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Education

Ph.D., Information and Computer Sciences 09/2001 — 12/2007

University of California, Irvine, Irvine, CA 92697

Advisor: Prof. Daniel Gajski

Dissertation: "No-Instruction-Set-Computer (N1SC) Technology M odeling and Compilation”

Contributions:

- Developed the new NISC technology for generating custom processors and dedicated hardware blocks.

- Developed a new cycle-accurate compiler technology that compiles application directly on a datapath without
using instruction abstraction. It combines the traditional parallelizing compiler techniques with high-level
synthesis algorithms. This compiler getsa C program (or .NET MSIL assembly) aswell asthe netlist
description of a NISC processor as inputs, and compiles the program directly on the datapath and generates the
control bitsin every clock cycle. This compiler isused in a design flow for processor customization and C-to-
HDL conversion.

- Developed several high-performance retargetabl e simulation techniques for pipelined processors.

- Developed a new template based instruction-set modeling for devel oping fast instruction-set simulators.

- Developed a new Petri-net based processor modeling for devel oping fast cycles-accurate processor simulators.

GPA: 4.00

M.Sc., Computer Engineering 09/1997 — 09/2000
University of Tehran, Tehran, Iran
Advisor: Prof. Zain Navabi
Thesis: "Synthesizable Intermediate Format”
Contributions:
- Developed an object-oriented platform-independent intermediate format for capturing VHDL.
- Developed algorithmsfor performing logic/RTL synthesis of the captured design in that intermediate format.

Bachelor of Science, Computer Engineering 09/1993 — 09/1997
Sharif University of Technology, Tehran, Iran
Project: "Programmable Function Generator”
Contributions:
- Developed an 1SA-Bus card that was ingtalled in a PC and controlled by software to generate sinusoid
waveforms with different frequency and amplitude.

Honors

- Young Student Support Program for DAC2006

- ACM SIGDA Travel Grant (2005)

- Best Paper Award, International Symposium on Hardware/Software Codesign and System Synthesis
(CODES+ISSS), 2003

- CAL(IT)2 fellowship, Winter 2002.

- Firg rank B.S. graduate of Computer Engineering in 1997, Sharif University of Technol ogy.

- Ranked 3rd among more than 8000 graduated participantsin national M.S. program exam, August 1998.

- Elected asamember of Iranian Nationa Physics Olympiad team, September 1992.

- Ranked 14t in provincial scientific exams. (3 times), 1988, 1990, 1991.
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Publications

Book Chapter

1

B. Gorjiara, M. Reshadi, D. Gajski, "Chapter 13: GNR: A Formal Language for Specification,
Compilation, and Synthesis of Custom Embedded Processors', P. Mishra, N. Dutt, Processor Description
Languages. Applications and Methodol ogies, Morgan Kaufmann, ISBN: 978-0-1237-4287-2, 2008.

B. Gorjiara, M. Reshadi, D. Gajski, "Chapter 2: L ow-Power Design with NISC Technology", J. Henkel, S.
Parameswaran, Designing Embedded Processors: A Low Power Perspective, Springer, ISBN: 978-1-4020-
5868-4, April 2007.

Journals

1

M. Reshadi, P. Mishra, N. Dutt, "Hybrid Compiled Smulation: An Efficient Technique for Instruction-Set
Ar chitecture Simulation”, ACM Transactions on Embedded Computing Systems (TECS), Volume 8, Issue 3,
April 2009.

B. Gorjiara, M. Reshadi, D. Gajski, "Merged Dictionary Code Compression for FPGA Implementation of
Custom Microcoded PES', ACM Transactions on Reconfigurable Technology and Systems (TReTS), Volume
1, Issue 2, June 2008.

M. Reshadi, B. Gorjiara, N. Dutt, "Generic Processor Modeling for Automatically Generating Very Fast
Cycle-Accurate Smulators’, IEEE Transactions on Computer Aided Design (TCAD), Volume 25, Issue 12,
pages 2904-2918, December 2006.

M. Reshadi, P. Mishra, N. Dutt, "A Retar getable Framework for Instruction-Set Architecture
Simulation”, ACM Transactions on Embedded Computing Systems (TECS), Volume 5, Issue 2, pages 431-452,
May 2006.

Conferences

1

2.

M. Reshadi, D. Gajski, "C-Based Design Flow: A Case Study on G.729a for Voice over Internet Protocol
(VolP) ", to appear in Design Automation Conference (DAC), June 2008.

M. Reshadi, D. Gajski, "Interrupt and L ow-level Programming Support for Expanding the Application
Domain of Statically-scheduled Horizontally-microcoded Ar chitecturesin Embedded Systems’, Design
Automation and Test in Europe (DATE), April 2007.

