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1. Project Data and Logistics of meeting 

Title of Project: Hard Real-Time CORBA

Starting date:

1st July 2002


Total Costs:

909.645 €

Duration:

15 months (initially 12)

EC Contribution:
627.698 €

According to Annex 1 the objectives of the project are defined as follows:

The focus of the project is distributed control applications, i.e. applications where a distributed information system closes a control loop to keep a target system in a controlled state. Timing is critical in this type of application due to dynamic effects that can be derived from delays or jitter due to the software/hardware path.

Control systems are software-intensive applications that are becoming extremely complex as new functionality is required from them. Complexity is a real engineering challenge and distributed object technology has proved useful in dealing with this problem.

One of the leading technologies in this field is the object request brokering model proposed by the CORBA specification from the Object Management Group. But, while present CORBA specifications do address real-time issues they deal only with soft real-time systems, and this is not enough for certain types of distributed systems (namely controllers) where timing properties are critical.

The central objectives of this project are (i) to analyse and identify hard-real time requirements posed by CORBA-based distributed control systems, and to develop theory/methodology for hard-real time CORBA applications, (ii) to enhance CORBA specifications with corresponding interfaces in order to build distributed control systems that have real-time requirements with hard timing constraints, and (iii) to  the  implement a CORBA-pluggable real-time protocol for an ORB  for running experiments.

The requirements will be developed based on partner's experience and on project specific experiments in two testbeds (one in robot control and one in continuous process control). 

They will be used to launch a specification process inside the OMG by means of the preparation of a RFI (Request for Information), a RFP (Request for Proposals) and collaboration with other groups in the elaboration of a proposal in response to the RFP.

The second review meeting of the HRTC project took place on 16th September 2003 in Lund (Sweden) at the University of Lund premises. The participants at the review meeting were

	#
	Last Name, First Name
	Company
	
	

	
	
	
	
	

	1
	Thompson, Haydn
	Expert/Reviewer
	
	

	2
	Watine, Virginie
	Expert/Reviewer
	
	

	3
	Bogliolo, Annalisa 
	EC Project Officer
	
	

	4
	Sanz, Ricardo
	UPM (E) – project coordinator
	
	

	5
	Rodriguez, Manuel
	UPM (E)
	
	

	6
	Arzen, Karl-Erik
	Univ. Lund 
	
	

	7
	Nilsson, Klas
	Univ. Lund 
	
	

	8
	Losert, Thomas
	TUVienna
	
	

	9
	Segarra, Miguel
	SCIlabs
	
	


Representatives of all project partners attended the review.

The overall quality of the review was judged by the reviewers as very good. Presentations were found clear and informative and the meeting was well organised.

2. Executive Summary

This second period is the last one of the project. The review should have therefore presented all the project results. Unfortunately the project, despite its 3 months extension, seems still to be off schedule. In particular, many of the planned deliverables are not released yet.

Currently, milestone 2 (MS2) is almost complete, but not fully so. No demonstration could be given as evidence that the integration of the non RTP flavour of the RCT demonstrator had been completed. Also no deliverable states the achievement of this task.

Fully reaching milestone 3 – which means in addition to MS2, i) implementing both demonstrators in their RTP flavour, ii) performing the testing, iii) analysing the results, iv) documenting all the achieved developments and v) evaluating all the results of the project – within the remaining project duration seems very challenging. For this reason the reviewers strongly invite the consortium to prioritise the remaining tasks and to concentrate their effort first on those that present / evaluate the achieved results in order to make them reusable after the end of the project.

3. Recommendations from the Last Review

All the recommendations from the last review report and its addendum have been properly taken into account except the following two:

· Deliverable D6.2 (v2.0) - accepted with qualification

The Evaluation Plan D6.2 has improved significantly and is now accepted, provided that the consortium partners take into account (during testing) the comments made in section 5 of this ‘Addendum to 1st Review Report’.

The comments dealing with the necessity of a minimum testing plan for the Robot Control application have not been fully taken into account as explained in section "WP3 Robot Control Testbed".

· Deliverable HRTC 057 - accepted with qualification
The additional deliverable HRTC 057 on Jitterbug and Truetime is useful in describing the capabilities of the tools. Although not quite what was expected from recommendation 3 it sufficiently addresses the questions originally raised. As such it is considered acceptable at this stage. However, the consortium should make a record of any additional enhancements made to the two tools to support CORBA over IIOP, Ethernet or TTP as this will also be a successful outcome of the project. Any ‘additional enhancements’ should be reported in and ‘addendum to HRTC057’ and also during the final review of the project.

This addendum has not been delivered (cf. section "WP1 CORBA Control Systems" for more details).

