Research experience

My research covers the general area of computer-aided design for VLSI circuits, low power design, VLSI design, and embedded software synthesis. More specifically, the research I have done includes:

· Data-driven hardware/software design for energy optimization
· Input space adaptive design, which exploits the fact that circuit energy and performance are often highly dependent on input statistics, and hence can be improved by suitably adapting to the input statistics.
· Input space adaptive embedded software synthesis, which optimizes embedded software by employing algorithms that adapt to input statistics. This technique has been implemented in a compiler and is compatible with other compiler optimizations.

· High-level synthesis for energy and power optimization

· High-level synthesis for multi-process systems, which is targeted at reducing the synchronization overhead in multi-process systems by suitably budgeting computational resources.

· Profiling-driven computation reuse for embedded software synthesis. The inputs of software programs are by nature redundant. Therefore, the performance and energy of the software program can be significantly improved if we can eliminate redundant computations appropriately.

Future research plan

In my research on computer-aided design and embedded system design,

I encountered a number of interesting topics, which remain topics for future work. Some of these topics are listed below:

· Criticality driven behavioral transformations for multi-process behavioral descriptions:

Behavioral transformations, such as operation migration, can be applied to multi-process systems, to move the critical operations off the critical path.

By iteratively applying a suitable sequence of such transformations, the performance of the system can be significantly improved.

· Architecture/compiler co-exploration for embedded systems:

Unlike systems running on general-purpose processors, whose hardware is highly standardized, an embedded system generally runs on specialized hardware. Therefore, the embedded system processor parameters, as well as different compiler optimization strategies, represent a huge design space. Depending on different objective functions, e.g., hardware cost, execution time, code size, etc., we can explore the design space to determine the optimal or near-optimal architectural designs and compiler settings for a given benchmark program.

· Architecture level power/performance estimation models:

Such models are the key to many synthesis techniques.

However, existing power/performance estimation tools at the architecture level either lack accuracy or require too much run-time to make it practical for use in the inner loop of system synthesis. The difficulty of extracting lower level information, such as floor-planning, routing, etc., at the architecture level makes it a challenging research topic to obtain a decent architectural power/performance estimation models which combine both lower level information and the statistics of the input stream.

