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Background:  The two Joint Strike Fighter (JSF) teams are currently evaluating open commercial-off-the-shelf (COTS) data networks for the establishment of a unified avionics network.  This unified network is a key element in the overall JSF affordability thrust.  It will dramatically increase commonality by large reductions in the number of unique hardware and software interfaces that are so evident in today’s aircraft.  Because commercial systems have a lifetime of approximately 18 months, it is extremely likely that the parts used by the JSF contractors, in the early prototypes, will be unavailable in the manufacturing phase.  Standard commercial protocols are notorious for “evolving” with new and better (but often incompatible) features in an updated version.  However, this is only the beginning.  Processors can be replaced as newer ones are introduced, but this is a minor operation compared to the neurosurgery of a network upgrade.  Therefore, two to three processor upgrades will take place before the network can be improved.  Even with the greatest of care, a network replacement will be a traumatic process when it occurs.  The biggest impact is not the cost of the new network hardware interfaces, but instead the modification and revalidation of software that is essential in such an upgrade.


Approach:  In order to counter this impact, network interfaces should be established based on a programmable hardware system that can: (a) migrate to faster hardware with minimal impact to software, and (b) be easily updated to a different protocol.  This programmability should use software-like functionality descriptions to direct the hardware.  When necessary, these descriptions could be modified, the hardware reprogrammed, and its functionality changed without replacing the hardware.  More importantly, through use of standard software interfaces, such as the Institute of Electrical and Electronic Engineers (IEEE) Portable Operating System Interface (POSIX) specifications, changes to application software could be eliminated and changes to system (executive) software could be eliminated or minimized.


Standards Involvement:  The VHSON program is participating in the Society of Automotive Engineers (SAE) organized taskgroup which is chartered to establish techniques for applying commercial standards to the design of a unified network.  The Unified Network Interconnect Taskgroup (UNIT) is composed of 20 industry and government individuals from the United States and Europe.  UNIT has a home page at:  www.sae.org/TECHCMTE/ unitpage.htm.  VHSON is also involved with commercial standards committees such as the Fibre Channel, Scaleable Coherent Interface (SCI), Gigabit Ethernet and Asynchronous Transfer Mode (ATM) organizations.


Objectives:  VHSON will establish a programmable network interfaces for commercial off-the-shelf (COTS) data networks that can be used in next-generation aircraft such as the Joint Strike Fighter and for upgrades to existing aviation systems.  This interface technology will enable the insertion of open, commercial networks into military platforms, and will assist in achieving commonality of hardware and software across a wide range of weapon systems.  While the primary customer for a unified network is the JSF, there are many other military aircraft  requiring upgrades to their avionics networks.  Most of these older aviation platforms (F-15, F-16, F-18, F-117, B-1, etc.) employ several MIL-STD-1553 data buses, but are looking at COTS networks because the 1553 buses are limited in the number of connections and the volume of information which they can carry.  The VHSON effort will enable these programs to insert commercial products that can be easily reprogrammed as the commercial standards evolve.
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