1.1 Time critical onboard network services Working Group

	Title of Group
	4.2 Time Critical Onboard Network Services Working Group

	Chair
	Steve Parkes

	Area Director
	Patrick Plancke

	Mailing List
	Sois-tcons@mailman.ccsds.org


1.1.1 RATIONALE

The Time Critical Onboard Network Working Group addresses the problem of transfer of information across a spacecraft onboard network comprising one or more sub-networks where the sub-networks or buses may be of vastly different types (e.g. SpaceWire and Mil-Std-1553).  The aim is to provide a generic software layer that can be used to interface application software to a variety of onboard buses thus avoiding the large costs of redeveloping software for different spacecraft data buses. This will have the effect of allowing easy migration of application software to different underlying buses according to the specific needs of a mission. For example if high data-rates are required for a payload it may be appropriate to use SpaceWire, whereas if low payload data rates are all that are needed it may be enough to send the payload data over a control bus like Mil Std 1553. The application software could be the same or largely the same in both cases. While supporting a high level of software reuse the time-critical nature of much data transfer onboard a spacecraft has to be considered. Priority based delivery, deterministic delivery, rapid (~1 ms) recovery from errors or faults have to be supported.
The Time Critical Onboard Network Working proposes to solve this problem using Transport and Network layers and a corresponding Network Management application.  The Working Group will define a set of services that the Transport and Network layers and Network Management application are to provide.  These services may be implemented in a number of different ways but will be interoperable if the service definition provided is followed. The Time Critical Onboard Network Working Group will liaise with the Time Critical Onboard Applications and Time Critical Onboard LAN working groups to ensure that a coherent set of onboard communications protocols are specified, and with the Space Link Services and Space Internetworking Services areas to ensure compatibility with other CCSDS standards.
Manpower for this working group is being provided by ESA, NASA and BNSC. ESA are doing work on SDL simulation and abstract service definition. ESA/BNSC are funding work at University of Dundee on the protocol definition, drafting of red books and prototyping activities. BNSC is funding work on abstract service definition. NASA GSFC is working on protocol data units, APIs and service prototyping. NASA JPL is working on abstract service definitions and APIs.

The team of experts assembled and funded by the international space agencies for this task is a strong team with the necessary breadth and depth of experience to complete the task.

1.1.2 GOALS
The goals of this Working Group are to:
1. Identify and document the requirements for the Time Critical Onboard Network services covering transport layer, network layer and related network management services. Deliver draft Transport layer and Network layer green books detailing the rationale and requirements;
2. Identify, define and document a set of network and transport layer services for spacecraft onboard communication which support time critical onboard applications and which permit interoperability and hence inter-agency cross support. Deliver draft Transport and Network layer red books defining the transport and network layer services;
3. Specify the layer management parameters that may be used to control the operation of the network and transport layers of the onboard communication stack. Deliver revised draft Transport and Network layer green books which include a description of  the managed parameters;
4. Define layer management services for the control of configurable parameters and the reporting of errors. Deliver revised draft Transport and Network layer red books which include the definition of the Transport and Network layer management services;

5. Simulate, prototype and otherwise prove the proposed Time Critical Onboard Network services. Consolidate results of simulation and prototyping activities by different groups. Deliver the consolidated results of the simulation and/or prototyping activities in the form of a green book;

6. Ensure that the proposed Transport and Network layer red books are coherent with the red books provided by other CCSDS working groups. In particular:

a. Make representations to the other Working Groups and BOFs about the use of the onboard network and transport layer services in real systems;

b. Consider the integration of the Time Critical Onboard Network services with the Time Critical Onboard Applications and Time Critical Onboard LAN;

c. Address the issue of onboard to off-board communication and develop recommendations for inter-operation between the onboard systems with other off-board systems, including the ground.

7. Consider integration and test issues and how the Time Critical Onboard Network services can support efficient and effective integration and test activities;

8. Deliver a revised final draft set of the Transport and Network layer Red Books for approval and issue by CCSDS.

1.1.3 SCHEDULE AND DELIVERABLES
	Date
	Milestone

	January 2004
	Network requirements – draft Green Book

	September 2004
	Internal draft red books for Best Effort and Guaranteed Delivery services

	April 2005
	Network service specifications – draft Red Book

	April 2005
	Updated Green Book with rationale as well as requirements

	October 2004
	Managed parameter specifications included in red book

	January 2005 
- January 2006
	Simulation and prototyping

Note this was delayed while funding was being put in place.

	January 2006
	Red Book, Issue 1 covering three services: Best Effort, Guaranteed Delivery and Scheduled Delivery.


1.1.4 RISK MANAGEMENT STRATEGY

1.1.4.1 Technical Risks
The lowest risk approach to providing an onboard network is to adopt an existing communication network standard, avoiding the “reinvention of the wheel.” The problem is that onboard communication has a number of requirements that are not met in network standards like TCP/IP. Onboard networking may be considered to be closer to a PCI backplane in a PC than to the internet. The requirements that are not implemented in standard communications protocols are the main areas of risk to the planned onboard network and include:

1. Overhead – TCP/IP has a large overhead which means that small packets are inefficient, wasting communication bandwidth. This is why TCP/IP has a MTU of 1500 bytes: with that packet size the overhead becomes insignificant (<5%);

2. Performance – performance issues include communications bandwidth, latency, and determinism. Communications bandwidth is important in group applications but the ground-space technology gap may inhibit the use of the latest high performance ground network technology for spaceflight applications. Latency and determinism are important in some ground networks which may provide a useful basis for including these features in the onboard network;

3. Functionality – Onboard networking requires guaranteed, timely communication of chunks of information (messages) and it needs to provide or support fault tolerance. TCP/IP does not support guaranteed delivery of messages. It supports a guaranteed stream service (TCP) and non-guaranteed datagram delivery service (UDP). Little support for fault tolerance is available in existing ground based networks;

4. Compatibility – there is an implied requirement to be compatible with TCP/IP or SCPS-TP/NP to ease the onboard to off-board communication.

The risk management approach is to wherever possible use existing communication network standards.  Where this is not possible concepts from more than one existing network standard will be combined.  Where there are still deficiencies new approaches will be considered. From requirements detailed in the Transport and Network green books candidate, protocols will be considered and a set of services defined. Prototyping activities will be used to support the analysis, to evaluate the effectiveness of the defined services and to assess the feasibility of implementing protocols to fulfill the defined services. Results of various prototyping activities will be consolidated during the definition of the final Transport and Network Green Books.

1.1.4.2 Management Risks
The quality of the end product relies heavily on the commitment of Agencies to provide support for the simulation and prototyping work.

1.1.5 RESOURCE REQUIREMENTS
	Working Group Chair:  lead working groups - prepare for and attend meetings, present material at working group meetings, write green and red books. Effort estimated at around 40 man-days per year assuming two meetings per year of one week duration each.
	BNSC-ESA-NASA

	Research and Prototyping Activities: Initial estimate is around 2.5 man-years effort for the research and prototyping activities.
	ESA-NASA-BNSC 


