Final Report

of the meeting of the

ALMA Management Advisory Committee (AMAC)

June 24-25, 2002, at ESO, Munich

Members: R.Aymar (ITER), S.Bertini (Intema), G.Chin (NASA Goddard), J.Credland (ESA), J.Mather (NASA Goddard), G.Sanders (LIGO Caltech), H.Schopper (CERN, Chairperson), D.Tenerelli (Lockheed Martin), A. Van Ardenne (Astron), R.Wilson (CFA Harvard)

The ALMA Management Advisory Committee met on 24/25 June, 2002 at the ESO facilities at Garching to review the actual state of the project.

All members of AMAC were present.

The charge of ALMA for this meeting is attached as Appendix A. The Agenda is attached as Appendix B.

Executive Summary

The AMAC reviewed the present state of the ALMA project and is very impressed by its overall progress. 

The AMAC appreciates the impressive effort of the ALMA team in achieving progress and advancing ALMA as a unified project since our previous meeting. This has created a suitable organizational foundation upon which the project can be based.. 

The bilateral agreement that has been presented is a very important advance. In order to assure the successful realization of the project, AMAC urges the European, US and Canadian authorities to give final project approval as soon as possible.

The most important recommendations concerning the execution of the project are summarized below. Additional comments will be provided in the full report.

1. AMAC commends the progress made since its last meeting for making essential steps towards a unification of the project.

To continue this positive development the following further steps are recommended:

· the permanent key personal should be appointed with great urgency; it is hoped that progress can be reported at the next AMAC meeting;

· it is suggested that the Joint ALMA Office include the two regional Project Managers, in addition to the four positions of Director, Project Manager, Project Engineer and Project Scientist:

· the responsibilities of the Joint ALMA Office should include cost and schedule control, quality insurance, system safety, system engineering, and performance measurement;

· in addition to the programmatic internal reviews (ALMA Project Plan 3.2.7) an external review procedure by independent experts should be envisaged;

· no legal advice by experts is identified in the ALMA Project Plan, however, it seems necessary that the Director should be able to obtain direct legal advice;

2. In view of the recent appointments of an Interim Director and Interim Project Manager, AMAC would like to receive from them a unified plan, including cost and schedule, at its next meeting;

3. For the procurement of the antennas three options were presented. Further options should be investigated with all their advantages and risks well identified and the result should be presented by the Director to AMAC at the next meeting;

4. Since the Front End is on the critical path its situation should be clarified and the result presented by the Director to AMAC at the next meeting, including the schedule, production engineering, cost estimate and staff requirements. 

General report

In addition to the recommendations presented in the Executive Summary some more specific items will be addressed below.

1. System engineering

The systems engineering task for ALMA is probably the most difficult that has been attempted for any previous ground based telescope and rivals that for the most difficult space telescope, the Hubble Space Telescope.

The organization chart provided on page 14 of the ALMA Project Plan (APP) is well thought out and shows clear responsibilities of the JAO, NA Project Mgr (NAPM), European Project Mgr (EPM), the ALMA Project Scientist and the glue of the organization, the ALMA Project Engineer (APE). The APE has the responsibility for delivering the ALMA system through the System Engineering and Assembly, Integration & Verification tasks.

The NA/E PM’s have major budget responsibilities since they must deliver most of the ALMA hardware and software. They have considerable influence in the organization. They (NA/E PM’s) are controlled programmatically by the ALMA Director and Project Manager. The System Engineering task under the responsibility of the APE has only one reporting line and that is to the ALMA Director/Project Manager. The SE acts across the program and is the key technical organization of the JAO insuring that all ALMA science/technical requirements are met. The most important recommendation of AMAC is the early definition and agreement on requirements; this is crucial to the success of the ALMA project.

The SE organization works with all organizations to reach agreement on requirements at Level I (top level technical), Level II (System Specs), Level III ICD’s and Level IV (Subsystem or IPT level Specs). The AMAC recommends that requirements that are agreed to at the appropriate levels must be signed by the European and North American counterparts, at these levels, and the APE. The SE must work with the responsible groups so that a minimum number of To Be Determined (TBD's) and To Be Resolved (TBR'S) items exist at PDR and none at CDR.

2. Software

Although the AMAC was unable to review the status of the ALMA  software development at this meeting, this important element requires  diligent future attention. The ALMA software requirements are quite complex for all phases of ALMA development. Requirements include real-time control of the telescopes, pipeline data analysis, archival data management and data mining software. The technical complexity plus the dispersed nature of the software development teams add additional challenges. From informal discussions with the software IPT-lead, staffing at the proper level may be one potential issue, but we do not have sufficient detail to comment more fully. Coordination between all of the team members and other developments appear to be making progress. As always, schedule milestones, budget, staffing and other issues need to be highlighted in future reports in order to attain a clearer perspective.

