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List of Questions to be studied by ITU-T Study Group 10
during the 2001 – 2004 Study Period

	Question
	Title

	Question 1/10
	Quality assurance, methodology and use of description techniques (revised)

	Question 2/10
	ODL: Object Definition Language (revised)

	Question 3/10
	Software Platforms and Middlewares for the Telecom Domain (revised)

	Question 4/10
	Unified Modelling Language (UML) Combined with ITU-T Languages (new)

	Question 5/10
	Encoding of SDL Data

	Question 6/10
	SDL: Specification and Description Language (revised)

	Question 7/10
	Time expressiveness and Performance annotations in ITU-T modelling languages

	Question 8/10
	Testing Languages and Validation based on Formal Models (revised)

	Question 9/10
	MSC: Message Sequence Charts (revised)

	Question 10/10
	Specification and Description Language (SDL) data binding to Message Sequence Charts (MSC)

	Question 11/10
	DCL: Deployment and Configuration Language (new)

	Question 12/10
	URN: User Requirements Notation (new)

	Question 13/10
	Quality Aspects of Protocol-related Recommend


Annex B

Text of Questions for study period 2001-2004

Question 1/10
-
Quality Assurance, Methodology and Use of Description Techniques
Type:
Continuation of Question 1/10 (1997-2000) with revised and enlarged text

Reason for the Question

There is a growing need for high quality specifications both within ITU, other standardization bodies such as ETSI, and in the industry using ITU-T Recommendations. Machine-readable reference specifications and implementations can meet this need by considerably cutting development time and reduce the necessary investment in new products. Some experiences, for example in ETSI DECT and TETRA, have already demonstrated the usefulness of this approach. The use of such description techniques is enhanced by a methodology.

A methodology is an organized and coherent set of methods and principles used in a particular discipline. A method is the combination of description techniques with instructions, rules and guidelines for its use. The application of several description techniques is Recommended in Z.110.

Before specifications are released, they can be validated and verified with regard to correctness, thereby providing assurance to those adopting the reference specifications. SDL, MSC, ASN.1, TTCN and ODL are standard languages that fulfil this purpose and have demonstrated their viability in this context. Some of these notations can be used as profiles of the OMG UML. Commercial tools which include simulators and code-generators exist for these languages.

To enable the support of fast development of high quality specifications, the following work items can be identified:

· Promotion of standard languages managed by the ITU-T: SDL, MSC, ASN.1, TTCN and ODL.

· Definition of guidelines for use of standard languages that will ease the procedure of writing high quality specifications.

· Support for the use of standard languages in the development of standards.

· Support for Study Groups to define their own development methodologies of using these languages in their standards (such as ITU-T Q.65).

–
Support for the use of Z series languages as profiles within the OMG UML framework.

–
Another area of improvement concerns reuse. The adoption of standards like SDL and MSC is greatly facilitated as soon as templates (generic patterns) and reusable component libraries are available. The following issues could be addressed:

–
Definition of SDL, MSC, etc., templates for standards.

–
Support for Study Groups to build libraries for standards on basic calls and supplement services.

Description of interfaces between systems is an important issue which may require additions to the current methodology. Descriptions of interfaces have many characteristics, which depend to some extent on how the systems are implemented (for example in hardware or software). Functional and operational characteristics are less implementation dependent, and can be expressed in a more implementation independent way. Successful interworking of systems can only be assured by the use of well-defined techniques. To determine from interface descriptions if two or more systems can interwork successfully, will be much simpler if the interfaces are described using similar or the 

same techniques. A coordinated effort to minimize the divergence between the operational descriptions of different interfaces will have benefits in technical quality and cost effectiveness to the benefit of all parties. The following issue could be considered:
· Mapping specifications to and from interface descriptions.

Question

What new Recommendations, Supplements or other provisions are required in order to support Quality assurance and use of description techniques?

Task Objectives
1)
Supplement to the Z series Recommendations (11/1999) "Methodology on the Use of Description Techniques" (4Q/2001) to replace Z.100 Supplement 1 (10/96). 

2)
Supplement to the Z series Recommendations (2003) "Methodology on the Use of Description Techniques" (2003) to replace item (1).

3)
Revision of Z.110 (2003).

4)
(Optionally) Draft a Question leading to new Recommendation(s) for description techniques for interfaces.

Relationships

1) Other ITU-T Study Groups developing their own methodologies for use of description techniques, including ITU-T Q.65, Q.3020

2) Questions: Q.2/10, Q.6/10, Q.8/10 and Q.9/10

3) Any other Study Group which uses MSC, SDL, ASN.1, TTCN and ODL.

4) Relevant standardization bodies: ETSI (TC MTS).

5) SDL Forum Society

ANNEX

(to Question 1/10)

Use of MSC, SDL, ASN.1, TTCN and ODL
The use of MSC, SDL, ASN.1, TTCN and ODL in the development of new standards will accelerate their production and improve their quality.

The promotion of these languages is a necessity in the launch of any other activity. This could be done in three (parallel) activities:

1)
Articles (one or more) in the ITU news letter, describing:

•
activities related to standardization of description techniques

•
Experimental reports in ITU and ETSI.

2)
A WWW site with tutorial on both languages and pointers to other sites. This is currently provided by the SDL Forum Society (www.sdl-forum.org).

3)
Seminar and education session in order to:

•
Make evident to people that the use of Z series languages will improve their work.

•
Give Rapporteurs a basic knowledge on these languages.

For this purpose, an SDL and MSC Tutorial day is organized at every SDL Forum.

User manual

A user manual will explain how to use MSC, SDL, ASN.1, TTCN and ODL in standards. It will be of use both as a text book and reference text as what to do and what not do.

