Monday, 11 July

0700-0745
Speakers/Session Chairs’ Breakfast - Riverside Court

0700-0800
Continental Breakfast - Galleria

0700-1700
Symposium Registration - Galleria

0700-1800
Speaker Ready Room - Aqueduct AB

0700-1900
Cyber Café sponsored by Boeing - Empire Lounge

0800-0945
Opening Plenary - Lilac Ballroom

Systems Engineering Challenges at NASA's Jet Propulsion
Laboratory

Riley Duren, Jet Propulsion Laboratory
History of INCOSE: Jerry Lake

0800-1700
INCOSE Meetings - See INCOSE Business Meeting Sections

0945-1000
Coffee Break - Galleria

1000-1200

SESSION 1: Six Simultaneous Technical Paper and Panel Tracks
See page 24

1000-1700

Academic Forum - sponsored by NAVAIR - Hyatt Grand Ballroom BC

1000-1700

Full Day Optional Fee Tutorials (7icket Required)

Tutorial FO1 Advanced Requirement Engineering
Specification: For Control of Multiple Critical
Performance, Quality and Resource Attributes
Thomas Gilb, Result Planning Ltd
Location: Cascade DEF

Tutorial FO2 Dealing with Uncertainty in Systems
Engineering
Mark A. Powell, Attwater Consulting and
Stevens Institute of Technology
Location: Highland DG

1200-1330

Lunch - Galleria
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Mond(ly, 11 ]uly (continued)

1300-1700
Half-Day Optional Fee Tutorials (Ticket Required)

Tutorial HO1 Software as Integrating Technology in
Complex Systems
Gerritt Muller, Embedded Systems Institute
Location: Cascade ABC

Tutorial HO2 Architecting and Engineering Systems,
Processes and Organizations Using the
Design Structure Matrix (DSM)
Tyson R. Browning, M.J. Neeley School of
Business, Texas Christian University
Location: Highland EF

1330-1500

SESSION 2: Four Simultaneous Technical Paper Tracks
See page 25

1500-1530
Coffee Break - Galleria

1530-1700

SESSION 3: Four Simultaneous Technical Paper Tracks
See page 26

1800-2000
Exhibits Open / Ice Breaker Reception - Exhibit Hall
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Keynote Speaker

Monday, 11 July 2005, 0830

Systems Engineering Challenges at NASA’s Jet Propulsion
Laboratory

Riley Duren, Jet Propulsion Laboratory

Riley Duren is a Senior staff member at the Jet Propulsion Laboratory (JPL).
He is currently the Project System Engineer for the Keplerspace observatory,
scheduled for launch in 2008 and designed to determine the frequency of
extra-solarterrestrial planets. He has held systems engineering positions on
other projects associated with exo-planet detection, including the Starlight
mission (a formation-flying interferometer precursor to the Terrestrial Planet
Finder mission) and the Space Interferometry Mission. He was the Chief
Engineer for the Attitude and Orbit Determination Avionics and Mission
Operations Director for the Shuttle Radar Topography Mission, which in 2000
generated a near-global map of the earth’s surface to 10 meter vertical
accuracy. He has also served on the Mars Program Systems Engineering
Team and is a consultant on metrology systems for large aerospace structures.
Before joining JPL, he was a lead Test Engineer on five space shuttle science
payloads at NASA’s Kennedy Space Center (including tethered satellites,
condensed matter physics, astronomy, and remote sensing). His research
interests are currently centered on developing rigorous techniques for
Validation & Verification and End-to-End Performance Modeling of deep-
space systems. He a recipient of the NASA Exceptional Achievement Medal,
holds a BSEE from Auburn University, and studied physics and astronomy at
UCLA and the Florida Institute of Technology. He has lectured on Optical
Interferometry at USC and is active promoting the enhancement of space
systems engineering in various IEEE, SPIE, and AIAA forums.

Abstract:

Deep-space missions have always been challenging and nearly every new
mission poses fresh demands in terms of specific technologies. However,
the coming decade represents a fundamental leap forward in system
complexity on multiple fronts. The Mars Science Laboratory (MSL) will employ
new entry, descent, & landing techniques and enhanced mobility and
longevity to enable access to much of the Martian surface currently off-limits
to existing systems. The Mars Sample Return mission will robotically acquire
and return Martian rock, regolith, and atmosphere to Earth. These and other
planetary missions must employ many cross-cutting measures to satisfy
formidable Planetary Protection requirements. NASA is also aggressively
pursuing the detection of habitable planets around other stars - requiring a
variety of large interferometric and/or coronographic systems (e.g., SIM and
TPF). And the challenges extend beyond individual missions - large programs
require careful attention to overarching requirements and architectures,
particularly the infrastructure associated with telecommunications and
navigation.

These apparently disparate endeavors share a common theme - they're
driving systems engineering in general to rapidly evolve our methods, tools,
and modes of thinking to meet the new challenges. These systems are tightly
coupled, highly distributed, and/or operate in entirely new performance
regimes. Traditional black-box based methods of requirements synthesis and
functional decomposition must be augmented with sophisticated analytical
tools - and with that sophistication comes more complexity and risk. Verifi-
cation and Validation activities must be rigorously and comprehensively
executed to ensure requirements and models accurately reflect the ultimate
Need and that reliable “filters” exist for detecting and managing risks/
problems in the as-built system. In this talk we will explore these challenges
and highlight some efforts underway at JPL to respond to them.
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