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Education

Ph.D. Computer Science and Engineering. The Chinese University of Hong Kong Sep 2002 — Aug 2007
Dissertation:  “A Flexible Arithmetic System for Simulation”

Advisor: Prof. Philip H.W. Leong

M.Phil. Computer Science and Engineering. The Chinese University of Hong Kong Sep 2000 — Aug 2002
Dissertation:  “Cryptographic Primitives on Reconfigurable Platforms”

Advisor: Prof. Philip H.W. Leong

Bachelor Computer Engineering. The Chinese University of Hong Kong Sep 1997 — Aug 2000

Research Interests

Heterogeneous Computing and Networking: Improving the performance of parallel and distributed applications
using customizable accelerators and communication channels including low latency inter-FPGA wired
network and wireless sensing network. Approaches include application specific networking stacks, high level
workload distribution, cluster environment monitoring and performance modeling. [1][5][7][9][10][14][22]

Performance Optimization: Performance modeling and analyzing of different application patterns. Improving the
overall efficiency at both system and circuit levels with methods such as memory access optimization,
resource sharing and workload redistribution. [2][3][11][13][18]

Security and Cryptography: Studies of the efficiency of constructing both public key and symmetric key
cryptographic systems in reconfigurable hardware. Also work in the field of secure and fast random number
generators. [8][34][36][37]

Medical Applications and Bioinformatics: Efficient DNA/RNA searching engines in FPGA technology. Accelerating
the 3D medical image registration process with FPGA devices using various adaptive techniques. Recent
developments include surgery robot control system using proximity query techniques with tight respond time
constraints. [4][13][15][24]

Services and Track Records

| have over 30 contributions for various international journals and conferences. These resulted in one of the most
powerful RC4 cracker at the time [36]; one of the first publications applying FPGA technology for financial
applications [28]; one of the largest FPGA clusters at the time [23]; and a best paper award for a paper at the
Southern Conference on Programmable Logic (SPL) conference in 2009 [24].

As Co-investigator, | successfully applied for a 2-year research grant from the Macao Science and Technology

Development Fund (Grant No. 058/2010/A) for 2011-2013. | also contributed to a successful Platform Grant
proposal from EPSRC (Grant No. EP/1012036/1).
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Work Experience

Imperial College London United Kingdom
Research Associate Jan 2008 — Oct 2010
Research Manager Oct 2010 — present

+ Development of a sophisticated networking system for an FPGA cluster. Tasks include designing advanced
routing features in the wired network for data communication and building a wireless sensor network in the 2.4GHz
band for cluster monitoring and coordination. Porting applications for physical simulation and complex event
processing to the Maxeler FPGA accelerator platform. Development of a medical robotic control system for surgery
applications. Tasks include modeling, realization, optimization and integration of a GPU accelerator to enable quick
response time during minimally invasive surgery. Research to improve the power and energy efficiency of various
processing devices including CPUs, GPUs and FPGAs. (2011)

+ Development of customized communication between multiple FPGAs. Tasks include building GTP based wired
low latency network, porting applications utilizing the networks, accelerating Physical, biomedical and financial
applications using the Alpha-Data acceleration cards. Research in GPU performance analysis and modeling with
systematic optimization methods. (2010)



« Development of a high performance computing (HPC) cluster based on FPGA and GPU accelerators. Tasks
include system integration, workload distribution and balancing, multi-accelerator collaboration and software
framework for application development. Development of FPGA accelerated Medical Image Registration (MIR)
system. Tasks include exploring trade-offs between accuracy, resource and performance, customized cache
system. (2009)

+ Development of a 512-FPGA cluster. Tasks include system architecture design, PCB design and layout,
electronic level testing and debugging, RTL coding for FPGA design, system interfacing, work flow integration and
application benchmarking. (2008)

Kontel-Data System Hong Kong

Engineer Sep — Nov 2007

Involved in multiple projects including ASIC layout of SoC designs, digital interface for analog sensors, testing and
benchmarking a 12-bit ADC design and MEMS sensors, development of 5KHz ultra-low power VLF transceivers.

The Chinese University of Hong Kong Hong Kong

Research Assistant Oct 2006 — Aug 2007
Development of portable equipment for in-house developed Carbon Nano Tube (CNT) sensors using a
microcontroller (TI MSP430). Tasks included hardware construction of an adaptive instrument for constant power
measurement in micro-amp range and the supporting software.

Hong Kong Applied Science and Technology Research Institute Company Limited (ASTRI) Hong Kong
Member of Professional Staff Sep 2005 — Aug 2006
Member of Integrated Circuit Design group Mobile Terminal and Multimedia (MTM) team. This work involved the
development of an H.264 co-processor prototype in an FPGA. Major duties included floating point unit design and
verification, prototype board design, AMBA system development, FPGA interface and peripheral integration,
LCD/DVI display unit and FPGA based H.264 optimization.

Civil Service Bureau, HK Government Hong Kong
Contract Programmer May — June 2000
Developed an inter-department database system using FoxPro.

The Chinese University of Hong Kong Hong Kong
Research Assistant May - June 1998
DSP (TI TMS320) programming and data analysis.

Teaching Experience

Imperial College London United Kingdom

Project Supervisor July 2009 - present
Supervising full-time PhD, MSc and undergraduate students (in Undergraduate Research Opportunities Program)
in research oriented projects.

Imperial College London United Kingdom
Teaching Assistant and Course Support Leader Jan 2008 - present
Leading course support for undergraduate courses. Duties included supporting tutorial sections, helping students
with exercises, marking coursework and coordinating course tutors. Courses included Computer Systems (113)
and Computer Architecture (210).

The Chinese University of Hong Kong Hong Kong

Teaching Assistant Aug 2000 - Aug 2005
Teaching assistant for both undergraduate and postgraduate courses. Duties included giving tutorial lessons,
shared responsibility for exams, assignments and grading. Courses included CSC3250 Computers and Society;
CSC4160 Distributed and Parallel Computing; CEG3470 Digital Circuits; CEG5010 Reconfigurable Computing.
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Department of Computing, | Maxeler Technologies School of Electrical and Information Engineering,
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