be specified in terms of the (NJ-ASPS above 
the IUT and the (Ni-1)-ASPS and (Ni) to (NJ-PDUs above the 
(Ni-1)service provider in the test system. 

This variant is illustrated in figure 9. 

P 

Figure 9 - Example of the LSE test 
method: testing the (Ni)-prOtOCOl in an 

(Nb) to (Nd-protocol IUT 

12.5.3 The DSE test method 
In the Distributed Single-layer Embedded (DSE) test method, 
for protocol (Ni) within a multi-protocol IUT from (Nb) to (NJ, 
the test events shall be specified in terms of the (NJ-ASPS 
above the IUT and (Ni-1)-ASPS and (Ni) to (y)-PDUs above 
the (Ni-l)-service provider in the test system. 

This variant is illustrated in figure 10. 

12.5.4 The CSE test method 
The Coordinated Single-layer Embedded (CSE) test method 
uses features of both the CS and the DSE test methods. The 
test events shall be specified in terms of (Ni-1)-ASPS, (Ni) to 
(w-PDUs, and TM-PDUs. The TMP shall be designed to 
operate over the (y)-Service. 

This variant is illustrated in figure 11. 

ISO/IEC 9646-2 : 1991 (E) 

Figure 10 - Example of the DSE test 
method: testing the (Ni)-prOtOCOl in an 

(Nb) to (Nd-protocol IUT 

Figure 11 - Example of the CSE test 
method: testing the (Ni)-prOtoCol in an 

(Nb) to (Nd-protocol IUT 
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r 12.5.5 The RSE test method 
The Remote Single-layer Embedded (e) test method uses 
the same PCO as the RS test method for the same layer, but 
differs from the RS test method in that (Nitl) to (w-PDUs 
shall be specified in test cases for layer (Ni). 

This variant is illustrated in figure 12. 

Figure 12 - Example of the RSE test 
method: testing the (Nj)-protocol in an 

(Nb) to (Nt)-prOtOCOI IUT 

12.6 ATMs for open relay-systems 
12.6.1 Introduction 
For open relay-systems, loopback and transverse ATMs are 
defined. They are given abbreviated names: YL and 
respectively. 
12.6.2 The YL test method 
The YL test method is used for testing a relay system from 
one subnetwork 
This test method is illustrated in figure 13. 
For this test method there are two PCOs on one subnetwork 
at SAPs external from the (w-Relay. For connection-oriented 
protocols, it requires that the two test connections are looped 
together on the far side of the (w-Relay, but it is not specified 
whether this looping is performed within the (%-Relay or in 
the second subnetwork. For connectionless protocols, it 
requires that the PDUs are looped back within the second 
subnetwork and addressed to return to the second PCO. 
This method enables an open relay-system to be tested with- 
out requiring test systems on two different subnetworks. 

I (Nk-1) -ASPSI I I  I I 

Figure 13 - Loop-back test method (YL) 
Thus, the procedures for coordinating the control applied to 
the 2 PCOs can be realized within a single test system. 
The disadvantage of this test method is that the behaviour of 
the relay on only one side is directly observed. Thus, its 
behaviour on the second subnetwork cannot be properly 
assessed. 
12.6.3 The Y i  test method 
The YT test method is used for testing a relay system from 
two subnetworks. 
This test method is illustrated in figure 14. 

System 1 System 2 

Figure 14 - Transverse test method (YT) 

In this test method there are 2 PCOs, one on each subnet- 
work, at SAPs external from the (NJ-Relay. 

This method enables an open relay-system to be tested in its 
normal mode of operation, with its behaviour on each subnet- 
work being observed. 

12.7 Choice of ATM 
12.7.1 Introduction 
Before an ATS can be defined, it is necessary to study all the 
environments in which the protocol is likely to be tested and 
establish accordingly the ATM(s) to be used for the produc- 
tion of one or more ATSs. 
ATMs vary in the extent of control and observation of an IUT 
that they provide. The choice of test method, therefore, influ- 
ences the expressibility of the behaviour in test case descrip- 
tions. 
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12.7.2 Comprehensive testing service 
ATS specifiers shall place a requirement in the conformance 
testing standard defining which ATM(s) shall be supported as 
a minimum by any organization claiming to provide a compre- 
hensive testing service for the protocol(s) in question. If an 
organization supports this minimum set of ATMs, then it may 
claim to provide a comprehensive testing service even when 
other ATMs may be applicable to the protocol(s) in question. 
A comprehensive testing service shall include at least one 
test method which places no additional requirements upon 
the SUT other than those contained in the OS1 International 
Standards or CCITT Recommendations to which the SUT 
claims to conform. 
To meet this requirement a test suite for the Remote test 
method shall be included in a comprehensive testing service, 
unless one of the other test methods also meets this require- 
ment. For some protocols in, or embedded under, the Appli- 
cation layer, it may be possible to meet this requirement by 
including a test suite for the DSE test method. For IUTs with 
hardware upper interfaces it may also be possible to meet the 
requirement by including a test suite for the Local test 
method. 
If a standardized ATS is produced which does not meet the 
above requirement for provision of a comprehensive testing 
service, then it shall contain the following statement in the 
Scope clause: 
“This abstract test suite is insufficient on its own for the provi- 
sion of a comprehensive testing service for the <name> pro- 
tocol.” 
A comprehensive testing service requirement statement shall 
be located, as a separate clause in the part of the conform- 
ance testing standard containing the test purposes for a par- 
ticular protocol. 
12.7.3 IUT environments 
There is a relationship between the test methods and the 
configurations of the real open systems to be tested. 
ISOIIEC 9646-1 : 1991, 7.2 gives a full account of the classi- 
fication of systems and IUTs. 
When choosing a test method, the test suite specifiers shall 
identify, if they have not already done so, whether the test 
suites they plan to produce are for IUTs which are single- 
layer and 