3. Organization and Management

Regarding the “unification of the project”, the following remarks are made mainly concerning the ‘Agreement concerning the Joint Construction and Operation of the Atacama Large Millimeter Array’ (called in the following ‘Agreement’) and some consequences for the ALMA Project Plan:

- Articles 3 and 5 of the Agreement are most important to define the principles of actions of the two Parties:

• to jointly carry out ALMA

• to contribute equally to the projects by providing deliverables according to a prescribed value – not cost – of each deliverable,

• to rely on common specifications and acceptance criteria for deliverables.

· Articles 12-13-14-15 and 19 should describe how to implement these principles. They are not so straightforward toward this goal, and some improvement in the wording of the Agreement would help. Clarification of the key points in the ALMA Project Plan will be essential.

-  ESO as a Party and the EU as Executive is confusing; a better definition of the EU Executive in the Agreement will help.

- It will be clearer to consider separately in the ALMA Project Plan the implementing organization for construction and for operation (commissioning being intermediary),

- Article 13.1  of the Agreement (in comparison with Art. 3.1 and 12.4) uses the same wording as 3.1, rather than describing how to implement the Party’s objective.

It might have been better to describe first the method to be used for construction: sharing between Parties the execution of defined Tasks, which have been jointly evaluated and which are listed in Annex D.  This again will need to be clearer in the Project Plan.

- The position of the Director should be strengthened, and his authority made very clear in the Project Plan

- The responsibilities and authority of the regional managers, besides being Deputies to the Project Manager, could have benefited from an article to define their relationship with the Executives, and this too must be addressed in the Project Plan.

- Control process and auditing

In Art 13 and 19 of the Agreement, there are many requests on Parties and Executives to keep records of contributions to ALMA through each Executive, to allow external review of these records and to make the results available to the other Party.

During construction, these control procedures are certainly worthwhile to be applied inside each Party and Executive and should be recommended. However, introducing them in the Agreement does not seem necessary, when the commitment of the Parties is expressed as a principle to provide an equal share of deliverables, for a given value, defined up front. 

The Parties are thus credited in virtual money for each deliverable and the actual cost for one Party of its deliverable in its own currency can be different from the value agreed (for a specific task and for the entire contribution). 

In this respect, the US $ and EUR should have similar status (as in 19.12), inflation in each Party and exchange rates of their currencies should be irrelevant during construction (except for a common budget expenditure – probably in Chile – and for items which the Parties will decide to order jointly in one country). During operation, equal contribution will probably be necessary in Chilean currency for expenditure in Chile.

- Other issues

• There is some reminiscence of the trilateral agreement of last year in Articles 8.1-2-3. They should refer to Parties, when there are at least 3 of them.  The wording could be tidied up.  (Article 20.4 may be reviewed also).

• Some ambiguities, in 13.3 and 14.2, the Executives shall be the employer of all staff, or only arrange for their employment, and the wording could be clarified.

• In the middle of 19.11 the wording “respective Parties’ countries” should be rather “respective Party’s countries” (if the understanding is right: countries of the European Union, on one side and Canada and USA of the North America, on the other).

4. Status of the Phase-I activities

The AMAC has noticed that the ALMA-project has been able to address all major technical, programmatic, scheduling and costing issues at the conclusion of Phase-I. 

These aspects have subsequently been incorporated in the forward planning and costing plan and were laid down in the unified project plan leading the way into Phase-II. 

The AMAC noticed that as some of the packages are still in the development phase, e.g. front-ends and data analysis software, the AMAC recommends that the schedule and cost risks should be realistically reflected in the Phase-II project plan.  

5. Job descriptions of key personnel

ALMA Key Personnel job descriptions have been submitted to AMAC for evaluation in order to issue comments and suggestions.

We have focused our attention on the Director. We recommend seeking a manager with solid recognition and experience in managing a complex matrix organization, with specific capabilities to cover all of the functions typical of a General Manager. We understand that it is preferable to identify a candidate from the scientific community; however we suggest that the search extend to include research and development oriented international industries and other high tech fields.

High priority should be given to the above mentioned management characteristics, as the job descriptions of the Project Manager, the Project Scientist and the Project Engineer seem appropriate. 

