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Activities carried out by the STF in the period from 15-Feb-2014 to 31-Jan-2015
1 Executive summary

This progress report covers the entire work of STF 476 spanning the period between 15-Feb-2014 and 31-Jan-2015. This period concludes the submission of the completed deliverables defined for Milestone C, including the final drafts for ES 203 119-1 V1.2.1, ES 203 119-2 V1.1.1, ES 203 119-3 V1.1.1, and ES 203 119-4 V1.1.1, covering extensions to the abstract syntax and associated semantics of TDL, a standardised graphical syntax and exchange format for TDL, as well as an extension for the specification of structured test objectives. 
STF 476 continued the work of STF 454, implementing Phase 2 of the development of TDL at ETSI MTS. The work on TDL will continue with Phase 3 and a new STF working on a reference implementation of TDL in 2015.
The work of STF 476 was done during six working sessions, accompanied by coordinated homework among the experts and technical discussions with the established steering group, which provided technical guidance.

The initial STF work plan was extended to include an additional work item on ES 203-119-4 with corresponding resource allocation. 
A tutorial on the work of the STF was presented at UCAAT 2014 to promote and communicate the results of the work of the STF. Further dissemination activities have been performed by the experts and their respective organizations.
The final deliverables have been submitted to the attention of TC MTS for approval at MTS#64.   

2 Introduction

This progress report covers the entire work of STF 476, done in the period between 15-Feb-2014 and 31-Jan-2014. This period concludes the submission of the deliverables defined for Milestone C. The work was done primarily during six working sessions, four of which at ETSI, accompanied by coordinated homework among the experts and technical discussions with the established steering group

2.1 Scope, major aims of the STF work

The ToR defines the final result of this STF as the delivery of the final drafts of the multi-part ETSI standard ES 203 119 comprising:
ES 203 119-1 TDL Part 1: An extension of the TDL meta-model covering the design of new features to support automation of the generation of concrete (e.g. TTCN-3) tests;

ES 203 119-2 TDL Part 2: The description of a graphical TDL default syntax that provides full coverage of the extended meta-model, i.e. it describes a concrete syntax for all elements of the meta-model;

ES 203 119-3 TDL Part 3: The description of a TDL exchange format that represents a TDL specification in an unambiguous format used to exchange specifications between tools.

In addition, as part of the objectives defined in the ToR, the STF performed an analysis of the current needs and requirements at ETSI and 3GPP for the application of TDL, with respect to necessary meta-model and concrete syntax extensions in order to support test specification processes at ETSI. The result of this analysis led to new activities (as indicated in the ToR) within TC MTS and an extension of the scope of the STF in the second half of 2014 to produce an additional deliverable in close collaboration with ETSI CTI: 

ES 203 119-4 TDL Part 4: The description of an extension for TDL targeting the specification of structured test objectives, including extensions to the meta-model and to the graphical syntax.
2.2 STF activity and expected output
STF 476 contributes to the work of TC MTS on the development of the “Test Description Language” (TDL), which acts as an intermediary between test purpose specification with TPLan and test case specification and implementation with TTCN-3. The STF contributes to the ongoing activities in TC MTS to establish model-based testing (MBT) technologies within ETSI.
Building on the work of STF 454, STF 476 covers Phase 2 of the development of TDL at ETSI MTS that will continue with Phase 3 and a new STF on a reference implementation of TDL in 2015.

STF 476 extended the capabilities of TDL to enable its integration into test automation frameworks and defined a standardised graphical concrete syntax for TDL for end users and a standardised exchange format for TDL for tool interoperability. Validation activities throughout the working period of the STF ensured the feasibility and applicability of the extended capabilities and the newly developed concrete syntax and exchange format.
2.3 Relation with the reference TB and with other bodies, inside and outside ETSI

Guiding the development of TDL within the STF, the TC MTS set up a dedicated Steering Group to review intermediate results and provide recommendations for further development. In addition, several informal meetings of the STF with members of ITS and 3GPP were held at ETSI premises to receive feedback from potential end-users of TDL.
3 Overview of the organization of the activity

3.1 Team composition and experts’ qualification 

Gusztav Adamis, Ericsson Hungary Ltd, gusztav.adamis@ericsson.com:
Expert in TTCN-3, SDL, MSC, UML, test automation.

