Onur Mutlu

5000 Forbes Ave., Hamerschlag Hall A305, Pittsburgh, PALB52 Work Phone412-268-1186
http://ww. ece. crmu. edu/ ~onut | u Email: onur@cmu.edu

Research and Teaching Interests

Computer architecture and systems. Memory systems. khaltiy-core systems. Scalable, QoS-aware, latency-tdlgyatems.
Computer architectures for secure and robust operatingraggOS). OS/architecture interaction.

Architectural support for safe/managed/parallel prograng languages (PL) and programmer productivity. PL/detitiire interaction.
Fault tolerant and bug-tolerant architectures. Deperdatstems.

System-wide resource management and QoS, especially theotd/many-core/multithreaded systems.

Novel computer architectures for health, biology, mediaat bioinformatics applications.

Education
University of Texas at Austin Ph.D., Computer Engineering, August 2006
September 2000 - August 2006 Dissertation TiEfficient Runahead Execution Processors
Nominated for the ACM Doctoral Dissertation Award by UT-Ains
M.S.E., Computer Engineering, May 2002

University of Michigan, Ann Arbor B.S.E.,summa cum laude&Computer Engineering, August 2000, GPA: 4.0/4.0
September 1997 - August 2000 B.®ith highest distinctionPsychology, August 2000, GPA: 4.0/4.0

Professional Work Experience
Carnegie Mellon University, Dept. of Electrical and Computer Engineering, AssistanféssorJanuary 2009 - Present
Carnegie Mellon University, Dept. of Computer Science, Courtesy Assistant Profedaotary 2009 - Present
Carnegie Mellon University, Dept. of Electrical and Computer Engineering, Adjunctisismt Professotduly 2008 - January 2009
Microsoft Research Computer Architecture Group (Redmond, WA), Researcdhggust 2006 - January 2009
University of Texas at Austin, Dept. of Electrical and Computer Engineering, Researchl@aching Assistanfugust 2000 - August 2006
Advanced Micro Devices Architecture/Performance Modeling Group (Sunnyvale) d2o-op Engineetay — August 2005
Advanced Micro Devices Architecture/Performance Modeling Group (Sunnyvale) G20-op Engineefay — August 2004
Intel Corporation , Desktop Platforms Group (Hillsboro, OR), Graduate Techhintern,May — August 2003
Intel Corporation, Microprocessor Research Labs(Hillsboro, OR), Graduate Technical Inteiay — August 2002
Intel Corporation , Desktop Platforms Group (Hillsboro, OR), Graduate Techhintern,May — August 2001

Awards and Achievements

e Best paper award at ASPLOS 2010
Fairness via Source Throttling: A Configurable and Highfeemance Fairness Substrate for Multi-Core Memory Systems
e Three papers (of 11 total) selected for IEEE Micro’s “TopkBifrom Computer Architecture Conferences,” 2010
Thread Cluster Memory Scheduling: Exploiting Differenicellemory Access Behavior
Aergia: Exploiting Packet Latency Slack in On-Chip Netveork
Data Marshaling for Multi-core Architectures
e Two papers (of 13 total) selected for IEEE Micro’s “Top Pidkem Computer Architecture Conferences,” 2009
Accelerating Critical Section Execution with AsymmetrigitiiCore Architectures
Architecting Phase Change Memory as a Scalable DRAM Alterma
e One paper (of 12 total) selected for IEEE Micro’s “Top Pickaih Computer Architecture Conferences,” 2008
Parallelism-Aware Batch Scheduling: Enabling High-Perfi@ance and Fair Memory Controllers
e One paper (of 11 total) selected for IEEE Micro’s “Top Pickaih Computer Architecture Conferences,” 2006
Diverge-Merge Processor (DMP): Generalized and Energfjeteint Dynamic Predication
e Two papers (of 13 total) selected for IEEE Micro’s “Top Pidkem Computer Architecture Conferences,” 2005
Efficient Runahead Execution: Power-efficient Memory Leytéiolerance
Wish Branches: Enabling Adaptive and Aggressive PreditBbeecution
e One paper (of 15 total) selected for IEEE Micro’s “Top Pickah Computer Architecture Conferences,” 2003
Runahead Execution: An Effective Alternative to Largertredton Windows
e One paper selected for CACM's “Research Highlights,” 2009
Architecting Phase Change Memory as a Scalable DRAM Alterma
Best Paper Session at HPCA 202T:LAS: A Scalable and High-Performance Scheduling Alborifor Multiple Memory Controllers
Best Paper Session at HPCA 2008chniques for Bandwidth-Efficient Prefetching of Linkedd>Structures in Hybrid Prefetching Systems
Best paper award nominations at HPCA 2010, HPCA 2009, HPAX 2dICRO 2006, and MICRO 2005 conferences
Selected to the ISCA and MICRO Halls of Fame, 2009
NSF CAREER Award, 2010oS-Aware, High-Performance, and Scalable Many-Core Mgi@gstem)s
Microsoft Gold Star Award, 2008



PhD Dissertation nominated by UT-Austin for the ACM Doclddéssertation Award, 2006

University Co-op/George H. Mitchell Award for ExcellenceGraduate Research (Awarded to 6 out of 271 nominees at WlirAp2005
Intel Foundation Ph.D. Fellowship, 2004

University of Texas Graduate School Continuing FellowsBQ03

University of Michigan EECS Dept. Summer Research Fellawyst999, 2000

University of Michigan EECS Dept. William Harvey Seeley Awldmoney award given to the top undergraduate junior), 1999
University of Michigan Branstrom Freshman Prize, 1998

University of Michigan Angell Scholar (every semester)982000

Turkish Government Scholarship for Undergraduate Edocati the USA (full tuition + stipend), 1997-2000

Bilkent University (Ankara, Turkey) Scholarship (full tign + stipend), 1996-1997

Ranked 36th (social sciences) and 70th (experimentalee®ut of 1.5 million students in Turkish University Emica Examinations, 1996

Publications
(Please visitit t p: / / www. ece. cnmu. edu/ ~omut | u/ pr oj ect s. ht mfor electronic copies.)