6. Japan

At the time of the last AMAC meeting, the groundwork had been diligently carried out to redefine the already carefully prepared bilateral work plan for ALMA into a balanced trilateral proposal for Japanese participation as an equal partner to Europe and North America. The AMAC endorsed this approach and urged that discussions be carried on with vigor to create an even stronger ALMA project as a trilateral endeavor. We recognized that this would be a better ALMA and that it would mark a milestone in the development of global scientific projects.
The bilateral ALMA Coordinating Committee (ACC) was informed late last year that the decision process in Japan was now understood to be proceeding more slowly and that the best guidance available was that a Japanese decision to approve participation in ALMA construction was to be delayed by at least one year and that the scope of the participation was envisaged to be less than an equal partnership.


At this meeting, AMAC was informed that the ACC made the decision that, in view of the developments in Japan, the bilateral ALMA must proceed on schedule and that the bilateral ALMA Agreement and Work Breakdown Structure (WBS) must be made definitive. These steps were needed to fulfill the commitments to the European and North American authorities and to maintain the project schedule. The decision also has the consequence that future Japanese entry to ALMA would be taken by a supplementary agreement external to the ALMA Agreement, and that the Japanese contribution to ALMA would be directed to efforts parallel to the project critical path and additive to the project baseline scope.
AMAC endorses this decision and recommends that the bilateral ALMA project proceed on its best schedule, and that discussions should continue with the Japanese team towards a future Japanese participation under the conditions described above. This strategy will maintain the ALMA schedule and hold open the promise of future enhancements to the ALMA observatory capability.

Appendix A

GENERAL CHARGE

The ALMA Management Committee (AMAC) will provide advice on those major issues presented to the AMAC by the ALMA Board regarding the technical program, cost, and management of the ALMA project.  The AMAC will be kept informed of progress and developments in the project through periodic reports and briefings provided by the Joint ALMA Office (JAO), and will normally meet at least twice a year.  Reports of AMAC deliberations will be made in writing to the ALMA Board by the Chairperson of the AMAC following each Committee meeting, on a schedule specified in advance by the Board.

Charge for Meeting 2: 24-25 June 2002, Garching

The ALMA Coordinating Committee (ACC) will fulfill the functions of the ALMA Board with respect to the AMAC until the Board is established.

Based on the written materials and presentations made at this meeting, the AMAC is requested to evaluate:

· Status of the Phase I activities

· The Phase 2 Project Plan with particular reference to:

· Management Plan

· WBS, division of tasks, and schedule

· Operations Plan

The AMAC is also requested to address the following:

· The production antenna procurement process

· Are there issues to which the project should pay special attention when negotiation for a trilateral project with Japan moves ahead?

· Are there other issues that the AMAC considers relevant?

Please provide your written assessment to the ACC by July 26, 2002.

Appendix B

Meeting #2 of the ALMA Management Advisory Committee 

ESO Headquarters, Garching, Germany

24-25 June 2002

Draft Agenda (18 June 2002)

Monday, 24 June 2002

11:30 
AMAC Charge

11:40
ACC reports on the bilateral project status

· ALMA Bilateral Agreement, Version 4


R. Dickman

· Negotiations with Chile




I. Corbett

· Phase 2 Approvals in Europe and North America
C. Cesarsky/R. Dickman

· Transition to Phase 2




C. Cesarsky

· Interim project leadership

· Permanent key personnel recruitment

· Status of Japanese entry




C. Cesarsky

12:30
Working Lunch

13:15
Executive Session (Closed)

14:00 
Phase 2 Project Plan

· Introduction





M. Tarenghi

· Scope & Scientific Requirements



S. Guilloteau

· Management Plan





M. Tarenghi

· WBS, Division of Tasks, Schedule


M. Rafal

· Operations Plan





R. Kurz

15:45 
Break

16:00
Project Status

· Site Development




D. Hofstadt (by video)

16:30
Executive Session

18:00
Transportation to Hotel

19:30   Group Dinner
Tuesday, 25 June 2002

08:30
Project Status

· Management

· Project in Europe




R. Kurz

· Project in North America



M. Rafal

· Antennas

· VertexRSI antenna



J. Kingsley

· Alcatel/EIE antenna & Transporter

S. Stanghellini

· Front End

· North America




C. Cunningham

· Europe





G. H. Tan

· Back End






A. Baudry

10:30
Break

· Correlator

· Baseline correlator



M. Rafal (for J. Webber)

· Second generation correlator


A. Baudry

· Computing





B. Glendenning

· System Engineering & Integration


P. Gray

· Science






S. Guilloteau

12:10
Antenna Planning

· Prototype antenna evaluation



J. Baars

· Production antenna procurement process


R. Kurz



12:30
Working Lunch

13:30
Executive Session

15:30
Break

15:45
Feedback and discussion

16:25
Date and place of next AMAC meeting

16:30
Adjourn

16:45 Transportation to Hotel

