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	Date: February 12, 2016
	Time: 3:30 - 4:30 PM
	Location: DH 1112
	Speaker name: Steven Levitan
	Seminar Title: Oscillator Based Computing 
	Committee Members/Hosts: Department of Electrical and Computer Engineering, University of PittsburghThe DSN-I Seminar Series is hosted by the Device Science and Nanofabrication Initiative. DSN-I Seminars target researchers in micro and nanofabrication technologies or devices, with the goal of strengthening the user community of the new Scott Hall nanofabrication facility and other shared infrastructure.For more information and to receive emails regarding this seminar series, please sign up at - https://lists.andrew.cmu.edu/mailman/listinfo/dsn-i-seminar
	Seminar Notes: Seminar notes: Light snack and beverages will be served.
	Type of Seminar: [Seminar]
	Speaker bio: Steven P. Levitan is the John A. Jurenko Professor of Computer Engineering in the Department of Electrical and Computer Engineering at the Swanson School of Engineering in the University of Pittsburgh. He received his B.S. from Case Western Reserve University in 1972 and his M.S. (1979) and PhD (1984) in Computer Science, from the University of Massachusetts, Amherst. He joined the ECE department in 1986, where he holds a joint appointment in the Department of Computer Science. He is Past Chair of the ACM Special Interest Group on Design Automation (SIGDA). He was General Chair of the 44th ACM/IEEE Design Automation Conference in 2007. He received the Best Paper award at the 1996 IEEE International Conference on Neural Networks and the Best Paper award (Design Methodology) at the 1997 IEEE/ACM Design Automation Conference. Dr. Levitan's research interests include the design, modeling, simulation, and verification of parallel mixed-signal multi-domain systems spanning software, digital and analog electronics and MOEMS. Most recently he has be investigating the use of emerging technologies, such as spin torque oscillators, for non-Boolean computation based on the synchronization of coupled oscillators.
	Seminar abstract: In the quest for high-density, low-power, high-speed computation researchers are considering the use of emerging nano-devices such as spin-torque oscillators, resonant body transistor oscillators, or Vanadium oxide oscillators to perform non-Boolean computation based on vector pattern matching. While large systems built from these devices have not been realized to date, simulations of such systems have shown promising results. In these systems, pattern matching is performed between an input vector of analog values and a set of stored patterns. Thus the overall structure is an associative or content addressable memory. The key architectural advantage of oscillator based pattern matching is that it provides a degree of match, or distance computation, which spans all of the dimensions of a multi-dimensional input vector, without the need for any arithmetic calculations. In that sense, we can “let the physics do the computation.” Two important observations are that first, the pattern matching computation need not be exact. For many applications, such as computer vision, the machine learning algorithms that use matching operations are very robust as to the precision of the match metric. Second, using low power nano-scale devices, the number of comparisons that can be done in parallel on a single chip scale substrate is huge. While oscillator based computing is not a replacement for Boolean logic, the potential exists for developing very efficient systems for particular applications based on the use of this new computing paradigm.


