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Department of Electrical and
Computer Engineering,

= mkinsy@bu.edu

Research Interests

Computer architecture, with particular emphasis on: secure many-core architectures, network-on-chip (NoC)
routing, hardware security, self-aware, adaptive multicore architectures, application of machine learning tech-
niques to hardware execution, large-scale hard real-time distributed computer and cyber-physical systems.

2013

2009

2007

2007

2016—present

2014-2016

2014-2016

Education

Ph.D., Electrical Engineering and Computer Science.

Massachusetts Institute of Technology, Cambridge, MA.

Thesis: “Many-core Architectures with Time Predictable Execution Support for Hard Real-time
Applications”

Thesis advisor: Srinivas Devadas

Minor in Finance, Sloan School of Management.

M.S., Electrical Engineering and Computer Science.

Massachusetts Institute of Technology, Cambridge, MA.
Thesis Title: "Application-Aware Deadlock-Free Oblivious Routing”
Thesis advisor: Srinivas Devadas.

B.S.E, Computer Systems Engineering, Arizona State University, Tempe, AZ.
Magna Cum Laude.

B.S., Computer Science, Arizona State University, Tempe, AZ.
Magna Cum Laude.

Appointments

Assistant Professor,

Department of Electrical and Computer Engineering, Boston University.

Director of the Adaptive and Secure Computing Systems (ASCS) Laboratory

Lead the laboratory’s research efforts in hardware security, emerging adaptive architectures
and artificial neural network accelerations.

Assistant Professor,
Department of Computer and Information Science, University of Oregon.
Director of the Computer Architecture and Embedded Systems Laboratory

Research Affiliate,
Computer Science and Artificial Intelligence Laboratory (CSAIL),
Massachusetts Institute of Technology.
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2013-2014

2010-2013

2007-2013

2006-2007

1/2007-
5,/2007

[J3]

Technical Staff,

Lincoln Laboratory (FFRDC)

Massachusetts Institute of Technology.

Advanced Computer Concepts: Photonically Optimized Embedded Microprocessors
(POEM) to demonstrate the integration of photonics technologies within embedded mi-
croprocessors for seamless, energy-efficient, high-capacity communications.

Self-Aware Secure Architectures: Cognitive and adaptive architectures that are able to
reason about the trade-off between the precision of results and the computational time
and enforce execution security policies.

Research Assistant, Institute for Soldier Nanotechnologies, MIT.

Ivan Celanovic Group

MARTHA Project: Work in this laboratory focuses on advanced nanotechnology research
to improve the survival of future soldiers. One of the mission areas is next generation high-
performance computing. | led the design efforts for a prototype time-predictable computer
architecture for cyber-physical systems, called MARTHA (Multicore Architecture for Real-
Time Hybrid Applications).

Research Assistant, Computer Science and Artificial Intelligence Laboratory, MIT.
Computation Structures Group

Srinivas Devadas Group

Research Activities: Emerging computing models and technologies: reconfigurable multi-
core substrate, networks-on-chip (NoCs), systems-on-chip (SoCs), embedded systems,
hardware security, heterogeneous systems, and high performance computing.

Undergraduate Research Assistant, ASU.

VLS Electronic Design Automation Laboratory

Sarma Vrudhula Group

Hybrid Energy Project: Hydrogen based fuel cell and Li-ion batteries hybrid energy source
prototype for usage in portable electronic devices. The system includes a fuel processor, a
PEMFC stack and its controller, and a charge management subsystem.

Undergraduate Research Assistant, ASU.

Web and Semi-structured Database Group

Chen Yi Group & Zoe Lacroix Group

Workflow Project: Workflows analysis and adaptation in Scientific Explorations. We ex-
amined the problem of effectively reproducing the results of exploratory scientific workflow.

Publications & Presentations

Journals

P. Ren, M. Kinsy, and N. Zheng: “Fault-Aware Load-Balancing Routing for 2D-Mesh and
Torus On-Chip Network Topologies." In the Transactions on Computers (TC), March 2016.
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[J2]

[J1]

[C19]

[C18]

[C17]

[C16]

[C15]

[C14]

[C13]

[C12]

[C11]

[C10]

[CI]

P. Ren, X. Ren, S. Sane, M. Kinsy, and N. Zheng: "Deadlock-Free and Connectivity-
Guaranteed Methodology for Achieving Fault-tolerance in On-chip Networks." In the Trans-
actions on Computers (TC), February 2016.

M. Kinsy, M. H. Cho, T. Wen, M. Lis, G. E. Suh, M. Dijk, and S. Devadas: "Optimal and
Heuristic Application-Aware Oblivious Routing." In the Transactions on Computers (TC),
January 2013.

