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Activities carried out by the STF in the period from 11-Feb-2013 to 31-Jan-2014
1 Executive summary

This final report covers the entire work period of STF 454 on “The Design of TDL”. It covers Phase 1 of the development of TDL at ETSI MTS that will continue with Phase 2 and a new STF on user adaptation of TDL in 2014 and, likely, Phase 3 on TDL in the context of model-based testing in 2015.
The main result of STF 454 is the delivery of the Final Draft of ES 203 119 V1.1.1 for approval at MTS#61 on January 29/30, 2014. This ES document contains a description of the so-called meta-model of TDL (also known as abstract syntax) that summarizes all language concepts and their semantics and puts them into relation to each other. It is the basis for any tool vendor to build TDL tools such as editors or test code generators.
In addition, the STF put serious efforts into the validation of the TDL meta-model and concepts to demonstrate its feasibility. As a completely voluntary effort, reference implementations of TDL editors were built to validate the various language concepts. The implementations use textual concrete syntaxes of TDL targeting the application by end-users (see Annex B). It could be shown successfully that existing (informal) test descriptions from 3GPP and IMS can be expressed in TDL as it is designed in the standard worked out by this STF. Parts of the reference implementation implementing the meta-model described in Clauses 5 to 10 in the standard are made available in Annex A.
To ensure the success of the STF, it maintained close links with the MTS Steering Group to discuss and decide about important language design decisions.

2 Introduction

2.1 Scope, major aims of the STF work

The ToR lists the following objectives for the work of this STF:

1. Detailed description of the TDL concepts and main features; provision of a TDL meta-model that captures these concepts

2. Provision of a TDL concrete syntax suitable for end-users and addressing particularly ETSI’s needs

3. Definition of a formal operational semantics of TDL concepts

4. Consolidation of all results from TDL concepts, concrete syntax, and semantics and integration into the document describing the standard

5. Provision of a proof-of-concept implementation that demonstrates some important TDL concepts and shows the feasibility of the proposed solution
2.2 STF activity and expected output

The STF 454 contributes to the work of MTS on the development of the “Test Description Language” (TDL), which acts as an intermediator between TPLan for the specification of test purposes and TTCN-3 for the specification of test cases. The STF contributes to the ongoing activities in MTS to establish model-based testing (MBT) technologies within ETSI.
The STF 454 covers Phase 1 of the development of TDL at ETSI MTS that will continue with Phase 2 and the new STF 476 on user adaptation of TDL in 2014 and, likely, Phase 3 on TDL in the context of model-based testing in 2015.

STF 454 lays the foundation of TDL in terms of the basic concepts and their semantics. It also experiments with various syntaxes and demonstrates how TDL could be applied to the domain of 3GPP for the specification of User Equipment conformance test descriptions and IMS interoperability testing. Validation activities within the STF (mainly the creation of TDL editors using different technologies) show that the suggested design of TDL is feasible and delivers the requested support for the manual specification of tests.

2.3 Relation with the reference TB and with other bodies, inside and outside ETSI

Guiding the development of TDL within the STF, the MTS set up a Steering Group to review intermediate results and provide recommendations for further development. In addition, several informal meetings of the STF with members of 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.
· Finn Kristoffersen, Cinderella ApS, finn@cinderella.dk:
Expert in SDL, MSC, test design and 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: Working on meta-modelling and semantics definition.

· Finn Kristoffersen: Working on meta-modelling and semantics definition.

· Philip Makedonski: Working on meta-modelling, semantics definition, textual syntax and examples.

· Andreas Ulrich: Rapporteur and STF leader, working on meta-modelling and semantics definition.

· Marc-Florian Wendland: Working on meta-modelling, semantics definition, tooling for meta-modelling.

The main working method used in the STF was group work. That is, preliminary results of STF team members were presented within the team and the discussed and refined.

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:

· 2013-01-31, SG#1, phone conf
· 2013-02-25, SG#2, phone conf

· 2013-03-18, SG#3, phone conf

· 2013-04-04, SG#4, phone conf

· 2013-06-05, SG#5, phone conf

· 2013-09-30, SG#6, face-to-face meeting in connection with MTS#60
· 2014-01-17, SG#7, phone conf

3.4 Meetings attended on behalf of the STF with the reference TB and other ETSI TBs

2013-05-14/15, MTS#59, Berlin
Participants: Adamis, Ulrich (remote)

Main result: Early draft on TDL approved

Status Report from the STF 454. Issues reported: 

· Scope and contents of TDL draft is moving or changing due to green field development

· Validity and consistency of developed concept (meta model) cannot be guaranteed without a more formal approach

· Acceptance of proposed TDL concrete syntax by end users has higher risk than proposed by STF.

