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Intellectual Property Rights

IPRs essential or potentially essential to the present document may have been declared to ETSI. The information pertaining to these essential IPRs, if any, is publicly available for ETSI members and non-members, and can be found in ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to ETSI in respect of ETSI standards", which is available from the ETSI Secretariat. Latest updates are available on the ETSI Web server (http://webapp.etsi.org/IPR/home.asp).

Pursuant to the ETSI IPR Policy, no investigation, including IPR searches, has been carried out by ETSI. No guarantee can be given as to the existence of other IPRs not referenced in ETSI SR 000 314 (or the updates on the ETSI Web server) which are, or may be, or may become, essential to the present document.

Foreword

This ETSI Standard (ES) has been produced by ETSI Technical Committee Methods for Testing and Specification (MTS), and is now submitted for the ETSI standards Membership Approval Procedure.

Introduction

Based on the recent success of model-based testing in industry and the quest of TC MTS to continuously investigate new technologies and approaches for test specification, TC MTS has started work on model-based testing specifically in the context of standardized test specification development [i.1]. Contrary to currently used methods and approaches which focus mainly on test execution automation, model-based testing targets to automate the test design phase which is performed manually today.
Model-based testing facilitates a more thorough and earlier validation of standards as well as the automatic generation of test specification artefacts, e.g., MSC based test descriptions or TTCN-3 test suites. Due to its independence of the output format, model-based testing allows the review of standardized test specifications by non-testing experts. In addition, automation of test design allows ETSI as well as other organizations to cope with the ever-growing demand for standards to support interoperability since it provides implementers of standards access to a much larger test set and a more effective use of resources for test specification. 
This document lays the foundation for the deployment of model-based testing in standardization since it specifies requirements for model specifications to be suitable for the generation of tests in the context of standardization. Such tests need to adhere to well established concepts defined and used in manual test specification [i.2, i.3., i.4]. In addition, it defines the criteria that need to be fulfilled by a model specification to be attached in an electronic annex of a test specification document. 
Finally, the objective of this standard is not only to guide and enforce the model specification for derivation of standardized conformance and interoperability tests, but also to create a basis for an open, competitive model-based testing tool market since such tools have to be able to process such models. To ensure its success and quality this standard has been developed by a group of experts from all types of stakeholders involved in test specification developement, i.e., researchers, tool vendors, industrial users, as well as ETSI’s Centre for Testing and Interoperability.
1
Scope

The present document identifies and collects all relevant concepts that model specifications developed for the specific purpose of testing shall include. Its intent is to enable model-based testing tools to automatically generate test specifications suitable for standardization from such models, i.e., test specifications in a format similar to the one written by hand today. 
The concepts in this standard are specified independent of a specific modelling language or syntax. Mappings of these concepts to concrete modelling languages are provided in the Annex X of this document.

2
References

References are either specific (identified by date of publication and/or edition number or version number) or non‑specific.

· For a specific reference, subsequent revisions do not apply.

· Non-specific reference may be made only to a complete document or a part thereof and only in the following cases:
· if it is accepted that it will be possible to use all future changes of the referenced document for the purposes of the referring document;
· for informative references.

Referenced documents which are not found to be publicly available in the expected location might be found at http://docbox.etsi.org/Reference.

NOTE:
While any hyperlinks included in this clause were valid at the time of publication ETSI cannot guarantee their long term validity.
2.1
Normative references

The following referenced documents are indispensable for the application of the present document. For dated references, only the edition cited applies. For non-specific references, the latest edition of the referenced document (including any amendments) applies.

· Use the EX style, enclose the number in square brackets and separate it from the title with a tab (you may use sequence fields for automatically numbering references, see clause A.4: "Sequence numbering") (see example).

EXAMPLE:

[1]
ETSI EN 301 025-3: "Electromagnetic compatibility and Radio spectrum Matters (ERM); VHF radiotelephone equipment for general communications and associated equipment for Class "D" Digital Selective Calling (DSC); Part 3: Harmonized EN under article 3.3 (e) of the R&TTE Directive".

[2]
ETSI EN 300 163: "Television systems; NICAM 728: transmission of two-channel digital sound with terrestrial television systems B, G, H, I, K1 and L".

2.2
Informative references
The following referenced documents are not essential to the use of the present document but they assist the user with regard to a particular subject area. For non-specific references, the latest version of the referenced document (including any amendments) applies.
 [i.1]
ETSI TR 102 840: "Methods for Testing and Specifications (MTS); Model driven testing in standardization".

[i.2]
ISO/IEC 9646-1: "Information technology - Open Systems; Interconnection - Conformance testing methodology and framework - Part 1: General concepts".

[i.3]
ETSI EG 202 237: "Methods for Testing and Specification (MTS); Internet Protocol Testing (IPT); Generic approach to interoperability testing".

