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Abstract

This thesis presents the evolution of Aircraft Data Networks .It describes various
Avionics data network protocols based on the Avionics systems architecture. It
discusses the evolution from a simple point-to-point protocol presented in ARINC
429 to a shared data bus protocol presented in ARINC 629. Finally, the new Data
network based on AFDX (Avionics Full-duplex Ethernet) is discussed. AFDX is a
new standard based on Ethernet technology and able to handle today’s

requirements.

Comparison between the three different protocols is presented. The comparison
shows that AFDX provides better performance and flexibility without losing the

compliance with safety, redundancy and reliability of Avionics requirements.

A proposed simulation model for AFDX network components is presented. It is
based on OPNET platform. A case study network is introduced. This case study is
used to evaluate AFDX performance. End-to-End delay analysis for AFDX
network is introduced. Different terms that affect End-to-End delay are discussed.

The AFDX Case study network is implemented using ARINC429 and comparison
between the two networks is presented. It shows the differences in performance,
topology, reliability, redundancy and flexibility. Comparing AFDX with the other
standard, it is the highest speed and throughput .Also; it complies with safety,
redundancy and reliability of Avionics requirements
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Chapterl: Introduction

Chapter 1
Introduction

1.1 Introduction to Avionics’

“Avionics” is a word derived from the combination of the aviation and
electronics, which could be defined as electronics of aircrafts, satellites and
spacecrafts. Collinson mentions that the word avionics “was first used in the USA

in the early 1950s and has since gained wide scale usage and acceptance” [1].

The development of Avionics started as early as the 18th century. In 1783, the
Montgolfier brothers used a barometer to measure altitude. At the end of the
1920s, development of gyroscopes and radio navigation aids, In the 1940s, “World
War 2 drove a number of important advances including navigation aids, airborne

radar and electronic warfare equipment” [2].

Aircraft avionics began with a few separate, analog systems such as radar,
navigation and communication equipment and cockpit displays, connected by
dedicated wiring. The number of avionics increased per aircraft, digital technology
appeared and systems began to be more complex. Also with the rise of digital
technology, equipment was started to be designed to communicate with each
other. This communication needed increased the number wirings in the aircraft
which resulted in an increase of power consumption and weight. The use of data
bus became a need in aviation. Introducing data bus protocol helped to reduce

wirings. It also simplified total design and maintenance.

Avionics architectures were also developed according to the order below
1- Independent avionics architecture: in independent avionics architecture
equipment has its own functionality independent of other similar or different

equipment.



