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Welcome to the 29th Digital 
Avionics Systems Conference!

    Please plan now to join us for five 
days of speaker presentations, 
professional education courses, 
exhibits and special events on the 
theme of Improving Our 
Environment through Green 
Avionics and ATM Solutions. 
Cleaning up the air, abating noise 
pollution, and reducing harmful 
materials in design, production, 
repair, and disposal of aerospace 
systems are only some of the 
environmental and legal issues 

advanced digital avionics can help resolve. Being “green” is also becom-
ing a product selection criterion as important as cost and performance 
in many systems across the world…and out into space. Digital avionics 
provide enabling technologies for green aerospace systems, on the 
ground, in the air and space, and the 29th Digital Avionics Systems 
Conference (DASC) will provide just the forum to share our thinking on 
the way ahead. Therefore, our dual-facet theme of the 29th DASC will 
continue the approach we used in the 28th DASC to cover the full spec-
trum of air (including space) and ground avionics with two major theme 
tracks: “Green” Airborne Systems and “Green” Ground Systems.

While we will reflect our main theme in two dedicated tracks and 
other events, we will continue to have papers and courses that span 
the breadth of digital avionics design, implementation, and opera-
tion.  These topics include, but are not limited to, Avionics Applications 
such as IMA (Integrated Modular Avionics) Open Architectures; IMA 
Optimization and Integration; Avionics Communication Infrastructure; 
Integrated Avionics Security; Communications, Navigation, and 
Surveillance (CNS) Systems; Human Systems Integration; Synthetic 
Vision and Situation Awareness Systems; Unmanned Aircraft Systems; 
and Avionics Design topics such as Systems Engineering; Software 
Engineering; and  Flight Critical Systems.

Some highlights of this year’s conference include: 

Plenary Sessions – Our Plenary session will feature noted government 
and industry leaders who shape our industry sharing their insights on 
the possibilities of “green” digital avionics systems and ground-based Air 
Traffic Management systems.

Technical Program – Papers are presented over a two and a half day 
period by international researchers, innovators, engineers, and designers 
who are creating digital avionics equipment and subsystems, ground 
systems, services, and support. These will be organized into parallel, top-
ically-oriented tracks.  We will continue to have both the traditional ses-
sions as well as the poster papers. The workshop was highly successful 
last year and will be returning again this year. Focusing on our theme, 
we will have a panel of avionics and ground system experts providing 
presentations and question-and-answer interaction during our Thursday 
lunch panel. 

Professional Education – Our Professional Education program offers 
two days of sessions spanning many engineering disciplines. These 
tutorials are presented by both educators and practicing professionals. 
Topics will include: basic and advanced avionics systems, systems engi-
neering, open systems architectures, human factors, software develop-
ment and many others.  All professional education sessions will offer 
Continuing Education Units (CEUs) through IEEE. 

Exhibits – We will again have exhibits and product demonstrations by 
representatives of key avionics related industries. Multiple receptions in 
the exhibitor area will provide you with opportunities to network with 
other conference participants as well as the exhibitors. 

Whether you are involved in avionics systems for manned or unmanned 
aircraft, space systems or air traffic management, please join us and par-
ticipate in the 29th DASC to help influence the direction of digital avion-
ics and ground systems technology. 

Bob Lyons, Jr.
29th DASC General Chair

 

Conference Proceedings to be 
delivered by November 12, 2010

The conference proceedings will be 
delivered to all conference registrants 
after the conference.  This allows us 
to include content generated  
at the conference.
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 Welcome to Salt Lake City!
Nestled in the heart of the downtown business and entertainment 
district and only eight miles from the Salt Lake International Airport, the 
Hilton Salt Lake City Center enjoys the most convenient location in the 
Salt Lake Valley. This AAA Four Diamond full-service hotel is loaded with 
amenities and is perfectly situated within three city blocks of over 60 
restaurants, two shopping malls, the EnergySolutions Arena (Home of 
the Utah Jazz), historic Temple Square, the Genealogy Research Center, 
and is across the street from the Salt Palace Convention Center. 

Getting There
From the airport: Transportation from and to the airport provided by 
Valley Shuttle for $8 one way per person or $16 round trip per person. 
Please call 866-550-7433 or visit www.valleyshuttle.com.  Taxi one way 
is $20.

Hotel Arrangements
The Hilton Salt Lake City Center 
is located at:
255 South West Temple
Salt Lake City, Utah 84101
Tel: (801) 328-2000
www.saltlakecitycenter.hilton.com

Special conference rates will be 
available for attendees. Book your 

room at www.dasconline.org under Conference Info/Lodging. If you 
call the hotel directly, be sure to mention the 29th DASC and use the 
group code DAS or DAG (for government rate). Check-in time is 3:00 

Sun Tutorials

Mon Tutorials
Social Event in Exhibit Hall (6:00 p.m.)
Exhibits Open (evening)

Tue Speakers Breakfast (Tue. speakers only)   
Plenary Session (8:30 a.m.)
Exhibits Luncheon (11:30 a.m.)
Technical Sessions (1:30 p.m.)
Exhibits Reception (6:00 p.m.)

Wed Speakers Breakfast (Wed. speakers only) 
Technical Sessions (8:00 a.m.)
Awards Luncheon (11:30 a.m.)
Green Aviation Solutions Workshop (1:30 p.m.)
Exhibits Close (afternoon)

Thu Speakers Breakfast (Thur. speakers only)   
Technical Sessions (8:00 a.m.)
Green Aviation and Ham Panel Lunch (11:30 a.m.)
(No pork will be served and not all food will be green)
Special Event – Hill Aerospace Museum

p.m. and check-out is 12:00 p.m. Self Parking is $13/day and valet park-
ing is $16.00/day with in/out privileges.  For more information on the 
hotel, visit: http://www1.hilton.com/en_US/hi/hotel/SLCCCHH-Hilton-
Salt-Lake-City-Center-Utah/index.do.