a) belong to end or relay systems; 
b) belong to complete or partial systems; 
c) belong to fully open or mixed systems; 
d) have service boundaries accessible or not; 
e) are special purpose (i.e. to be used by a single applica- 
tion) or general purpose (i.e. to be used by several applica- 
tions). 

12.7.4 Applicability of the ATMs 
Some considerations concerning the applicability of the test 
methods to different layers are discussed in ISOllEC 9646-1: 
1991, annex B. 
One or more appropriate ATMs shall be selected for the pro- 
tocol being considered. 

ISO/IEC 9646-2 : 1991 (E) 

For each protocol for which ATSs are to be produced, priori- 
ties should be assigned to the standardization of different 
ATSs for different applicable test methods, giving highest pri- 
ority to those that are most likely to be applicable to the 
majority of real systems. 

12.8 Test coordination procedures 
For effective and reliable execution of conformance tests, 
some set of rules is required for the coordination of the test 
process between the lower tester and the upper tester. The 
general objective of these rules is to enable the lower tester 
to control the operation of the upper tester, in ways neces- 
sary to run the test suite selected for the IUT. 
These rules lead to the development of test coordination pro- 
cedures to achieve the synchronization between the lower 
tester and the upper tester and the management of informa- 
tion exchanged during the testing process. The details of this 
synchronization and how the required effects are achieved 
are closely related to the characteristics of the SUT as well 
as to the test methods. 
The requirements on the test coordination procedures shall 
be specified for each ATS. The test coordination procedures 
shall include provision for relaying, to the lower tester, events 
which are controlled, (and if applicable, observed) at the 
upper tester, and which need to be logged. 
When defining test cases for the Local and Distributed test 
methods, requirements on the upper tester andlor test coor- 
dination procedures which may be necessary shall not 
exceed those identified in 12.3.2 and 12.3.3 for the Local and 
Distributed test methods, respectively. 

13 Specification of ATSs 
13.1 General 
An ATS comprises a set of test cases and optionally test 
steps for a particular test method. 
Preceding the test cases themselves shall be the following 
information: 

a) ATS name, date of origin and version number; 
b) names (and version numbers) of the International 
Standard(s) or CCITT Recommendation(s) which specify 
the protocol(s) (and if relevant the transfer syntax) which 
are used in the specification of the test cases; 
c) names (and version numbers) of the International 
Standard(s) or CCITT Recommendation(s) which define 
the OS1 service(s), the ASPS of which are specified in the 
test cases as being controlled andor observed; 
d) name (and version number) of the International Stand- 
ard or CCITT Recommendation defining the test notation; 
e) name of target test method; 
9 description of the coverage of the test suite; for exam- 
ple, the functional subsets of the protocol(s) that are 
tested; 
g) description of the structure of the test suite, in terms of 
test groups and their relationship to the protocol specifica- 
tion(s); 
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h) description of the test coordination procedures or a ref- 
erence to the specification of the TMP (if applicable in the 
test method); 
i) optionally, a list of which capability and behaviour test 
cases may be used as basic interconnection tests; 
j) information to assist the test realizer and test laboratory 
in their use of the standardized ATS (see clause 15); 
k) an identification of the Technical Corrigenda (or CCITT 
equivalent) which are related to the International Standard 
or CCITT Recommendation that specifies the protocol or 
transfer syntax, and which have been taken into account in 
the ATS. 

13.2 Test cases 
13.2.1 The ATS specifier shall apply a standardized test nota- 
tion in which to specify the abstract test cases. TTCN, defined 
in ISO/IEC 9646-3, is recommended for this purpose. 
13.2.2 If a standardized ATS uses facilities additional to those 
in TTCN as defined in ISOAEC 9646-3, then such additions 
shall be documented in the standardized ATS and submitted 
for inclusion in ISOAEC 9646-3 by means of defect reports or 
an amendment, as appropriate. 
13.2.3 Once the test notation and test method have been cho- 
sen, the abstract test cases can be specified. 
Each abstract test case shall 

a) reflect only a single test purpose, or a combination of 
test purposes as defined by the test purpose specifier, or if 
there is one available, a single generic test case; 
b) specify all the sequences of test events that comprise a 
test body; 
c) specify all sequences of test events that comprise the 
test preamble(s), if any, necessary to ensure that it is capa- 
ble of being started in the idle testing state and, optionally, 
in one or more other stable testing states (see 13.2.4); 
d) specify all sequences of test events that comprise the 
test postamble(s), if any, necessary to ensure that it is 
capable of ending in the idle testing state and, optionally, in 
one or more stable testing states; 
e) be specified using the chosen test notation and test 
method; 
9 specify the test verdict to be associated with each pos- 
sible sequence of test events comprising a complete path 
through the test case. 