Peer-Reviewed Conferences

M. Kinsy, S. Khadka and M. Isakov: “PreNoc: Neural Network based Predictive Routing for
Network-on-Chip Architectures." in the 27th edition of the ACM Great Lakes Symposium
on VLSI (GLSVLSI), May 2017.

M. Kinsy, S. Khadka, M. Isakov and A. Farrukh: “Hermes: Secure Heterogeneous Multicore
Architecture Design." In the IEEE International Symposium on Hardware Oriented Security
and Trust (HOST), May 2017.

P. Ren, M. Kinsy, M. Zhu and N. Zheng: “Towards Connectivity-Guaranteed Power-gating
Large-scale On-chip Networks", The 7th International Green and Sustainable computing
conference (IGSC), Nov 7-9, 2016.

J. Mohr and M. Kinsy: “Securitas: Multi-Tenant Secure Computer Architecture."
In the 40th Government Microcircuit Applications and Critical Technology Conference
(GOMACTech-15), April, 2015.

M. Kinsy and S. Devadas: “Low-Overhead Hard Real-time Aware Interconnect Network
Router." In IEEE High Performance Extreme Computing (HPEC), September, 2014.

M. Kinsy and S. Devadas: “Algorithms for Scheduling Task-based Applications onto Het-
erogeneous Many-core Architectures." In IEEE High Performance Extreme Computing
(HPEC), September, 2014.

M. Kinsy, I. Celanovic, O. Khan, and S. Devadas: “MARTHA: Architecture for Control and
Emulation of Power Electronics and Smart Grid Systems." In IEEE International Conference
on Design, Automation and Test in Europe (DATE), March, 2013.

M. Kinsy, M. Pellauer, and S. Devadas: “Heracles: A Tool for Fast RTL-Based Design
Space Exploration of Multicore Processors." In Proceedings of the 21st International Sym-

posium on Field-Programmable Gate Arrays (FPGA), February 2013.

J. Poon, M. Kinsy, N. Pallo, S. Devadas, and I. Celanovic: “Hardware-in-the-loop testing
for electric vehicle drive applications." In Proceedings of the 27th Annual IEEE Applied
Power Electronics Conference and Exposition (APEC), February 2012.

M. Kinsy, O. Khan, I. Celanovic, M. Dusan, N. Celanovic, and S. Devadas: “Time-
Predictable Computer Architecture for Cyber-Physical Systems: Digital Emulation of Power
Electronics Systems." In Proceedings of the 32nd Real-Time Systems Symposium (RTSS),
December 2011.

M. Kinsy, M. Pellauer, and S. Devadas: “Heracles: Fully Synthesizable Parameterized
MIPS-Based Multicore System." In Proceedings of the 21st International Conference on
Field Programmable Logic and Applications (FPL), September 2011.
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[C8]

[C7]

[C6]

[C5]

[C4]

[C3]

[C2]

[C1]

[w4]

[w4]

[W3]

[W2]

M. Lis, K. S. Shim, M. H. Cho, C. Fletcher, M. Kinsy, |. Lebedev, O. Khan, and S. Devadas:
“Brief Announcement: Distributed Shared Memory based on Computation Migration."
In Proceedings of the 23rd Symposium on Parallelism in Algorithms and Architectures
(SPAA), June 2011.

M. Kinsy, D. Majstorovic, P. Haessig, J. Poon, N. Celanovic, I. Celanovic, and S. Devadas:
“High-Speed Real-Time Digital Emulation for Hardware-in-the-Loop Testing of Power Elec-
tronics: A New Paradigm in the Field of Electronic Design Automation (EDA) for Power
Electronics Systems." In Proceedings of the 2011 International Exhibition & Conference
for Power Electronics, Intelligent Motion, Power Quality (PCIM Europe), May 2011.

M. Pellauer, M. Adler, M. Kinsy, A. Parashar, and J. Emer: “HAsim: FPGA-based high-
detail multicore simulation using time-division multiplexing." In Proceedings of the 17th
International Symposium on High Performance Computer Architecture (HPCA), February
2011.

M. H. Cho, M. Lis, K. S. Shim, M. Kinsy, T. Wen, and S. Devadas: "Oblivious Routing in
On-Chip Bandwidth-Adaptive Networks." In Proceedings of the Parallel Architectures and
Compilation Techniques (PACT), September 2009.

M. Kinsy, M. H. Cho, T. Wen, G. E. Suh, M. Dijk, and S. Devadas: “Application-Aware
Deadlock-Free Oblivious Routing." In Proceedings of the International Symposium on Com-
puter Architecture (ISCA), June 2009.