Rapporteurs

From the experience in ETSI, an ongoing support for the Rapporteurs is needed. Rapporteurs have an excellent knowledge in their subject domain, but perhaps a very poor knowledge in Z series languages. Assistance on these languages is needed, not only to improve their use, but to demonstrate the ways of using them.

Development of methodologies using Z series languages by other Study Groups

ITU has to encourage Study Groups to define their own methodologies to fit their particular needs. Applications to unified functional methodology (Q.65) is a good example.

"Standard cell" libraries

The expression "standard cell" is taken from chips design. The idea to enlarge the ability of:

•
Reuse code (components).

•
Use generic patterns as much as possible.

It is possible to define both:

•
Generic standard components which today have a number of appearances and are redefined again and again (an example could be 'counters').

•
Basic calls and supplement services, even though they define different things, have a large degree of commonality.

Such libraries will help in the standardization process. Specific knowledge in the application domains is needed to build such libraries, as well as a good coordination between protocol specifiers.

Question 2/10
-
ODL: Object Definition Language (revised)
Type:
Continuation of Question 2/10 (1997-2000) with revised text - should lead to Recommendations and supplements
Reason for the Question

A key aspect of modern telecommunication systems development is the use of object technologies based on the general framework of Open Distributed Systems. Modelling such complex systems from different viewpoints is the background of this question which asks for convenient computational languages. 

ITU-ODL (Z.130) defines computational templates for multiple-interface objects with operational and stream interfaces and templates for object groups. However there are some concepts which are currently not precise enough or completely missed. Furthermore ongoing activities regarding Component and Behaviour Descriptions in both ITU and OMG have to be considered in the current study period.

The following figure shows the relation of ODL to other standardization activities of the ITU namely Q.11 and Q.3. Furthermore, it is depicted that ODL can be combined with various ITU notations for the purpose of behaviour description.

Question
The Recommendations or enhancement of existing Recommendations, or other provisions should apply in the area of the computational modelling of a new generation of telecommunication systems.

Task objectives
1) Z.130 Amendment 1 (2000)

–
Introduction of computational refinement concepts for supporting composition and decomposition of computational objects.

–
Adding of a new interface type based on signal exchange

2) New Z.130 annex (2000)
Annex D defines a mapping to CORBA-IDL 3.0 (Component IDL), 

3) New Z.130 annex (2001)
Annex E defines a mapping to SDL-2000

4) New Z.130 annex (2001)
Annex F defines a mapping to MSC-2000 (proposal for a task in Q.9)

Relationships
1) ITU-T Recommendations
Z.130, Z.100, Z.120, Z.109, Z.600, Z.140, X.901, X.902, X.903, X.920, X.931

2) Other standards
CORBA-Components (orbos-99-07-01/02/03), UML-1.3, XML-1.0, CORBA-3.0, TINA‑DPE

3) De facto-standards
EJB-1.1, COM+

4)
Questions of STUDY GROUPs

Q.1/10, Q.3/10, Q.6/10, Q.8/10, Q.9/10 

5)
Study Group 7 (ODP Reference Model on QoS)

ANNEX

(to Q.2/10)

DCL as a bridge between design and execution of component-based software


[image: image1.wmf]T1012630-00

(115971)

ODL

TTCN

other

MSC

SDL

Components

Concrete DPE

System running on DPE

Generation

Assignment

control

control

Include

 information

Q.2

Q.11

Q.3

Q.1

DCL

Mapping

Include

 information


Question 3/10
-
Software Platforms and Middleware for the Telecom Domain
Type:
This is a new Question - should lead to Recommendations and supplementsReason for the Question
A key aspect of telecommunication systems development is the availability of a software architecture to support distributed processing. A lot of activities are going on in the information processing area (e.g. Object Management Group (OMG), proprietary solutions) that the telecom domain may adopt or influence.

As different middleware products are being introduced in the communication infrastructure of network operators and service providers the need for common management functions is increasing.

Telecom industries and network operators are facing the following challenges:

1) demand of great flexibility in the network and in the software to provide advanced services

2)
cost effectiveness, multivendor environments and interoperability with legacy systems are required

3)
provisioning and management of international and inter-organisational services should be supported 

Therefore there is a need for Recommendations in the areas of management of distributed applications, framework to identify reference points, profiling, and support for QoS by the distributed processing environment.

ITU-T in its draft Recommendation Z.600 identifies the requirements for a distributed processing environment for the telecommunications domain and defines a generic software architecture to support telecommunication services and applications.

The information processing domain is very active to define open distributed computing environment frameworks and to provide open products. Therefore, work on this Question shall take into account the existing standards of the information processing domain and other relevant activities to support distributed applications.

Question
The Recommendations should apply in the area of software architectures and software platforms for the new generation of telecommunication software.

Task objectives
1) Investigate the current-state-of-the-art management of distributed applications based on distributed object technologies and middleware platforms (4Q00).

2) Recommendation of a framework for modelling of inter-domain relationships for the purpose of identifying and specifying the inter-domain reference points for the purpose of testing the associated specifications (2Q01).

3) Recommendation of a generic set of object services to support the distributed processing environment for the telecommunication domain (4Q01).

4) Recommendation of techniques and functions to support the management of software infrastructures, object services and applications, including the deployment, and run-time configuration of services and applications (2Q02).

Recommendation of a set of profiles for the DPE and their use, in order to accommodate the fact that different telecommunication applications have different sets of requirements. The generic requirements on the DPE are expressed in Z.600 (4Q02).

5) Investigate the needed support for QoS by the DPE, possibly leading to a recommendation.

NOTE – Items 3) and 4) depend on the outcome of item 1).

