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Research Interests

= Computer architecture and systems

= Parallel and multicore architectures

* Concurrent programming models and tools

» Virtual machines and application level runtimes
» Real-time and embedded systems

Education

PhD Computer Engineering — Expected 5/2008

University of Wisconsin-Madison
= Advisor: James E. Smith
= Thesis: Virtual Private Machines: A Resource Abstraction for Multicore Computer Systems
= Minor: Computer Science

BS Computer Engineering — 5/2003
University of Wisconsin-Madison
« GPA:3.95/4

Awards and Honors

IBM PhD Scholarship — 2007

IBM PhD Fellowship — 2006

Frank Roger Bacon Fellowship — 2005

Richardson Distinguished Graduate Fellowship — 2003 and 2004

Third Place in Intel Undergraduate Research Competition — 2003

Intel Undergraduate Research Award — 2002

Hilldale Undergraduate Research Fellowship — 2002

University of Wisconsin — ECE Department Undergraduate Scholarship — 2002
ASU Undergraduate Scholarship — 1998 and 1999

Experience

Research Assistant — University of Wisconsin-Madison — 9/2003 - present
Department of Electrical and Computer Engineering

My work has centered on Quality of Service and resource management in multicore computer
systems. In particular, I proposed the first mechanisms to manage memory system bandwidth in



multicore computer systems [MICRO 2006][ISCA 2007]. The proposed bandwidth mechanisms
have had a significant effect on both industry and academia. I am personally aware of groups at
AMD, Intel, Microsoft, and other top research institutions that are working on derivatives of the
memory system bandwidth mechanisms that [ proposed.

In addition, I made significant contributions to memory system design. I proposed global history
buffer (GHB) prefetching [HPCA 2004][IEEE Micro 2005], which facilitates the design of
smaller, more effective prefetching algorithms. GHB prefetching is a well-established
mechanism that many groups in industry and academia have used as the basis for their research.
Furthermore, I proposed the first prefetcher that dynamically adapts to changes in applications’
access patterns on a per program phase basis [PACT 2004].

Intern — IBM — Yorktown Heights, NY — 5/2006 - 8/2006
TJ Watson Research Center — System Modeling

I extended the processor model that I developed during the summer of 2004 (see below) to model
multichip, multicore systems. I implemented detailed models of on- and off-chip interconnects,
L2 and L3 cache microarchitecture, a snooping cache coherence protocol, and a SDRAM
memory system. In addition, I used the model to characterize the memory system bandwidth
requirements of large scale commercial applications. Since leaving IBM I have made further
improvements to the model and am using it to evaluate my dissertation research.

Intern — IBM — Yorktown Heights, NY — 5/2004 - 8/2004
TJ Watson Research Center — Processor Modeling

I developed a structural, transaction level model of the IBM 970 processor. The model is written
in SystemC and captures many important structural timing details that event driven simulators
can not model well. Moreover, I validated the processor model to be within £5% of the 970
design group’s latch level model. The processor model is still in use at IBM Research — it plays
a significant role in the early analysis of SoCs and multi core system designs.

Intern — Intel — Santa Clara, CA — 5/2003 - 8/2003
Enterprise Processor Group — Processor Modeling

I developed a high-level, structural model of an IA-64 processor. The model was written in a
proprietary synthesizable structural modeling language. I also explored adding checkpointing
hardware to an IA-64 processor in order to support efficient x86 binary translation.

Intern — IBM — Austin, TX — 5/2002 - 8/2002
Microelectronics — Playstation 3 Design Center — Floating Point Logic Design

I designed floating point (FPU) issue and control logic for the Cell processor. In addition, I
developed a validation methodology to ensure that IBM’s test suite exercised each path in the
FPU issue and control logic.

Intern — IBM — Austin, TX — 5/2001 - 12/2001
Server Group — Power4 / Power5 Design Group — Floating Point Logic Design

I developed tools to verify IEEE- 754 (floating point) compliance. I also characterized worst
case di/dt due to clock gating the floating point multiplier.