K. S. Shim, M. H. Cho, M. Kinsy, T. Wen, M. Lis , G. E. Suh, and S. Devadas: “A
Comparison of Static and Dynamic Virtual Channel Allocation in Oblivious Routing." In
Proceedings of the International Symposium on Networks-on-Chip (NOCS), May 2009.

M. H. Cho, C-C. Cheng, M. Kinsy, G. E. Suh, and S. Devadas: "Diastolic Arrays:
Throughput-Driven Reconfigurable Computing." In Proceedings of the International Con-
ference on Computer-Aided Design (ICCAD), November 2008.

M. Kinsy and Z. Lacroix: “Storing Efficiently Bioinformatics Workflows." In Proceedings
of the 2007 IEEE International Symposium on Bioinformatics Bioengineering (BIBE),
October 2007.

Peer-Reviewed Workshops

M. Kinsy, R. Agrawal and H. Nguyen: "Fast Processing of Large Graph Applications
Using Asynchronous Architecture." Boston Area Architecture 2017 Workshop (BARC17),
January 2017.

M. Kinsy and S. Devadas: “Heracles 2.0: A Tool for Design Space Exploration of
Multi/Many-core Processors." Workshop on the Intersections of Computer Architecture
and Reconfigurable Logic (CARL 2012) Co-located with ISCA-39, June 2012.

M. H. Cho, M. Lis, K. S. Shim, M. Kinsy, and S. Devadas: "Path-Based, Randomized,
Oblivious Routing." In Proceedings of the 2nd International Workshop on Network-on-Chip
Architectures (NoCArc’09), December 2009.

Q. Shao, M. Kinsy and Y. Chen: “Storing and Discovering Critical Workflows from Log
in Scientific Exploration." In Proceedings of the 2007 IEEE International Workshop on
Scientific Workflows (SWF), July 2007.
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[Wi]

[P3]

[P2]

[P1]

[R2]

[R1]

Invited Talk |
Host Prof.
Pengju Ren

Invited Talk |
Host Prof.
Leibo Liu

Invited Talk |
Host Prof.
Marten van Dijk

Invited Talk |
Host Prof.
Ronald Metoyer

Heracles

M. Kinsy, Z. Lacroix, C. Legendre, P. Wlodarczyk, N. Yacoubi Ayadi: “ProtocolDB: Storing
Scientific Protocols with a Domain Ontology." Lecture Notes in Computer Science by
Springer-Verlag. WISE Workshops 2007: 17-28

Posters

S. Khadka, S. Ergullu-Koehnen, B. Gravelle, and M. Kinsy: “Neural network based pre-
dictive routing for network-on-chip architectures." Work-in-Progress Presentation at 53rd
Design Automation Conference (DAC 2016), June 2016.

P. Ren, M. Kinsy, C. Yang, B. Gravelle, S. Khadka, and N. Zheng: “Copal: Connectivity
preserving algorithm for network-on-chip power-gating." Work-in-Progress Presentation at
53rd Design Automation Conference (DAC 2016), June 2016.

M. Kinsy, J. Poon, I. Celanovic, O. Khan, and S. Devadas: “A Multicore Architecture for
Control and Emulation of Power Electronics and Smart Grid Systems Under Hard Real-

Time Constraints." Work-in-Progress Presentation at 49th Design Automation Conference
(DAC 2012), June 2012.

Reports

P. Ren, M. Kinsy, M. Zhu, S. Khadka, M. Isakov, A. Ramrakhyani, T. Krishna, and N.
Zheng. “FASHION: Fault-Aware Self-Healing Intelligent On-chip Network." arXiv preprint
arXiv:1702.02313, 2017.

M. Kinsy and R. Uhler: “SHA-3: FPGA implementation of ESSENCE and ECHO hash
algorithm candidates using Bluespec." CSG-Report, CSAIL, MIT, May, 2009

Recent Talks

Asynchronous Architecture Design for Fast Processing of Large Graph Applications, Insti-
tute of Artificial Intelligence and Robotics, Xi'an Jiaotong University, 2017.

Self-Aware Polymorphic Computer Architecture Design, Institute of Microelectronics, Ts-
inghua University, 2017.

Secure Heterogeneous Multicore Architecture Design, ECE Department, University of Con-
necticut, 2016.

Secure Multicore Architecture Design, ECE Department, University of Notre Dame, 2016.