Relationships
	1) Study Groups
	

	SG 4
	TMN and network maintenance

	SG 7
	Open Distributed Processing

	SG 11
	Intelligent Network studies

	SG 13
	Global Information Infrastructure

	SG 10
	Languages and general software aspects for telecommunication systems; Questions on testing methodologies, object interface languages, engineering viewpoint language and deployment

	2) Other
	Other standardization bodies and industrial consortia, e.g. OMG, TINA-C


Question 4/10
-
Unified Modelling Language (UML) combined with ITU-T Languages
Type:
This is a new Question - should lead to Recommendations and supplements 
Reason for the Question
Whereas ITU-T Z.series languages such as SDL and MSC are widely used in various application domains and in various phases of software development, other languages have established themselves in the market that cater for complementary and sometimes similar needs. This has in the past led to tools being developed that offer the joint use of ITU-T with other languages. One of the major languages in this respect is the Unified Modelling Language UML.
Unfortunately, the joint use of UML with ITU-T languages in tools have been proprietary due to the lack of standards leading to incompatibility.

ITU-T took up the issue in the Study Period from 1996 - 2000 and addressed it within the SDL study (Q.6/10). A result of the study is Recommendation Z.109, which is already finding widespread interest. However, it has become increasingly important to address UML in combination with all ITU-T languages.

It is expected that Recommendations on using UML with Z.series languages will both increase the penetration of Z.series languages, as well as provide users of Z.series languages within and outside ITU-T will the means to increase their productivity and achieve a better quality of their results, the ability to provide quality having always been a major strength of Z.series languages.

Question

What new Recommendations, Supplements or other provisions are required in order to enable an improved joint use of UML with ITU-T Z.series languages, thereby especially focusing on improving productivity and the ability to ensure quality?

Task ObjectivesIdentification of requirements on the joint use of UML and Z.series languages, especially SDL and MSC (4Q/2000).

Compiling input for the further development of UML 2.0 to be communicated to OMG and update Z.109 if needed to UML 2.0 (1Q/2001).

Supplement as a tutorial on the use of UML with Z.series languages. (1Q/2002)

Revision of Z.109 (1Q/2003).

New Recommendation Z.129 on UML with MSC (1Q/2003).

Relationships
Other ITU-T Study Groups using UML, especially Study Groups 4, 7, 13

Questions

Quality assurance, methodology and use of description techniques (Q.1/10 2000-2003)

ODL: Object Definition Language (Q.2/10 2000-2003)

SDL: Specification and Description Language (Q.6/10 2000-2003)

Time expressiveness and performance annotations in ITU-T modelling languages 
(Q.7/10 2000‑2003)

Testing languages and validation based on formal models (Q.8/10 2000-2003)

MSC: Message Sequence Charts (Q.9/10 2000-2003)

Relevant standardization bodies: ETSI (TC MTS), Object Management Group (OMG), TINA-C, IETF, SDL Forum Society.

Question 5/10
-
Encoding of SDL Data

Type:
This is a new Question derived from study under Q.6/10 (1997-2000) - should lead to new RecommendationsReason for the Question
The SDL with ASN.1 has become a mature, with use both in industries for system development as well as within ITU-T. This is supported SDL‑2000 by the combination of Recommendations Z.100 and Z.105 (optionally with Z.107).

When an interface or protocol is designed which carries data using ASN.1, there are encoding rules that can be used to determine exactly how the information is encoded.

However, when SDL is used with ASN.1, there is no specific mechanism to establish what encoding rules are used for information on interfaces, or where in the SDL model the ASN.1 encoding rules may (or may not apply).

Furthermore, ASN.1 does not have to be used when SDL is used, but there are no established encoding rules for SDL data.

The result is that two models in SDL (or two parts of one model) may not inter‑operate correctly (or at all) because some (or all) of the data passed between them may have different encoding.

Question
What new Recommendation and changes to existing Recommendations, or other provisions are required determine the encoding of data used in SDL descriptions?

Task Objectives
1) Produce a Recommendation (Z.104) on encoding of data with SDL by 2002.

2) Provide proposed changes to Z.1xx Recommendations (Z.100, Z.105, Z.106, Z.107, and Z.109) if needed to support Z.104 by 2003.

3) Study the relationship between SDL data encoding and methodology.

Relationships
1) SDL Forum Society, representing the users of SDL.

2) Questions: 


Quality assurance, methodology and use of description techniques (Q.1/10 2000-2003).


SDL: Specification and Description Language (Q.6/10 2000-2003)

3) Maintenance of ASN.1 (was within ITU-T STUDY GROUP 7 in 1999‑2000).

Question 6/10
-
SDL: Specification and Description Language

Type: 
Continuation of Question 6/10 (1997-2000) with revised text - should lead to revised Recommendations Reason for the Question
SDL has become a mature language that is in use, both in industry for system development, as well as within ITU-T itself. The language is being widely used and there is good tool support for the language.

The result of the study period (1996-2000) has been SDL‑2000: the language defined by Recommendations Z.100 (11/99), Z.105 (11/99), Z.107 (11/99) and Z.109 (11/99). Z.100 data features have been revised for the use of SDL and ASN.1, and to fulfil the strong needs of users. Recommendation Z.105 has been revised, and a new Recommendation Z.107 has been produced. The new Recommendation Z.109 has been introduced to allow the use of SDL in combination with the Object Management Group (OMG) UML language. Changes have also been introduced into Z.100 itself to support a smooth transition from object models to SDL models. Several other changes have been introduced into Z.100 to meet user needs, following the Rules for Maintenance in Addendum 1 to Z.100 (10/96). This Addendum (including the rules) has been incorporated into Z.100 (11/99).

Recommendation Z.106 on the Common Interchange Format allows the interchange specifications in SDL between different platforms without losing graphical information. This remained in force in November 1999, but it needed some updates to support SDL‑2000. Similarly the formal definition in Annex F of Z.100 was to be updated for SDL‑2000 after November 1999.

