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1.1.1 Rationale
The CCSDS File Delivery Protocol (CFDP) provides file transfer functionality that can offer significant benefits for spacecraft operations.  Not all spacecraft communication requirements necessarily fit the file transfer model, however.  In particular, continuous, event-driven asynchronous message exchange may also be useful for communications with and among spacecraft.  Examples include:

· streaming engineering (housekeeping) data

· real-time commanding

· continuous collaborative operation among robotic craft

We note that NASA’s proposed new Command, Control, Communications, and Information (C3I) architecture for the Crew Exploration Vehicle and other Constellation program elements is based on an asynchronous message exchange framework.

At the same time, large-scale, efficient, robust asynchronous message exchange can be difficult to implement.  Among the challenges:

· A successful large-scale message system must tolerate heterogeneity in deployment platforms, security regimes, communication environments, QOS requirements, performance requirements, and levels of cost tolerance.

· In order to support continuous mission-critical operation, a message system must tolerate unplanned changes in application topology.  This tolerance of change entails autonomous discovery of communication endpoints and automatic reconfiguration, to minimize operations cost and risk.

· Distributed systems based on asynchronous message exchange are typically less labor-intensive to configure, upgrade, and operate if message transmission conforms to the peer-to-peer “publish/subscribe” (or “push”) model rather than the “client/server” model.  But publish/subscribe communication is made possible only by extensive underlying automation.

Consequently most existing asynchronous message exchange systems are proprietary, licensed products rather than open international standards.  Moreover, no such system is designed for mission-critical operation on deep space robots.

We believe that an open CCSDS standard for large-scale, publish/subscribe-based asynchronous message exchange would be a useful alternative.

1.1.2 Goals
1) Discuss the issues identified in the Rationale above.

2) Consider the messaging functionality proposed for System Monitor and Control (SMCP), for SOIS/TCOAS (MTS), and for AMS as described in the AMS Concept Paper.  Identify CCSDS’s requirements for an asynchronous message exchange service, derived from the union of the requirements for these three efforts.  Reach consensus on a technical alignment among these efforts that eliminates duplication of effort and satisfies the identified requirements.  Document this consensus decision in a Concept Paper, outlining the technical scope of the proposed work.
3) 
4) 
5) Propose to CESG the establishment of a Working Group to document, in a detailed CCSDS Recommendation, the technical approach identified in that Concept Paper:

· Draft a Proposal.

· Develop a draft Charter and a resource plan.

· 
6) Present these documents, together with the Concept Paper, to the SIS Area Director for consideration and possible transmission to CESG.
1.1.3 Schedule and Deliverables
	Date
	Milestone

	28 February 2005
	Report on deliberations of the BOF

	21 March 2005
	Draft working group proposal documents, for internal review by the BOF.

	2 May 2005
	Initial discussions among team assigned to study SMCP/MTS/AMS alignment.

	6 June 2005
	SMCP/MTS/AMS alignment Concept Paper distributed to SIS, SOIS, and MOIMS.

	11 July 2005
	Draft revised working group proposal documents, for internal review by the BOF.

	25 July 2005
	Final working group proposal documents delivered to SIS Area Director.


1.1.4 Risk Management Strategy
1.1.4.1 Technical Risks

Will be identified in the course of preparing the working group proposal documents and will be described in the draft Charter.

1.1.4.2 Management Risks

Will be identified in the course of preparing the working group proposal documents and will be described in the draft Charter.
1.1.5 Estimates for working group if approved
1.1.5.1 Goals

Publish a CCSDS Recommended Standard for Asynchronous Message Service.
1.1.5.2 Schedule

10 October 2005: issue Proposed Standard.
10 April 2006: issue initial Draft Standard.
8 May 2006: demonstrate prototype implementation.
10 July 2006: issue final Draft Standard.
25 September 2006: demonstrate interoperability of two independent implementations.
15 January 2007: publish Recommended Standard.
1.1.5.3 Risk

The schedule proposed above is based on the premise that the technical approach documented in the Concept Paper is substantially the same as the original AMS concept paper except for the insertion of additional service functions required to meet identified SMCP and MTS requirements, and that these additional service functions will expand the technical scope of AMS by no more than 30%.  Substantial change to the initially proposed protocol and/or substantial increase in technical scope beyond this anticipated level will make re-scheduling and re-estimation of resource requirements.
Technical risk has been minimized by basing the AMS concept paper on a mature NASA publish/subscribe-based asynchronous message exchange system (“Tramel”) that was designed for spacecraft flight operations.  If the technical approach documented in the final Concept Paper is substantially different, technical risk will increase substantially. 
1.1.5.4 Resources
Draft the Proposed Standard: 1.0 FTE, August 2005 – October 2005.

Develop the initial Draft Standard: 2.0 FTE, October 2005 – April 2006.
Develop initial implementation: 1.0 FTE, August 2005 – April 2006.

Develop the final Draft Standard: 2.0 FTE, April 2006 – July 2006.

Develop second implementation: 3.0 FTE, April 2006 – September 2006.

Agency review and publication of Recommended Standard: 2.0 FTE, July 2006 – January 2007.
