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In this position paper, | will briefly outline some of the areas that | believe are important, and
address the three questions requested in the call for papers. Obviously there are many other
issues that need to be addressed as well.

What are the three most important challenges?

In order to ensure dependable aviation software systems, we need to address issues such as:
1. Software Engineering education
2. Verification and Validation (V&V) (especially for autonomous systems)
3. Software maintainability.

At the present time, the discipline of Software Engineering is not well defined and too few
Software Engineers are familiar with aerospace systems. The IEEE has a Certified Software
Development Professional (CSDP) certification program, but often the people that are certified
are not engineers or scientists. On the other hand, few Aerospace Engineering educational
programs include software engineering in their curricula. It can be argued that software
engineering, systems engineering, and embedded computers are just as important (if not more so)
than the traditional four areas (structures, aerodynamics, propulsion, and control) of aerospace
engineering. While it is crucial to have electrical engineers, software engineers, computer
engineers, and computer scientists involved in aerospace systems, we also need aerospace
engineers who have an understanding of the entire system and rigorously-trained software
engineers.

Verification and Validation (V&V) is always difficult for large complex networked
systems, but many future aerospace systems will also be autonomous. This adds additional
complications to developing reliable and maintainable software. V&V for these systems will be
extremely difficult. There will also be semi-autonomous systems (which exist today), these will
need careful human-computer interaction research. Also, many aerospace systems have
extremely long lifetimes, which means that software maintainability is a crucial factor in
developing successful systems. The life cycle models, requirements engineering, design,
programming, V&V, and testing must be extremely well defined and rigorous.

What are the three most important information technology research needs?

Three of the most important research needs are:
1. Software engineering methods and tools for developing intelligent systems
2. Computer languages
3. Software for Network Centric systems



In order to develop autonomous unmanned air vehicles, it is essential to have more research in
how to develop, test, and maintain software for intelligent systems. These systems may
incorporate time-dependent neural networks, Bayesian networks, cognitive architectures, etc.,
which often lack the level of determinism that is desired in safety- and mission-critical software.
The situation with computer languages could be better also. The current computer languages
being used (C, C++, Java, Ada, etc.) all have their pros and cons. Some are better than others
for safety-critical systems, some are better in real-time systems, and some have better
performance than others. We also need to acknowledge that all future aerospace systems will be
networked systems of systems, with all the additional complexities that that implies.

What is a possible roadmap for the next 5 to 10 years?

We need more visibility, more educational programs, and more federal funding for aviation
software systems. We also need more educational programs to train the next generation of
software engineers, and this should include the involvement of industry and government labs.
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