Guest Program
Spouses, families, and guests are encouraged and invited to accompany 
attendees to the 29th DASC. 

Schedule of Events
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Registration Rates
                    Prior to July 31 Prior to Aug. 31 After Aug. 31

Session/Track Chair $520 $560 $600

Author/Member $520 $560 $600

Non-Member $650 $700 $750

StudentMember $100 $100 $100

Student Non-Member $125 $125 $125

Tutorial Fees

Member
Prior to 

   July 31	

Member
   Prior to	

Aug. 31

Non-
Member

    Prior to	
Aug. 31

Member
After

Aug. 31

 
Non-

Member
After

Aug. 31

Students

1 Tutorial $225 $250 $275 $275 $300 $50

2 Tutorials $375 $400 $425 $425 $450 $100

3 Tutorials $500 $525 $550 $550 $575 $150

4 Tutorials $625 $650 $675 $675 $700 $200

5 Tutorials $750 $775 $800 $800 $825 $250

 

Other Charges
Additional CD-ROM Proceedings Members:  $40
Additional CD-ROM Proceedings Non-Members: $65
Tutorial Notes: $25
Spouse/Guest Program: $50
Special Event: $50

Refund Policy
A $50 fee will be charged for cancellations after September 15, 2010. 
No refunds will be provided after October 3, 2010. Substitutions are 
allowed.

Register online today at: www.dasconline.org

General Conference Chair: 
Bob Lyons, Jr., Xcelsi Group, LLC
conference.chair@dasconline.org 

Technical Program Co-Chair: 
Chris Watkins, GE Aviation
technical.chair@dasconline.org 

Technical Program Co-Chair: 
Thomas Redling, L-3 Communications 
ComCept Division
deputy.technical.chair@dasconline.org 

Professional Education Chair: 
Maarten Uijt de Haag, Ohio University 
professional.ed.chair@dasconline.org 

Exhibits Chair: 
Glen Logan, The Research Associates 
exhibits.chair@dasconline 

Registration Chair: 
Gerard Drewek, General Dynamics 
registration.chair@dasconline.org 

Special Event: Hill Aerospace Museum

Please join us Thursday evening at Hill 
Aerospace Museum for the 29th DASC 
Special Event. The Museum exhibits more 
than 90 military aircraft, missiles, and aero-
space vehicles on the grounds and inside 
the Major General Rex A. Hadley Gallery 

and the Lindquist Stewart Fighter Gallery. The collection also includes 
a wide variety of ordnance and munitions, an assortment of aerospace 
ground equipment, military vehicles, uniforms, and thousands of other 
historical artifacts.  DASC guests will dine among the exhibits and will 
also have access to the Flight Line Museum Store that evening.  

Conference Committee
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Technical Program
The technical program for the 29th DASC contains a dual focus on Green Aerospace Solutions 
for both Avionics and Air Traffic Management (ATM). There are over 150 papers scheduled in 6 
parallel tracks. These tracks include Green Aerospace Solutions, Air Traffic Management  (ATM), 
Communications, Navigation and Surveillance (CNS), Human Factors + Special Topics, Avionics 
Design & Applications + Uninhabited Aerial Systems (UAS).  The sixth track is a poster track which 
allows one-on-one interaction with authors and addresses all of the subject areas of the first five 
tracks.  As usual, we will host an expert lunch panel focused on the conference theme that pro-
vides an opportunity to ask questions of technical experts in industry.  Additionally, we will host an 
interactive workshop that provides an open forum for conference attendees to discuss what drives 
green aviation solutions.  The workshop was a successful new addition to the DASC last year, and 
we look forward to making this a standard element of the conference.

Chris Watkins
GE Aviation Systems

Tom Redling
L-3 Communications 

ComCept Division

Tuesday, October 5 Wednesday, October 6 Thursday, October 7

Technical Session A
1:30 pm - 5:00 pm

Technical Session B
8:00 am - 11:30 am

Technical Session C
1:30 pm - 5:00 pm

Technical Session D
8:00 am - 11:30 am

Technical Session E
1:30 pm - 4:30 pm

Track 1
Green Aerospace Solutions
Co-Chairs: Jay Pruiett,  
GE Aviation and Jim 
Dieudonne MITRE/CAASD

Optimizing Overall Operations
Co-Chairs: Mauricio 
Castillo-Effen Ph.D., GE 
Global Research Center and 
Thomas Feuerle,  Technische 
Universitaet Braunschweig

Optimizing Surface and Depar-
ture Operations
Chair: Mike Castle, Aurora Sci-
ences, LLC

Modeling, Simulation, and 
Analysis Techniques for Optimiz-
ing Operations
Chair: Sean McCourt, MITRE/
CAASD

Optimization via New Control 
Algorithms and Equipment
Co-Chairs: Thomas A Becher, 
MITRE/CAASD and Seamus 
McGovern, U.S. Dept of 
Transportation

Optimizing Approach and 
Arrival Operations
Co-Chairs: Cary Feldstein, 
MDA Corporation and 
Frederick Wieland,  Intelligent 
Automation, Inc.