13.2.4 If a test purpose can be achieved only by means of 
systemdependent actions in the SUT, it is not possible to 
specify an abstract test case for that test purpose in a stand- 
ardized ATS. This limitation shall be documented in the 
standardized ATS. 
NOTE - The possibility of writing ad hoc conformance resolution tests 
to achieve the test purpose on a case-by-case basis should be indi- 
cated, but such tests are outside the scope of standardization. 
If a test purpose cannot be achieved due to the specific nature 
of the chosen ATM, that limitation shall also be documented 
in the standardized ATS. 
Thus, for each specified test purpose the standardized ATS 
shall either specify an abstract test case to achieve that test 

purpose Qr shall document why such a test case is not 
included. 
13.2.5 A choice of more than one test preamble may be spec- 
ified In a given abstract test case, one for each of the stable 
testing states in which the test case can start. Each lest pre- 
amble takes the test case from a particular stable testing 
state to the initiai testing state of the test body. Thus, a small 
set of stable testing states, in which test cases may start and 
end, shall be defined for the ATS; this set shall include the 
appropriate idle testing state. 
NOTE 1 - It is likely that not more than two or three te& preambles 
will need to be used. 

In each abstract test case in which the initial testing state of 
the test body is not the idle testing state, the test suite spec- 
ifier shall define a test preamble to take the test case from the 
idle testing state to the initial testing state of the test body. In 
addition, in each abstract test case in which the test body 
does not necessarily end in the idle testing state, the test 
suite specifier shall define one or more test postambles to 
enable the abstract test case to end in the idle testing state. 
NOTE 2 -The ability to start and end an abstract test case in an idle 
testing state is necessary in order to be able to run each abstract test 
case individually, in isolation from the other abstract test cases. 
If more than one test preamble or postamble is defined for an 
abstract test case, then the test suite specifier shall specify 
the conditions under which each test preamble or postamble 
is to be used. The choice of test preamble shall depend upon 
the stable testing state in which the test case starts. The 
choice of test postamble shall depend upon the testing state 
in which the test body ends and the stable testing state in 
which the test case is to end 
The omission of a test preamble from an abstract test case 
shall be permitted only if the initial testing state of the test 
body is the desired starting stable testing state of the test 
case. Similarly, the omission of a test postamble from an 
abstract test case shall be permitted only if the final testing 
state of the test body is one of the desired ending stable test- 
ing states of the test case. Each test postamble takes the test 
case from the end of the test body to a stable testing state in 
which the test case can end. 
If it is the intention to be able to make use of test preambles 
that start in some stable testing state other than the idle test- 
ing state, the test suite specifier shall specify that the identity 
of the ending stable testing state of each abstract test case is 
stored for access by the next test case. The next test case 
can then compare the identity of that state with the possible 
stable testing states, in order to determine which test pream- 
ble to use. In this way, the use of test preambles is made con- 
ditional on the starting stable testing state, not uncondition- 
ally optional. 
If the initial testing state of the test body is a transient testing 
state, then the test body shall not be run without first running 
a test preamble. 
13.2.6 Each test preamble, test body and test postamble may 
be explicitly identified as test steps, but they need not be. 
In designing the test step structure within abstract test cases, 
the test suite specifier can benefit from using the same test 
steps in several abstract test cases. 
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13.2.7 The test suite specifier shall ensure that each abstract 
test case explicitly defines 

a) each sequence of test events to be associated with a 
“pass” verdict; 
b) each sequence of test events to be associated with an 
“inconclusive” verdict; 
NOTE - This verdict would be associated with sequences of test 
events representing behaviour from the IUT which although valid 
prevents the test purpose(s) from being accomplished. 

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

13.2.8 The checking that is to be performed in a test case, for 
the validity of test events received from the IUT with respect 
to the relevant protocol specification(s), shall be specified 
explicitly within the abstract test case. The test suite specifier 
shall not assume that the test realizer or test laboratory will 
perform any checking of the test events against the protocol @ specification(s) other than that which is specified in the 
abstract test cases. 

13.3 ATS conformance clause 
The standardized ATS shall include a conformance clause. 
The conformance clause shall contain the following state- 
ment: 
“The test realizer shall comply with the requirements of ISO/ 
IEC 9646-4. In particular, these concern the realization of an 
ETS based on the ATS. 
Test laboratories running conformance test services for this 
abstract test suite shall comply with ISO/IEC 9646-5.’’ 

13.4 Consistency with protocol 
A standardized ATS shall represent accurately the proto- 
col(~) that it tests conformance to. If errors or ambiguities are 
discovered in the protocol specification during development 
of the ATS, the test suite specifier shall forward, to the proper 
ISOAEC or CClTT group, defect reports which identify the 0 problems. If differences are discovered between an ATS and 
the protocol specification after the ATS is standardized, then 
the protocol specification shall have precedence in problem 
resolution. 
NOTE - FDTs may facilitate validation of a test suite against a proto- 
col specification. 

14 Specification of a TMP 
In the case of the Coordinated test method (CS and CSE) the 
test coordination procedures are realized by the standardiza- 
tion of a TMP, as a separate pari of the conformance testing 
standard. 
The TMP needs to be able to convey requests to the IUT to 
achieve the effect of a service primitive and to convey back to 
the lower tester the record of observations of effects equiva- 
lent to the occurrence of service primitives. The upper tester 
should be an implementation of the TMP. Test cases shall be 
added to the ATS for the purpose of testing that the upper 
tester conforms to the requirements of the TMP specification. 
Such test cases do not, however, contribute to the conform- 
ance assessment of the IUT. 