2013-10-01/02, MTS#60, Budapest

Participants: Adamis, Ulrich

Main result: Stable draft on TDL approved

· Decision by MTS to finalize meta model and have example concrete syntax in informal annex.

· MTS rejected splitting the current standard into multi part standard – instead the concrete syntax should be put in an informal annex as an example
2014-01-29/30, MTS#61, ETSI

Participants: Adamis, Makedonski, Ulrich (remote)

Main result: Final draft on TDL approval planned

· Review of TDL WIs; discussion of scope of new STF 476 on next TDL phase 2

· Discussion on final draft for approval

3.5 STF communications, presentations, promotion, inside and outside ETSI, WEB pages etc

The results of the STF were presented at the ETSI User Conference on Advanced Automated Testing (UCAAT) 2013 in Paris addressing a number of potential users for TDL in- and outside of ETSI. Especially interest from the automotive industry was recognized.

4 Final status of the activity

4.1 Overview of the STF work

The STF work resulted in the delivery of the Final Draft on “Methods for Testing and Specification (MTS); The Test Description Language (TDL); Specification of the Abstract Syntax and Associated Semantics”. The meta-model (abstract syntax) was designed using the MOF approach by OMG, a standard approach in the design of multi-syntax languages. The semantics is defined for each meta-model element separately in English text and additional constraints (static semantics, if applicable) (objectives 1, 3, and 4; see 2.1).

A TDL concrete syntax was elaborated based on the designed meta-model and put to an informal annex (objective 2). However there was no agreement within the MTS about a specific concrete syntax and agreed in MTS#59 to focus on the meta-model and provide a possible concrete syntax as an example.

In addition, several STF members worked on reference implementations of the TDL meta-model within their organizations. This activity was a completely voluntary effort. Parts of one reference implementation are contained in Annex B on the Final Draft that discusses examples of TDL applications (objective 5).

4.2 Technical risk, difficulties encountered and corrective actions taken

	Risk 
	Severity 
	Likelihood 
	Mitigation 

	Scope and contents of TDL draft moving or changing due to “green field” development 
	High 
	Low 
	Move insufficiently discussed topics to a follow-up STF on TDLv2. 

	Validity and consistency of developed meta-model cannot be guaranteed 
	Medium 
	Low 
	Work out TDL concrete syntax and its mapping to the MM; enforce validation activities outside the STF. 

	Introduced tool support for meta-model design and doc generation is faulty, which causes heavy manual rework of the document 
	Low 
	Happened 
	Fall-back to document-centric work to produce the next draft; put more efforts in the tool support. 

	Low end-user acceptance due to ill-designed TDL concrete syntax 
	Medium 
	Medium 
	Keep close contact especially with ETSI end-users; keep MM extensible; plan for a follow-up activity 


Risk management was in place and worked effectively.
5 ETSI deliverables

	Deliverable: Work Item / Number

Current status: 

Working title
	Achieved date

	Creation of WI by WG/TB
	2011-10-05

	TB adoption of WI
	

	Start of work
	2013-02-11

	Early draft
	2013-04-29

	Stable draft
	2013-09-25

	Final draft for approval
	2013-12-20

	TB approval
	2014-01-29

	Draft receipt by ETSI Secretariat
	2013-12-13

	Publication
	

	Deliverable: Work Item / Number

Current status: 

Working title
	Achieved date

	DES/MTS-140_TDL (ES 203 119)
Current Status: End of pre-processing
Working Title: Methods for Testing and Specification (MTS); The Test Description Language (TDL); Specification of the Abstract Syntax and Associated Semantics
	2014-01-27


6 Resources allocated and spent
6.1 Manpower Costs
	Description
	Working days
	Rate
€/day
	Total cost 
€

	Contracted experts (remunerated)
	121
	600
	72 600

	Contracted experts (voluntary, 30% from total)
	53
	0
	0

	CTI staff from ETSI budget
	10
	600
	6 000

	CTI staff (voluntary)
	10
	0
	0

	Other experts (voluntary)
	40
	0
	0

	Total manpower cost
	234
	
	78 600


6.2 Travel Costs

	Description
	Cost estimate

	Reference TB, Steering Group meetings (2 travels within Europe)
	2 000 €

	Presentation at the ETSI User Conference on Advanced Automated Testing 2013 (1 travel within Europe)
	1 000 €

	Total cost
	3 000 €



6.3 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 11-Feb-2013 to 31-Jan-2014. Status date: 10/12/2013.
Table 1: Status of resources funded and spent
	Contribution (funded)