Track 2
Evolving to the NextGen ATM 
System
Co-Chairs: Suzanne Porter, 
MITRE/CAASD and Michael 
Burkle, Lockheed Martin

Improving Terminal and 
Airport Operations
Co-Chairs: Chris Brinton, 
Mosaic ATM and Katie Klein, 
MITRE/CAASD

Reducing Convective Weather 
Impact
Co-Chairs: Dr. Yosef Gavriel Tirat-
Gefen and Liling Ren, Georgia 
Institute of Technology

Aircraft Spacing and Sequencing
Co-Chairs: John McCarron, FAA 
and Jonathon Lee, Volpe Center

Traffic Conflict Management 
and Flow Management
Co-Chairs: Brian Holguin, 
FAA and Adan Vela,  Georgia 
Institute of Technology

Aircraft Equipage and Behav-
ior for NextGen ATM
Co-Chairs: Dieter Eier, 
Frequentis USA and Seamus 
McGovern, U.S. Dept. of 
Transportation

Track 3
Communications, Navigation, 
Surveillance (CNS)
Chair: Leihong Li, Georgia 
Institute of Technology

NextGen Surveillence
Co-Chairs: Anup Katake, 
StarVision Technologies Inc. 
and Chris Daskalakis,  Volpe 
Center

Collision Avoidance
Chair: Dr. Wolfgang Schuster, 
Imperial College London 

Datalink for Air Traffic Manage-
ment
Co-Chairs: Brian Butka, Embry 
Riddle Aeronautical University
& Chris Wargo, Mosaic ATM

Communications
Co-Chairs: Michael Schnell, 
German Aerospace Center 
(DLR) and Brent Phillips, FAA

Datalink Infrastructure + Nav
Chair: Susan Cheng, Boeing 
Avionics

Track 4
Human Factors + Special 
Topics
Co-Chairs: Elly Smith, MITRE/
CAASD and  
Kenneth Allendoerfer, FAA

Safety, Security and 
 Situation Awareness
Chair: Paul Krois, FAA

Human Factors Methods, Models, 
and Perspectives
Chair: Jeff Guell, Boeing

Controller Human Factors
Chair: Christian Pschierer, 
Jeppesen

Pilot Human Factors
Chair: Al Herndon, MITRE/
CAASD

Special Topics
Chair: Mike Brychcy, Boeing

Track 5
Avionics Design and Applica-
tions + Uninhabited Aircraft 
Systems (UAS)
Chair: Justin Littlefield, GE 
Aviation

Avionics Systems
Chair: Al Helfrick, Embry-
Riddle University

Avionics Networks
Co-Chairs: Chunpeng Xiao, Intec 
Telecommunication Systems, Inc. 
and Mirko Jakovlyevic, TTTech

Uninhabited Aircraft Systems 
(UAS)
Chair: Terry Schmidt, Boeing

Uninhabited Aircraft Systems 
(UAS) - Airspace, Navigation, 
and Performance
Co-Chairs: Bernd Korn, Ger-
man Aerospace Center and 
Doug Abernathy, Lockheed 
Martin

Integrated Modular Avionics
Co-Chairs: Steven H. Vander-
Leest, Ph.D., DornerWorks, 
Ltd. and Larry Kinnan,  Wind 
River

Track 6
Poster Papers
Co-Chairs: Rafael DeLeon, 
Parker and Sameer Alam,  
Australian Defence Force 
Academy

Green Aerospace Solutions + 
Uninhabited Aircraft Systems 
(UAS)
Co-Chairs: Rafael DeLeon, 
Parker and Sameer Alam, 
Australian Defence Force 
Academy

Air Traffic Management (ATM)
Co-Chairs: Rafael DeLeon, Parker 
and Sameer Alam, Australian 
Defence Force Academy

Communications, Navigation, 
Surveillance (CNS)
Co-Chairs: Rafael DeLeon, Parker 
and Sameer Alam, Australian 
Defence Force Academy

Human Factors + Special 
Topics
Co-Chairs: Rafael DeLeon , 
Parker and Sameer Alam, 
Australian Defence Force 
Academy

Avionics Design and  
Applications
Co-Chairs: Rafael DeLeon, 
Parker and Sameer Alam, 
Australian Defence Force 
Academy
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Track 1 
Green Aerospace Solutions
Co-Chairs: Jay Pruiett, GE Aviation and Jim Dieudonne, MITRE/CAASD

The Green Aerospace Solutions 
track focuses on the processes, tech-
nologies, and products that have the 
potential of reducing impact to the 
environment by optimizing many 

aspects of Air Traffic Management and Aircraft Operations. The ses-
sions in the Green Aerospace Solutions track will feature a wide variety 
of topics focused on optimization of fuel consumption, time of arrival 
and noise abatement including: the optimization of surface, departure, 
approach and arrival operations; modeling, simulation and analysis tech-
niques to study and optimize operations; and new control algorithms 
and equipment that help optimize operations. The ideas presented in 
the Green Aerospace Solutions sessions will demonstrate how the avia-
tion community is responding to the current and future environmental 
challenges that we are facing. 

Track 2 
Evolving to the NextGen ATM System
Co-Chairs: Suzanne Porter, MITRE/CAASD and Michael Burkle, 
Lockheed Martin

This track focuses on the evolu-
tion of five key aspects of Air Traffic 
Management (ATM). These aspects 
are covered in five technical sessions 
that will provide research and techni-

cal viewpoints. The five key aspects included in the track this year are: 
management of operations on the airport surface and surrounding 
airspace; reducing the impact of weather; managing safe yet efficient 
aircraft spacing as well as how aircraft are sequenced for the opera-
tions; predicting and mitigating aircraft traffic conflicts, and maintaining 
strategically-planned flows to minimize conflicts; and finally, how the 
fleet of aircraft operating in the National Airspace System are equipped 
to support evolution to NextGen.

Track 3 
Communications, Navigation and Surveillance (CNS)
Chair: Leihong Li, Georgia Institute of Technology

The United States and European countries are tak-
ing initiatives to modernize Next Generation Air 
Transportation System. The projects in U.S. and Europe 
are NextGen and SESAR, respectively. The new satellite-
based CNS systems are designed to enhance the 

safety, capacity, and security of the aviation system as well as to reduce 
environmental impacts. The CNS track focuses on new infrastructure 
development, innovative system concepts, and novel methodology for 
different levels of CNS systems. The CNS sessions address topics of next 
generation surveillance technology (ADS-B), conflict resolution systems 
(TCAS), data-link communication concepts for air traffic management, 
and other relevant onboard and airport surface technologies that will 
improve safety and efficiency. 