Martti Käärik, OU Elvior, martti.kaarik@elvior.com:
Expert in UML, modelling, model-based testing, testing and test design tooling.

Philip Makedonski, Institut für Informatik, University of Göttingen, makedonski@informatik.uni-goettingen.de:
Expert on meta-modelling, tooling, language design.

Andreas Ulrich, Siemens AG, andreas.ulrich@siemens.com: 
Expert on TTCN-3, UML, test automation, meta-modelling.

Marc-Florian Wendland, Fraunhofer FOKUS, marc-florian.wendland@fokus.fraunhofer.de: 
Expert on UML, meta-modelling, tooling.

3.2 STF teamwork, distribution of tasks, working methods

Gusztav Adamis: 
Rapporteur for ES 203-119-2, working on graphical syntax definition, meta-modelling.

Martti Käärik:
Working on graphical syntax examples and validation, meta-modelling and semantics definition.

Philip Makedonski: 
STF leader, rapporteur for ES 203-119-3 and ES 203-119-4, working on meta-modelling, extension and exchange format specification, textual syntax and examples.

Andreas Ulrich: 
Rapporteur for ES 203-119-1, working on meta-modelling and semantics definition.

Marc-Florian Wendland: 
Working on meta-modelling, graphical syntax definition, exchange format definition.

The main working method used in the STF was group work. Preliminary results from the work of the STF team members were presented within the team, discussed, and iteratively refined. Conference calls were organised between working sessions to discuss progress and coordinate work interdependent tasks. 
3.3 Liaison with the reference TB and/or the Steering Group 
To guide the development of TDL within the STF, a Steering Group was set up with members from MTS. The SG reviewed the intermediate results from the STF and gave recommendations for further development. There were seven joint coordination meetings between the STF and the SG as follows:

2014-02-21, SG#7, conference call
2014-03-26, SG#8, conference call
2014-05-14, SG#9, face-to-face technical session in connection with MTS#62
2014-07-07, SG#10, conference call
2014-10-01, SG#11, face-to-face technical session in connection with MTS#63
2014-11-27, SG#12, conference call
2015-01-28, SG#13, face-to-face technical session in connection with MTS#64
3.4 Meetings attended on behalf of the STF with the reference TB and other ETSI TBs

2014-05-14/15, MTS#62, Munich
Participants: Makedonski, Ulrich, Adamis (remote)

Main results: 
Early drafts of TDL Part 1 and Part 2 approved, analysis report on ETSI's needs for the application of TDL discussed

Extensive technical discussion of scope and contents of the TDL drafts during the associated technical session
Discussion of next steps based on the analysis report regarding ETSI's needs for the application of TDL
2014-10-01/02, MTS#63, Berlin
Participants: Makedonski, Wendland, Ulrich (remote), Adamis (remote)

Main results:
Stable drafts of TDL Part 1 and Part 2, early drafts of TDL Part 3 and Part 4 approved

Meta-model entered feature freeze, only absolutely necessary features and fixes accepted beyond this point.
Scope and direction of TDL Phase 3 discussed.