4. Deliverables

For the review meeting, the consortium submitted the following deliverables:

· D1.2

Domain Architectures



(09/09/03)

· D2.2

HRT Protocol Specification


(03/09/03)

· D2.3

HRT Protocol




(04/09/03)

· D4.4

Non HRTP Implementation


(09/09/02)

· D4.6

PCT Testing DRAFT



(26/08/03)

· D4.7

PCT Documentation DRAFT


(09/09/02)

· D5.4

HRTC Project Web Page


(04/09/03)

· D5.6

Exploitation and Use Plan


((03/09/03)

· D6.5

Q3 Report




(30/04/03)

· D6.6

Q4 Report




(05/09/03)

Also the following additional deliverables (not listed individually in Annex 1) were provided:

· D5.2.7

White Paper Presentation


(04/06/03)

· D5.2.8

The HRTC Project (poster)


(11/07/03)

· D5.2.9

CORBA and the Time-Triggered Architecture
(09/07/03)

· D5.5.1/082

HRTC Market Study



(02/09/03)

· 066


RT Ethernet Transport Definition

(20/05/03)

· 067


TTP Transport Definition


(06/05/03)

The following deliverables were necessary to complete the project, but not delivered by the review time.

· D1.3

CCS Engineering Handbook

(UPM)

· D3.4

Non HRTP RCT Implementation
(ULund)

· D3.5

HRTP RCT Implementation

(ULund)

· D3.6

RCT Testing



(ULund)

· D3.7

RCT Documentation


(ULund)

· D4.5

HRTP PCT Implementation

(UPM)

· D6.7

Project Evaluation


(UPM)

· D6.8

Final Report



(UPM)

· D6.9

Q5 Report



(UPM)

· Add 057

Enhancements of Jitterburg and TrueTime

Despite their variety in quality and usefulness, all presented deliverables (except the two drafts) are accepted. However, the reviewers would like to give a special mention to deliverables 067 (TTP Transport Definition) and D5.5.1/086 (HRTC Market Study) for their appropriateness (sensible, clear and well-focused contents). In particular, they appreciated very much the market study as very informative, despite the small number of gathered questionnaires.

The reviewers are convinced that attempting to provide all the missing deliverables (11) at a high quality standard is hardly achievable in the remaining two weeks, despite the optimistic opinion of the consortium. It was therefore agreed that a prioritisation had to be decided so that the most important deliverables could be released at the required quality. The consortium is strongly advised that all the deliverables regarding evaluation of project results (D3.6, D4.6, D6.7), the documentation that can provide useful information to a large audience (D1.3) as well as the mandatory final documentation (D6.8 and Technology Implementation Plan) have to be considered first. The remaining effort can then be allocated to provide at the most effective cost to the other due documents.

5. Progress by workpackage

The project is organised into six workpackages. The progress of the project and the achievements in the four technical workpackages during the review period are presented below, structured per workpackage. 

Comments on workpackages ‘WP5 Dissemination and Exploitation’ and ‘WP6 Management’, can be found under separate headings of this report. The evaluation activities are covered also by WP5.

WP1 CORBA Control Systems

Concerning the first activity line of this WP, dealing with the proper way to build Control Systems on top of CORBA, the major expected result (D1.3 – CCS Engineering Handbook) is not yet delivered. The reviewers consider that this document is a very important outcome of this project as it can foster CORBA acceptance in building Control Systems (which, as clearly shown by the market study, is currently far from being granted). It must therefore be given a high priority in the final rush. In addition to the presented foreseen content, it should put forward the benefits of using CORBA for building Control Systems.

Concerning Jitterburg and TrueTime, the requested addendum to provided deliverable 057 has not been produced, however, the reviewers consider this of a lower priority. With respect to CORBA, TrueTime has been reported as providing relative results that allow assessment of system performance. However, according to reviewers' experience, simulation can be far from reality. For this reason they find that comparing the simulation results with the ones measured on the real demonstrators would be a very useful result worth being documented (e.g., in the Project Evaluation document), for a future usage of this tool.

WP2 HRT Protocols

During the reported period, two real-time protocols have been implemented within the ORB, by means of the plugging interface (OCI – Open Connection Interface). The OCI plugging interface (actually never adopted at OMG) is now deprecated by the very recently adopted new plugging specification (ETF – Extensible Transport Framework). As this specification is functionally very close to the old one, it is assumed that the achieved work could be made compliant at very small cost as soon as an implementation of the newest is available. However, this should be reported in the Project Evaluation document.

The reviewers are more concerned with the current (but hopefully temporary) non-implementation of the time-stamping feature. Actually the most important characteristics of RT protocols are determinism and repeatability, both relying on the availability of proper time-stamps. Therefore this feature should be implemented as a matter of priority and reported in the Project Evaluation. In addition, a very important evaluation criterion of the RT protocols is how the whole system can be synchronised. This should be documented in the Project Evaluation as well.

WP3 Robot Control Testbed

The reviewers were disappointed that the planned demonstration of the RCT was not functioning (even if very close to working). This prevents MS2 from being fully achieved at the review time.

Important tasks are remaining in this WP, namely i) to finish the two implementations, ii) to perform, analyse and document the testing (D 3.6) and iii) to document the implementations.

The reviewers consider that the two first tasks are of a higher priority
 than the last one. They insist on the fact that documentation about the testing must comprise not only the description of the performed tests and the measured results, but also the description of the purpose of the tests (why are particular tests being performed? what is going to be assessed and by what means?) and some conclusion based on the obtained results (what has been learnt in the end?).