B. Gorjiara, M. Reshadi, P. Chandraiah, D. Gajski, "Generic Netlist Representation for System and PE

L evel Design Exploration”, International Symposium on Hardware/Software Codesign and System Synthesis
(CODES+1S5S), October 2006.

B. Gorjiara, M. Reshadi, D. Gajski, "Generic Architecture Description for Retar getable Compilation and
Synthesis of Application-Specific Pipelined Datapaths’, International Conference on Computer Design
(ICCD), October 2006.

J. Trajkovic, M. Reshadi, B. Gorjiara, D. Gajski, "A Graph Based Algorithm for Data Path Optimization in
Custom Processor s',9th Euromicro Conference on Digital System Design, September 2006.

B. Gorjiara, M. Reshadi, D. Gajski, "Designing a Custom Ar chitecture for DCT Using NI SC Design Flow",
Asia and South Pacific Desgn Automation Conference (ASP-DAC), Design Contest, 2006.

M. Reshadi, B. Gorjiara, D. Gajski, "Utilizing Horizontal and Vertical Parallelism with No-I nstruction-Set
Compiler for Custom Datapaths®, International Conference on Computer Design (ICCD), October 2005.

M. Reshadi, D. Gajski, "A Cycle-Accurate Compilation Algorithm for Custom Pipelined Datapaths’,
International Symposium on Hardware/Software Codesign and System Synthesis (CODESHISSS), September
2005.

M. Reshadi, P. Mishra, "M emory Access Optimizationsin Instruction-Set Simulator s', International
Symposium on Hardwar e/ Software Codesign and System Synthesis (CODESHISSS), September 2005.

10. M. Reshadi, N. Dutt, "Generic Pipelined Processor M odeling and High Perfor mance Cycle-Accur ate

Simulator Generation", Design Automation and Test in Europe (DATE), March 2005.

11. B. Gorji-Ara, P. Chou, N. Bagherzadeh, D. Jensen, M. Reshadi, "Fast and Efficient VVoltage Scheduling by

Evolutionary Slack Distribution”, Asia and South Pacific Design Automation Conference (ASP-DAC),
January 2004.

12. M. Reshadi, N. Dutt, "Reducing Compilation Time Overhead in Compiled Smulators', International

Conference on Computer Design (ICCD), October 2003.



13. M. Reshadi, N. Bansal, P. Mishra, N. Dutt, "An Efficient Retar getable Framework for Instruction-Set
Simulation”, International Symposium on Hardware/Software Codesign and System Synthesis
(CODES+1S5S), October 2003. Best Paper Award.

14. M. Reshadi, P. Mishra, N. Duitt, "Instruction Set Compiled Simulation: A Technique for Fast and Flexible
Instruction Set Simulation”, Design Automation Conference (DAC), June 2003.

15. S. Gupta, M. Reshadi, N. Savoiu, N. Dutt, R.K. Gupta, A. Nicolau, "Dynamic Common Sub-Expression
Elimination during Scheduling in High-Level Synthesis', International Symposium on System Synthesis
(1SSS), October 2002.

16. D. Rahmati, A. Salimi, M. Reshadi, Z. Navahi, "Handling Complex VHDL Semanticswith an OO
I ntermediate Format", IEEE Canadian Conference on Electrical & Computer Engineering (CCECE), May
2001.

17.B. Gorjiara, M. Reshadi, M. Fakhraie, "GeReDiF: Using XML asa Structured Data Format in Grid
Applications®, IEEE International Symposium on Cluster Computing and the Grid (CCGrid), May 2001.

18. M. Reshadi, B. Gorji-Ara, Z. Navabi, "Portability and Security, All in CHIRE File System”, Hardware
Description Language Conference (HDLCon), February 2001.

19. M. Reshadi, A. M. Gharehbaghi, Z. Navabi, "AIRE/CE: A Revision Towards CAD Toal Integration”,
International Conference on Microelectronics (ICM), November 2000.

20. M. Reshadi, B. Gorji-Ara, Z.Navabi, "HDML: Compiled VHDL in XML", VHDL International Users
Forum (VIUF), October 2000.

21. M. Reshadi, A. M. Gharehbaghi, Z. Navabi, "I nter mediate For mat Standar dization: Ambiguities,
Deficiencies, Portability issues, Documentation and | mprovements', Hardware Description Language
Conference (HDLCon), March 2000.

Technical Reports (available at Center for Embedded Computer Systems website: http://www.cecs.uci.edu)
1. B. Gorjiara, M. Reshadi, D. Gajski, "NISC Communication Interface", TR 06-05, March 2006.

