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Research My research focuses on hardware implementationsof unmnventiond genera-purpos computing
Interests architectures. | am interested in whether tiled dataflow architectures can offer scalable

performance improvements, even when running conventiond C/C++ applications To complement
tha research, | am also exploring whether tiled architectures implemented onfield programmable
gae arrays (FPGAS) can outperform traditiond silicon implementations

Education University of Washington, Seattle, WA

Ph.D. Candidate in Computer Science & Engineering Cumulative GPA: 3.66
Masters of Science in Computer Science & Engineering June 2006
University of San Diego, San Diego, CA Cumulative GPA: 3.89
Triple Bachdors of Science/Arts Dud Degree, Summa Cum Laude June 2003

Majors: Electrical Engineering, Computer Science, and Physics
Minor. Mathematics

Research WaveScalar January 2004-Present
Advisors: Mark Oskin, Susan Egges ! University of Washington
Researcher in the Computer Architecture Laboratory. Primarily researched the microarchitectural
requirements and capabilities for the WaveScalar dataflow architecture. With only one
undegradude assstant, designad and implemented numerousRTL models of WaveScalar usng
90nmASIC technology libraries. Find modd had an aggressive clock cycle of 22 FO4, occupied
areasonale die area (425 mm? per tile), and used only 85 watts. The research showed tha a
WaveScaar processor can beimplemented within realistic silicon die size and power condraints.
Research also showed how to tunearchitectural paameters to minimize the clock cycle andthe
area. Currently working on implementing WaveScaar on acusom FPGA boad with 64 FPGAS.

CHiMPS

Advisors. Dave Benndt, PrasannaSundaargjan, Xilinx Corporation July 2006 - Present
Research engineer onthe CHiMPS project, an application-specific daaflow compiler for
conveting C codeinto high-peformance hardware for FPGAs. Primarily responsble for
designing and implementing thedistributed memory system, a bottleneck in prior C to hardware
implementations Also developing and maintaining VHDL building blodks, interfaces between
processors and cusgom hardware, and runtime environments for variousFPGA platforms.

RAMP January 2005 - Present
Advisor: Mark Oskin ! University of Washington

Developea for the RAMP project, whose god isto create a usable 1000processor core hadware
platform for software developas and computer architecture researchers. Developed and maintain a
network router for the project. Currently developing a globd memory management system.

MEMS Oscillator June 2001-Present
Advisors. Daniel Sheshan, Jeff Wright ! University of San Diego

Researched and developad 2-D andytical modds for P-N jundion semicondudor device tha can
opeaate as anovd sub-micron electrogatic motor. Used Silvaco ATLAS device physcstoolsfor
andytical modding, andto find parametersfor viable device opaation. Submitted and received
paentsonthedevice.



Research
(continued)

Employment

Publications

Zero-gravity Fluid Dynamics Oct 2001 — June 2003
Advisors. Daniel Sheshan, Jeff Wright ! University of San Diego

Team |leader for two zero gravity fluid dynamics experiments aboad the NASA KC-1350/omit
CometQ Investigated Faraday waves in 20012002 and capillary actionin 20022003 Proposi,
design, expeaimental condruction, daaandyss, and funding handled amog exclusvely by the
undegradude researchers.

Lead Software Engineer, Raytheon Corporation, San Diego, CA Aug 2004-Dec 2004
Technical lead for software development team for the LHD-8 comba system, a postion normally
given to people with 15+ years more experience. Performed system-integration tests for each
build. Handled accouning for labor and expenses related to software development.

Software Engineer, Raytheon Corporation, San Diego, CA June 2001-Dec 2004
Programmer in self-defense software team for SSDS Mk2 naval comba system. Developed real -
time software for integration of radar systems, the Coopeative Engagement Processor (CEP), and
the DDS ship-to-ship network. Developed radar track management software. Programmed and
maintained data extraction tools and low-level boad communication software usng C/C++ and
VxWorks. Assisted in systems engineering and system performance and defect andysis. Awarded
Individud Achievement Award, the highest individud award given to software engineers.

Steve Swanson, Andrew Putnam, MarthaMercal di, Ken Michdson, Andrew Petersen, Andrew
Schwerin, Mark Oskin, and Susan Egge's, Area-Performance Trade-offs in Tiled Dataflow
Architectures, Internaiond Symposum on Computer Architecture (ISCA) 2006.

Andrew Putnam, The WaveScalar Microarchitecture, University of Washington CSE Masters
Thesis, May 2006

Steven Swanson, Andrew Schwerin, MarthaMercaldi, Andrew Petersen, Andrew Putnam, Ken
Michdson, Mark Oskin, Susan Egge's, The WaveScalar Architecture, Accepted to Transactions
on Computer Systems (TOCYS) (to appear).