Major Software Released
A Tool for Fast RTL-Based Design Space Exploration of Multicore Processors.
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Fall 2016

Fall 2015

Spring 2015 |
Spring 2016

Winter 2016 |
Fall 2014

IAP 2012

Fall 2009

Ph.D
Ph.D

Ph.D
M.S./Ph.D
M.S.

M.S.

B.S.

Teaching Experience

EK131/132: Introduction to Engineering, Boston University, College of Engineering.
The class introduces students to engineering analysis and design. Topics covered in the class
include: introduction to analog and digital systems, binary number system, electronic components,
RC circuit, circuit analysis, combinational and sequential circuits, micro-control design, and system
programming.

CIS 314: Computer Organization, University of Oregon, Dept. of Computer and Infor-
mation Science.

This course covers the basics of computer organization with emphasis on register-level computer
organization, instruction set architecture, and assembly language programming. The class has
roughly 75 undergraduate students.

CIS 407/507: Complex Digital System Design, University of Oregon, Dept. of Com-
puter and Information Science.

The course introduces architecture and design concepts underlying modern complex VLSIs and
system-on-chips. The class has senior undergraduate and graduate students from the Computer
and Information Science and Physics departments.

CIS 429/529: Computer Architecture, University of Oregon, Dept. of Computer and
Information Science.

The objectives are to provide students a strong understanding of modern computing systems. The
class has roughly 30 students and includes both senior undergraduate and graduate students.
6.5918: Design and Exploration of Multicore Systems with Heracles - Instructor,
Massachusetts Institute of Technology, Dept. of Electrical Engineering and Computer
Science.

The goal in the class is to perform multi-core and many-core architectures design space exploration
using the Heracles Multicore System infrastructure. We examine different implementation choices:
core micro-architecture, levels of caches, cache sizes, routing algorithm, router micro-architecture,
distributed or shared memory, or network interface, and evaluate their impact on the overall system
performance. http://stellar.mit.edu/S/course/6/1ial2/6.5918/.

Teaching Assistant, Massachusetts Institute of Technology, Dept. of Electrical Engineer-
ing and Computer Science.

6.823: Computer System Architecture (graduate level). A graduate class on the evolution of
computer architecture and the factors influencing the design of hardware and software elements of
computer systems. Assisted in designing quizzes, retooling problem sets, leading weekly recitation
section, and grading. http://csg.csail.mit.edu/6.823/ .

Student Advisees

Current Advisees

Lake Bu, Boston University

Mihailo Isakov, Boston University

Hien Nguyen, Boston University

Shreeya Khadka, Boston University

Siva Perumal, Electrical and Computer Engineering, Boston University
Rashmi Agrawal, Electrical and Computer Engineering, Boston University
Haley Whitman, University of Oregon
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B.S.

M.S. 2016
B.S. 2015

Andrew Hill, University of Oregon

Graduated Advisees

Joseph Mohr, University of Oregon
Jack Ziesing, University of Oregon

Awards and Honors

Presidential Fellowship, MIT.

Ford Undergraduate Research Scholarship.
Tau Beta Pi Engineering Honor Society.
Phi Kappa Phi Honor Society .

National Society of Collegiate Scholars.
Golden Key International Honor Society.

Service

Internal

2016-2017 Academic Calendar.

- Dept. of Electrical and Computer Engineering, PhD Committee

- Dept. of Electrical and Computer Engineering, Faculty Search Committee
- College of Engineering, Undergraduate Curriculum Committee

External

Conference Organizing Committee.
- 50th Annual IEEE/ACM International Symposium on Microarchitecture.

Conference Review Committee.

- IEEE International Parallel and Distributed Processing Symposium.

- ACM Richard Tapia Celebration of Diversity in Computing Conference.
- IEEE International Conference on Computer Design.

Journal Review Committee.

- ACM Transactions on Reconfigurable Technology and Systems (TRETS).
- IEEE Transactions on Parallel and Distributed Systems (TPDS).

- ACM Transactions on Architecture and Code Optimization (TACO).

Grant Review Panels.
- US Department of Energy SBIR Proposals.
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—— Current Active Collaborators
Professor Srinivas Devadas, Massachusetts Institute of Technology
Dr. Ivan Celanovic, Massachusetts Institute of Technology
Mr. Antonio de la Serna, Draper Laboratory
Associate Professor, Marten van Dijk, University of Connecticut
Associate Professor, Pengju Ren, Xi'an Jiaotong University, China
Professor, Branko Milosavljevic, University of Novi Sad, Serbia

Miscellaneous
Citizenship:  United States

meeeee——— Recferences

Available upon request.
This curriculum vitae was last updated on March 17th, 2017.
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