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Problem: Current generation avionics systems incorporate a high degree of functional integration.  The identification and categorization of these system functions for MSG-3 systems analysis is problematic.  For highly integrated electronic devices (HIED), also called Integrated Modular Avionics (IMA), in which a large number of signals are generated, converted or processed, recorded and/or displayed, a specific method is needed to address:

· Specific functions hosted within these HIED

· Functions of other MSI to which the HIED contributes (referred to  as “distributed functions”)

· Functional redundancies between HIED, hardware partitioning, duplication of input/output channels and reconfiguration management in case of failure.
· Number of functions potentially impacted by a complete or partial failure of a single HIED.

A function is considered as distributed when its potential failure causes are split between components belonging to different Maintenance Significant Items. For instance, this is the case when equipment from a first MSI sends information to a second MSI, which sends synthetic information to a display device which belongs to a third MSI.

The analysis of these integrated functions can be critical to the ongoing airworthiness of the system/aircraft. As RTCA recently said in DO-297:

…the increased level of integration, interdependency, and complexity has the potential to introduce new areas of concerns when maintenance and modification procedures are conducted. Therefore, the guidance for continued airworthiness becomes of greater concern than in a federated system architecture and should be thoroughly addressed in the initial design of an IMA system, as well as in the continued airworthiness process.

Manufacturers have employed various techniques to accommodate this complexity, with varying degrees of success.  Two different approaches are attached to show how these functions may be analyzed
. None of these techniques, or other valid techniques that may exist, are currently addressed by the MSG-3 document, and are usually handled as a PPH expansion of MSG-3 logic.  There is a lack of consistency in this approach that may result in omission or faulty analysis of critical functions.
 

Recommendation (including Implementation): Charter a subgroup of industry and regulatory SMEs to develop recommendations for a subsection of MSG-3 Section 2-3-1 to address MSI selection and analysis for HIED.  These recommendations would be considered by the IMRBPB for incorporation into MSG-3.
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Important Note:  The IMRBPB positions are not policy.  Positions become policy only when the policy is issued formally by the appropriate National Aviation Authority.
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