If a TMP part of the conformance testing standard is devel- 
oped, then a proforma shall be provided for a TMP imple 
mentation statement which shall include an entry for each of 
the TM-PDUs. 

15 Use of an ATS specification 
15.1 The ATS specifier shall provide information in the 
standardized ATS to assist the test realizer and test labora- 
tory in their use of the test suite. This information shall 
include, but is not limited to, the following: 

a) a mapping of the abstract test cases to the PICS 
proforma entries to determine whether or not each abstract 
test case is to be selected for the particular IUT; the 
mapping should be specified in a notation suitable for 
Boolean expressions; 
b) the specification of a partial PlXlT proforma for each 
ATS; this proforma shall contain a list of all parameters for 
which the test suite requires values; if any of the required 
parameter values are to be found in the PICS, the PlXlT 
proforma entry for each such parameter shall reference the 
corresponding entry in the PICS proforma; 
NOTE -Other aspeds of the PlXlT proforma are discussed in ISO/ 
I EC 96461,984û-4 and 98465. 
c) a mapping of the abstract test cases to the partial PlXlT 
proforma, to parameterize the test suite for the particular 
IUT; the mapping shall identify requirements for testing 
which may prevent test cases from being run against a par- 
ticular IUT; the mapping should be specified in a notation 
suitable for Boolean expressions; 
d) the order in which the abstract test cases are to be 
listed in the PCTR (see 15.2); 
e) any restrictions that there may be on the order in which 
the test cases may be executed; 
9 identification of test cases or test groups which shall be 
realized in an MOT claiming to conform to the standardized 
ATS; 
g) the requirements on the test coordination procedures or 
a reference to the specification of the TMP (if applicable in 
the chosen test method); 
h) any necessary timing information. 

15.2 The order in which the abstract test cases are to be 
listed in the PCTR may be specified explicitly in the standard- 
ized ATS as a list, or implicitly (by default) as the order in 
which the abstract test cases are specified in the standard- 
ized ATS. In addition, the standardized ATS may provide 
information on the status of each test case which shall be 
preserved in the PCTR. 
If any listed basic interconnection tests are run as a prelimi- 
nary stage in the conformance assessment process, the test 
verdicts associated with them shall be listed in the PCTR in 
the positions indicated for the corresponding capability or 
behaviour test cases (i.e. as if they were run as capability or 
behaviour tests). 
15.3 The order in which the abstract test cases are listed in 
the ATS does not imply a precise order of execution. How- 
ever, restrictions may be specified on the possible orders of 
execution (i.e. defining a partial ordering, e.g. it may be desir- 
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able to run a simple abstract test case before running more 
complex and detailed variants of that test case). 
NOTE - Optimization of the order of execution of test cases in order 
to minimize execution time is considered to be a performance matter. 
This area is outside the scope of standardization. 

16 ATS maintenance 
Once an ATS has been specified and is in use, it can be 
expected that errors and omissions in it will be detected by 

those who are using the test suite. The ATS specifier shall in 
such circumstances progress the updating of the test suite 
via the relevant defect reporting procedures. 
In addition, from time to time, changes will be made to the 
protocol specification(s) to which the test suite relates. The 
ATS specifier shall ensure that the test suite is updated as 
soon as possible after changes to the relevant protocol spec- 
ification have been ratified. 
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Annex A 
(normative) 

Requirements and guidance for a PICS proforma 

A.1 Introduction 
A.1 .I A PICS proforma defines explicitly the implementation 
flexibility allowed by the protocol specification. It details in a 
tabular form: 

a) the implementation options, Le. the functions additional 
to those which are mandatory to implement; and 
b) the legitimate range of variation of the global parame- 
ters controlling the implementation of the functions, as 
specified in the protocol specification. 

A.1.2 For a specific protocol, the PICS proforma is used by 
a) the implementors or suppliers, who need to document 
their implementations; 
b) ATS specifiers, who need to ensure that the structure of 
the test suite matches the allowed implementation flexibil- 
ity; 
c) the specifiers of OS1 protocol profiles, who require a 
detailed definition of the implementation flexibility available 
in each base protocol specification. 

A.1.3 A completed PICS proforma is the PICS for the imple- 
mentation in question. A PICS makes a contribution to the 
conformance assessment process, where it is used in 

a) the static conformance review; 
b) the test selection process, as a means of adapting Exe- 
cutable Test Suites to the options supported by the imple- 
mentation; 
c) the results analysis process, as a reference document. 

PlCSs can also be used to assess the ability of two imple- 
mentations to interwork. This can be done by a comparison 
of the options and parameters stated in the PICSs. 
A.1.4 Each protocoldefining group is responsible for the 
technical content of the PICS proforma(s) related to the pro- 
tocol(s) it maintains. 
This annex provides requirements and guidance on how a 
PICS proforma should be structured and on what questions it 
should contain. It is not possible to provide a generic PICS 
proforma, because of the wide variety of protocols. Neverthe- 
less, some general rules are applicable to any OS1 protocol 
specification. 

