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Abstract

During the Spring 2008 semester at Olin College, we introduced the programming language occam-pi to undergraduates as part of their introductory course in Robotics. Using this language on the Surveyor SRV-1 (a small mobile robotics platform), students explored the basics of vision processing and behavioral control. Using occam-pi on robotic platforms like the Surveyor, students start by drawing data-flow diagrams of their programs and then go on to directly express those diagrams in the language. This one-to-one mapping of diagram to code is because occam-pi programs are made up of communicating, parallel processes. 

Behavioral control, as described by Brooks, involves multiple levels of behavior executing simultaneously. To support Brooks's notion of behavioral control on small platforms like the Surveyor, we have developed a small, portable virtual machine called the Transterpreter that lets us execute occam-pi programs on devices with less than 16KB of flash and 1KB of RAM. The most important benefit to the software developer is that robotic control can be expressed directly as cooperating, parallel-safe processes without requiring the developer to "sequentialize" the code using threads, semaphores, and other error-prone abstractions.

Students were able to explore image processing and autonomous behavioral control with a parallel language on a small, mobile robotics platform with just two weeks of tutorial instruction. Our experiences to date suggest that the language and tools we developed allow the concise expression of complex robotic control systems, capturing and enabling elements of concurrency from the environment to be maintained while implementing the system design. We continue to seek ways to enhance our tools for a range of audiences, from novice to expert programmers.
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Before coming to New England to join Olin as a visiting professor, Matthew lived in Canterbury for five years, a beautiful city located in the Southeast of Old England. At the University of Kent, he pursued his Ph.D. in computer science education research, while also exploring linguistic abstraction and its role in the development of parallel-safe embedded systems. This work is made manifest through his contributions to the Transterpreter project, a virtual machine for concurrent and parallel programming languages. Ultimately, the goal is to develop usable, safe, and expressive languages to help advance the state of the art in robotics.

