Thursday, 14 July

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

0700-0800

Continental Breakfast - Galleria

0700-1500

Speaker Ready Room - Aqueduct AB
0700-1500

Cyber Café sponsored by Boeing - Empire Lounge
0700-1600

Symposium Registration - Galleria

0800-1300

Exhibits Open

0800-1200

Half-Day Optional Fee Tutorials (Ticket Required)
Tutorial HO7 Unified Life Cycle Modeling

Peter Hantos, The Aerospace Corporation
Location: Cascade DEF

Tutorial HO8 How to Establish and Maintain Integrated
Teams - CMMI Level 3.5
Tim Kasse, Kasse Initiatives LLC
Location: Highland DG

0800-1700
INCOSE Meetings - See INCOSE Business Meeting Sections

0830-1000

SESSION 10: Six Simultaneous Technical Paper & Panel Tracks -
See page 67

1000-1030
Coffee Break - Exhibit Hall

1030-1200

SESSION 11: Five Simultaneous Technical Paper & Panel Tracks -
See page 68

1200-1300
Light Lunch - Exhibit Hall

1300-1500

Thursday Closing Keynote / Plenary Session - Lilac Ballroom
Bugs in the Space Program: The Role of Software in Systems Failure
Steve Easterbrook, University of Toronto

1500-1600
Closing Reception - Riverside Court
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Keynote Speaker

Thursday, 14 July 2005, 1300

Bugs in the Space Program:
The Role of Software in Systems Failure

Steve Easterbrook, University of Toronto

Steve Easterbrook is an associate professor of computer science at the
University of Toronto, director of the Bell University Labs, and associate
director of the Knowledge Media Design Institute. He received his PhD in 1991
from Imperial College, London, on the topic of negotiation and communica-
tion of system requirements. He joined the faculty in the School of Cognitive
Science atthe University of Sussex, where he pioneered new degree programs
in human-centered software design, leading an interdisciplinary team of
cognitive and socialpsychologists, human-computer interaction specialists
and computer scientists. From 1995 to 1999, he led the research team at
NASA'’s Independent Verification and Validation (IV&V) Facility in West
Virginia. During this time he investigated techniques and processes for
software verification, and acted as an expert advisor for NASA on the
independent assess ment and IV&V contracts for the Space Shuttle Flight
Software, the International Space Station, the Earth Observation System, as
well as several planetary probes.

In 1999 he joined the faculty at University of Toronto, where he continues his
research and teaching in software verification, systems analysis, and
requirements engineering.

He has published over 60 papers in software engineering, including
pioneering work on the introduction of formal verification techniques into
software practice, and on managing inconsistencies in software
specifications. He served as general chair for the International Symposium
on Requirements Engineering in 2001, and continues to serve on the RE
conference steering committee. He has served on the program committees
for many international conferences and workshops in Requirements
Engineering and Software Engineering, and is a member of the editorial
boards of the Requirements Engineering Journal and the Journal of Automated
Software Engineering.

Abstract:

Software has an important role to play in making modern systems more
flexible, adaptable and autonomous. But we don’t yet have a mature
engineering discipline for software development. For the systems engineer,
important questions are still unanswered: how risky is software in comparison
with other parts of a system? Can software be treated as ‘just another
component’? Or does software demand special attention in systems
engineering?

The emerging field of software forensics can shed some light on these
questions. By investigating the circumstances surrounding software failures,
we get a sense of the risks involved. In this talk, | will use a series of case
studies from the space program to draw out some crucial lessons. The
examples include the European Space Agency’s original Ariane-5 launch
vehicle, and several of NASA’s Mars probes. Each of these case studies makes
a fascinating story in its own right. In each case, the failure
appears to be a normal accident: a relatively simple technical problem led to
a systems failure because a whole series of systems engineering mistakes
allowed it to. However, the failure profiles in these cases reveal some of the
key distinguishing characteristics of software. These characteristics have
important implications for systems engineering.
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