2015-01-28/29, MTS#64, Budapest
Participants: Adamis, Makedonski, Ulrich (remote)
Main results: 
Final drafts of TDL Parts 1-4 approval planned
Review of TDL WIs; discussion of the scope of the new STF for TDL phase 3

Discussion of final drafts for approval
3.5 STF communications, presentations, promotion, inside and outside ETSI, WEB pages etc

The results of the STF were presented in a detailed tutorial at the ETSI User Conference on Advanced Automated Testing (UCAAT) 2014 in Munich, addressing a number of potential users for TDL both in- and outside of ETSI. Interest from different domains and organisations was recognized and important connections with interested parties were established during the conference. A website describing the work of the STF has been setup at the ETSI portal. The University of Göttingen has collaborated with the University of Ottawa to enable initial support for exporting TDL test descriptions out of Use Case Maps from jUCM, which has been evaluated for application within a research project in the aerospace domain. Further collaborations with other research institutions have also been discussed.
4 Final status of the activity

4.1 Overview of the STF work
The work of the STF resulted in the delivery of the Final Drafts of the multipart ES 203 119 "Methods for Testing and Specification (MTS); The Test Description Language (TDL);" including:

"Part 1: Abstract Syntax and Associated Semantics" featuring an extension of the TDL meta-model covering the design of new features to support automation of the generation of concrete (e.g. TTCN-3) tests;

"Part 2: Graphical Syntax" describing a graphical syntax for TDL that provides full coverage of the extended meta-model, i.e. it describes a concrete syntax for all elements of the meta-model;

"Part 3: Exchange Format" specifying an exchange format that represents a TDL specification in an unambiguous format used to exchange specifications between tools.
"Part 4: Structured Test Objective Specification (Extension)" defining an extension for TDL targeting the specification of structured test objectives, including extensions to the meta-model and to the graphical syntax.
The meta-model (abstract syntax) was extended with features for reusable test configurations, refined data handling and timing concepts, as well as further refinements and improvements on the rest of the meta-model. 

The standardised graphical syntax for TDL was designed to make TDL accessible to current and future generations of test engineers in the industry and at ETSI. The formalised notation for mapping the graphical syntax elements to the corresponding abstract syntax elements ensures an unambiguous representation and manipulation of instances of the meta-model by the end users. 
The standardised exchange format for TDL was developed to ensure the interoperability of tools that support TDL at the syntactical level.
The structured test objective specification extension for TDL was developed in close collaboration with CTI to bring test purpose specification to the modelling world and provide a unified solution for the specification of both test purposes and test descriptions in standardisation processes at ETSI.
In addition, several STF members worked within their organizations on validation activities related to the changes in the TDL meta-model, as well as the newly developed graphical syntax, exchange format, and structured test objective specification extension..

4.2 Technical risk, difficulties encountered and corrective actions taken

The following risks have been identified as potential difficulties for the progress of the work of the STF::

Task (inter-) dependencies may create bottlenecks for the work of the STF

Due to the parallel and distributed work on multiple deliverables across multiple experts, dependencies among individual activities may create hindrances for the progress of the STF.

Severity: High, Likelihood: High

Mitigation strategies:

· Limit dependencies between activities where possible.

· Make dependencies explicit where these are inevitable in order to raise awareness, as well as monitor and control potential implications.

· Ensure communication and collaboration among experts working on inter-dependent tasks.

· Reassign experts where applicable in order to accelerate progress of delayed activities and eliminate bottlenecks in a timely manner.

· Restrict further additions and modifications to items that other activities depend on.

Misunderstandings and communication barriers hinder progress

Misunderstandings and communication issues during discussions within the STF and with other stakeholders may negatively impact the progress of the STF work.

Severity: Medium, Likelihood: Medium 

Mitigation strategies:

· Moderation and awareness – recognize and differentiate between misunderstandings, where clarification is needed, and technical disagreements, where different solutions are proposed.

· Emphasis on facts, substantiated and illustrated with examples, and written input and output of discussions, which describes ideas, problems, and solutions in sufficient detail, and can be referenced to in subsequent discussions.

· Identify fundamental differences in alternative proposals and their impact in order to establish a baseline for discussions, rather focusing discussions on superficial and non-essential differences. 

· Communicate and resolve persistent issues and disagreements with the help of the steering group. 
Misalignment of expectations towards the STF and the output of the STF 

Due to potentially unrealistic or misaligned expectations towards the STF from different stakeholders, the output of the STF may not be able to meet these expectations.