Track 4 
Human Factors + Special Topics
Co-Chairs: Elly Smith, MITRE/CAASD and Kenneth Allendoerfer, FAA

The Human Factors and Special 
Topics track explores how new tech-
nology, procedures, and operational 
concepts affect pilots’ and controllers’ 
perception, attention, decision mak-

ing, workload, and performance.  The track also explores how to design 
and evaluate avionics systems that are highly usable, easy to train, 
maintainable, and secure.  The papers will present research on topics 
such as how pilots and controllers maintain awareness when automa-
tion changes their roles and responsibilities, and how system developers 
can incorporate human factors best practices into their analysis, design, 
and evaluation processes.  The track will contain five sessions: Safety, 
Security, and Situation Awareness; Human Factors Methods, Models, and 
Perspectives; Air Traffic Controller Human Factors; Pilot Human Factors; 
and Special Topics.

Track 5 
 Avionics Design & Applications + UAS
Chair: Justin Littlefield, GE Aviation

The Avionics Design and Applications, and 
Uninhabited Aircraft System track features a dual 
focus.  The first focus of the track is on the processes, 
technologies, and applications used in the design 
of avionics systems as applied to inhabited aircraft.  

Sessions related to the first focus of the track will feature topics such as 
Integrated Modular Avionics, Avionics Systems, and Avionics Networks.  
The second focus of the track is on Uninhabited Aircraft Systems (UAS).  
Sessions related to the second focus will feature topics related to UAS-
specific technologies and applications, as well as UAS airspace, naviga-
tion, and performance considerations.  Join us as we explore many 
ideas, concepts, and analyses potentially impacting both the inhabited 
and uninhabited air systems of the future and today.

Technical Program
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What drives green aviation  
solutions?
Wednesday, 1:30 – 5:00 p.m.

What drives companies to provide 
green aviation solutions? Social 
responsibility? Customer demand? 
Lower cost, efficient operations? 
Government mandates? Green 
taxes? The workshop is an open 

forum – all you need to do is attend.  At the workshop, we will discuss 
this topic in detail and document the opinions of the attendees.   The 
product of the workshop will be a white paper that contains the 
notes from the meeting and will be distributed along with the post-
conference proceedings.  The workshop is an open forum discussion, 
as opposed to a presentation or a panel discussion. 

We will arrange the workshop so that we hear from diverse 
viewpoints; think about this and bring your opinions! The workshop 
will be held 1:30 - 5:00 on Wednesday.

Some items to think about and discuss:

•	 Views from business and technical personnel –There are dramatic 
differences between the ways these two groups think about issues. 
What business and technical traits stimulate action in this area?

•	 Life-cycle cost management – Is there a correlation to action?
•	 Social responsibility – Can the cost versus benefit be measured?
•	 Disposal costs – Who is the customer and who pays?
•	 Exposure to hazardous substances – How do we measure risk?
•	 How does the military’s approach to green solutions differ from the 

commercial industry?

Track 6 
Poster Papers
Co-Chairs: Rafael DeLeon, Parker and Sameer Alam, Australian Defence  
Force Academy

The poster session provides an 
opportunity for presenters to 
engage in visual and interac-
tive discussions with conference 
attendees.  The papers in the poster 

track are grouped into five sessions: Avionics Design and Applications, 
Human Factors & Situational Awareness, Communications, Navigation, 
Surveillance (CNS), ATM, Green Aerospace Solutions & Uninhabited 
Aircraft Systems (UAS).

Six poster presentations are scheduled for each session. The topics 
of the papers cover novel approaches and implementation results, 
aviation demonstrations of new applications and techniques, upcoming 
research directions, and challenges in the fields of environment friendly 
aviation/ATM solutions, next generation avionic system, and advanced 
air traffic management solutions.  The main objective of the poster 
session is to stimulate interesting discussions, exchange ideas, and 
promote collaboration.

WorkshopTechnical Program

Conference Proceedings to be 
delivered by November 12, 2010

The conference proceedings will be 
delivered to all conference registrants 
after the conference.  This allows us 
to include content generated  
at the conference.

Art Tank John Mazurowski
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Professional Education Chair
Maarten Uijt de Haag
Ohio University

It is my pleasure to welcome you to the Professional Educational 
Program for the 29th DASC.  We are pleased to offer educational oppor-
tunities that are tailored to support this year’s theme: Improving Our 
Environment through Green Avionics and ATM Solutions.

This year we are offering 23 separate tutorials, including 4 new ones.  All 
tutorials are organized into tracks to allow attendees to easily identify 
those educational opportunities that align most closely with their areas 
of interest.  Most courses have been selected to directly complement 
the topics that will be presented in the technical program, from Avionics 
Design, Software Safety, and Systems Engineering to Communication 

systems and NextGen concepts. Some of these short courses address 
the application of Green Avionics and ATM Solutions in the various digi-
tal avionics system disciplines.

All DASC tutorials will provide a real-time interactive discussion with the 
presenters, and have well-defined learning objectives and learning out-
comes to help focus the course on the needs of attendee’s.  DASC tuto-
rials are affordable and offer an excellent opportunity to learn directly 
from experts in the field.  Again this year, we are offering Continuing 
Education Units (CEU) for all courses.  In short, no matter what your edu-
cational goals are, the professional development program of the 29th 
DASC is sure to provide a valuable learning experience.  

We hope you will take full advantage of the educational program and 
will benefit both technically and professionally from your participation 
in the 29th DASC.