A.2 Relationship between PICS proformas 
and conformance requirements 
A.2.1 A PICS proforma is a set of questions related to the 
capabilities of the protocol. A protocol capability is a set of 

functions which is to be supported by an implementation. 
The static conformance requirements of the OS1 protocol 
specification define rules for the implementation of the capa- 
bilities. 
Each PICS proforma question (or entry) shall indicate a sta- 
tus for each capability, according to those rules. 
This status can be 

a) mandatory - the capability is required to be 
implemented, in conformance with the protocol 
specification; 
b) optional -the capability may be implemented, and if it is 
implemented it is required to conform to the protocol spec- 
ification; options can be Boolean, mutually exclusive, or 
selectable (as described in ISOllEC 9646-1: 1991, clause 
A.3); 
c) prohibited -there is a requirement not to use this capa- 
bility in a given context (applicable only to dynamic require- 
ments, if any, embedded in a PICS proforma); 
d) not applimble - no requirement can be expressed in a 
given context; 
e) conditional -the requirement on the capability depends 
on the selection of other optional or conditional items; the 
PICS proforma cannot define in advance a definite status 
for the capability, it can only indicate that the status (man- 
datory, optional, prohibited, or non-applicable) depends on 
the evaluation of a predicate or on a conditional expres- 
sion. 

A.2.2 A PICS proforma entry shall provide space to record 
the statement of the supplier of the IUT regarding support of 
the capability in the implementation. The support may be 
recorded as 

a) the capability is implemented; 
b) the capability is not implemented; 
c) other protocolspecific categories of support. 

NOTE - It is possible that the static conformance requirements do not 
provide a fully detailed definition of the implementation flexibility 
rules for the protocol. Additional rules may be found embedded in 
the body of the protocol Specification. 

A.2.3 When a mandatory capability is not supported, it is a 
case of nonconformance. See clause A.7. 
When an optional capability is not supported, a question may 
be asked to ascertain what action is taken by the implemen- 
tation when PDUs related to the capability are received, 
depending on whether the protocol specification 
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a) specifies a choice of actions that may be taken, or 
b) does not specify what action may be taken. 

A.2.4 There shall be a well-defined mapping (by references) 
from the PICS proforma to the static conformance require- 
ments, as stated in 7.3. 
A.2.5 The PICS proforma status entries implicitly define the 
checking to be performed during the static conformance 
review. The PICS proforma may also define additional spe- 
cific checks to be performed during the static conformance 
review (see A.8.1 O). 

A.3 General layout 
A.3.1 The PICS proforma shall be produced as a normative 
part of the relevant OS1 protocol International Standard or as 
a distinct CClTT recommendation. The relevant (ISOAEC or 
CCITT) rules for structuring an International Standard or 
CClTT Recommendation apply. 
A.3.2 The Introduction clause shall include the following text: 

“To evaluate conformance of a particular implementation, it 
is necessary to have a statement of which capabilities and 
options have been implemented for a given OS1 protocol. 
Such a statement is called a Protocol Implementation Con- 
formance Statement (Pics).” 

“This [International Standard I CCITT Recommendation] 
provides the PICS proforma (!or the <name> protocol as 
specified in <reference>) in compliance with the relevant 
requirements, and in accordance with the relevant guid- 
ance, given in ISOAEC 9646-2.” 

A.3.4 The Normative References clause shall contain the 
following references: 

“ISO/IEC 9646-1 : 1991, lnformation technology - Open 
Systems Interconnection - Conformance testing methodol- 
ogy and framework - Part I :  General concepts. 
(See also CClTT Recommendation X.290(1991)) 
“ISO/IEC 9646-2 : 1991, Mormation technology - Open 
Systems lnterconnection - Conformance testing methodok 
ogy and framework - Part 2: Abstract test suite specifica- 
tion. 
(See also CClTT Recommendation X.291(1991))” 

A.3.3 The Scope clause shall contain the following text: 

The Normative References clause shall also contain a refer- 
ence to the relevant International Standard or CClTT Recom- 
mendation which specifies the protocol. 
A.3.5 The Definitions clause shall contain: 

“This [International Standard I CClTT Recommendation] 
uses the following terms defined in ISOAEC 9646-1: 

“a) PICS proforma; 
“b) protocol implementation conformance statement 
(PICS); 
“c) static conformance review.” 

NOTE - Item c) is needed only if the PICS proforma actually mentions 
the static conformance review (see A.8.10). 

A.3.6 A clause should be included to refer to the protocol 
conformance requirement concerning the PICS, stating: 

“The supplier of a protocol implementation which is 
claimed to conform to <reference> is required to complete 
a copy of the PICS proforma provided in annex <x> and is 
required to provide the information necessary to identify 
both the supplier and the implementation.” 

In addition, the Conformance clause of the protocol specifi- 
cation shall contain: 

“The supplier of a protocol implementation which is 
claimed to conform to this <International Standard or 
C C l T  Recommendation> shall complete a copy of the 
PICS proforma provided in aeference to PICS proforma 
parb, annex 6, and shall provide the information neces- 
sary to identify both the supplier and the implementation.” 

A.3.7 The body of the PICS proforma should be provided in 
an annex. The annex shall contain the actual proforma to be 
filled in by the supplier or client of a test laboratory. The fol- 
lowing clauses specify requirements and provide guidance 
for such a PICS proforma annex. 

