Jonathan Klein

318 Rindge Ave., #112 Cambridge, MA 02140 617.216.3890 jk@artibcial.com

Skills

Programming Languages & Environments

Extensive software development experience with C/C++, Objective C, Java, Python, Perl on Mac OS X,
Windows and UNIX/Linux platforms; cross-platform application development with Qt.  Web development
with HTML, XML, AJAX/Javascript, CSS, CGl/Perl, PHP and MySQL. IDEs including Xcode, MSVC and
UNIX Makefiles; source code management systems including Subversion and CVS. Networking software
and protocols including HTTP/Apache, SMTP, DNS, NFS and NIS.

Artibcial Intelligence & Simulation Techniques

Extensive knowledge of artificial intelligence and simulation techniques including genetic programming;
evolutionary computation; computational geometry; collision detection; physical simulation algorithms; agent
based modeling, simulation and data visualization techniques. Author of open-source breve simulation
software used by several groups for research in multi-agent simulation, robotics and artificial intelligence.

Graphics & Visualization Techniques

Real-time high performance 3D graphics development with OpenGL, DirectX and OpenGL ES. Extensive
knowledge of 3D graphics mathematics and algorithms. GPU shader programming using Cg, HLSL and
GLSL. Experience building and working with 3D game and simulation engines.

Experience
SoundSpectrum, Inc. , Watertown, MA
Software Engineer, November 2005 - Present
e Authored real-time music visualization software.
¢ Developed real-time programmable graphics platform based on OpenGL and DirectX.

Hampshire College, School of Cognitive Science , Amherst, MA

Senior Research Fellow and Instructor of Computer Science, July 2002 - Auguest 2005
¢ Collaborated in research on artificial intelligence and multi-agent systems.
¢ Developed breve, 3D simulation and visualization software (http://www.spiderland.org/breve).
e Taught computer science courses on artificial intelligence and multi-agent simulation.

Whitehead Institute/MIT Center for Genome Research ~ , Cambridge, MA
Scientific Programmer, July 1999 - July 2000; Contractor, July 2000 - March 2002
e Collaborated on the Human Genome Project.
e Assisted in design and implementation of a high throughput DNA sequencing data pipeline.

Education
Chalmers University , GSteborg, Sweden, September 2000 - March 2002
Master of Science, Complex Adaptive Systems.
Thesis title: "breve: An Environment for Simulation of Decentralized Systems and Artificial Life

Hampshire College , Amherst, MA, September 1995 - May 1999
Bachelor of Arts, concentrated in Computer Science.
Thesis title: "Computer Based Physical Simulation for the Evolution of Artificial Life"
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Book Chapters
Spector, L., and J. Klein. 2006. Multidimensional Tags, Cooperative Populations, and Genetic Programming. In Genetic
Programming Theory and Practice IV. In press. Springer-Verlag.

Spector, L., and J. Klein. 2005. Trivial Geography in Genetic Programming. In Genetic Programming Theory and Practice
lll, edited by T. Yu, R.L. Riolo, and B. Worzel, pp. 109-124. Boston, MA: Kluwer Academic Publishers.

Journal Articles

Spector, L., and J. Klein. 2008. Machine Invention of Quantum Computing Circuits by Means of Genetic Programming. In
Al-EDAM: Artificial Intelligence for Engineering Design, Analysis and Manufacturing, Vol. 22, No. 3, pp. 275-2883.

Spector, L., and J. Klein. 2006. Genetic Stability and Territorial Structure Facilitate the Evolution of Tag-Mediated Altruism.
In Artificial Life, Vol. 12, No. 3.

Spector, L., J. Klein, C. Perry, and M. Feinstein. 2005. Emergence of Collective Behavior in Evolving Populations of Flying
Agents. In Genetic Programming and Evolvable Machines, Vol. 6, No. 1, pp. 111-125.

Peer Reviewed Conference and Workshop Papers
Klein, J., and L. Spector. 2007. Unwitting Distributed Genetic Programming via Asynchronous JavaScript and XML. In
Proceedings of the Genetic and Evolutionary Computation Conference (GECCO-2007), pp. 1628-1635. ACM Press.

Spector, L., J. Klein, and M. Feinstein. 2007. Division blocks and the open-ended evolution of development, form, and
behavior. In Proceedings of the Genetic and Evolutionary Computation Conference (GECCO-2007), pp. 316-323. ACM
Press.

Spector, L., J. Klein, and M. Keijzer. 2005. The Push3 Execution Stack and the Evolution of Control. In Proceedings of
the Genetic and Evolutionary Computation Conference (GECCO-2005), pp. 1689-1696. Springer-Verlag.

Spector, L., J. Klein, K. Harrington, and R. Coppinger. 2005. Teaching the Evolution of Behavior with SuperDuper\Walker.
In Proceedings of the 12th International Conference on Artificial Intelligence in Education (AIED-2005), pp. 923-925. I10S
Press.

Crawford-Marks, R., L. Spector, and J. Klein. 2004. Virtual Witches and Warlocks: A Quidditch Simulator and Quidditch-
Playing Teams Coevolved via Genetic Programming. In Late-Breaking Papers of GECCO-2004, the Genetic and
Evolutionary Computation Conference. Published by the International Society for Genetic and Evolutionary Computation.

Spector, L., J. Klein, and C. Perry. 2004. Tags and the Evolution of Cooperation in Complex Environments. In
Proceedings of the AAAI 2004 Symposium on Artificial Multiagent Learning. Melno Park, CA: AAAI Press.

Spector, L., J. Klein, C. Perry, and M. Feinstein. 2003. Emergence of Collective Behavior in Evolving Populations of Flying
Agents. In Proceedings of the Genetic and Evolutionary Computation Conference (GECCO-2003). Springer-Verlag. pp.
61-73. Winner, Best Paper Award (AAAA Track).

Klein, J. 2003. Continuous 3D Agent-Based Simulations in the breve Simulation Environment. In Proceedings of
NAACSOS Conference (North American Association for Computational, Social, and Organizational Sciences). Pittsburgh,
PA.

Klein, J. 2002. breve: a 3D simulation environment for the simulation of decentralized systems and artificial life. In
Proceedings of Artificial Life VIII, the 8th International Conference on the Simulation and Synthesis of Living Systems. The
MIT Press.
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Spector, L., and J. Klein. 2002. Evolutionary Dynamics Discovered via Visualization in the BREVE Simulation
Environment. In Bilotta et al. (eds), Workshop Proceedings of the 8th International Conference on the imulation and
Synthesis of Living Systems, pp. 163-170. Sydney, Australia: University of New South Wales.

Spector, L., and J. Klein. 2002. Complex Adaptive Music Systems in the BREVE Simulation Environment. In Bilotta et al.
(eds), Workshop Proceedings of the 8th International Conference on the Simulation and Synthesis of Living Systems, pp.
17-28. Sydney, Australia: University of New South Wales.