Severity: Medium, Likelihood: Medium

Mitigation strategies:

· A steering group has been established to provide technical guidance and mediate technical disagreements.

· Frequent reporting and technical discussions with the steering group and TC MTS ensure that the work of the STF is aligned with its expectations. The STF has an opportunity to communicate any expectations that are perceived to be unrealistic back to the steering group and TC MTS. 

· Concrete examples are prepared to support technical discussions and ensure alignment of expectations. 
4.3 Lessons learnt

Based on the experiences with the STF and especially with respect to the identified the following observations and recommendations can be made: 

· Dependencies among tasks can prove to be critical to the progress of the work. Delays with tasks on which other activities depend can negatively impact the progress and the quality of the work. Despite best efforts, with the organization of the work within the STF, such delays have been observed often due to the tight schedule. It is recommended that important dependencies between tasks are formally taken into account during STF milestone planning and put right into the Terms of Reference.

· Differences in opinions, especially grounded on misunderstandings, as have been observed occasionally, can take up considerable amount of effort to overcome. It is imperative that such opinion differences and misunderstandings are identified early on and if unresolved, are raised to the SG in a timely manner or independent expert opinion is brought in. 

· Expectations towards the output of the STF need to be kept in alignment the SG and other stakeholders in a timely manner. Issues raised late put unnecessary pressure on all parties involved and there may be no resources left to address them properly. All parties involved need to be prepared for the respective meetings, and respective documents need to be provided sufficient time in advance for preparation.
5 ETSI deliverables
	Deliverable: RES/MTS-203119-1v1.2.1 (ES 203 119-1)
Current status: Final draft for approval
Working title: Methods for Testing and Specification (MTS); Test Description Language Meta-Model and Semantics
	Achieved date

	Creation of WI by WG/TB
	2013-10-09

	TB adoption of WI
	2013-10-16

	Start of work
	2014-02-15

	Early draft
	2014-04-30

	Stable draft
	2014-09-12

	Final draft for approval
	2014-12-19

	TB approval
	2015-01-29

	Draft receipt by ETSI Secretariat
	

	Publication
	

	Deliverable: DES/MTS-203119-2v1.1.1 (ES 203 119-2)
Current status: Final draft for approval
Working title: Methods for Testing and Specification (MTS); Test Description Language Graphical Syntax
	Achieved date

	Creation of WI by WG/TB
	2013-10-09

	TB adoption of WI
	2013-10-16

	Start of work
	2014-02-15

	Early draft
	2014-04-30

	Stable draft
	2014-09-12

	Final draft for approval
	2014-12-19

	TB approval
	2015-01-29

	Draft receipt by ETSI Secretariat
	

	Publication
	

	Deliverable: DES/MTS-203119-3v1.1.1 (ES 203 119-3)
Current status: Final draft for approval
Working title: Methods for Testing and Specification (MTS); Test Description Language Exchange Format
	Achieved date

	Creation of WI by WG/TB
	2013-10-09

	TB adoption of WI
	2013-10-16

	Start of work
	2014-02-15

	Early draft
	2014-04-30

	Stable draft
	2014-09-12

	Final draft for approval
	2014-12-19

	TB approval
	2015-01-29

	Draft receipt by ETSI Secretariat
	

	Publication
	

	Deliverable: DES/MTS-203119-4v1.1.1 (ES 203 119-4)
Current status: Final draft for approval
Working title: Methods for Testing and Specification (MTS) Test Description Language Extensions: Advanced Test Objective Specification
	Achieved date