	
	Manpower
	Travel
	Subc.
	Other
	Total

	
	Days
	Rate
	EUR
	EUR
	EUR
	EUR
	EUR

	
	131
	600
	78600
	3000
	0
	0
	81600

	
	
	
	
	
	
	
	

	Total funded
	131
	
	78600
	3000
	
	
	81600

	Contribution (spent)

	
	Manpower
	Travel
	Subc.
	Other
	Total

	
	Days
	Rate
	EUR
	EUR
	EUR
	EUR
	EUR

	
	123
	600
	73 800
	2 206
	0
	0
	76 006

	
	
	
	
	
	
	
	

	Total spent
	123
	
	73 800
	2 206
	
	
	76 006

	Balance
	8
	
	4 800
	794
	
	
	5 594


Table 2: Partner contribution
	ETSI contribution (equivalent amount)

	Additional voluntary work 
	Days
	Rate
	EUR
	Notes

	Contracted experts(voluntary, 30% form total)
	53
	
	
	Other experts, exceeding remunerated contract

	CTI staff (voluntary)
	10
	
	
	

	Other experts (voluntary)
	40
	
	
	

	Total voluntary work
	103
	
	
	


Table 3: Time spent by experts (remunerated)

	Company / ETSI Member
	Expert
	Work days
	Rate
	Cost

(EUR)

	Siemens AG
	Ulrich, Andreas
	27
	600
	16 200

	Cinderella ApS
	Kristoffersen, Finn
	24
	600
	14 400

	Fraunhofer Zentrale
	Wendland, Marc-Florian
	20.5
	600
	12 300

	Ericsson Hungary Ltd, supported by Telefon AB LM Ericsson
	Adamis, Gusztav
	24
	600
	14 400

	Institut für Informatik
	Makedonski, Philip
	24
	600
	14 400

	Total
	
	119.5
	
	71 700


Table 4a: Time spent by experts (voluntary)
	Company / ETSI Member
	Expert
	Work days
	Equiv. rate
	Equiv. amount

(EUR)

	Siemens AG
	Ulrich, Andreas
	12
	600
	7 200

	Cinderella ApS
	Kristoffersen, Finn
	11
	600
	6 600

	Ericsson Hungary Ltd, supported by Telefon AB LM Ericsson
	Adamis, Gusztav
	11
	600
	6 600

	Institut für Informatik
	Makedonski, Philip
	11
	600
	6 600

	Fraunhofer Zentrale
	Wendland, Marc-Florian
	14,5
	600
	8 700

	Total
	
	59.5
	
	35 700


Table 4b: Time spent by ETSI Secretariat / CTI (voluntary)

	CTI contribution
	Expert
	Work days
	Equiv. rate
	Equiv. amount

(EUR)

	ETSI
	Wiles, Anthony
	22,75
	600
	13 650

	Total
	
	22.75
	
	13 650


Table 5: Travels
	Expert
	Event
	Place
	Date

from
	Dur. days
	Cost

(EUR)
	Notes

	Adamis, Gusztav
	MTS#59 meeting
	Berlin
	14/05/13
	2
	396,72
	

	Ulrich, Andreas
	UCAAT 2013
	Paris
	22/10/13
	3
	1 009,42
	

	Adamis, Gusztav
	MTS Open Day + MTS#61
	Sophia Antipolis
	27/01/14
	3
	800,00
	

	Total
	
	
	
	
	2 206,14
	


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 reference implementations. Part of this voluntary work influenced the proposed textual concrete syntax of TDL laid down in Annex B. 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 were met on an informal basis to discuss with them their specific requirements.
· Contributions received from other ETSI TBs:
The STF analyzed contributions in terms of technical specifications from 3GPP RAN5, IMS, IPv6 and others as input to the design of 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):
One presentation on TDL at the ETSI UCAAT conference, in Paris, October 2013 was given. Feedback was received from various persons attending the conference from companies such as All4Tec, PragmaDev, 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 an “Open Day” to attract new members.
· Liaison to identify requirements and raise awareness on ETSI deliverables:
Nothing was planned so far since it is also important that a very first TDL standard is available for discussion in the first place. These liaisons will certainly intensify in the next phase 2 on TDL.
Quality of the STF results

· Availability of a TDL reference implementation featuring major TDL concepts:
At least two reference implementations are available by 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. Edit Help reported only few issues after a first scan on the final draft that were all corrected for the final version of this draft.
· Approval of deliverables according to schedule:
All deliverables were submitted in time and received 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 varies levels.