M. Reshadi, B. Gorjiara, D. Gajski, "NISC Technology and Preliminary Results', TR 05-11, August 2005.

M. Reshadi, D. Gajski, "NISC M odeling and Compilation™, TR 04-33, December 2004.

D. Ggjski, M. Reshadi, "NISC Application and Advantages’, TR 04-12, May 2004.

M. Reshadi, D. Gajski, "NISC Modeling and Simulation”, TR 04-08, March 2004.

M. Reshadi, N. Dutt, "RCPN: Reduced Colored Petri Netsfor Efficient M odeling of Pipelined Processors
and Generation of Very Fast Cycle-Accurate Simulators', TR 03-48, December 2003.

7. B. Gorjiara, F. Kuester, P. Chou, M. Reshadi, "GX-GUI: A General Extensible Technique for 2-D
Interaction with VR Applications', TR 03-46, January 2003.

8. M. Reshadi, P. Mishra, N. Bansal, N. Dutt, "ReXsim: A Retar getable Framework for Instruction-Set
Architecture Simulation”, TR 03-05, February 2003.

o gk~ wWwNDd

Patent & Software Release

Patent
- "Retargetable Instruction Set Smulators', PCT Application serial no. US2004/032352. (patent pending)

Softwar e Release
- Mehrdad Reshadi, Bita Gorjiara, "Web-based NISC tool for custom processor design”, released in September
2005, availableat http://www.cecs.uci .edu/~nisc/
- Mehrdad Reshadi, Bita Gorjiara, "NISC tool-set for custom processor design”, rdeased in November 2005,
availableat http://www.cecs.uci.edu/~nisc/

Research Experience

Graduate Research Assistant 01/ 2004 — 12/2007
Embedded Systems Methodol ogy Group, University of California, Irvine.
- Developed new No-Instruction-Set-Computer (NISC) technology for designing custom (application specific)
processors or dedicated hardware accel erators.
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- Developed new compiler technology (~50,000 lines of C++ code) that combines traditional compiler techniques
with High-Level Synthesis algorithms. The developed compiler accepts programs written in ANSI C or a subset
of CIL assembly in .NET.

- Developed a new scheduling algorithm for the compiler that efficiently supports operation chaining, multi-cycle
components, and non-uniform pipelined datapaths.

- Participated in devel opment of the specification format for modeling a NI SC processor as well as modeling a
system consisting of multiple NI1SC processors.

- Participated in devel opment of a framework that integrates different NISC tools. It gets the model of aNISC
processor plusthe program C code or .NET assembly and generates different outputsincluding simulatable and
synthesizable Verilog RTL of the whole system as well as different views of the status of pipeline used for
debugging and evaluation of the results.

- Developed a web-based interface for the NISC tool-set framework available at http://www.cecs.uci.edu/~nisc.

Graduate Research Assistant 09/ 2001 — 12/2004

Architecture and Compilersfor Embedded Systems Group, University of California, Irvine.

- Researched high-performance retargetabl e techniques for cycle-accurate S mulation
Developed Reduced Colored Petri Net (RCPN) avery generic and intuitive formalism for modeling complex

pipelined processors and generating very high performance cycle-accurate simulators.
Developed cycle-accurate smulators for SrongArm and XScale processors using RCPN. The generated
simulator runs 15 times on average faster than the very popular SmpleScalar simulator for ARM.

- Researched high-performance retargetabl e techniques for ingtruction-set simulation
Developed a concise template-based formalism for modeling instruction-set of processors and generating high

performance instruction-set smulator.
Developed anew hybrid simulation technique that combined interpretive and compiled simulation algorithms.
Developed agorithmsfor: (a) compilation-time reduction, (b) general instruction-binary decoding, (c) and fast
instruction execution utilizing partial evaluation and memory-access time reduction.
Developed instruction-set smulators for ARM and SPARC processors.

- Researched course-grained reconfigurabl e array processors and design exploration tool requirements for such
architectures. Developed models for analyzing the performance of a reconfigurable matrix of processing
elements as a co-processor for a general -purpose processor.

- Implemented several compiler analysis and optimizationsin the SPARK High-Level Synthesis framework.

Graduate Research Assistant 10/ 1998 — 03/2001
CAD Lab, University of Tehran, Iran.
Developed an extensible, platform-independent intermediate format for hardware description languages (HDLS)
spemflcally VDHL and designed an integrated multi-format (Binary, XML, formatted text) file representations
for it. The format was then used in other tools such as VHDL Compiler and VHDL Simulator in the group.

- Developed several logic synthesis algorithms for converting the intermediate format to Boolean expressions and
eventually gates.

- Participated in the design and devel opment of a compiled simulation of VHDL language.