[i.4]
ETSI EG 202 810: "Methods for Testing and Specification (MTS); Automated Interoperability Testing; Methodology and Framework".
[i.5]
ETSI ES 201 873-1: "Methods for Testing and Specification (MTS); The Testing and Test Control Notation version 3; Parts 1: TTCN-3 Core Language" (also published as ITU-T Recommendation series Z.140).

3
Definitions and abbreviations

3.1
Definitions

Clause numbering depends on applicability.

· A definition shall not take the form of, or contain, a requirement.
· The form of a definition shall be such that it can replace the term in context. Additional information shall be given only in the form of examples or notes (see below).
· The terms and definitions shall be presented in alphabetical order.
For the purposes of the present document, the [following] terms and definitions [given in ... and the following] apply:

<defined term>: <definition>

Model: Should we dare to define this term?
Model-Based Testing: An umbrella of approaches that generates test specifications from model specifications. Model specifications can be system models, models of the environment, graphical test case specifications, etc
Modeled Test System Interface: A component that represents SUT interfaces available for testing in the model specification

3.2
Abbreviations

For the purposes of the present document, the following abbreviations apply:

MBT
Model-Based Testing
MSC

Message Sequence Chart

TTCN-3
Testing and Test Control Notation version 3
<ACRONYM3>
<Explanation>

4
Modeling for Test Development
Emphasize abstraction is a key aspect to use MBT efficiently and this motivates the concepts defined in this standard. Highlight that the model used for testing is/should be an abstract model focusing on the external behavior of the system to be tested [i.1]. More abstract than its actual implementation in  every sense, i.e., structure & behavior but especially when it comes to data. Idea is to focus on in modelling on _what_ to test. Example: Isolation of individual features and only the parameters in messages relevant to this feature.
Illustate the steps in model-based test development 
(Standard/Requirements –Creation-> model –Generation-> MSC/TTCN/etc –Integration-> test system/adaptation –Connection-> SUT with IUT)
Link the terms: Modeled vs Abstract vs Real Test System Interface
5
Modeling of Data
Concept of basic types (Boolean, integer, float, string – precision on the latter three should be left tool specific like in TTCN-3)

Concept of structured types (sequence including optional fields, list, enumerated including name and associated integer value – exclude “TTCN-3 set and set of” since in MBT context it does not necessarily make sense)

Concept of symbolic values

Basic operators on values

Exclude (at least for the moment) subtyping, differentiation of ordered vs unordered sequence/list, wildcards & regular expressions, type attributes, open type, signal/NULL type
6
Modeling of Structure
One or more components and a system component defining modeled test system interface, i.e., boundary of the implementation under test. Components communicate asynchronously with each other and the modelled test system interface via ports and connections.
Concept of port type (defining valid message types, direction)

Concept of component type (including component variables, timers, port instances, reference to associated behavior, system component is special case with ports only)

Concept of a point to point connection
Concept of composed models

Exclude (at least for now) synchronous communication, 1-many connections, type attributes
7
Modeling of Behavior

This clause defines the concepts necessary for describing life cycles of components
Single thread of behavior per component with unique starting point, e.g., initial state
Concept of termination criterion for behavior, e.g., one or more final states 

Concept of preferred termination criterion in case of multiple termination criterions.
Concepts for expressing conditions and loops. 

Concepts of operations for instantiation of  components and connection of ports with unique starting point

Concept of operations for send and receive operation for sending of values

Concept of log operation.

Concept of a timer.

Concept of marking/annotating/associating behavior with requirements 

This section could also include definitions of abstract operations (see TRI standard).

8
Miscellaneous

Concept of comments for documentation of model specifications
Concept of modular model specification.

9
User defined clause(s) from here onwards
<Text>
9.1
User defined subdivisions of clause(s) from here onwards

<Text>

Annex <A> (normative):
Title of normative annex

Each annex shall start on a new page (insert a page break between annex A and B, annex B and C, ...).

Use the Heading 8 style for the title and the Normal style for the text.

<PAGE BREAK>
Annex <B> (informative):
Title of informative annex

Each annex shall start on a new page.

Use the Heading 8 style for the title and the Normal style for the text.

B.1
First clause of the annex

<Text>

B.1.1
First subdivided clause of the annex

<Text>

Annex <y> (informative):
Bibliography

The annex entitled "Bibliography" is optional.

It shall contain a list of standards, books, articles, or other sources on a particular subject which are not mentioned in the document itselft  (see clause 12.2 of the EDRs http://portal.etsi.org/edithelp/other/EDRs_Navigator.chm).

It shall not include the following:

· normative references (such references shall be listed in clause 2.1);

· informative references (such references shall be listed in clause 2.2).

Use the Heading 8 style for the title and B1+ or Normal for the text.

· <Publication>: "<Title>".

OR

<Publication>: "<Title>".

<PAGE BREAK>
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�For standards development


�For publication


�Needs to be discussed and agreed what that would looks like.


�TODO


�Debatable if this should be included already in first version


�Heading just for the lack of a better name  least for the moment


�This is where we could put mappings to languages like C#, UML, etc .. interesting will be the issue to ensure same semantics.
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