	Creation of WI by WG/TB
	2014-05-26

	TB adoption of WI
	2014-06-30

	Start of work
	2014-08-01

	Early draft
	2014-09-12

	Stable draft
	

	Final draft for approval
	2014-12-19

	TB approval
	2015-01-29

	Draft receipt by ETSI Secretariat
	

	Publication
	


6 Resources allocated and spent

Estimated cost

6.1 Manpower cost

	Description
	Working days
	Rate
€/day
	Total cost 
€

	Contracted experts (remunerated)
	166
	600
	99 600

	Contracted experts (voluntary, 20% from total)
	42
	0
	0

	CTI staff (voluntary)
	25
	0
	0

	Total manpower cost
	233
	
	99 600


6.2 Travel Costs

	Description
	Cost estimate

	Attending MTS plenary meetings (3 travels within Europe to MTS#62, #63, #64)
	3 000 €

	Presentation at UCAAT 2014 or a related conference (1 travel within Europe)
	1 000 €

	Total cost
	4 000 €


6.3 Other Costs
An amendment was created for the work on Part 4: Structured Test Objective Specification. This included the following additional costs:

	Description
	Working days
	Rate
€/day
	Total cost 
€

	Contracted experts (remunerated)
	16
	600
	9 600

	Contracted experts (voluntary, 20% from total)
	4
	0
	0

	CTI staff (voluntary)
	5
	0
	0

	Total manpower cost
	25
	
	9 600


6.4 Summary of resources allocated and spent (real cost)

The following tables present the summary of the activities carried out by the STF in the period from 15-Feb-2014 to 31-Dec-2014. Status date: 19-Dec-2015.
Table 1: Status of resources funded and spent

	Contribution (funded)

	
	Manpower
	Travel
	Subc.
	Other
	Total

	
	Days
	Rate
	EUR
	EUR
	EUR
	EUR
	EUR

	Experts remun.
	182
	600
	109 200
	4 000
	0
	0
	113 200

	Experts volunt.
	71
	
	
	
	
	
	

	Total funded
	253
	
	109 200
	4 000
	
	
	113 200

	Contribution (spent)

	
	Manpower
	Travel
	Subc.
	Other
	Total

	
	Days
	Rate
	EUR
	EUR
	EUR
	EUR
	EUR

	Experts remun.
	182
	600
	109 200,00

	2 596

	0
	0
	109 200,00


	Experts volunt.
	71

	
	
	
	
	
	

	Total spent
	253
	
	109 200,00
	2 596
	
	
	111 796,00

	Balance
	0
	
	0
	1 404
	
	
	1 404,00


Table 2: Time spent by experts (remunerated)
Awaiting updated information from the ETSI secretariat
	Company / ETSI Member
	Expert
	Work days
	Rate
	Cost

(EUR)

	Institut für Informatik
	Makedonski, Philip
	27,08510638
	600
	16 251,06383

	Ericsson Hungary Ltd, supported by Ericsson LM
	Adamis, Gusztav
	27,84090909
	600
	16 704,54545

	Siemens AG
	Ulrich, Andreas
	35
	600
	21 000

	OU Elvior
	Käärik, Martti
	28,86046512
	600
	17 316,27907

	Fraunhofer Zentrale
	Wendland, Marc-Florian
	17
	600
	10 200

	Institut für Informatik
	Makedonski, Philip
	8,8
	600
	5 280

	
	
	
	
	

	Total
	
	144,5864806


	
	86 751,88835




Table 3: Time spent by experts (voluntary)
Awaiting updated information from the ETSI secretariat
	Company / ETSI Member
	Expert
	Work days
	Equiv. rate
	Equiv. amount

(EUR)

	Institut für Informatik
	Makedonski, Philip
	6,414893617
	600
	3 848,93617

	Ericsson Hungary Ltd, supported by Ericsson LM
	Adamis, Gusztav
	7,159090909
	600
	4 295,454545