- Initiated and supervised devel opment of a generic Graphica Schematic Editor used for designing logic circuits.

- Initiated and supervised devel opment of a generic Integrated Development Environment (IDE) used for
integrating several toolsthat were developed in the CAD Lab by different researchers.

- Coordinated the Simulation, Compiler and Synthesis groupsin the CAD lab.

- Implemented several fault tolerant architectural techniques in behavioral and structural VHDL.

Teaching Experience

- Software Tools & Methods (@ University of Californialrvine, 2006; teaching assistance).

- Computer Design Lab (@ University of Californialrvine, 2006; grading).

- Design Synthesis (@ University of Californialrvine, 2002; grading).

- Design of Digita Circuits (@ University of Tehran, 2000; teaching assistance, grading, lab work).

- Hardware design and modeling using VHDL (@ University of Tehran, 1999; grading, lab work).

- Computer basics: MS-Dos, MS-Windows, MS-Office (@ Iran Power Development Co., 1996; ingructor).
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Work Experience

Staff Engineer 08/2008 — present
Qualcomm Inc., 3165 Kifer Road, Santa Clara, CA 95051.
- Currently working on mobile browser performance improvement on SoC platforms.
- Developed tool methodologies as part of ESL and Functional Verification CAD groups.
- Designed and devel oped a framework for generating HDL and C files from IP-XACT register description to be
used by verification engineers.

Senior Software Engineer 02/2008 — 08/2008
Synplicity Inc., 600 W. California, Sunnyvale, CA 94086.
(Acquired on May 15, 2008 by Synaopsys Inc. 700 East Middlefield Road, Mountain View, CA 94043-4033)
- Developed compilation, optimization, and synthesis algorithms for Verilog and SystemVerilog compilers.

Chief Software Architect 03/1999 — 08/2001

Glaobal Trading Co. (GTC), Fatemi &., Tehran, Iran.

One of the three key people who analyzed the business process of one of the biggest trading companiesin the
country Extracted and formalized the workflow of different departments.

- One of the three key people who designed a complex dynamic web-based collaborative system for automating
the business process. The system could follow the individual steps of workflow, ask usersto enter data on
proper schedules, and produce both detailed and high-level reports. Workflow could be updated in the database.

- Designed and developed an XML -based framework to help web devel opers program more efficiently. Being
donein year 2000, many of the features of my framework were similar to what was later introduced in
ASP.NET 2.0in year 2006.

- Participated in the design of database structure.

- Managed and coordinated several programmers.

Embedded Softwar e Developer 11/1996 — 03/1999
Process & Research Co. (PRE), Jordan &, Tehran, Iran.
Developed several real-time/ reliable monitoring and control applications.
- Developed an Axle Test Monitoring System for MEGA Motors Co (An automobile manufacturer).
- Developed a CNC controlling software for a drilling machinein MEGA Motors Co.
- Developed an Engine Test Monitoring System for SANE engine factory.
- Developed a Drilling Machine Controller Software for SANE engine factory.

Skills

Programming languages: C++, C#, Delphi, C, Java, Visual Basic, SQL.

Har dwar e M odeling L anguages: System Verilog, VHDL, Verilog, SystemC, SpecC.

CAD Tools: ModelSim, Xilinx ISE, Synplify.

Web Technology: ASP.NET, HTML, JavaScript, XML, XSLT, XQuery, IIS.

Tools: MS Visual Studio.NET, Borland C++ Builder, Borland Delphi, MS SQL Server, MS Office.
Operating Systems: administration and professional user of MS Windows, familiar with Unix, Linux.
Other: certified mediator.

Professional Activities and Membership

Confer ence reviewer
Design Automation Conference (DAC) 2003-2008.
- Design Automation and Test in Europe (DATE) 2004, 2006, 2008.
- Asiaand South Pacific Design Automation Conference (ASP-DAC) 2008.
- International Conference on Computer-Aided Design (ICCAD) 2003, 2007.
- International Embedded Systems Symposium (IESS) 2007.
- International Conference on Hardware/Software Codesign and System Synthesis (CODES+HI SSS) 2004-2006.
- |EEE International Symposium on Circuits and Systems (ISCAS) 2006.
- |EEE Real-Time and Embedded Technology and Applications Symposium (RTAS) 2006.



- Workshop on Application Specific Processors (WASP) 2003.

Journal Reviewer
- |EEE Transactions on Very Large Scale Integrated Systems (TVLSI) 2005, 2006.
- International Journal of Parallel Programming (1JPP) 2005.
- Journal of Systems Architecture (JSA) 2006.

Professional M emberships
. ACM/SIGDA, ACM, and IEEE member



