
   

III

 

Requirements, Design 
Analysis, Validation, 

 

and Certification

 

Ellis F. Hitt

 

Battelle

 

19 Setting Requirements

 

 

 

Cary R. Spitzer

    

Requirements-Setting for Avionics Systems

 

20 Digital Avionics Modeling and Simulation

 

 

 

Jack Strauss, Terry Venema, Grant Stumpf, John Satta

    

Introduction • Underlying Principles • Best Practices • Performance Modeling for System
Partitioning (A Case Study) • Research Issues and Summary

 

21 Formal Methods

 

 

 

Sally C. Johnson, Ricky W. Butler

   

Introduction • Fundamentals of Formal Methods • Example Application • Some
Additional Observations

 

22 Electronic Hardware Reliability

 

 

 

Arun Ramakrishnan, Toby Syrus, Michael Pecht

    

Introduction • Product Requirements and Constraints • The Product Life Cycle
Environment • Characterization of Materials, Parts, and Manufacturing Processes • Parts
Selection and Management • Failure Modes and Mechanisms • Design Guidelines and
Techniques • Qualification and Accelerated Testing • Manufacturing Issues • Summary

 

23 Certification of Civil Avionics

 

 

 

Frank McCormick 

   

Introduction • Regulatory Basis of the Federal Aviation Administration • FAA Approvals
of  Avionics Equipment • FAA Designees • System Requirements • Safety
Assessment • Environmental Qualification • Software Assurance • Manufacturing
Approvals • The Joint Aviation Authorities • Summary

 

24 Processes for Engineering a System

 

 

 

James N. Martin

    

Introduction • Structure of the Standard • Role of the EIA 632 Standard • Heritage of EIA
632 • The Processes • Project Context • Key Concepts

 

25 Electromagnetic Environment (EME)

 

 

 

Richard Hess

    

Introduction • EME Energy Susceptibility • Civil  Airworthiness Authority
Concerns • Architecture Options for Fault Mitigation

 



    

The key to an avionics system or subsystem design, which provides dependable service at a low cost of
ownership, is the requirements definition.  Requirements engineering [IEEE Software, 1994] is now a
recognized field considered by major professional societies such as the IEEE as one of the initial steps in
systems engineering as well as subsequent steps in the development process illustratese in Figure III.1.

This section presents key processes that result in a reliable and affordable avionics system. These
processes are setting requirements, reliability allocation, design analysis using simulation and modeling,
validation of the design using formal methods, and processes for certification.  The important issue of
electromagnetic effects on the design and operation of avionics is also addressed.

 

FIGURE III.1

 

Requirements in system development.

 