Combinations of SDL with other techniques continue to be discussed, such as MSC, UML, the ITU‑T ODL (Z.130) or ODP, and engineering or deployment notations. There are also a number of issues raised that have not been resolved in the 1996‑2000 study period. As SDL continues to be used in an evolving environment, some adaptation of SDL is needed.

The development of SDL as a language is market-driven. The needs for the language developments come from users in equipment manufacturers, operating organizations, ITU and other standards bodies (in particular ETSI). Some of these needs are identified directly and some come through tool suppliers who are subject to market pressure.

Some further standardization remains necessary (see Annex to the question on Open Items for SDL), for example further integration with UML, completion of studies of time and performance related to SDL, and new versions of ASN.1. The demands of the future will be much better met if user and market needs are catered for. In some cases it may be sufficient to just endorse de facto standards, as (for example) has partly taken place with respect to Z.109. Also, the support of users remains important, but a separate Question of this Study Group (Proposed Q.1/10) addresses this issue.

Comments in natural languages (such as French, English, Spanish, Arabic, Chinese and Russian) within SDL, which includes SDL combined with ASN.1, are important to facilitate the widest use of documents, such as Recommendations using SDL. It is therefore important that SDL can support the use of many natural languages including those with non-Roman alphabets and the possibility to mix languages and systems of writing in comments.

Question
What new Recommendation and changes to existing Recommendations, or other provisions are required to:

1)
Ensure release of SDL adapted to further contemporary user requirements;

2)
Resolve the open items from the last study period and new open items;

3)
Support the use of SDL in emerging new architectures and frameworks, such as IMT‑2000;

4)
To allow the use of SDL in combination with other methods and languages;

5)
Support of new versions of ASN.1 in Z.105 and Z.107;

6)
Allow different natural languages and systems of writing to be used with SDL to aid human understanding?

Task Objectives
1)
Maintain a master list of corrections of the current version of SDL Recommendations.

2)
Maintain the formal basis for SDL Recommendations, thereby placing emphasis on ease of use and easy maintainability, and continue to maintain formal basis.

3)
Continue study of new uses of SDL, especially in conjunction with other languages.

4) Issue new versions of Z.1xx Recommendations (Z.100, Z.105, Z.106, Z.107, and Z.109) as and when needed. It is envisaged that updates will be produced and published as STUDY GROUP reports or addenda to Z.1xx Recommendations, and these changes consolidated into Z.1xx Recommendations for 2003. The direction of the effort should be towards relative stability of the language but with improved usability: both as a language on its own and in combination with other languages. The new formal definition of SDL should be closely linked to the semantics of SDL, especially including object-orientation, and should be easier to maintain.

5) Produce by the end of 2001 a Z.100 Annex F for SDL‑2000 and Z.106 for SDL‑2000 (if not already done in the 1996‑2000 period).

Strategy
For the further development of SDL Recommendations the task of preparing draft Recommendation should be carried out by collaboration between experts from ITU‑T and SDL Forum Society. This continues and strengthens the very effective practice established in the 1996‑2000 study. The SDL Forum Society provides a flexible and strong link to users of the language. The ITU‑T maintains its role as the international body determining, approving and issuing the Recommendations.

Relationships
1) SDL Forum Society, representing the users of SDL.

2) Questions:

Quality assurance, methodology and use of description techniques (Q.1/10 2001-2004)

ODL: Object Definition Language (Q.2/10 2001-2004)

Time expressiveness and performance annotations in ITU-T modelling languages (Q.7/10 2001-2004)

Testing languages and validation based on formal models (Q.8/10 2001-2004)

MSC: Message Sequence Charts (Q.9/10 2001-2004)

DCL: Deployment and Configuration Language (Q.11/10 2001-2004)

3) ASN.1 (was under Q.22/7 in 1999‑2000).

4) Support of the use of SDL for methodology in Study Group 11 (ITU-T SG 11). 

5) Support of the use of SDL for signalling and IN (ITU-T SG 11).

ANNEX

(to Q.6/10: Issues for study)

1
Issues agreed by the SDL experts' group not in Z.100

The SDL experts' group agreed that the following changes should be implemented in Z.100(11/99) to further improve SDL at the earliest opportunity, but there was insufficient resources to complete the changes in time for Z.100(11/99).

•
Nested diagrams should be removed from Z.100.

2
Additional issues to be considered in the 2001-2004 study period

Open issues for the next study period:

•
CORBA/IDL language mapping (binding)

•
MSC language mapping (binding)

•
SDL as UML profile

•
Data type library extensions (predefined object types, Standard Template Library analogue)

•
Calling operations on remote objects (objects defined in other agents)

•
Iteration mechanisms

•
Memory management issues

•
Signals and exceptions as data

•
Explicit synchronization mechanisms

•
Simpler initialization and dynamic routing of signals

•
Deployment and resource allocation

•
Instance sets vs. container types and navigation into composite agents

•
Channel properties, like propagation delay and lost messages

•
Broadcast mechanisms

•
Layered models

•
Better handling of priorities (e.g., multiple priorities on inputs)

•
Time supervised states

•
Multiple queues and "input via"

•
Interrupts

•
Multi-party interfaces

3
List of Open Items

The following is a list of issues classified as open items according to the rules for maintenance for SDL. The list below applies to the Recommendations Z.100, Z.105 and Z.107 as approved by Study Group 10 on 19 November 1999. 

To facilitate the tracking of open items each item is given an identifier of the form (month/year).<number> where month and year identify the meeting at which the item was first put onto the list. For example "(04/97).3".

To keep the list concise, the details given in relevant documents are not copied to the list, but the documents are referenced. However, a consequence of this procedure is that some references are to temporary documents of meetings, and therefore the Q.6/10 rapporteur maintains copies of all referenced documents.