Tutorials

Sunday, October 3 Monday, October 4

Sunday’s Session 11:30 - 2:30 3:00 - 6:00 8:00 - 11:00 11:30 - 2:30 3:00 - 6:00 Monday’s Session

Systems Engineering
Life Cycle Systems 

Engineering
Part I

Systems Engineering for 
Fault Tolerant  

Net Centric Avionics
Part II

Introduction to Security 
for Integrated Modular 

Avionics

Multiple Independent 
Levels of Safety and 

Security: High Assurance 
Architecture for Integrated 

Modular Systems

Systems Engineering 
and Integrated Modular 

Avionics

Instructor SA1: Hitt MM1: Hitt ML1: Uchenick MA1: Uchenick Instructor

Avionics ARINC 653 - A Detailed 
Exploration

Advanced System 
Integration: Ethernet 

Networking for Critical 
Embedded Systems

Principles of Avionics 
Part I

Principles of Avionics  
Part II Avionics and Networking

Instructor SA2: Kinnan MM2:  Steiner/Jakovljevic ML2: Helfrick MA2: Helfrick Instructor

NextGen GPS-based Applications for 
NextGen Operations

NowGenNext: Industry 
Consensus on ATM 

Operational Capabilities 
through 2018

Digital Avionics Systems

UML2.0/SysML Based 
Systems Engineering 
Using A Model Driven 

Development Approach

Modern Avionics 
Architectures

Avionics Design and 
Systems Engineering

Instructor SL3: Uijt de Haag SA3: Fearnsides MM3: Spitzer ML3:  Hoffman MA3: Spitzer Instructor

Spacecraft Avionics

Spacecraft Avionics 
Systems Engineering 

Fundamentals
Part I

Spacecraft Avionics 
Subsystem Systems 

Engineering
Part II

Software Design Assurance: 
DO-178B & DO-278

Advanced Topics in 
Software Design Assurance: 

DO-178B & DO-278

Complex Electronics 
Hardware Design 

Assurance:  DO-254
Design Assurance

Instructor SL4: Andrew SA4: Andrew MM4: Ferrell ML4: Ferrell MA4: Ferrell Instructor

Open Systems and 
Communications FANS Basics

The Modular Open Systems 
Approach in Defense 

Acquisition

Introduction to Digital 
Avionics Fiber Optics 

Technology

Applying Formal Methods 
to Airborne Software

Formal Methods in RTCA 
DO-178C

Avionics Design and Formal 
Methods

Instructor SL5: Heinke SA5: Logan MM5: Beranek ML5: Ghafari MA5:Joyce Instructor
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Tutorial Descriptions

Sunday, October 3 
Session 1 – Systems Engineering

SA1: Life-Cycle Systems Engineering - Part I
Ellis Hitt, StratSystems Solutions, Inc.	
This first of two tutorials focuses on the sys-
tems engineering tasks, processes, and tools 
used in the life cycle of a system that controls 
critical functions whose failure could impact 
the safety of people depending on the cor-
rect operation of that system.  Each of the 
phases of a system’s life cycle will be described 
starting with pre-concept definition and 
ending with system disposal.  The DoD 5000 
Acquisition/Life Cycle Model, phases, and 
processes for each phase will be discussed.  
Evolutionary acquisition using incremental 
development is increasing with multiple 
design/test/modify phases.  The development 
of acquisition documents and data packages 
will be presented.  Preparation of the Systems 
Engineering Plan will be discussed.  The analy-
sis and mapping of a statement of work to 
investment costs and life cycle costs estimates 
will be demonstrated

Sunday, October 3
Session 2 – Avionics

SA2: ARINC 653 - A Detailed Exploration
Larry Kinnan, Wind River
This tutorial provides an in-depth look at the 
history behind ARINC 653 and Integrated 
Modular Avionics (IMA). The session will 
provide a detailed explanation of the ARINC 
653, Part 1 API set and usage as well as the 
optional Part 2 API set and an overview of the 
current proposal before the ARINC commit-
tee for the Part 4 Minimal Profile and how it 
fits into the mix of IMA and federated avionics 
systems. An overview of the Part 3 Conformity 
Test Specification will also be provided.

Sunday, October 3
Session 3 – NextGen 

SL3: GPS-based Applications for NextGen 
Operations
Maarten Uijt de Haag, Ohio University	
The Global Positioning System (GPS) has 
evolved from its military roots to a system that 
is being used in a wide variety of applications 
in today’s society. GPS will form an important 
part of the NextGen navigation aid infrastruc-
ture. This course briefly describes the basic 
operation of GPS, its error sources and modes 
of operation, and the state of art in GPS tech-
nology. Next, we will discuss the aviation spe-
cific applications of GPS including stand-alone 
GPS, the Wide Area Augmentation System 
(WAAS), the Local Area Augmentation System 
(LAAS), Automatic Dependent Surveillance – 
Broadcast (ADS-B), and the integration of GPS 
with inertial navigation systems. Finally, we will 
address the role of GPS-based applications in 
NextGen operations. 

SA3: NowGenNext: Industry Consensus 
on ATM Operational Capabilities Through 
2018
Jack Fearnsides, MJF Strategies, LLC 
This tutorial will provide an in-depth analy-
sis of the initiatives now underway in the 
U.S. and Europe to transform the Air Traffic 
Management (ATM) systems to accommodate 
predicted demand. We will begin by detail-
ing the goals of the U.S. Next Generation ATM 
(NextGen) and the Single European Sky ATM 
Research (SESAR) initiatives, proceeding to 
a description of the roadmap of operational 
improvements planned in each program, and 
analyzing the risks and benefits associated 
with these improvements.  Finally, we will 
focus on the concept of trajectory-based oper-
ations and examine its implications both for 
the ground-based ATM infrastructure and for 
new avionics technologies as well as dramatic 
changes in the roles of pilots and controllers. 