Refereed Conference (and Major Workshop) Publications
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Chris Fallin, Chris Craik, Onur MutjdCHIPPER: A Low-complexity Bufferless Deflection RoutelProceedings of the 17th IEEE Inter-
national Symposium on High Performance Computer ArchitedHPCA), San Antonio, TX, February 2011.

Yoongu Kim, Michael Papamichael, Onur Mutlnd Mor Harchol-Balter, “Thread Cluster Memory Schedytligxploiting Differences
in Memory Access BehaviorProceedings of the 43rd IEEE/ACM International SymposiarMicroarchitecture MICRO), Atlanta, GA,
December 20100ne of the 11 papers of 2010 selected as “Top Picks” by IEEE Mio

. George Nychis, Chris Fallin, Thomas Moscibroda, Onurli¥jtiitNext Generation On-Chip Networks: What Kind of Congestidontrol

Do We Need?,Proceedings of the 9th ACM Workshop on Hot Topics in Netw@tk$NETS), Monterey, CA, October 2010.

. Tanausu Ramirez, Alex Pajuelo, Oliverio Santana, OnutiMand Mateo Valero, “Efficient Runahead Thread&@ceedings of the 19th

ACM International Conference on Parallel Architecturesla®ompilation Technique®ACT), Vienna, Austria, September 2010.

. Reetuparna Das, Onur Mutlithomas Moscibroda, and Chita R. Das, “Aergia: Exploitimglet Latency Slack in On-Chip Networks,”

Proceedings of the 37th IEEE/ACM International Symposiartomputer Architecturd $CA), St. Malo, France, June 2010ne of the
11 papers of 2010 selected as “Top Picks” by IEEE Micro

. M. Aater Suleman, Onur Mutjdose A. Joao, Khubaib, and Yale N. Patt, “Data Marshalind/falti-core Architectures,’Proceedings of

the 37th IEEE/ACM International Symposium on Computer igcture (SCA), St. Malo, France, June 201Q®@ne of the 11 papers of
2010 selected as “Top Picks” by IEEE Micro

. Boris Grot, Steve Keckler, and Onur MutliTopology-aware Quality-of-Service Support in Highlytégrated Chip MultiprocessorgJto-

ceedings of the 6th Annual Workshop on the Interaction batv@perating Systems and Computer ArchitectW&JSCA), in conjunction
with the 37th International Symposium on Computer Archites St. Malo, France, June 2010.

. Paul Bogdan, Miray Kas, Radu Marculescu, and Onur Mu@Quale: A Quantum-Leap Inspired Model for Non-Stationanalysis of

NoC Traffic in Multi-Processor PlatformsProceedings of the 4th International Networks-On-Chip ggsium NOCS), May 2010.

. Yanjing Li, Onur Mutly Donald S. Gardner, and Subhasish Mitra, “Concurrent Aartoous Self-Test for Uncore Components in System:

on-Chips”Proceedings of the 28th IEEE VLSI Test SymposMig}, Santa Cruz, CA, April 2010.

Eiman Ebrahimi, Chang Joo Lee, Onur Muythmd Yale N. Patt, “Fairness via Source Throttling: A Confahle and High-Performance
Fairness Substrate for Multi-Core Memory Syster®s@ceedings of the 15th ACM International Conference oridectural Support for
Programming Languages and Operating SystéA&PLOS) Pittsburgh, PA, March 201®est Paper Award.

Yoongu Kim, Dongsu Han, Onur Mutl@and Mor Harchol-Balter, “ATLAS: A Scalable and High-Pearftance Scheduling Algorithm
for Multiple Memory Controllers,Proceedings of the 16th IEEE International Conference oghHPerformance Computer Architecture
(HPCA), Bangalore, India, January 201®est Paper Session. One of the 4 papers nominated for the Bd3aper Award by the
Program Committee.

Reetuparna Das, Onur Mutlihomas Moscibroda, and Chita R. Das, “Application-Awar®iitization Mechanisms for On-Chip Net-
works,” Proceedings of the 42nd IEEE/ACM International SymposimnMicroarchitecture MICRO), New York, NY, pp. 280-291,
December 2009.

Eiman Ebrahimi, Onur MutluChang Joo Lee, and Yale N. Patt, “Coordinated Control oftidié Prefetchers in Multi-Core Systems,”
Proceedings of the 42nd IEEE/ACM International SymposianMaroarchitecture MICRO), New York, NY, pp. 316-326, December
20009.

Boris Grot, Steve Keckler, and Onur MutltPreemptive Virtual Clock: A Flexible, Efficient, and Cestfective QOS Scheme for
Networks-on-Chip,Proceedings of the 42nd IEEE/ACM International SymposianMiroarchitecture MICRO), New York, NY, pp.
268-279, December 2009.

Chang Joo Lee, Veynu Narasiman, Onur Mlud Yale N. Patt, “Improving Memory Bank-Level Parallelién the Presence of Prefetch-
ing,” Proceedings of the 42nd IEEE/ACM International Symposinroarchitecture MICRO), New York, NY, pp. 327-336, Decem-
ber 2009.
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Yanijing Li, Onur Mutly and Subhasish Mitra, “Operating System Scheduling forcigffit Online Self-Test in Robust System®fo-
ceedings of the 2009 IEEE/ACM International Conference omputer-Aided Design@CAD), San Jose, CA, pp. 201-208, November
20009.

Thomas Moscibroda and Onur MyttiA Case for Bufferless Routing in On-Chip Network®foceedings of the 36th IEEE/ACM Interna-
tional Symposium on Computer Architectul®CA), pp. 196-207, Austin, TX, June 2009.