WP4 Process Control Testbed

More or less, the same remarks apply to WP4, even if implementations are a little bit more advanced and the purpose of the performed tests sketched out in the released draft of D4.6. This has to be refined in the final document and the missing conclusions added.

6. Demonstration and Evaluation

Despite considerable last minute effort the RCT was not in a position of being demonstrated due to a software integration issue.

7. Dissemination and Exploitation (WP 5)

Concerning dissemination, the reported activities are satisfactory. However, the reviewers make a few suggestions in this area:

1. OMG effort has to be continued to be profitable. The Technology Implementation Plan (TIP) should present the consortium plans regarding this activity.

2. The Control Community should be more specifically targeted in the dissemination activities. (The market survey highlighted the lack of awareness in this sector). One suggested way is to try and publish a paper in the "Control Engineering Practice" journal, well known in this sector.

3. The web site should be reoriented to address potential users (rather than consortium needs) and present them with the results and future work directions as well as gathering their feedback.

Concerning exploitation, the industrial partner (SCILabs) presented the market survey they have performed as well as the way they envisage future exploitation paths. This last part should be further elaborated in the TIP.

As reported in section "WP2 HRT Protocols", two different RT protocols have been implemented, each of them presenting different characteristics making them more or less suitable to fulfil certain requirements. Clarification of the pros and cons of these protocols and consequently identification of their targets should be part of the TIP.

It should be noted that the TIP document is not dedicated only to industrial partners. It must also comprise indications on the use of the results by the academic partners.

8. Evaluation of Project objectives, achievements and state-of-the-art

The project objectives are still fully relevant. CORBA is more and more considered for real-time systems and allowing it to address hard real-time is a useful and necessary task.

The project’s achievements are below initial expectations, with respect to full integration and assessment of a RT protocol inside an ORB. It should be noted that the initial duration of one year was a little bit optimistic considering the unexpected but unavoidable integration issues that this kind of work carries. In return, two different RT protocols have been developed (instead of one as initially planned), which is by itself a useful result. However, the positioning of these protocols in front of users' expectations has still to be clarified in order to make this a full success.

9. Management (incl. use of resources) and Consortium (WP 6)

It is difficult to assess the overall resource consumption, for only Q3 and Q4 quarterly reports were provided (actually the last one was a mix between a six-months and a quarterly report). Q5 report that should cover months 13 to 15 was missing.

Based on these numbers, it appears that WP1 and WP5 (at Q4, respectively 69% and 49% of the total related planned resources) are under spending while WP2 and WP4 (105% and 122%) are over spending. The efforts per partner show that University of Lund is a little below what was planned.

The reviewers would like to stress that quarterly reports are meant to report in a timely and realistic manner any deviation from the plan to the Commission, in order to allow corrective actions to be foreseen and discussed. Therefore, they should be sent just at the end of the considered period.

In the Q4 report, the consortium reported that they envisage a shift of effort between workpackages / partners but without any detail. Therefore Q5 report (that is needed to close the project, but should not be very long) should contain, in addition to the use and allocation of resources, more detail on these effort moves.

Based on the reported meetings, the reviewers have the feeling that the very good technical collaboration shown in the first period, has been a little bit weakened afterwards and may explain the technical difficulties encountered in the integration phases.

They are deeply disappointed that the requested extension was not enough to finish the project and also regret the lack of risk management that could have helped to better anticipate these difficulties.

10. Conclusions and Recommendations

Giving the short time remaining until the end of the project, the consortium must concentrate their effort to produce at, an adequate quality level, the more important deliverables
, which are:

· D1.3: CCS Engineering Handbook

· D3.6: RCT Testing

D4.6: PCT Testing

which should both comprise, for each test:

· description of the performed test

· purpose of the test

· obtained results

· analysis of the results, conclusion

· D6.7: Project Evaluation

which should contain at least:

· the evaluation of TrueTime with respect to its ability to really simulate CORBA timing aspects (cf. section "WP1 CORBA Control Systems" for more details)

· the evaluation of the RT protocols, in particular with respects to timing and synchronisation issues (cf. section "WP2 HRT Protocols" for more details)

· a summary of the obtained results with the tesbeds and an analysis of what they actually mean.

· D6.8: Final Report

· D6.9: Q5 Report

which should be kept simple, and present the use and allocation of resources as well as document any move of effort between partners and workpackages

· TIP
: Technology Implementation Plan

which is mandatory for all partners. 

As the project has implemented two different RT protocols, which actually offer different characteristics, the pros and cons of the two approaches should be clarified and documented, from a technical perspective (the Project Evaluation document is a good place holder for technical comparison between the two), but also from a strategic perspective (which targets for which protocol?). The TIP is the most natural document in which this latter information should be clarified.

End of HRTC (IST-2001- 37652) 2nd Review Report

� Seems that the date is erroneous


� idem


� Especially the second one: only implementation of what is required for the good sake of the testing should be undertaken.


� This advise should not prevent the consortium from delivering the other documentation, but in any case the quality of the here-mentioned deliverables cannot be sacrified.
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