A.4 Copyright 
PICS proformas are intended to be completed by the imple- 
mentors in the form printed in the appropriate International 
Standard or CCITT Recommendation (copied or replicated). 
This raises an issue of copyright in respect of the text of that 
part of an International Standard or CClTT recommendation. 
The following statement shall appear in the PICS proforma 
annex, as a footnote on the first page, referenced from the 
title of the annex (e.g. “Annex A”’): 

“Copyright release for PICS proformas 
“Users of this International Standard may freely reproduce 
the PICS proforma in this annex so that it can be used for 
its intended purpose and may further publish the com- 
pleted PICS.” 

The terms can be suitably modified to reflect the exact form 
of publication: e.g. “International Standard can be replaced 
by “Technical Report” or “Recommendation”. 
Also the words “Unless otherwise specified,” shall be added 
before “no part of this publication may be reproduced ...” in 
the copyright statement at the end of the Contents page(s). 

A.5 First section - Identification of the lmple- 
mentation 
The first section of the actual PICS shall identify the imple- 
mentation and the supplier or client of a test laboratory. 
For administrative purposes, the PICS itself shall include a 
cover page identifying 

a) the implementation and the system in which it resides; 
b) the supplier of the system and/or the client of the test 
laboratory that is to test the implementation; 
c) the person to contact if there are any queries concern- 
ing the content of the PICS; 
d) the relationship of the PICS with the System Conform- 
ance Statement for the system. 

It is not necessary for the PICS proforma to give a precise for- 
mat for a table for such information. It shall, however, state 
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the need for such information and should do so in the style of 
the above paragraph. 
NOTE - A  test laboratory may provide a proforma for the cover page. 

A.6 Second section - Identification of the 
protocol 
The second section identifies the International Standard or 
the CCITT Recommendation to which the PICS proforma 
may be applied. This includes the ISO/IEC or CClTT refer- 
ence number, and the complete title. This section shall be 
included - in the PICS proforma. 
Different versions to which the PICS proforma may be 
applied should be identified explicitly, together with a status 
and support column if appropriate. If the OS1 protocol pro- 
vides a version parameter, then the second section shall ref- 
erence another entry in the PICS Proforma, where detailed 
information on status and support of such a parameter (and 
possibly its negotiation) is given. 

A.7 Global statement of conformance 
A question shall be included in the PICS proforma to ask 
whether or not all mandatory capabilities are implemented. 
A note shall be added to include the sense of the following: 

“Answering “No” to this question indicates non-conform- 
ance to the protocol specification. Non-supported manda- 
tory capabilities are to be identified in the PICS, with an 
explanation of why the implementation is non-conforming.” 

A.8 Other sections - Capabilities 
A.8.î Introduction 
The remaining sections shall list the protocol capabilities, 
data elements and parameters (insofar as questions related 
to those items are necessary to express the implementation 
flexibility allowed by the protocol). 
The following topics are common to many OS1 protocols, but 
they need to be adapted to each particular protocol in order 
to design the appropriate sections of the PICS proforma. 

A A 2  Initiator/responder capability 
PICS proforma entries may be used to specify whether the 
implementation is able to initiate communication, respond to 
communication initiated by another system, or both. The way 
the PICS proforma entries are organized to handle the two 
modes (e.g. two sets of columns per table, or two sets of ta- 
bles) shall be indicated to the reader. Such entries are recom- 
mended for asymmetric protocols. 

A A 3  Major capabilities 
The full functionality of the protocol may be divided into large 
implementation “blocks” (i.e. functional units, service classes, 
service elements, protocol classes). if so, for each “block” a 
relevant PICS proforma entry shall give the conformance sta- 
tus of the capability, and provide space for the implementor 
support statement. Such entries shall be included in a sepa- 
rate section in the PICS proforma (unless the protocol con- 
tains only one such “block”). 

These “blocks” are referred to as major capabilities. They are 
defined (with their status) in the static conformance require- 
ments of the relevant protocol specification. Depending on 
the nature of the protocoi, the major capabilities may corre- 
spond to a group of PDUs to be implemented together, or to 
some global aspect common to several PDUs. 
The dynamic conformance requirements corresponding to 
each major capability are not reproduced in the PICS profor- 
ma. 
A major capability is supposed to be implemented in its en- 
tirety. Exceptions to this rule shall have a technical justifica- 
tion. 
The PICS proforma shall have an entry for each major capa- 
bility, whatever its status. 

A.8.4 Timers and protocol parameters 
PICS proforma entries may be used to list all timers and pro- 
tocol parameters defined in the protocol specification. Al- 
lowed or mandatory lengths, data types and values (or range 
of values) shall be specified for each. Space should be pro- 
vided for specifying which element or values are supported. 
Such entries are recommended whenever relevant. 

A.8.5 PDUs 
Entries to identify PDU support shall be included in the PICS 
proforma. These shall cover all PDUs defined for the proto- 
col, grouped according to the major capabilities whenever 
relevant. In addition, the status and support for sending and 
receipt of each PDU should be indicated separately (see 
A.8.2). 
NOTE -The conformance clause may or may not provide informdon 
on the optional status of specific protocol elements (PDUs, PDU pa- 
rameters). In some protocols, the optional status of some protocol el- 
ements is located in the body of the specification (dynamic conform- 
ance requirements), in others they are included in the conformance 
clause. 