José A. Joao, Onur Mutland Yale N. Patt, “Flexible Reference Counting Based HardwAcceleration for Garbage Collectio®tfo-
ceedings of the 36th IEEE/ACM International Symposium am@der ArchitecturelSCA), pp. 418-428, Austin, TX, June 2009.

Benjamin Lee, Engin Ipek, Onur Mutland Doug Burger, “Architecting Phase Change Memory as &aBleaDRAM Alternative,”Pro-

ceedings of the 36th IEEE/ACM International Symposium om@&der ArchitecturelSCA), pp. 2-13, Austin, TX, June 200@ne of the

13 papers of 2009 selected as “Top Picks” by IEEE Micro. Opemig Paper of the Conference. Selected for publication in CACM
Research Highlights.

M. Aater Suleman, Onur MutlMoinuddin Qureshi, Yale N. Patt, “Accelerating Critica¢@&ion Execution with Asymmetric Multi-
Core Architectures,Proceedings of the 14th ACM International Conference orhiAectural Support for Programming Languages and
Operating System@SPLOS) pp. 253-264, Washington, DC, March 20@9ne of the 13 papers of 2009 selected as “Top Picks” by
IEEE Micro

Eiman Ebrahimi, Onur Mut|uvale N. Patt, “Techniques for Bandwidth-Efficient Prefetg of Linked Data Structures in Hybrid Prefetch-
ing Systems,Proceedings of the 15th IEEE International Conference oghHrerformance Computer ArchitectutdCA), pp. 7-17,
Raleigh, NC, February 200Best Paper Session. One of the 3 papers nominated for the Bézaper Award by the Program Com-
mittee

Boris Grot, Joel Hestness, Steve Keckler, Onur MUtiixpress Cube Topologies for On-Chip Interconned&gceedings of the 15th
IEEE International Conference on High Performance CompAtehitecture HPCA), pp. 163-174, Raleigh, NC, February 2009.

Kypros Constantinides, Onur Mutliodd Austin, “Online Design Bug Detection: RTL Analysidekible Mechanisms, and Evaluation,”
Proceedings of the 41st IEEE/ACM International Symposiarvi@roarchitecture MICRO), pp. 282-293, Lake Como, Italy, November
2008.

Chang Joo Lee, Onur Mutliveynu Narasiman, Yale N. Patt, “Prefetch Aware DRAM Colérs,” Proceedings of the 41st IEEE/ACM
International Symposium on MicroarchitectutdICRO), pp. 200-209, Lake Comao, Italy, November 2008.

Thomas Moscibroda and Onur MuttiDistributed Order Scheduling and its Application to Mutore DRAM Controllers,Proceedings
of the 27th Annual ACM SIGACT-SIGOPS Symposium on Prircgdl®istributed ComputingPODC), pp. 365-374, Toronto, Canada,
August 2008.

Onur Mutluand Thomas Moscibroda, “Parallelism-Aware Batch SchedulEnhancing both Performance and Fairness of Shared DRAI
Systems, Proceedings of the 35th IEEE/ACM International Symposiar@omputer Architecturd $CA), pp. 63-74, Beijing, China, June
2008.0ne of the 12 papers of 2008 selected as “Top Picks” by IEEE Mio

Engin Ipek, Onur MutluJosé F. Martinez, Rich Caruana, “Self-Optimizing Meyn@Gpntrollers: A Reinforcement Learning Approach,”
Proceedings of the 35th IEEE/ACM International Symposiar@omputer Architecturd $CA), pp. 39-50, Beijing, China, June 2008.

José A. Joao, Onur Mutlidyesoon Kim, Rishi Agarwal, Yale N. Patt, “Improving therfemance of Object-Oriented Languages with
Dynamic Predication of Indirect Jump®&foceedings of the 13th ACM International Conference omitectural Support for Programming
Languages and Operating SystefASPLOS) pp. 80-90, Seattle, WA, March 2008.

Chang Joo Lee, Hyesoon Kim, Onur Mutiale N. Patt, “Performance-aware Speculation Contralgi$Wrong Path Usefulness Predic-
tion,” Proceedings of the 14th IEEE International Conference aghHerformance Computer ArchitectuidRCA), pp. 39-49, Salt Lake
City, UT, February 2008.

Onur Mutluand Thomas Moscibroda, “Stall-Time Fair Memory Access 8aliag for Chip Multiprocessors,Proceedings of the 40th
IEEE/ACM International Symposium on Microarchitectud®CRO), pp. 146-158, Chicago, IL, December 2007.

Kypros Constantinides, Onur Mutlliodd Austin, and Valeria Bertacco, “Software-Based Gmletection of Hardware Defects: Mech-
anisms, Architectural Support, and EvaluatidAtdbceedings of the 40th IEEE/ACM International SymposianMiaroarchitecture (I-
CRO), pp- 97-108, Chicago, IL, December 2007.

Thomas Moscibroda and Onur Mytfiviemory Performance Attacks: Denial of Memory Service inll#Core Systems,Proceedings of
the 16th USENIX Security SymposiudSENIX SECURITY), pp. 257-274, Boston, MA, August 2007.

Hyesoon Kim, José A. Joao, Onur Mytthang Joo Lee, Yale N. Patt, Robert S. Cohn, “VPC Predicfeducing the Cost of Indirect
Branches via Hardware-based Dynamic Devirtualizati®rdceedings of the 34th IEEE/ACM International SymposimmmComputer
Architecture (SCA), pp. 424-435, San Diego, CA, June 2007.

Hyesoon Kim, José A. Joao, Onur Mytiale N. Patt, “Profile-assisted Compiler Support for Dymafredication in Diverge-Merge
Processors,Proceedings of the 5th Annual International Symposium odeG8eneration and Optimizatio€GO), pp. 367-378, San
Jose, CA, March 2007.