Publications

Kyle J. Nesbit, Miquel Moreto, Francisco J. Cazorla, Alex Ramirez, Mateo Valero, and
James E. Smith, Virtual Private Machines: Hardware/Software Interactions in the Multicore
Era, In IEEE Micro special issue on Interaction of Computer Architecture and Operating
System in the Manycore Era, May/June 2008.

Kyle J. Nesbit, James Laudon, and James E. Smith, Virtual Private Machines: A Resource
Abstraction for Multi-core Computer Systems, University of Wisconsin-Madison, ECE
Department Technical Report 07-08, Dec. 2007. (under submission)

Kyle J. Nesbit, James Laudon, and James E. Smith, Virtual Private Caches, In Proceedings
of the 34th Annual International Symposium on Computer Architecture (ISCA-34), San
Diego, California, June 2007.

Kyle J. Nesbit, James Laudon, and James E. Smith, Providing QoS with Virtual Private
Machines, In Proceedings of the Ist Workshop on Chip Multiprocessor and Memory
Systems Interconnects (CMP-MSI), Phoenix, Arizona, February 2007.

Kyle J. Nesbit, Nidhi Aggarwal, James Laudon, and James E. Smith, Fair Queuing Memory
Systems, In Proceedings of the 39th Annual International Symposium on Microachitecture
(MICRO-39), Orlando, Florida, December 2006.

[Nominated for best paper award)|

Kyle J. Nesbit, and James E. Smith, Prefetching using a Global History Buffer, In /EEE
Micro, January/February 2005.

Kyle J. Nesbit, Ashutosh S. Dhodapkar, and James E. Smith, AC/DC: An Adaptive Data
Cache Prefetcher, In Proceedings of the 10th Annual International Symposium on Parallel
Architecture and Compilation Techniques (PACT-13), Antibes Juan-les-Pins, France,
September 2004.

Kyle J. Nesbit, and James E. Smith, Prefetching Using a Global History Buffer, In
Proceedings of the 10th Annual International Symposium on High Performance Computer
Architecture (HPCA-10), Madrid, Spain, February 2004.

Presentations

Virtual Private Machines: A Resource Abstraction for Multicore Computer Systems
Google Platforms Group, Mountain View, CA, January 2008
11"™ Wisconsin Architecture Industrial Affiliates Meeting, October 2007
Intel Corporate Technology Group, Santa Clara, CA, October 2007
Intel Corporate Technology Group, Barcelona, Spain, September 2007
Universitat Politécnica de Catalunya, Barcelona, Spain, September 2007

Virtual Private Caches
34™ International Symposium on Computer Architecture, June 2007

Providing QoS with Virtual Private Machines
1* Workshop on Chip Multiprocessor Memory Systems and Interconnects, February 2007



Fair Queuing Memory Systems
39™ International Symposium on Microarchitecture, December 2006

10™ Wisconsin Architecture Industrial Affiliates Meeting, Madison, W1, October 2006

Structural Modeling of ARchitectural Timing (SMART)
IBM TJ Watson, Yorktown Heights, NY, January 2005

An Adaptive Data Cache Prefetcher
9" Wisconsin Architecture Industrial Affiliates Meeting, Madison, W1, October 2005
10" International Symposium Parallel Architecture and Compilation Tech., September 2004

Prefetching with a Global History Buffer
10™ International Symposium on High Performance Computer Architecture, February 2004

Checkpointing in an 1A-64 Processor for Efficient x86 Binary Translation
Intel Enterprise Processor Group, Santa Clara, CA, August 2003

Generating Hard to Round Floating Point Operands
IBM Server Group, Austin, TX, November 2001

Service

Student member of the IEEE

External reviewer for ASPLOS, CGO, HPCA, IISWC, ISCA, and MICRO
Organizer of computer architecture seminar at UW-Madison

Guest lecturer in advanced computer architecture course

Developer and maintainer of IBM’s SMART simulator