Sunday, October 3
Session 4 – Spacecraft Avionics

SL4: Spacecraft Avionics Systems 
Engineering Fundamentals – Part I
George Andrew, GNA Aerospace Consulting  
Group, Inc.
This session pertains to the full life cycle of 
the Systems Engineering of the Avionics 
system.  Covered will be: the requirements 
at the mission level and derived require-
ments at the subsystem level; trade studies; 
configuration management; documenta-
tion; risk management; safety; schedule; and 
cost.  Managers, systems engineers, or details 
designers interested in learning more about 
the Avionics Systems Engineering process 
should register for this tutorial.  Combined 
with Part II – Spacecraft Avionics Subsystem 
System Engineering, the participant will attain 
a greater level of depth and understanding 
of how the Systems Engineering process is 
so vital and important to the success of any 
Spacecraft Avionics Program or Project.

SA4:  Spacecraft Avionics Subsystem 
Systems Engineering – Part II
George Andrew, GNA Aerospace Consulting  
Group, Inc.
This session provides a detailed look at 
basic spacecraft subsystem avionics systems 
level design and engineering requirements 
required to develop the Avionics System and 
Subsystem Level Architecture.  The session 
will detail how to derive Avionics System 
Level requirements from higher Mission Level 
Requirements and documentation required 
to conceptualize and develop Avionics 
Subsystem Architectures.  Combined with Part 
I – Spacecraft Avionics Systems Engineering 
Fundamentals, the participant will attain a 
greater level of depth and understanding 
of how the Avionics Subsystem Systems 
Engineering process is so vital and important 
to the success of any Spacecraft Avionics 
program or project.
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Tutorial Descriptions

Sunday, October 3
Session 5 – Open Systems and 
Communications

SL5: FANS Basics
Ann Heinke, Overlook Consulting, Inc.
This tutorial introduces communications 
concepts and vocabulary for Air Traffic 
Services communications. It describes the 
OSI model (upon which ATN and FANS were 
based). It describes the Aeronautical Data 
Communications applications (CPDLC, ADS-C 
and AFN) as well as the protocol stacks (ACARS 
and ATN). It also includes a brief description of 
the various data links being used by the FANS 
applications.

SA5: The Modular Open Systems Approach 
(MOSA) in Defense Acquisition
Glen Logan, The Research Associates

This tutorial covers the motivation, policies, 
and concepts behind the Department of 
Defense’s intent to leverage commercial tech-
nology and developments to effect the transi-
tion to a modular open systems approach for 
weapons system acquisition.   

The tutorial provides detailed examples of the 
many life-cycle cost savings, cycle time reduc-
tions and enhanced interoperability benefits 
of open systems through several practical 
applications—from avionics technology and 
risk reduction demonstrations, pilot programs 
and consensus-based standards development, 
and system-of-systems architecture principles. 

The tutorial includes summaries of current 
Joint Service and individual Service initiatives 
(e.g., Navy Open Architecture), an overview of 
the MOSA Program Assessment and Review 
Tool (PART), the Naval Air Systems Command 
(NAVAIR) Key Open Subsystems (KOSS) meth-
odology, and concludes with a discussion of 
the impacts of the 2009 Weapons Systems 
Acquisition Reform Act (WSARA) on applica-
tion of open architecture.

Monday, October 4 
Session 1 – Systems Engineering and 
Integrated Modular Avionics

MM1: Systems Engineering for Fault 
Tolerant Net-Centric Avionics - Part II
Ellis Hitt, StratSystems, Inc.
This second tutorial focuses on applying 
systems engineering to systems such as net-
centric avionics that control critical functions 
whose failure due to faults in the design, man-
ufacturing, and operation phases could result 
in loss of those functions.  Industry and gov-
ernment must determine the most affordable 
method of migrating from current systems to 
a system of systems architecture that enables 
the net-centric data/information flow needed 
to achieve the required capabilities while 
ensuring that the safe operation of these sys-
tems is not compromised.  Systems engineer-
ing processes are essential to cost effectively 
select an avionics architecture (hardware and 
software) that minimizes the need for com-
plete rewiring of an existing aircraft to com-
plete rewrite of the various operational flight 
programs and systems management software.  
This tutorial teaches the attendees how to 
determine the required net-centric capabilities 
for avionics, assess the capabilities and deter-
mine the total ownership cost of the currently 
installed avionics, identify the capability defi-
ciencies, define alternatives for achieving the 
required capabilities, the process of analysis 
of these alternatives to ascertain whether an 
alternative satisfies the required capability, and 
the process of determining the total life-cycle 
system cost of each alternative, and yearly 
funding required to develop, acquire, install, 
operate, and maintain the alternative.

ML1: Introduction to Security for 
Integrated Modular Avionics
Gordon Uchenick, Objective Interface Systems
Our everyday experiences on the Internet 
teach us that information security is a serious 
concern for all of the data that we constantly 
use in our personal lives. Moreover, the avion-
ics system designer is required by regulations 
to address security requirements when the 
information processed by an IMA component 

is sensitive or classified.  Unfortunately, secu-
rity is defined by the Information Assurance 
community in complex and obscure language. 
This tutorial is an introduction to security that 
starts with a simple foundation: “Why do we 
need security?” From that point, knowledge is 
built in clear and understandable terms that 
will familiarize the attendee with the basic 
concepts of security, evaluations, certifications, 
accreditations, and international recognition. 