Santhosh Srinath, Onur MutlHyesoon Kim, Yale N. Patt, “Feedback Directed Prefetchingproving the Performance and Bandwidth-
Efficiency of Hardware Prefetcher$foceedings of the 13th IEEE International Conference aghHrerformance Computer Architecture
(HPCA), pp. 63-74, Phoenix, AZ, February 20@ne of the 5 papers nominated for the Best Paper Award by the Rigram Committee
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Hyesoon Kim, José Joao, Onur MytMale N. Patt, “Diverge-Merge Processor (DMP): Dynamicdirated Execution of Complex
Control-Flow Graphs Based on Frequently Executed Pafimteedings of the 38th IEEE/ACM Annual International Sgsim on
Microarchitecture MICRO), pp. 53-64, Orlando, FL, December 20@8ne of the 11 papers of 2006 selected as “Top Picks” by IEEE
Micro

Moinuddin K. Qureshi, Daniel N. Lynch, Onur MutMale N. Patt, “A Case for MLP-Aware Cache Replacemdnigceedings of the 33rd
IEEE/ACM International Symposium on Computer Architee(i8CA), pp. 167-177, Boston, MA, USA, June 2006.

Hyesoon Kim, M. Aater Suleman, Onur Mutltale N. Patt, “2D-Profiling: Detecting Input-DependenaBches with a Single Input Data
Set,”Proceedings of the 4th Annual International Symposium atheGBeneration and Optimizatio€GO), pp. 159-169, New York, NY,
USA, March 2006.

Onur Mutly Hyesoon Kim, Yale N. Patt, “Address-Value Delta (AVD) Pietobn: Increasing the Effectiveness of Runahead Exenutio
by Exploiting Regular Memory Allocation Pattern®toceedings of the 38th IEEE/ACM Annual International Sgsim on Microarchi-
tecture MICRO), pp. 233-244, Barcelona, Spain, November 2005¢ of the 5 papers nominated for the Best Paper Award by the
Program Committee

Hyesoon Kim, Onur Mutlulared Stark, Yale N. Patt, “Wish Branches: Combining Comaal Branching and Predication for Adaptive
Predicated ExecutionProceedings of the 38th IEEE/ACM Annual International Sgsimom on MicroarchitectureMICRO), pp. 43-54,
Barcelona, Spain, November 20@3ne of the 13 papers of 2005 selected as “Top Picks” by IEEE Mio

Onur Mutly Hyesoon Kim, Yale N. Patt, “Techniques for Efficient Pragieg in Runahead Execution EngineBfbceedings of the 32nd
IEEE/ACM International Symposium on Computer Architext{8CA), pp. 370-381, Madison, WI, USA, June 2006ne of the 13
papers of 2005 selected as “Top Picks” by IEEE Micro

Moinuddin K. Qureshi, Onur Mutjiand Yale N. Patt, “Microarchitecture-Based Introspettid Technique for Transient-Fault Tolerance
in Microprocessors,Proceedings of the 2005 IEEE International Conference opddéelable Systems and NetworksS(), pp. 434-443,
Yokohama, Japan, June 2005.

David N. Armstrong, Hyesoon Kim, Onur MutiMale N. Patt, “Wrong Path Events: Exploiting Unusual ahelgal Program Behavior for
Early Misprediction Detection and Recoverpfoceedings of the 37th IEEE/ACM Annual International Sgsimm on Microarchitecture
(MICRO), pp. 119-128, Portland, OR, USA, December 2004.

Onur Mutly Hyesoon Kim, David N. Armstrong, Yale N. Patt, “Cache Filbhg Techniques to Reduce the Negative Impact of Useles
Speculative Memory References on Processor PerformaPicgtedings of the 16th IEEE International Symposium onitaer Archi-
tecture and High Performance Computjmp. 2-9, Foz do Iguacu, Brazil, October 20@pening Paper of the Conference.

Onur Mutly Hyesoon Kim, David N. Armstrong, Yale N. Patt, “UnderstanidThe Effects of Wrong-Path Memory References on Pro
cessor Performance?roceedings of the 3rd ACM Workshop on Memory PerformarsteeWMPI), in conjunction with the 31st Inter-
national Symposium on Computer Architectyp. 56-64, Munchen, Germany, June 2004.

Onur Mutly Jared Stark, Chris Wilkerson, Yale N. Patt, “Runahead Htex: An Alternative to Very Large Instruction Windows for
Out-of-order ProcessorsProceedings of the 9th IEEE International Conference onhHigrformance Computer ArchitecturdRCA),
pp. 129-140, Anaheim, CA, USA, February 20@he of the 15 papers of 2003 selected as “Top Picks” by IEEE Mio

Refereed Journal Publications
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52.
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55.

. Yoongu Kim, Michael Papamichael, Onur Mytand Mor Harchol-Balter, “Thread Cluster Memory SchedglinEEE Micro, Special
Issue: Top Picks from Computer Architecture ConferencesgP PICKS) vol. 31 (1), January/February 2011.

Reetuparna Das, Onur Mutlthomas Moscibroda, and Chita R. Das, “Aergia: A Network-Chiip Exploiting Packet Latency Slack,”
IEEE Micro, Special Issue: Top Picks from Computer Architeare Conferences (TOP PICKSYol. 31 (1), January/February 2011.
M. Aater Suleman, Onur Mutldose A. Joao, Khubaib, and Yale N. Patt, “Data Marshalindyfialti-core Systems,JEEE Micro, Special
Issue: Top Picks from Computer Architecture ConferencesgP PICKS) vol. 31 (1), January/February 2011.

Benjamin Lee, Engin Ipek, Onur MutlDoug Burger, “Phase Change Memory Architecture and thestfoe Scalability,”Communica-
tions of the ACM (CACM) Research Highlight, vol. 53 (7), pp. 99-106, July 2010.