MarthaMercaldi, Steve Swanson, Andrew Petersen, Andrew Putnam, Andrew Schwerin, Mark
Oskin and Susan Egge's, Instruction Scheduling for Tiled Dataflow Architectures, Architectural
Suppot for Programming Languayes and Operating Systems (ASPLOS) 2006

Andrew Petersen, MarthaMercaldi, Steve Swanson, Andrew Putnam, Andrew Schwerin, Mark
Oskin and Susan Egge's, Controlling Control Overhead in Dataflow Architectures, Symposum
on Parallel Architectures and Compilation Techniques (PACT) 2006

MarthaMercaldi, Steve Swanson, Andrew Petersen, Andrew Putnam, Andrew Schwerin, Mark
Oskin and Susan Egge's, Modeling Instruction Placement on a Spatial Architecture, Symposum
on Parallel Architectures and Applications (SPAA) 2006

A. R. Putnam, Two-Dimensional Numerical Simulations of a Solid State Maxwell Demon,
Quantum Limitsto the SecondLaw: First Internaiond Conference on Quantum Limitsto the
SecondLaw. AlIP Conference Proceedings Volume 643, pp. 314319(2002)

D. P. Sheshan, J. H Wright, A. R. Putnam, E. K. Perttu, Intrinsically biased, resonant NEMS
MEMS oscillator and the second law of thermodynamics, PhydcaE, Volume 29, Issue 1-2, p. 87-
99. Oct 2005

J. H. Wright, D. P. Sheeshan, and A. R. Putnam. Modeling a submicrometer electrostatic motor,
Joumd Of Nanoience And Nanotechnology, 3(4):329--334, Aug 2003.

D. P. Sheehan, A. R. Putnam, J. H. Wright 4 solid-state Maxwell demon, Founddionsof
Physcs, 32 (10). 155715950ct 2002



Technical Andrew Putnam, Steven Swanson, Ken Michdson, MarthaMercaldi, Andrew Petersen, Andrew

Reports Schwerin, Mark Oskin, and Susan J. Egge's. The Microarchitecture of a Pipelined WaveScalar
Processor: An RTL-based study. Technical Report TR-200511-02, University of Washington
Computer Science & Engineering, 2005.

Steven Swanson, MarthaMercaldi, Andrew Petersen, Andrew Putnam, Andrew Schwerin, Mark
Oskin, and Susan J. Egge's. Balancing Parallelism and Sequentiality in Dataflow Models: Wave-
ordered Memory. Technical Report TR-200510-03, University of Washington Computer Science
& Engineering, 2005

Talks and Andrew Putnam, The WaveScalar Prototype, Workshop on Architectural Research Prototyping
Presentations (WARP) in conjundionwith ISCA 2006

Honors and  Bob Bandes Outstanding Teaching Assistant DRunnea-up 2006
Awards ARCS Foundes Fellowship 2004, 2005, 2006
Barry M. Goldwater Scholarship 2002
Raytheon Individud Achievement Award Spring 2003
Raytheon Team Achievement Award Summer 2003
Teaching Teaching Assistant, Graduge Computer Architecture Winter 2006

Experience  Assisted studentsin writing and debugging software for WaveScalar. Developed tods and
maintained programs. Spent 40-60 hours pe week assisting students oneon-one well beyondthe
required 20 hou's per week. Class and professor nominated me for prestigiousBob Bandes award
based on this work.

Teaching Assistant, Graduge Computer Architecture Winter 2005
Assisted students in choosng and implementing non-conventiond architecture research projects.
Assisted in tutoring and grading.
Skills Extensve hardware design and implementation skillsusng Verilog, VHDL
Strong object-oriented software design and programming skillsusng Java, C++
3 years expeaience usng Synopys and Cadence tools for ASIC design and synthesis
2 years expeience usng Xilinx ISE and EDK tools for FPGA development
Proficient uang SystemC for architectural modding and smulation
3 years embedded systems programming experience with VxWorks rea -time OS
Capable of modding semicondudor device physcs with Silvaco ATLAS
Recognized ability to tutor and teach at the graduae and undegraduae level
Full secret security clearance granted June2001
Demondrated small-team leadership skills

Service Graduae & Professiond Student Senate -- CSE Senaor 2005-2006
GPSS Judicial Committee 2005-2006
Externd Reviewer for ISCA 2004
Externd Reviewer for HPCA 2004
Organizationd Committee B Quantum Limits to the Second Law Conference 2002

Professional Inditute of Electrical and Electronic Engineers (IEEE) 1998-Present
Memberships Assodation of Computing Machinery (ACM) 2004-Present
American Sodety of Naval Engneers (ASNE) 2002-Present
Sodety of Physcs Students (SPS) 2001-Present