(10/96).2
Extended alphabet for SDL (COM 10-1);

(04/97).13
output -, input *, reset * (TD 34, TD 37 SG 10 April 1997);

(04/97).14
simplified timer handling timer on a state (TD 34 SG 10 April 1997);

(04/97).17
signal parameter access (TD 34, TD 35 SG 10 April 1997);

(04/97).18
signal Priority (TD 34 SG 10 April 1997);

(04/97).20
limited lifetime variables (TD 35 SG 10 April 1997);

(04/97).22
more flexible output syntax (OUPUT s TO p1, p2 ) (TD 35 SG 10 April 1997);

(04/97).25
more flexible USE syntax - USE p1,.p2, p3 (TD 35 SG 10 April 1997);

(04/97).29
add constructs to support time and performance evaluation of SDL specifications (COM 10-R 1 § 7; TD 33 SG 10 April 1997);

(03/98).1
generation of variants (TD 86 SG 10 March 1998);

(03/98).3
graphical loops (TD 34 SG 10 April 1997, COM 10-R 2, Delayed Contribution 32 March 1998, TDI 618 October 1998);

(10/98).1
Simpler initialization of systems (TD 34 SG 10 April 1997, TDS 603 October 1998, TDN 631 November 1998);

(12/98).1
Encoding of SDL data used for protocols (TDN 633 December 1998);

(11/99).1
SuperType Method call (TD 68 November 1999);

(11/99).2
Terminology for diagram or drawing in SDL (TD 68 November 1999).

(11/99).3
UTF8String in Z.105 (TD 68 November 1999).

Some text has been put into Z.100 for extended character sets, but (10/96).2 has been left on the list of open items so that it is considered if this is sufficient.

4
List of Closed items

To facilitate the tracking of items each item uses the identifier of the form (month/year).<number> given when the item was first put onto the open item list. For example "(04/97).3". If the items were never on the open item list, the numbers are consecutive to the open items for the meeting at which the closed item is identified.

(10/96).9
Allow algorithmic operators with external data - requirement not clear (COM 10-1);

(10/96).13
Operators returning sets of values (multivalued operators) - can adequately be handled with STRUCT (COM 10-1);

(04/97).30
Relaxation of the rules for signals to services, because this would break the model for services and context parameters. (TD 35 SG 10 April 1997);

(04/97).31
virtual as default, because this had been extensively discussed (and rejected) when SDL-92 was formulated and has implications on the use of constraints. (TD 37 SG 10 April 1997);

(10/98).2
remote process creation, because this was added to the language, but the need can be satisfied by remote procedure and the state machine of a block and it was decided an additional construct made the language too complex (TDI 608 Internet meeting Autumn 1998);

(04/97).24
direct specialization (TD 35 SG 10 April 1997).

Question 7/10
-
Time expressiveness and Performance annotations in ITU-T modelling languages

Type:
New Question derived from studies under Q.6/10 and Q.9/10 (1997-2000) - should lead to new RecommendationsReason for the Question
Although languages like MSC and SDL have become mature languages, which are in use both in standardization bodies for system specification as well as within industries for system development, they lack in expressive power or support only limited features for describing hard timing constraints, may they be related to functional verification, performance analysis or implementation. Each of these languages has its own (may be unclear) semantics for time, and several means of notations for performance analysis.

On another hand, the language TTCN is often used for describing test suites generated from SDL and/or MSC models, and to perform tests on implementations, which may have been generated from SDL or MSC descriptions. 

Therefore, the new question should take at least these three languages into account in order to:

•
provide a clear and complete semantics of time in each language; this could lead to clarifications concerning related concepts like atomicity of transitions or tasks for example. Then, tentatively harmonize the views on time semantics or provide a mapping;

•
improve expressiveness of time related constructs in order to be able to capture the required behaviour in SDL/MSC and carry it over from a realistic verification to implementation and testing in TTCN;

•
allow performance analysis from SDL/MSC models. It is important within the industry, to estimate whether a particular model can reasonably be implemented. A common notation for performance related annotations in each language (SDL, MSC) will enable different organizations to exchange and understand models;

•
allow performance testing with TTCN. It is important within the industry, to test whether a particular system is efficiently implemented. 

Question
What changes to existing Recommendations (Z.100, Z.109, Z.120, Z.140 …) or other provisions are required to integrate time semantics and expressiveness enhancements, and what new Recommendations are needed on performance modelling issues in SDL, MSC or TTCN descriptions?

Task Objectives
1) Provide a Recommendation on a common time model for the ITU-T specification languages by 2001.

2) Provide a proposal for implementing this time model in SDL and propose extensions for timing features in SDL by 2002. Timing in SDL should become part of Z.100.

3) Provide a proposal for implementing this time model in MSC and propose extensions for timing features in MSC by 2002. 

Provide a proposal for implementing this time model in TTCN and propose extensions for timing and performance features in TTCN by 2002. Timing and performance in TTCN should become part of Z.140.

4) Produce a Recommendation (Z.108) on performance with SDL by 2002. Provide mapping of Z.108 to the time model of SDL.

5) Provide a proposal on performance concepts in MSC. Investigate whether performance concepts should become part of the language itself or become a separate Recommendation on performance modelling with MSC. In either case, provide a mapping of performance concepts in MSC to the time model of MSC. Provide either the proposed extensions to the language or the separate Recommendation by 2002. 

6) Provide a methodology framework and user guidelines for Time and Performance in specification, verification, performance analysis, implementation and testing by 2003.

Strategy
The task of preparing the draft Recommendation and changes to existing ones should be carried out by a collaboration of the SDL Forum Society and experts from ITU‑T.

Relationships
1) SDL Forum Society, in order to involve other users of SDL/MSC besides ITU-T.

2) Maintenance of MSC (Question 9/10), SDL (Question 6/10), TTCN (Question 8/10), ODL (Question 2/10).

3) TSI for users of SDL, MSC and TTCN

4) New Question 4/10 (2001-2004) UML combined with ITU-T languages

5) New Question 1/10 (2001-2004).