Chang Joo Lee, Onur Mutlieynu Narasiman, and Yale N. Patt, “Prefetch-Aware Men@oytrollers,” accepted tiEEE Transactions
on Computerspublication pending, June 2010.

M. Aater Suleman, Onur MutliMoinuddin Qureshi, Yale N. Patt, “Accelerating Critica&ion Execution with Asymmetric Multi-Core
Architectures,TEEE Micro, Special Issue: Top Picks from Computer Architere Conferences (TOP PICKSYol. 30 (1), pp. 131-141,
January/February 2010.

Benjamin Lee, Ping Zhou, Jun Yang, Youtao Zhang, Bo Zkagjn Ipek, Onur MutluDoug Burger, “Phase Change Technology and the
Future of Main Memory,1IEEE Micro, Special Issue: Top Picks from Computer Architaare Conferences (TOP PICKS)ol. 30 (1),
pp. 60-70, January/February 2010.

Can Alkan, Jeffrey M. Kidd, Tomas Marques-Bonet, Gozdsay, Francesca Antonacci, Fereydoun Hormozdiari, Jacokit@man,
Carl Baker, Maika Malig, Onur MutluS. Cenk Sahinalp, Richard A. Gibbs, Evan E. Eichler, “Peatimed Copy-Number and Segmental
Duplication Maps using Next-Generation Sequenciigture Genetics[Epub: August 30], vol. 41 (10), pp. 1061-1067, October200
Hyesoon Kim, José A. Joao, Onur Mytthang Joo Lee, Yale N. Patt, Robert S. Cohn, “Virtual Prog@ounter (VPC) Prediction: Very
Low-Cost Indirect Branch Prediction using Conditional Beh Prediction HardwareJEEE Transactions on Computers (TG)vol. 58
(9), pp. 1153-1170, September 20@nline featured article.
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61.

62.

63.

64.

65.

66.

Kypros Constantinides, Onur Mutlliodd Austin, and Valeria Bertacco, “A Flexible Softwaradgd Framework for Online Detection of
Hardware Defects JEEE Transactions on Computers (TC)ol. 58 (8), pp. 1063-1079, August 2009.

Onur Mutluand Thomas Moscibroda, “Parallelism-Aware Batch SchedulEnabling High-Performance and Fair Memory Controllers
IEEE Micro, Special Issue: Top Picks from Computer Architeiere Conferences (TOP PICKSYol. 28(1), January/February 2009.

José A. Joao, Onur Mutlidyesoon Kim, Yale N. Patt, “Dynamic Predication of Indirdamps,” IEEE Computer Architecture Letters
(CAL), vol. 6, May 2007.

Hyesoon Kim, José A. Joao, Onur MytMale N. Patt, “Diverge-Merge Processor: Generalized andr@y-Efficient Dynamic Pred-
ication,” IEEE Micro, Special Issue: Top Picks from Computer Architeare Conferences (TOP PICKSol. 27(1), pp. 94-104,
January/February 2007.

Onur Mutly Hyesoon Kim, Yale N. Patt, “Address-Value Delta (AVD) Pisttbn: A Hardware Technique for Efficiently Parallelizing
Dependent Cache Misse$ZEE Transactions on Computers (TC)ol. 55 (12), pp. 1491-1508, December 2086atured article.

Onur Mutly Hyesoon Kim, Yale N. Patt, “Efficient Runahead Executiomwer-Efficient Memory Latency Tolerancd EEE Micro,
Special Issue: Top Picks from Computer Architecture Conégices (TOP PICKS)vol. 26(1), pp. 10-20, January/February 2006.

Hyesoon Kim, Onur Mutluared Stark, Yale N. Patt, “Wish Branches: Enabling Adapmind Aggressive Predicated ExecutidEEE
Micro, Special Issue: Top Picks from Computer Architectuféonferences (TOP PICKS)ol. 26(1), pp. 48-58, January/February 2006.

Onur Mutly Hyesoon Kim, David N. Armstrong, Yale N. Patt, “An Analysiithe Performance Impact of Wrong-Path Memory Reference
on Out-of-Order and Runahead Execution ProcesskifEE Transactions on Computers (TGyol. 54 (12), pp. 1556-1571, December
2005.

Onur Mutly Hyesoon Kim, David N. Armstrong, Yale N. Patt, “Using thedtiLevel Caches as Filters to Reduce the Pollution Cauged t
Speculative Memory Referencesgjternational Journal of Parallel Programming (IJPP) vol. 33 (5), pp. 529-559, October 2005.

Onur Mutly Hyesoon Kim, Jared Stark, Yale N. Patt, “On Reusing the Resf Pre-Executed Instructions in a Runahead Executiol
Processor,JEEE Computer Architecture Letters (CAL)vol. 4, January 2005.

Onur Mutly Jared Stark, Chris Wilkerson, Yale N. Patt, “Runahead Ettec: An Effective Alternative to Large Instruction Winds,”

IEEE Micro, Special Issue: Top Picks from Computer Archittere Conferences (TOP PICKS)vol. 23(6), pp. 20-25, Novem-
ber/December 2003.

Editorial Articles

67.

68.

Yale N. Patt, Onur Mutlu“Guest Editor’s Introduction: Top PicksJEEE Micro, Special Issue (IEEE MICRO) vol. 31(1), Jan-
uary/February 2011.

Sangyeun Cho, Tao Li, Onur Mutltinteraction of Many-core Computer Architecture and Gytierg Systems: Guest Editors’ Introduc-
tion," IEEE Micro, Special Issue (IEEE MICRO) vol. 28(3), pp. 2-5, May/June 2008.

Significant Technical Reports (otherwise unpublished)

69.

70.

71.

72.

73.

Veynu Narasiman, Chang Joo Lee, Michael Shebanow, Rudiftakhutdinov, Onur Mutly Yale N. Patt, “Improving GPU Performance
via Large Warps and Two-Level Warp Scheduling,” HPS TechifReport, TR-HPS-2010-006, December 2010.