A.8.6 PDU parameters 
PICS proforma entries may be used to list, for each PDU 
type, the parameters for which implementation flexibility ex- 
ists. Such entries are recommended whenever relevant. 
NOTE - If a parameter has always to be present, has always to be of 
a specific type, and has always to support a defined range of values, 
it need not be documented in the way indicated below. 

For each documented parameter, the PICS proforma should 
provide 

a) its status, based on the value of a specified predicate in 
each direction (i.e. sending and receipt); 
b) space to indicate whether or not it is supported in each 
direction; 
c) the lengths, ranges of values and/or data types permit- 
ted in each direction by the relevant protocol or transfer 
syntax specification; 
d) space to indicate the values supported in each direc- 
tion. 

Regarding the range of values, two sorts of PDU-parameters 
exist : those with and those without implementation flexibility. 
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If there is no implementation flexibility, only one question 
need be asked by the PICS proforma : is the parameter sup- 
ported, with its full range of values? 
If there is implementation flexibility, additional questions shall 
be asked in the PICS proforma. As an example, an “unlimited” 
PDU parameter calls for a question in the PICS proforma ask- 
ing what is the maximum size implemented. 
The proforma should give a clear indication of the preferred 
data types to be used for specifying the supported values 
(e.g. number bases, string types, octets, bits, seconds, etc.) 
Other categories of PICS entry may also be used to cover the 
implementation flexibility regarding encoding rules. 
For a protocol using a transfer syntax that does not strictly de- 
fine the size of the parameters transferred (e.g. ASN.l), it 
should be made clear whether or not the sizes defined include 
the encoding. 

A.8.7 Negotiation capabilities 
PICS proforma entries may be used to describe the negotia- 
tion options available in the protocol, and provide space to 
indicate which have been implemented. Such entries are rec- 
ommended whenever relevant. 

A.8.8 Protocol error handling 
If the protocol specification allows more than one method of 
error handling, PICS proforma entries may be used to list 
what these methods are, and provide space to indicate which 
are supported. Such entries are recommended whenever rel- 
evant. 

A.8.9 Multi-layer dependencies 
Whenever relevant, there should be PICS proforma entries to 
identify the implementation support for specific requirements 
on the underlying layers, not made mandatory by the under- 
lying layer protocol specifications. 

A.8.1 O Other conditions 
If there is a complex relationship between options which need 
to be checked in the static conformance review, and which 
cannot be associated with a specific PICS proforma entry, 
then such relationships should be documented in the form of 
Boolean expressions, or matrix tables in a separate section, 
with predicates and variables referencing the relevant PICS 
proforma entries. 

A.9 Formats of the tables 
A.9.1 Structure of the tables 
The individual sections of the PICS proforma shall be pre- 
sented in the form of one or more tables. The structure of 
these tables should follow the structure of the static conform- 
ance requirements and of the topics given in A.8 above. 
The tables shall list all the capabilities and options. There 
should be one item of the list per row. 
Each row shall cross the following columns: 

a) a pre-printed column to the left to give a reference 
number to each row; 

20 

the reference number column shall provide a means of 
uniquely referencing each possible response within the 
PICS proforma. The means of referencing individual 
responses should be to specify the following sequence: 

1) a reference to the smallest subclause enclosing the 
relevant item, 
2) a solidus character, ‘Y, 
3) the reference number of the row in which the 
response appears, 
4) if, and only if, more than one response occurs in the 
row identified by the reference number, then each pos- 
sible entry is implicitly labelled a, b, c, etc., from left to 
right, and this letter is appended to the sequence; 

b) one pre-printed column to name the item for each row; 
c) one or more sets of columns to specify the status and 
record the support of the item; one set per distinct context 
in which the support is to be specified (e.g. for sending and 
receiving); each such set of columns may contain 

1) a “status” column (pre-printed) to specify the status of 
the item (e.g. mandatory, optional, conditional), as 
defined in the relevant protocol or transfer syntax speci- 
fication (status information is mandatory, but the column 
itself may be omitted if all items in a given table have the 
same status); 
2) another column, if appropriate, to specify the predi- 
cate upon which a conditional status is based (see also 
A.9.2.5 and A.9.2.6); 
3) a pre-printed column giving references to the appro- 
priate static conformance requirements or other clauses 
in the relevant protocol or transfer syntax specification(s) 
(mandatory to provide suitable references, preferably in 
such columns); 
4) a “support” column, in which a response can be made 
to indicate whether or not the implementation supports 
the item in the particular context (mandatory column); 
if appropriate, space may be provided to indicate, In 
each context, the kind of “non-support” which is imple- 
mented, such as “receive and ignore”, “receive and 
reject”, etc.; 
5) an “allowed values” pre-printed column, if appropri- 
ate, stating any restrictions or prescriptions on the types/ 
lengthsiranges of values to be supported, as specified in 
the relevant protoc61 or transfer syntax specification; 
6) a “supported values” column, if appropriate, in which 
the values or ranges of values supported can be indi- 
cated, as well as types and lengths, if relevant; 
7) space on the right in which additional columns can be 
added if necessary to enable comments to be added by 
the user of the PICS proforma. 

