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What is CHREC?

Â NSF Center for High-Performance Reconfigurable Computing
Ç Unique US national research center in this field, established Janô07

Ç Leading ECE/CS research groups @ four major universities

Â University of Florida (lead)

Â Brigham Young University

Â George Washington University

Â Virginia Tech

Â Under auspices of I/UCRC Program at NSF
Ç Industry/University Cooperative Research Center

Â CHREC is supported by CISE & Engineering Directorates @ NSF

Ç CHREC is both a National Center and a Research Consortium

Â University groups serve as research base (faculty, students, staff)

Â Industry & government organizations are research partners, sponsors, 
collaborators, advisory board, & technology-transfer recipients

Ç CHREC is cited by NSF as one of its BEST national centers

http://www.nsf.gov/
http://www.chrec.ufl.edu/index.php
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CHREC Mission Mission

Basic and applied R&D to advance 

S&T in advanced computing in these 3 

increasingly overlapping domains.  

Many common challenges, 

technologies, & benefits, in terms of 

performance, power, adaptivity, 

productivity, cost, size, etc.  

From device/system architectures to 

design concepts and tools.

From satellites to supercomputers!

CHREC

RC

HPC HPEC
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Age of Parallelism
Â End of wave (Mooreôs Law) riding fclk + ILP (CPU)

Ç Explicit parallelism & multicore the new wave

Â Many promising technologies on new wave
Ç Fixed & reconfigurable multicore device architectures

Â Many R&D challenges lie on new wave for all
Ç Tried & true methods no longer sufficient; complexity abounds

Ç Semantic gap widening between applications & systems
Â e.g. App developers must now understand & exploit parallelism

Â Inherent traits of fixed-logic device architectures
Ç App-specific: inflexible, expensive (e.g. ASIC)

Ç App-generic: power, cooling, & speed challenges (e.g. CPU)

Ç Many niches between extremes (Cell, DSP, GPU, NP, etc.)

Â Reconfigurable-logic devices promise best of both sides
Ç Speed, energy, versatility, customization, economy of scale, size

Ç Bridging across computing worlds (GPC, embedded, HPC, etc.)
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What is RC?
Â Adaptive forms of computing capable of changing 

hardware structure to meet app demands

Ç Static or dynamic reconfiguration

Ç Reconfigurable computing, configurable computing, 
custom computing, adaptive computing, etc.

Ç Often a mix of conventional fixed & reconfigurable 
devices (e.g. control-flow CPUs, data-flow FPLDs)

Â Enabling technologies?

Ç Field-programmable multicore devices

Ç FPGA is ñPatriarchò (but space is broadening)

Ç Even Intel, AMD, & Microsoft are engaged

Â Applications?

Ç Vast range ïHPC, HPEC, GPC, I/O, networks, et al.

Ç Faster, smaller, less power, less heat, adaptable & 
versatile, selectable precision, high comp. density
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Opportunities for RC?

10-1000x speedups with 

2-10x energy savings 

in many cases

RC: Application-oriented, software-controlled, hardware-adaptive computing

Performance

Power
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CHREC Members

1. AFRL Munitions Directorate 

2. AFRL Sensors Directorate

3. AFRL Space Vehicles Directorate

4. Altera

5. AMD

6. Arctic Region Supercomputing Center

7. Army RD&E Command

8. Boeing Research & Technology

9. Harris

10. Hewlett-Packard 

11. Honeywell

12. Lockheed Martin MFC

13. Lockheed Martin SSC

14. Los Alamos National Laboratory

15. Monsanto

16. NASA Dryden Flight Research Center

17. NASA Goddard Space Flight Center

18. NASA Langley Research Center

19. NASA Marshall Space Flight Center

20. National Instruments 

21. National Reconnaissance Office

22. National Security Agency

23. Oak Ridge National Laboratory

24. Office of Naval Research 

25. Raytheon

26. Rincon Research Corp. 

27. Sandia National Laboratories NM

28. SEAKR Engineering

29. Valley Technologies Inc.

30. Veritomics

31. Xilinx

Note: Some members with multiple memberships in 2010 

(e.g. AFRL Munitions, ARSC, Honeywell, NI, NRO, ORNL)
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Center Funding Model

Â NSF provides base funds for CHREC via I/UCRC grants

Ç Base grant to each participating university site to defray admin costs

Â Industry and govt. partners support CHREC through memberships

Ç NOTE: Each membership is associated with ONE university

Ç Partners each hold one or multiple memberships (supporting one or multiple 

students) at one or more sites (many CHREC partners have funded multiple memberships)

Â Membership Fee: $35K per annum

Ç Why $35K unit?  Base cost of graduate student for one year is $35K

Â Stipend, tuition, + related expenses (IDC is waived, otherwise >$50K)

Ç Fee represents tiny fraction of budget (1-2%) & benefits of Center

Â Total CHREC budget is $2-3M/yr via NSF, CHREC members, and Univ. match

Â Equivalent to >$10M if Center founded in govt. or industry

Â Each university invests in various costs of CHREC operations

Ç 25% matching of industry membership contributions (equip.)

Ç Indirect Costs waived on membership fees (~1.5Ĭmultiplier)

Ç Matching on administrative personnel costs

More bang

for your buck!