Appendices: 
Draft proposal for Z108 (TSB website Study Group 10, COM 10 D.63)

General Annotation Mechanism for Z100 (TSB website Study Group 10, COM 10 D.64)

Introduction of Time Semantics in SDL (TSB iFTP area Study Group 10, TD 041 of November 1999 meeting)

Time concepts for MSC (TSB iFTP area Study Group 10, TD 046 of November 1999 meeting)

Question 8/10
-
Testing Languages and Validation Based on Formal Models

Type:
This is the continuation of Question 8/10 (1997-2000) with revised text - should lead to new or revised Recommendations 
Reasons for the Question 
SDL, MSC, TTCN and other FDTs are today both in industry and in international standardization organizations to define precisely the properties of systems. Given a formal specification there is a strong need for:

1)
determining whether it meets certain correctness criteria;

2)
determining whether an implementation conforms to it.

Question 
What new Recommendations or enhancements of existing Recommendations are needed to verify that formal specifications meet appropriate correctness criteria, e.g. absence of deadlocks and consistency, and how formal specifications can be utilized for testing.

Task objectives
1)
Achieving Recommendation Z.140 on Core Testing Notation by 4Q2000. 

2)
Achieving Recommendation Z.141 on Tabular Presentation format based on the Core Testing Notation by 1Q2001. 

3)
Progress the work on the performance testing notation issues.
Progress the work on the interoperability testing notation issues.

Relationships
1)
Recommendations


X.29x:

Conformance Testing Methodology and Framework

Z.100:

Specification and Description Language

Z.120:

Message Sequence Charts

2)
Study Groups

SG 7 for testing and verification of data communication protocols

SG 11 and SG 13 for signalling systems

3)
Standardization Organizations

ISO/IEC Joint Technical Committee 1

ETSI Technical Committee on Methods for Testing and Specification

Question 9/10
-
MSC: Message sequence charts

Type:
Continuation of Question 9/10 (1997-2000) with revised text- should lead to a new or revised Recommendation
Reason for the Question
Experience with the use of MSC since 1992 has shown the wide interest and acceptance of the standard within many different application areas such as telecommunication and automation industry, but also in the general field of object oriented modelling. 

MSC-2000 has made MSC a more complete language by adding concepts for data and for time. Furthermore actions have been taken to align the language with other popular notations in this field by adding notation for method calls. MSC-2000 has also incorporated object-oriented concepts of inheritance and virtuality.

The work in the last study period has been followed closely by industrial users and by tool vendors such that the work had been properly founded on pragmatic as well as sound theoretical bases.

We expect that MSC will be even more used for formal specification of interaction, and that MSC will play a greater role in system verification. We expect that MSC will be used as reference for other competing notations such as UML sequence charts, in their upcoming new versions.

Comments in natural languages (such as French, English, Spanish, Arabic, Chinese, Russian and so on) within MSC are very important to facilitate the widest usefulness of documents (such as Recommendations) using MSC. It is therefore important that MSC can support the use of many natural languages including those with non-Roman alphabets and the possibility to mix languages and writing systems in comments. The MSC community is proud to note that MSC-96 was translated to Korean.

Question
What new Recommendations or enhancement of existing Recommendations, or other provisions are required in the area of Message Sequence Charts to:

1)
update the formal semantics of MSC;

2)
further extend and modify the language concepts if needed by users in both industry and standards bodies; but recognizing the need for language stability,

3)
map specific data notations to Z.120

4)
correct errors and inconsistencies in Z.120;

5)
resolve the issues in the list of open items;

6) improve the use of natural languages and writing systems with MSC to aid human understanding?

Task objectives
1)
Revised Annexes B (formal semantics) corresponding to MSC-2000 should be provided by 2001.

2)
A revised Recommendation Z.120 should be provided by 2004. That Recommendation should include an updated formal semantics.

Relationships

1)
Recommendations
Q.65, X.210, Z.100, Z.105, Z.106, Z.107, Z.109, Z.140, Z.141, Z.500.

2)
Questions
Q.6/10:
MSC is used extensively together with SDL and ASN.1; both are handled by Q.6/10.

Q.7/10
MSC is a major notation in the methodology

Q.8/10:
MSCs are used in connection with specification of tests and so are TTCN which is now handled in Q.8/10

3)
Study Groups
In Study Group 11: "Switching functions and signalling information flows for implementation of basic and supplementary services".

In Study Group 7: "Open system interconnection layer service definition conventions".

4)
Others
SDL Forum Society representing users.

ANNEX

(to Question 9/10)

Open items to Z.120 to be studied
Below we have listed a number of areas where we know that further study of MSC could improve MSC in the future. The points listed below are the subject area headlines and are examples of what topics we would study under the area. These topics are not meant to be excluding other topics in the areas.

1
Non-functional properties

–
Quality of service properties such as performance, error rates, etc.

2
Methodology

–
Use of MSC in object-oriented modelling, e.g. formalizing use-cases.

–
Test case specifications.

–
Issues related to the use of MSC in close connection with SDL and with UML.

3
Grammars and exchange formats

–
Improvement of the graphical grammar based on the study of new graphical meta‑language.

–
Revision of textual grammars including the production of a Common Interchange Format for MSC based on a transcription of the graphical grammar.

4
Other language issues

–
Advanced communication construct.

–
Hierarchy of messages.

–
Additional MSC operators e.g. disruption, interruption.

–
Total ordering of events.

–
Gates in HMSCs.

–
Critical regions

–
Exception handling, e.g. timeouts on method calls

AppendiX

(to Question 9/10)

Guidelines for maintenance of MSC

Terminology
1)
An error is an internal inconsistency within Z.120.

2)
An error correction is a change to the text or diagrams of Z.120 which corrects an error in previous text or diagrams.