Figure A.l gives examples of possible realizations of the 
tables. 
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I I 
I 
I I 

, I 
I 
I 
# 
I 
I 
l 
I 
I 
I 
I 
I 
I 
l , 
I 
I 
I 
I 
I 
l , 
I 
l , 
I 
# 
I 
I I 

Classes Implemented 

Item No. Class Reference status support 

O Class O 14.1 o. 1 
1 Class 1 14.2 c l  
2 Class 2 14.3 o. 1 
3 Class 3 14.4 c2 
4 Class 4 14.5 c2 

i 0.1 : at least one of these classes shall be supported 
cl: IF cls0 THEN O ELSE x 

i c2: IF cls2 THEN O ELSE x 
i CISO = D.5.110 
: Cls2 = D.5.1/2 

I 

I 

I 

D.6.1 PDU Support 
Sumorted PDUs 

Item No. 

1 
2 
3 
... 

PDU 

CR 
cc 
DT 
... 

Ref. 

15.1 
15.1 
15.2 
... 

. .  
Sending 

status I support 
I 

O 
m 
m 
... 

Receipt 
Status I support 

m 
c3 
m 
... 

c3: IF sendCR THEN m ELSE nla 
sendCR = D.6.W a 

D.6.3.1 Parameters of the XY-PDU 
Supported Parameters 

Item No. Parameter Ref. Status Support 
Values 

Allowed Supported 

1 data size 15.6 m 128,256,512 
2 timeout 15.7 O 1-3600 secs sec3 
3 class 15.8 m 0-4 

... ... ... ... ... 

1_______________________________________--------_-_-__---------_-__--.-__--__---------_---_---_----_----___--_---- 
Figure A.1 - Examples of PICS proforma tables 
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A.9.2 Symbols and conventions 
A.9.2.1 The standardized symbols for the status column are 
as follows: 

a) m or M for mandatory; 
b) O or O for optional (Boolean); 
c) x or X for prohibited use; 
d) n/a, NIA or - (dash) for not applicable; 
e) c or C for conditional (see A.9.2.5). 

A.9.2.2 The standardized symbols for the support column are 
as follows: 

a) Y, y, or Yes for implemented; 
b) NI n, or No for not Implemented. 

Space shall be provided for indicating the fact that no support 
statement is required, in those cases when the status has 
been evaluated as not applicable. Space shall be provided for 
reference to a note in those situations where an answer 
needs a justification or explanation. 
A.9.2.3 The conventions given above should be sufficient for 
the proformas of most protocols. They are not case-sensitive; 
thus either upper or lower case may be used with the same 
meaning. If additional conventions are needed, their number 
should be kept to an absolute minimum, and catalogued by 
ISO/IEC JTClISC21 in order to avoid conflicts with parallel 
developments. 
A9.2.4 An additional convention can be used for mutually 
exclusive or selectable options among a set, by placing after 
the “O” (for optional) a period followed by an integer. 

Table A.l - Group of related options 

status 

Item A 

Item B 

Item C 

0.4: suppoi - -. _it least one of these options is requirec 

Table A.l shows an example of a group of three related 
options with the meaning that the implementation has to sup 
port at least one option in the group of options numbered 4. 
The PICS proforma shall explicitly state, preferably in a foot- 
note to the relevant table, what the requirement is for each 
numbered group: at least one option is to be supported, or 
one and only one, or any other requirement. 
A.9.2.5 Conditional requirements should be specified in one 
of the following ways: 

a) a “c” is placed in the status column, followed by a colon, 
followed by one or more unconditional status indications on 
separate lines, each with a predicate or the negation of a 
predicate in the predicate column (see A.9.2.6); negation 
may be indicated by the operator 

Table A.2 - Conditional require 

Item B 

nents using predicates 

Predicate 

Table A.2 shows two examples with the following meaning: 
1) item A is mandatory if p l  is true, but optional if p l  is 
false; 
2) item B is mandatory if p2 is true, but, by convention, 
not applicable if p2 is false; there shall be a statement 
elsewhere in the PICS proforma clarifying this conven- 
tion, if it is used; 

b) a ‘Y followed by an integer is placed in the status col- 
umn, providing a reference to a conditional status expres- 
sion (see A.9.2.7) defined elsewhere in the PICS proforma, 
in which case the predicate column may be omitted; 

* 
Table A.3 - References to conditional status 

expressions 

item status 

Item A m- Item B 

Table A.3 shows two examples in which the status of each 
item is determined by evaluating the referenced condi- 
tional expression. 

NOTE - A semantically equivalent alternative syntax for conditional 
requirements may be used, provided that it is catalogued by ISO/IEC 
JTC 1 /SC2 1 . 
A.9.2.6 A predicate shall be one of the following: e 

a) an explicit reference to a PICS proforma Yes/No entry 
(in the Support column) using the format specified in 
A.9.1 b); if the entry is “Yes” then the predicate is True, 
otherwise it is False; for example, “A.1.2.3/IOa” is a 
predicate which references the first space for an answer in 
the 10th line of the table found in A.1.2.3; 
b) a predicate name which elsewhere in the PICS pro- 
forma is equated with one of the following: 

1) an explicit reference to a PICS proforma Yes/No 
entry, e.g. “pl”, where p l  is defined by a statement: 

2) a relational expression involving a reference to a 
PICS proforma entry in the Value column, e.g. “p2”, 
where p2 is defined by a statement: 

where v2 is defined by a statement: 

“pl = A.1.2.3/1Oa” 

“p2 = (v2 > 3),, 

“V2 = A.1.2.3/1 Ob” 
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