Eiman Ebrahimi, Chang Joo Lee, Onur Muale N. Patt, “Prefetch-Aware Shared-Resource Managefoemulti-Core Systems,” HPS
Technical Report, TR-HPS-2010-005, December 2010.

Chang Joo Lee, Eiman Ebrahimi, Veynu Narasiman, OnuhiMiale N. Patt, “DRAM-Aware Last-Level Cache ReplacemehtPS
Technical Report, TR-HPS-2010-007, December 2010.

Chang Joo Lee, Veynu Narasiman, Eiman Ebrahimi, Onuluyi¥ale N. Patt, “DRAM-Aware Last-Level Cache Writeback: Reihg
Write-Caused Interference in Memory Systems,” HPS Teaiiteport, TR-HPS-2010-002, April 2010.

Onur Mutly “Efficient Runahead Execution Processors,” Ph.D. Dissiert, HPS Technical Report, TR-HPS-2006-007, July 2008n-
inated for the ACM Doctoral Dissertation Award by the Univer sity of Texas at Austin

Patents and Invention Disclosures (filed while in Industry)

. Thomas Moscibroda, Onur MutltBufferless Routing in On-Chip Interconnection NetwgfRdS Patent application filed January 2009.
. Thomas Moscibroda, Onur MutltPrioritization of Multiple Concurrent Threads for Schaithg Requests to Shared Memory,” US Patent

application filed October 2008.

. Thomas Moscibroda, Onur MutltCoordination Mechanisms among Multiple Memory Conteodl for Reducing Energy Consumption,”

US Patent application filed March 2008.

. Thomas Moscibroda, Onur MutltControlling Interference in Shared DRAM Systems usingdBaScheduling,” US Patent Application

filed February 2008.

. Onur Mutly José A. Joao, “Feedback Mechanism for Dynamic Preditcatfdndirect Jumps,” US Patent Application filed December

2007.

. José A. Joao, Onur MutltTarget-Frequency based Indirect Jump Prediction formHRgrformance Processors,” US Patent Applicatior

filed December 2007.
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11.

12.

10.

11.

12.

13.

14.

. Onur Mutly Thomas Moscibroda, “A Software-Configurable and Stath&iFair Memory Access Scheduling Mechanism for Share

Memory Systems,” US Patent Application filed November 2007.

. Thomas Moscibroda, Onur MutltMulti-level DRAM Controller to Manage Access to DRAM,” UBatent Application filed August 2007.
. Onur Mutly Thomas Moscibroda, “Parallelism-Aware Memory Reques$ie8aling in Shared Memory Controllers,” US Patent Applica-

tion filed August 2007.
Thomas Moscibroda, Onur MutltFairness in Memory Systems,” US Patent Application filaty 2007.

Jared Stark, Chris Wilkerson, Onur MytApparatus for Memory Communication During Runahead Exien,” US Patent Application
filed December 2002.

Eric Sprangle, Onur MutJdMethod and Apparatus to Control Memory Accesses,” US matember 6,799,257 (September 28, 2004).
Assignee: Intel Corporation.

Invited Talks and Lectures

. “PCM (NVM) as Main Memory: Opportunities and Challenges”

e Carnegie Mellon University, Parallel Data Lab RetreatdBiirgh, PA, October 25, 2010.

. “Research Challenges in Future Computing Platforms”

e Carnegie Mellon University, ECE Department Faculty Redtrééeeling, WV, August 12, 2010.

. “Multi-core Architectures and Shared Resource Managegnf@indamentals and Recent Research”

e Seoul National University, Lecture Series (12 hours), $a€area, July 6-9, 2010.
e Korea Advanced Institute of Science and Technology, Glabature Series (15 hours), Daejeon, Korea, July 26-29, 2010

. “End-to-end QoS-aware, High-Performance and Custdstézdany-Core Memory Systems”

¢ Intel Memory Hierarchy Meeting, Hillsboro, OR, 8 Octoberl20

. “Rethinking Core Design in the Power-Constrained MamyeFEra”

¢ Intel Core Workshop, Hillsboro, OR, 27 September 2010.

. “Some Ideas for ILP Research”

o CRA Workshop on Advancing Computer Architecture Resed®elattle, WA, 20 September 2010.

. “Designing High-Performance and Fair Shared Multi-cbtemory Systems: Two Approaches” or “QoS-Aware Multi-Corelory

System Management”
e Gigascale Systems Research Center E-Seminar, 23 March 2010
Pennsylvania State University, CSE Colloquium, 26 March®0
ARM, Inc., Austin, TX, 8 April 2010.
Advanced Micro Devices, Austin, TX, 9 April 2010.
Microsoft Research, Redmond, WA, 27 April 2010.
HP Laboratories, Palo Alto, CA, 25 May 2010.
VMware, Palo Alto, CA, 26 May 2010.
Intel Corporation, Hillsboro, OR, 27 May 2010.
Gigascale Systems Research Center Annual Review, SanC#s29 September 2010.
Intel Corporation ArchFest, Hillsboro, OR, 8 October 2010.
ASPLOS 2011 Program Committee Symposium, Pittsburgh, PA&ober 2010.

. “Rethinking Memory System Design in the Nanoscale Maye(Era”

¢ Intel Memory Hierarchy Workshop, Hillsboro, OR, 22 Janu2aé10.
e ASPLOS Workshop on Architecting Memory Technologies dbirgh, PA, 14 March 2010.

. "“Asymmetry Everywhere (with Automatic Resource Managatji

e CRA Workshop on Advancing Computer Architecture Resedgeim Diego, CA, 22 February 2010.

“Preventing Memory Performance Attacks in Multi-Cosest&ms”
e ECE Seminar, Carnegie Mellon University, 5 February 2009.
e Massachusetts Institute of Technology, 23 April 2008.
e Carnegie Mellon University, 15 April 2008.