MA1: Multiple Independent Levels of 
Safety and Security: High Assurance 
Architecture for Integrated Modular 
Systems
Gordon Uchenick, Objective Interface Systems
The Multiple Independent Levels of Security/
Safety (MILS) architecture greatly reduces the 
amount of privileged separation enforcement 
code while simultaneously making that code 
more effective. By providing extremely robust 
Data Isolation and Control of Information Flow, 
MILS enables system protection to be layered 
among a kernel, middleware, and applications. 
Robust protection of the low-level kernel and 
strong separation among partitions facilitate 
verification that multiple applications do not 
interfere with each other. The greatly reduced 
amount of critical code makes it more practi-
cal to mathematically prove that all separation 
enforcement is Non-bypassable, Evaluatable, 
Always Invoked, and Tamperproof (NEAT). 

Monday, October 4
Session 2 – Avionics and Networking 

MM2: Advanced System Integration: 
Ethernet Networking for Critical  
Embedded Systems
Wilfried Steiner and Mirko Jakovljevic, TTTech
Ethernet is a mature technology developed 
for best-effort communication in high-
volume and consumer applications, but its 
capabilities are considered to impose limita-
tions on design of fault-tolerant, time-critical, 
safety-critical, and mission-critical systems. 
This tutorial will provide participants with an 
understanding of Ethernet operation in criti-



12      29th Digital Avionics Systems Conference

cal embedded systems, and a comparison 
of novel Ethernet-based standards such as 
ARINC664, TTEthernet (SAE AS6802), IEEE AVB 
and IEEE DCB and various Real-Time Ethernet 
modifications. We will address key Ethernet 
mechanisms and challenges for design of 
critical embedded networks, and discuss 
approaches to resolving those challenges. 
Finally, we will relate this discussion to system 
architecture design and advanced system inte-
gration using Ethernet in avionics, vetronics 
and unmanned systems.

ML2: Principles of Avionics – Part I
Albert B. Helfrick, Embry-Riddle
This tutorial covers the early need for and 
design of electronic-based navigation and 
communications systems for aircraft. Through 
the evolution of electronic navigation, various 
navigation principles and terms will be intro-
duced. The development of airways, naviga-
tion error terms, landing procedures and the 
electronic systems that supported those pro-
cedures will be discussed. Surveillance systems 
will be discussed through the development 
of collision avoidance. The course is about the 
signals, physics and science of these systems 
with an understanding of the applications.

MA2: Principles of Avionics – Part II
Albert B. Helfrick, Embry-Riddle
This tutorial is a continuation of Part I and 
begins with fundamentals of the Global 
Positioning System, which will be covered 
in detail. The basic operation of GPS will be 
discussed as well as augmentation systems 
including wide area and local area augmenta-
tion. Blended navigation solutions using GPS 
and inertial navigation will also be discussed. 
As in Part I, the tutorial is about the science 
and physics of the GPS-based  systems.

Monday, October 4
Session 3 – Avionics Design and
Systems Engineering

MM3: Digital Avionics Systems
Cary Spitzer, AvioniCon
This tutorial presents a systems level overview 

of the fundamentals of design, construction, 
assessment, and validation of digital avionics 
systems.  Topics include: 
•	 Avionics organizations
•	 Defining the avionics requirements 
•	 Data buses
•	 Displays 
•	 Hardware and software assessment and 

validation 
•	 Electromagnetic interference.

Emphasis will be given to selected topics that 
are frequently misunderstood or not fully 
appreciated, such as data buses, and the pre-
cise meaning of commonly misused terms. 

ML3: UML 2.0 / SysML Based Systems 
Engineering Using a Model Driven 
Approach 
Hans-Peter Hoffmann, Ph.D., Telelogic
Increasingly, systems engineers are turning 
to the System Modeling Language (SysML) 
to specify and structure their systems. SysML’s 
advantages include providing verifiability and 
easily sharing information with other engi-
neering disciplines, particularly software. This 
tutorial teaches a SysML-based process that 
systems engineers can use to capture require-
ments and specify architecture.  The process 
uses SysML exclusively for the representation 
and specification of system characteristics.  
Essential SysML artifacts include require-
ments diagrams, use case diagrams, sequence 
diagrams, activity diagrams, statechart dia-
grams, and structure diagrams.  The process 
is function-driven and is based heavily on the 
identification and elaboration of operational 
contracts: a message-based interface com-
munication concept. The process has been 
applied successfully at various customer sites.

MA3: Modern Avionics Architectures
Cary Spitzer, AvioniCon
Architectures from seven civil and military 
aircraft including the B-757/767, A330/340, 
MD-11, B-777, F 16 C/D, C-17, and the F-22 
are examined.  These architectures have been 
carefully chosen to cover a spectrum of  1) 
aircraft types, 2) federated and integrated 
designs, 3) line replaceable unit vis-à-vis 
modular packaging, and 4) non-essential to 

flight critical applications.  The hardware and 
functions of each architecture are discussed as 
well as the architectures of the A-380 and the 
B-787 are briefly discussed.

Monday, October 4 
Session 4 – Design Assurance

MM4: Software Design Assurance: 
DO-178B & DO-278
Uma Ferrell, Ferrell & Associates Consulting
RTCA DO-178B (Software Considerations 
in Airborne Systems and Equipment 
Certification) is the industry standard for 
governing the development, verification, and 
the certification aspects related to software 
for civil avionics. Two additional RTCA docu-
ments,  DO-248B and DO-278, have both 
clarified and extended DO-178B’s reach to 
ground and space-based systems.  In addition, 
DO-178B has been applied in the automo-
tive industry for safety-critical development 
and is one of the standards recognized by 
the Food and Drug Administration for use 
in life-critical medical devices.  This tutorial 
is intended to provide a detailed overview 
of DO-178B, what it is, what it is not, how to 
apply it, and pitfalls to avoid in its application.  
In addition to explaining the guidelines, the 
tutorial will discuss the practical application 
of RTCA DO-178B. The tutorial will conclude 
with a summary of relevant Federal Aviation 
Administration guidance associated with the 
application of software design assurance and 
current research activities on related top-
ics.  Even if you have some familiarity with 
DO-178B, this session will help reinforce and 
deepen your understanding of its content and 
intent.
Note:  RTCA SC-205/EUROCAE WG-71 is working 
on updates to DO-178B, DO-248B, and DO-278.  
We will be providing current status of this effort in 
this tutorial.