3)
A textual correction is a change to text or diagrams of Z.120 which corrects clerical or typographical errors.

4)
An open item is a concern identified but not resolved. An open item may be identified either by a Change Request, or by agreement of the Study Group.

5)
A deficiency is an issue identified where the semantics of MSC are not (clearly) defined by Z.120.

6)
A clarification is a change to the text or diagrams of Z.120 which clarifies deficiencies in previous text or diagrams which could be ambiguously understood without the clarification. The clarification should attempt to make Z.120 correspond to the semantics of MSC as understood by the Study Group.

7)
A modification is a change to the text or diagrams of Z.120 which changes the semantics of MSC.

8)
An extension is a new feature, which must not change the semantics of features defined in Z.120.

Rules for maintenance
1)
When an error or a deficiency is detected in Z.120, it must be corrected or clarified. The correction of an error should imply as small a change as possible. Error corrections and clarifications are put into Master list of Changes to Z.120 and come into effect immediately.

2)
Except for error corrections and resolution of open items from the 1996-2000 study period, modifications and extensions to MSC may only be considered as the result of a request for change by a substantial user community. A request for change should be followed by investigation by the Study Group in collaboration with representatives of the user group, so that the need and benefit is clearly established and it is certain that an existing feature of MSC is unsuitable.

3)
Modifications and extensions not resulting from error correction, should be widely publicized and the views of users and tool-makers canvassed before the change is adopted. Unless there are special circumstances requiring such changes to be implemented as soon as possible, such changes will not be recommended until Z.120 is revised.


Until a revised Z.120 is published a Master list of Changes to Z.120 will be maintained covering Z.120 and all annexes. To ensure effective distribution of the list of Master list of Changes to Z.120, it will be published as COM Reports and on appropriate electronic forums such as WWW sites.

Question 10/10
-
Specification and Description Language (SDL) data binding to Message Sequence Charts (MSC)

Type:
This is a new Question derived from study under Q.6/10 and Q.9/10 (1997-2000) - should lead to a new RecommendationReason for the Question
MSC and SDL are used together in methodologies (such as that given in Supplement 1 to Z.100) to produce and describe systems or models both for products in industry and for standards such as ITU-T Recommendations.

MSC‑2000 provides a generic data interface that has to be bound to specific data notations. SDL‑2000 has a full data notation based on the experience of using SDL with data since 1994. It is therefore natural that the MSC‑2000 data interface be bound to SDL‑2000 data. However, to ensure that this is done in an implementation independent way, a standard mapping needs to be established.

Question
What new Recommendation and changes to existing Recommendations, or other provisions are required determine the mapping of data used in MSC and SDL descriptions?

Task Objectives
Produce a Recommendation (Z.121) as a specific MSC-2000 data interface binding to SDL-2000 data.

Strategy
The task of preparing the draft Recommendation should be carried out by the SDL Forum Society, in collaboration with experts from ITU‑T, in the same way as the SDL study.

Relationships
1) SDL Forum Society, representing the users of SDL and MSC.

2) Questions:

Quality assurance, methodology and use of description techniques (Q.1/10 2001-2004)

MSC: Message Sequence Charts (Q.9/10 2001-2004).

Question 11/10
-
DCL: Deployment and Configuration Language
Type:
This is a new Question - should lead to Recommendations and supplementsReason for the Question
A key aspect of modern telecommunication systems development is the use of object technologies based on the general framework of Open Distributed Systems. Modelling such complex systems from the engineering viewpoint is the background of this question which asks for convenient engineering languages. 

The deployment phase, which bridges the modelling and execution phase, is still suffering from imprecise concepts, methods and insufficient tool support. There is a practical need to fill this gap by an appropriate notation. Such a basic engineering modelling language should be defined also independent from concrete realisations of units of distributions. 

The following figure shows the DCL in its role to glue between the design and execution phases.

Question
The Recommendations should apply in the area of the engineering modelling of a new generation of telecommunication systems. The requirements to the language could/should include:

–
Ability to express how computational objects can be configured statically on the available execution nodes

–
Ability to express performance requirements/provisions of the computational objects and configuration and migration policies needed to retain the performance requirements/provisions (i.e. dynamic configuration)

–
Ability to express physical parameters used during simulation and performance evaluation of systems

–
Support of the ITU languages ODL and SDL, but as far as possible independence of the computational language used (Language bindings could be in a separate part)

–
Support of graphical representation

Task objectives
New Recommendation for an ITU Deployment and Configuration Language (DCL)
(2002)

Relationships
1)
ITU-T Recommendations
Z.130, Z.100, Z.120, Z.109, Z.140, Z.600, X.901, X.902, X.903, X.920, X.931,

2)
Other standards
CORBA-Components (orbos-99-07-01/02/03), UML-1.3, XML-1.0, CORBA-3.0, TINA‑DPE

3) 
De facto-standards
EJB-1.1, COM+

4)
Questions of Study Group 10


Q.1/10, Q.2/10, Q.3/10, Q.6/10 Q.8/10 and Q.9/10

Study Group 7 (ODP Reference Model on QoS)

ANNEX

(to Q.11/10)
DCL as a bridge between design d execution of component-based software
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Question 12/10
-
URN: User Requirements Notation

Type:
This is a new Question - should lead to Recommendations and supplements
Reasons for the Question 
At its meeting in September 1998, TSAG approved Guidelines on the Quality Aspects of Protocol Related Recommendations (Recommendation A.3, Supplement 1) based on the work of its Correspondence Group and the input provided by Study Group 10. This Question is consistent with these TSAG Quality Guidelines and with the objective of producing high quality standards.