“Parallelism-aware Batch Scheduling: Enhancing bettidPmance and Fairness of Shared DRAM Systems”
e IBM Austin Research Laboratory, Austin, TX, 19 June 2009.
¢ Advanced Micro Devices Research Lab, Redmond, WA, 6 Mar€920
e Beihang University, Beijing, China, 21 June 2008.

“ATLAS: A Scalable and High-Performance Scheduling@kithm for Multiple Memory Controllers”
e Advanced Micro Devices Research Lab, Redmond, WA, Octob@®2
e Freescale Semiconductor, Austin, TX, 8 April 2010.

“Memory Performance Attacks and Fair Memory Schedtling
e University of British Columbia and IEEE Computer Societgrn¢ouver, BC, Canada, 6 March 2008.
e ASPLOS PC Meeting Research Seminar, Microsoft ResearcBgcidher 2007.
e Multi-Core Virtual Team Meeting, Microsoft, 5 October 2007

“MSR Computer Architecture Group: Vision and Projects”



e Presentation to Rico Malvar, MSR-Redmond Director, MiofoResearch, 12 December 2007.

15. “Hardware-Based Devirtualization of Virtual FunctiGalls”
e MSR Systems and Networking Seminar, Microsoft Researcheceber 2006.

16. “Runahead Execution and AVD Prediction: A Power-effitierocessing Paradigm for Tolerating Long Main Memory hates”
e University of Illinois Urbana-Champaign, Computer Engiriag Seminar, Urbana, IL, USA, 23 January 2007.

Xilinx Labs, San Jose, CA, USA, 16 June 2006.

Microsoft Research, Redmond, WA, USA, 12 June 2006.

Stanford University, Department of EE, Computer ArchiteetSeminar, Stanford, CA, USA, 7 June 2006.

MIPS Technologies, Mountain View, CA, USA, 6 June 2006.

IBM T.J. Watson Research Center, Yorktown Heights, NY, USAune 2006.

Carnegie Mellon University, Department of ECE, CALCM SearirPittsburgh, PA, USA, 30 May 2006.

Hewlett-Packard Laboratories, Palo Alto, CA, USA, 4 May 200

University of California, San Diego, Department of Compi8eience and Engineering, CA, USA, 21 April 2006.

University of Texas at Austin, Department of ECE, Guest uezfor EE382N (Microarchitecture), 11-12 April 2006.

17. “Efficient Runahead Execution”
e Advanced Micro Devices, Sunnyvale, CA, USA, May 2005.
¢ Intel Barcelona Research Center, Barcelona, Spain, Nogeai5.

18. “Runahead Execution”
e Advanced Micro Devices, Sunnyvale, CA, USA, May 2004.
e Instituto de Informatica, Universidade Federal Rio Graddé&ul (UFRGS), Porto Alegre, Brazil, October 2004.

19. “Runahead Execution: A Mechanism to Approximate thédPerance of Large Instruction Windows”
e Enterprise Platforms Group, Intel Corporation, Santa& @A, USA, August 2002.
e Desktop Platforms Group, Intel Corporation, Hillsboro, QFSA, August 2002.

Conference Talks

20. “Data Marshaling for Multi-core Architectureg7th International Symposium on Computer Architect@te Malo, France, June 2010.

21. “Parallelism-aware Batch Scheduling: Enhancing battidPmance and Fairness of Shared DRAM Syste®th International Sympo-
sium on Computer ArchitecturBeijing, China, June 2008.

22. “Stall-Time Fair Memory Access Scheduling(th International Symposium on Microarchitectu@hicago, IL, USA, December 2007.

23. “Memory Performance Attacks: Denial of Memory ServineMulti-Core Systems,”Ll6th USENIX Security SymposiuBoston, MA,
USA, August 2007.

24. “Address-Value Delta Predictior88th International Symposium on MicroarchitectuBarcelona, Spain, November 2005.

25. “Techniques for Efficient Processing in Runahead ExesEngines,’32nd International Symposium on Computer Architectitadison,
WI, USA, June 2005.

26. “Wrong Path Events and Their Application to Early Migfition Detection and Recovery37th International Symposium on Microar-
chitecture Portland, OR, USA, December 2004.

27. “Cache Filtering Technigues to Reduce the Negative oihpUseless Speculative Memory References on Processmrfance,”16th
Symposium on Computer Architecture and High Performaneapiting Foz do Iguacu, Brazil, October 2004.

28. “Runahead Execution: An Alternative to Very Large laostion Windows for Out-of-order Processor8th International Conference on
High Performance Computer Architectyu#enaheim, CA, USA, February 2003.

Teaching Experience

Carnegie Mellon University, ECE Department, Instructor for Graduate Computer Architecture CourseBCE-740all 2010

e Instructor rating based on student evaluations: 4.5/3(b@}students responded)

Carnegie Mellon University, ECE Department, Instructor for Parallel Computer Architecture Course ERR,Spring 2010

e Instructor rating based on student evaluations: 4.441B(?(Q students responded)

Carnegie Mellon University, ECE Department, Instructor for Advanced Computer Architecture Course EQHE,Spring 2009

e Instructor rating based on student evaluations: 4.6/%B&students responded)

University of Texas at Austin, ECE Department Teaching Assistant for Senior-level Computer Architeet@ourse EE360Nspring 2003
e Instructor rating based on student evaluations: 4.7/2/(bstudents responded)

University of Texas at Austin, ECE Department Teaching Assistant for Senior-level Computer Architeet@ourse EE360Nspring 2001
e Instructor rating based on student evaluations: 4.8/3(b(Bstudents responded)

University of Texas at Austin, ECE Department Teaching Assistant for Freshman-level Intro. to Commu@ourse EE306&all 2000

e Instructor rating based on student evaluations: 4.7/%bstudents responded)
Supervised Students