ML4: Advanced Topics in Software Design 
Assurance: DO-178B & DO-278
Tom and Uma Ferrell, Ferrell & Associates 
Consulting
RTCA DO-178B is often regarded as an overly 
rigid standard, best suited for large programs 

Tutorial Descriptions
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using a strict waterfall methodology and out-
dated programming languages.  This tutorial 
is intended to show both practitioners and 
managers how DO-178B can be used with 
even the most modern software engineering 
practices, languages, and tools.  Different life 
cycles, and distributed and subcontracted 
software development will be discussed as 
will the application of DO-178B on software 
maintenance projects.  Other topics include 
handling independence in small teams, mak-
ing SQA a value-added function, and creating/
using traceability effectively.  Finally, key topics 
that often cause confusion or lead to excessive 
cost will be addressed, including robustness 
testing, tool qualification, control categories, 
and designing for verification.  This tutorial 
has been designed for those who want to 
make DO-178B work for your organization to 
efficiently develop better, safer software, rather 
than it being just another compliance docu-
ment that adds cost.

Note: RTCA SC-205/EUROCAE WG-71 is working 
on updates to DO-178B, DO-248B, and DO-278.  
There will be a discussion of changes that are 
being proposed.

MA4: Complex Electronics Hardware 
Design Assurance: DO-254
Tom Ferrell, Ferrell & Associates Consulting 
RTCA DO-254/ED-80 (Design Assurance 
Guidance for Airborne Electronic Hardware) 
was released in April 2000 and is designed 
to fill the gap for developmental assurance 
for complex electronic hardware includ-
ing programmable logic devices (PLDs) and 
application specific integrated circuits (ASICs). 
Since its release, the document has generated 
considerable interest in the topic of hardware 
design assurance and more than a little bit 
of controversy.  This tutorial is intended to 
provide a detailed overview of DO-254, what 
it is, what it is not, and how to apply it.  In 
addition to explaining the guidelines, the tuto-
rial illustrates the parallels between DO-254 
and DO-178B, the predominant standard for 
design assurance of software, and includes a 
discussion of the tradeoffs between imple-
menting in hardware versus software.  The 

tutorial will conclude with a summary of cur-
rent activities in industry shaping the evolu-
tion of developmental assurance for complex 
hardware including an overview of related 
regulatory efforts. 

Note:  DO-254 has been controversial since the 
document’s publication.  The FAA has published 
an advisory circular AC 20-152 on the use of 
DO-254.  This AC limits the use of DO-254, which 
is not well understood especially by the defense 
community when an equivalent level of safety is 
imposed on complex electronic hardware devel-
opment.

Monday, October 4 
Session 5 – Avionics Design and Formal 
Methods

MM5:  Introduction to Digital Avionics 
Fiber Optics Technology
Mark Beranek, Naval Air Systems Command
The aerospace industry has made great strides 
in recent years deploying fiber optics and 
photonics technology on commercial and 
military platforms. This trend will continue to 
grow as avionics fiber optic system architec-
tures, networking schemes, and components 
evolve and mature. Digital avionics fiber 
optics technology enables high-speed data 
and video communication onboard military 
and commercial aircraft.  If used smartly, fiber 
optics technology can effectively future-proof 
avionics architectures. This tutorial will provide 
an introduction to fiber optics technology 
with emphasis on military/aerospace fiber 
optic and photonic components and systems.  
In particular, the tutorial will teach the basics 
physics of light and the application of fiber 
optics in avionics networks. Technical char-
acteristics of fiber optic cables, connectors, 
transmitters and receivers will be described.  
Life-cycle cost elements that drive system 
requirements and qualification testing will also 
be taught.  A bibliographic listing of relevant 
references and standards organizations will be 
given.  The course concludes with a briefing 
on future research and development direc-
tions for avionics.

ML5:  Applying Formal Methods to 
Airborne Software
Dr. Naghmeh Ghafari, Critical Systems Labs
This tutorial provides an introduction to formal 
methods in the context of developing and 
verifying airborne software.  The tutorial cov-
ers general approaches to formal methods, 
including theorem-proving and model-check-
ing.  Tutorial participants will gain a general 
understanding of how these approaches may 
be applied at different levels of development, 
including high-level software requirements, 
low-level software requirement, and source 
code.   Various tools and techniques will be 
demonstrated during the tutorial.  This tutorial 
is oriented to a technical audience, but does 
not assume any prior knowledge of formal 
methods.   Participants in this tutorial may 
also wish to participate in the complementary 
tutorial “Formal Methods in RTCA DO 178C,” 
which considers how formal methods might 
be used towards certification of airborne soft-
ware.

MA5: Formal Methods in RTCA DO-178C
Dr. Jeff Joyce, Critical Systems Labs
This tutorial provides an overview of a docu-
ment approved by RTCA SC205 and EUROCAE 
WG71 on the use of formal methods to create 
certification data in compliance with RTCA 
DO-178C/ EUROCAE ED 12C.  As a member of 
the subgroup that developed this document, 
the tutorial presenter will share insights about 
this guidance and its use by the digital avion-
ics community.  Although the tutorial material 
include some illustrative examples of how 
formal methods may be used, the tutorial will 
focus on strategies for satisfying specific objec-
tives of RTCA DO-178C/ EUROCAE ED 12C 
especially objectives that arise from Section 6 
(Verification) of DO-178C.

Tutorial Descriptions


