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The ultimate goal of any avionics effort is to reduce it to practice, to build it, and to operate it, or, in
other words, to implement it. This section presents five examples of current or projected avionics systems
along with a discussion of fault tolerance, a key concept in extremely critical (cannot lose its function)

avionics.

Fault tolerance is the ability to continue to operate in a satisfactory manner (as defined by the customer)
in the presence of multiple temporary or permanent hardware or software faults. Fault tolerance can be
achieved in either hardware and/or software. Chapter 28 reviews many techniques for realizing satisfac-

Fault-Tolerant Avionics Ellis F. Hitt, Dennis Mulcare

Introduction * System Level Fault Tolerance + Hardware-Implemented Fault Tolerance
(Fault-Tolerant Hardware Design Principles) + Software-Implemented Fault
Tolerance—State Consistency * Software Fault Tolerance *+ Summary

Boeing B-777 Michael ]. Morgan
Introduction * Background ¢« Boeing 777 Airplane Information Management System
(AIMS) + Cabinet Architecture Overview * Backplane Bus ¢ Maintenance ¢+ Growth

New Avionics Systems —Airbus A330/A340 J.P. Potocki de Montalk

Overview + Highlights « Systems * Cockpit * User Involvement * Avionics *
Instruments + Navigation * Flying Controls * Central Maintenance System ¢
Communications * Flexibility and In-Service Updates * Development Environment
Support Environment

McDonnell Douglas MD-11 Avionics System Gordon R. A. Sandell

Introduction * Flight Controls (ATA 22-00 and 27-00) + Communications System

(ATA 23-00) + Entertainment System (23-00) + Display System (ATA 31-00) * Recording
Systems (ATA 31-00) « Navigation Systems (ATA 34-00) « Maintenance Systems

(ATA 45-00) * Aircraft Systems + Interchangeability « CNS/ATM Architecture *
Derivatives

Lockheed F-22 Raptor Mr. Ronald W. Brower
F-22 Role and Mission * IAS Hierarchical Functional Design * Integrated Avionics
Architecture « Fault Tolerance and Recovery * Summary

Advanced Distributed Architectures Jirm Moore
Drivers and Trends ¢ Integrated Modular Avionics (IMA) < Aircraft and Systems
Architecture Issues * Conclusions

tory operation in the presence of faults.



Two modern commercial transports, the Boeing B-777 and the Airbus A330/340, have some of the
most advanced avionics available today. The B-777 Airplane Information Management System (AIMS)
is the first significant application of integrated, modular avionics to commercial transport aircraft and
is performing admirably in revenue service. The A330/340 has an advanced, second-generation, fly-by-
wire flight control system (featuring side stick controllers) and other cutting edge avionics that have
proved to be very attractive to the operators in terms of economic payoff.

The Boeing MD-11 is an interesting retrofit architecture that demonstrates what upgraded, modern
avionics can do for a vintage aircraft design (the DC-10). The MD-11 avionics not only eliminated the
need for the third flight crew member by automating many of the functions of that position, but also
offered reduced operating expenses and increased functionality.

The most modern, cutting-edge avionics architecture in military aircraft is the Lockheed F-22 Raptor.
Like the B-777 AIMS, the F-22 makes extensive use of integrated, modular avionics for both the vehicle
and the mission functions. The Common Integrated Processor (CIP) cabinets have space for up to 66
modules, but have only five different types of modules.

A visionary look at the future is capsulized in the advanced distributed architecture, made possible by
the increasing throughput of microprocessors and the ever-growing bandwidth of data busses such as
Ethernet. Perhaps the need for centralized processing will be taken over by distributed microprocessors.