Current PhD Students at CMU: Rachata Ausavarungniruns@naik, Chris Fallin, Yoongu Kim, Justin Meza, Gennady Reldnko, Vivek
Seshadri, Lavanya Subramanian, Evangelos Vlachos, Ha¥dgin



Current Undergraduate Students at CMU: Rachael Harding

Current Masters Students at CMU: Huimin Yang

Current Mentees at UT-Austin: Eiman Ebrahimi, Jose Joaop&ib, Chang Joo Lee, Rustam Miftakhutdinov, Veynu Narasimater Suleman
Internship Manager of: Rishi Agarwal (IIT-Kanpur), Kypr@®nstantinides (Michigan), Alejandro Cornejo (MIT), Regdrna Das (Penn State),
Eiman Ebrahimi (UT-Austin), Engin Ipek (Cornell), Jose d@alT-Austin), Yanjing Li (Stanford), Xuehai Qian (llling)

Ph.D. Thesis Committee Member of: Chen-Ling Chou (CMU),tRparna Das (Penn State), Eiman Ebrahimi (UT-Austin), Efggk (Cornell),
Lei Jin (Pitt), Karthik Lakshmanan (CMU), Chang Joo Lee (Aistin), Olatunji Ruwase (CMU), Marek Telgarsky (CMU)

Professional Service
Technical Journal Editorships

Associate Editor, ACM Transactions on Architecture and €08gtimization, Feb. 2010 - Present.

Co-Guest Editor, IEEE Micro special issue (May/June 2008)Tde Interaction of Computer Architecture and Operatiggt8ms in the Many-
core Era,” May/June 2008.

Co-Guest Editor, IEEE Micro special issue (Jan/Feb 2011Miaro’s Top Picks from Computer Architecture Conferengdan/Feb 2011.

Technical Conference Program and Steering Committee Chaimanships/Memberships

IEEE Micro Top Picks Selection Committee Co-Chair, IEEE MiSpecial Issue on Top Picks from Computer Architecturef@amces, 2011.
IEEE Micro Top Picks Selection Committee Member, IEEE Mi&pecial Issue on Top Picks from Computer Architecture Qmmfees, 2010,
20009.

ISCA Program Committee Member, International Symposiuncomputer Architecture, 2010, 2008.

MICRO Program Committee Member, International Symposimnvicroarchitecture, 2008, 2007.

ASPLOS Program Committee Member, Intl. Conf. on Architeat$Support for Programming Lang. and Operating Systemk] 22009.
HPCA Program Committee Member, International Symposiuriligih Performance Computer Architecture, 2010, 2009.

ICCD Program Committee Member, IEEE International Confeeson Computer Design, 2010, 2009.

[ISWC Program Co-Chair, 4th IEEE International Symposium\Morkload Characterization (IISWC), Sep. 2008.

[ISWC Program Committee Member, IEEE International Syniyroson Workload Characterization, 2009.

[ISWC Steering Committee Member, IEEE International Sysipa on Workload Characterization, 2008-Present.

MSPC Program Committee Member, ACM SIGPLAN Workshop on Mgn8ystems Performance and Correctness, with ASPLOS, 2008.

Technical Workshop Committee Memberships

WIOSCA Co-organizer, Workshop on the Interaction betweper@ting Systems and Computer Architecture, 2007-201€ld(tith ISCA).
WEED Program Committee Member, Workshop on Energy-Effidiasign, 2010. (held with ISCA)

PESPMA Program Committee Member, Workshop on Parallel @@t of Sequential Programs on Multi-core Architectu@e1.0, 2009. (held
with ISCA)

CATARS Program Committee Member, Workshop on Compilerftectural Techniques for Application Reliability/Seityr2009, 2008. (held
with DSN)

WDA Program Committee Member, Workshop on Dependable Agchires, 2008, 2006. (held with MICRO)

RAAW Program Committee Member, Reconfigurable and Adagtnahitecture Workshop, 2007. (held with MICRO)

Technical Reviewer for Journals

ACM Transactions on Architecture and Code OptimizationMATransactions on Design Automation of Electronic SysteBmnmunications
of the ACM, IEEE Computer, IEEE Micro, IEEE Transactions oangputers, IEEE Transactions on Parallel and Distributestesys, IEEE
Transactions on Reliability, IEEE Computer Architectuedters, HIPEAC Journal. Journal of Parallel and DistriduB®mputing, ACM/IEEE
Transactions on Networking.

Technical Reviewer for Conferences
ISCA, MICRO, HPCA, ASPLOS, Usenix Security Symposium, HSt@AC, ICS, PACT, IPDPS, ISPASS, HIPEAC, Euro-Par, SBAMPA
WASP, SBCCI.

Expert Reviewer for Research Proposals

NSF Review Panel Participant, 2007, 2008, 2009, 2010.

DOE Review Panel Participant, 2010.

Microsoft Research Breakthrough Research Grant PropasaéRer, 2007.
Microsoft Research New Faculty Fellowship Candidate Reeie2006, 2007.
Microsoft Research Reviewer for Miscellaneous RequestBifoposals, 2007, 2008.
Microsoft Research Fellowship Candidate Reviewer, 2006722008.

Departmental Committee Memberships

CMU CSD Faculty Hiring Committee, 2010.
CMU ECE Seminar Committee, 2011, 2010.



Other Committee Memberships

Local Arrangements Chair, ASPLOS 2010.
Publicity Chair, HPCA 2010, IISWC 2009, ASPLOS 2008.
Publications Chair, ICS 2007.

Professional Memberships

Member of IEEE, since 2000, IEEE-CS, ACM, and ACM-SIGARCIce 2005, and ACM-SIGMICRO, since 2007
Member of Eta Kappa Nu Electrical Engineering Honor Socétgl Tau Beta Pi Engineering Honor Society, since 1998