	Siemens AG
	Ulrich, Andreas
	9
	600
	5 400

	OU Elvior
	Käärik, Martti
	7,639534884
	600
	4 583,72093

	Institut für Informatik
	Makedonski, Philip
	2,2
	600
	1 320

	Fraunhofer Zentrale
	Wendland, Marc-Florian
	12
	600
	7 200

	Total
	
	44,41351941
	
	26 648,11165


Table 4: Travels
	Expert
	Event
	Place
	Date

from
	Dur. days
	Cost

(EUR)
	Notes

	Makedonski, Philip
	MTS#62 / TDL
	Munich
	13/05/14
	2
	359,50
	

	Makedonski, Philip
	UCAAT 2014 / TDL
	Munich
	15/09/14
	3
	1 208,60
	

	Makedonski, Philip
	MTS#63 / TDL
	Berlin
	30/09/14
	2
	277,70
	

	Makedonski, Philip
	MTS#64 / TDL
	Budapest
	28/01/15
	2
	750,00
	Estimated

	
	
	
	
	
	
	

	Total
	
	
	
	
	2 595,80
	Estimated


7 Performance indicators

7.1 Performance indicators required in the EC/EFTA contract

The work of the STF had an impact on the performance indicators agreed within the ToR in the following way:

Interests of ETSI and non-ETSI stakeholders
· Voluntary work of experts directly involved in the STF or outside the STF:
Experts spent additional resources on the validation of the TDL meta-model by intensive reviewing and building and working with reference implementations. Part of this voluntary work influenced the proposed textual concrete syntax of TDL laid down in Annex B, another part evaluated the applicability of the graphical concrete syntax defined in Part 2, of the exchange format defined in Part 3, and of the structured test objective specification defined in Part 4. Additionally experts from MTS participated in the Steering Group for this STF.
· Presentations to other ETSI TBs:
There were no formal presentations of the STF given to other TBs. Instead, potential users of TDL, such as 3GPP and ITS, were met on an informal basis to discuss with them their specific requirements.
· Contributions received from other ETSI TBs:
The STF analysed contributions in terms of technical specifications from 3GPP RAN5, IMS, IPv6, ITS, and others as input to the work on TDL.
· Contributions presented to TB MTS meetings (number, type, comments received):
The STF reported regularly to MTS and also the SG its progress in the project and discussed acute issues.
· Presentations in workshops, conferences, stakeholder meetings (outside ETSI):
A tutorial and related presentation on TDL were given at the ETSI UCAAT conference, in Munich, September 2014. Feedback was received from various interested parties attending the conference, both from industry, standardisation, and academia, including University of Dortmund, Car2X standardisation at ISO, Lockheed Martin, Magdeburg Research Institute, T-Systems, MetaCase and others.
· Comments received on drafts (e.g. from personal communication, mailing lists, etc.):
There was an extensive exchange of ideas, recommendations etc. between the STF and the MTS SG.
· Potential interest of new members to join ETSI:
The work of MTS in general is attractive also outside of ETSI such that MTS decided to organize a “Special Session on Standardisation” held at UCAAT in Munich to attract new members and exchange ideas on current and future challenges in standardisation.
· Liaison to identify requirements and raise awareness on ETSI deliverables:
Informal discussions with interested stakeholders and related projects and activities of the STF members have contributed to raising awareness about the work on TDL. Possible liaison with standardisation activities at the OMG have been considered with regard to the work on TDL within Phase 3. The University of Göttingen has collaborated with the University of Ottawa to enable initial support for exporting TDL test descriptions out of Use Case Maps from jUCM, which has been evaluated for application within a research project in the aerospace domain. Further collaborations with other research institutions have also been discussed. 
Quality of the STF results

· Availability of a TDL reference implementation featuring major TDL concepts:
At least two basic reference implementations are available from the University of Göttingen and Siemens AG. The first one influenced the contents of Annex B in the TDL standard. Parts of the source code, i.e. the meta-model and its implementation in Eclipse, are also attached as Annex A to the TDL standard.
· Application of the ETSI drafting rules:
Drafting rules were followed.
· Approval of deliverables according to schedule:
All deliverables were submitted in time and are in the process of receiving approval.
· Respect of time scale, with reference to start/end dates in the approved ToR:
The timeframe of the ToR was followed.
7.2 Performance Indicators objectives not achieved

This section does not apply since all performance indicators were achieved at various levels.