There exists a need for a notation that can describe user requirements scenarios without any reference to states, messages or system components. Such a notation is needed to capture user requirements prior to any design. Reusability of scenarios across a wide range of architectures is needed with allocation of scenario responsibilities to architectural components. This would facilitate the passage towards more precision where languages such as Message Sequence Charts (MSC), Specification and Description Language (SDL) and Unified Modelling Language (UML) can be used. While UML activity diagrams provide some capability in this area, a notation with dynamic refinement capability and better allocation of scenario responsibilities to architectural components is required.

It is expected that in future standards, static protocols between fixed entities will be largely replaced by policy-driven negotiation protocols involving dynamic entities. In such cases, it is not possible to make an early commitment to messages and components during requirements capture. Internet-based and agent-based systems are examples which require policy-driven mechanisms.

Another requirement is the need for detection and avoidance of undesirable interactions between features. Current techniques require large investment in terms of messages and components that need to be checked for interactions. A notation is needed to provide insights at the requirements level to enable designers to reason about feature interactions early in the design process.

There exists a need for early performance analysis at the requirements level. A notation is, therefore, required to facilitate analysis at an earlier stage than is currently possible with MSC, SDL or UML. 

Question 
What new Recommendations and other documents are required in order to define a notation, methods or revised notations for capturing and analysing user requirements at early design stages and meeting the following requirements:

1)
describe scenarios without reference to states, messages or system components;

2)
capture user requirements when very little design detail is available;

3)
facilitate reusability of scenarios across a wide range of architectures with allocation of scenario responsibilities to architectural components;

4)
have dynamic refinement capability with ability to allocate scenario responsibilities to architectural components;

5)
be applicable to the design of policy-driven negotiation protocols involving dynamic entities;

6)
facilitate detection and avoidance of undesirable interactions between features;

7)
provide insights at the requirements level to enable designers to reason about feature interactions early in the design process;

Task objectives

The task objective is to study existing notations and develop new Recommendations which support the standardization of a new notation to better capture user requirements.

The task should be carried out in a manner consistent with the TSAG Quality Guidelines and the objective of producing high quality standards. Specific tasks would be:

1)
To collect all the requirements by 4Q2001;

2)
To produce a Recommendation by 4Q2003

Relationships
The tasks of this new Question are related to the current work in Study Group 10 on SDL, MSC, UML and TTCN as well as the related methodologies. The work will be carried out in collaboration with Study Group 4 and the work on Enterprise Viewpoint.

A notation called Use Case Maps (UCMs) is an example of a notation that meets a number of the criteria for the required notation. A description of UCMs can be found in an overview paper, Use Case Maps as Architectural Entities for Complex Systems, by Professor R.J.A. Buhr
, Department of Systems and Computer Engineering, Carleton University, Ottawa, Canada, and may be downloaded from the Web site at: http://www.UseCaseMaps.org.
Question 13/10
-
Quality Aspects of Protocol-related Recommendations

Type:
This is a new Question - should lead to Recommendations and supplements
Reasons for the Question 
At its meeting in September 1998, TSAG approved Guidelines on the Quality Aspects of Protocol Related Recommendations (Recommendation A.3, Supplement 1) based on the work of its Correspondence Group and the input provided by Study Group 10. These Guidelines embrace specification of protocol-related standards using Message Sequence Charts (MSCs), Specification and Description Language (SDL) and the corresponding test suites using the Tree and Tabular Combined Notation (TTCN). This Question will build on these Guidelines to determine what new Recommendations or other documents are needed to assist the relevant Study Groups in meeting the objectives of producing high quality protocol-related standards.

At its 5th meeting on 22-26 August, 1999 in Willimsburg, Virginia, the Global Standards Collaboration Group approved Resolution 4, encouraging ITU to apply the ITU-T Recommendation A.3, Supplement 1, Guidelines on the Quality Aspects of Protocol Related Recommendations throughout all Study Groups engaged in developing new protocol-related Recommendations.

Telecommunications protocols used in modern systems are too complex for human review alone to ensure that protocol specifications contained in Recommendations are error-free. Protocol specifications in MSCs and SDL and test specifications in TTCN, in conjunction with their respective methodologies, pernit the use of the available commercial tools to ensure that specifications are precise, unambiguous and error-free before they are approved as standards. Additionally, this process results in a significant reduction in the time required to reach formal approval of the standard.

Question 
What new Recommendations are required in order to encourage the relevant Study Groups to apply the principles of the TSAG Guidelines on the Quality Aspects of Protocol Related Recommendations and what means can be developed for assessing the quality of existing Recommendations or Recommendations under development.

Task objectives
The task objectives include:

1)
a review of Recommendation A.3, Supplement 1, Guidelines on the Quality Aspects of Protocol Related Recommendations, to determine if a revision is required;

2)
if required, produce the appropriate revision of the Guidelines;

3)
where appropriate, take into account the increasing collaboration between ITU-T, IETF, the ATM Forum and any other relevant organization;

4)
develop a quality checklist and criteria to help assess Recommendations against the Quality Guidelines;

5)
develop proposals for possible ways to encourage:

–
Study Groups to apply the Quality Guidelines;

–
ITU-T member companies to make use of commercial tools in the review of draft Recommendations;

–
training in the use of formal description languages, methods and tools;

–
ITU-T to provide standards-related, technical and editing user support;

6)
establish liaison and collaborate with all relevant Study Groups;

7)
if necessary, develop a new Recommendation.

The tasks will be carried out in a manner consistent with the main objective of producing high quality standards.

Relationships
The tasks of this Question are related to the current work in Study Group 10 on SDL, MSC, UML and TTCN as well as their related methodologies. The work will be carried out in collaboration with all Study Group engaged in the production of new protocol-related Recommendations.

_________________







� 	R.J.A. Buhr is now retired from Carleton University, but the interested reader is invited to contact Daniel Amyot (� HYPERLINK mailto:damyot@site.uottawa.ca ��damyot@site.uottawa.ca�) for further information.
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