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Abstract:

Modern computer architecture has shifted towards designs that employ multiple
processor cores on a chip, so called multi-core processor or chip-multiprocessors
(CMP). The graphic processing unit (GPU) is one of the most powerful many-core
computing systems in mass-market use. In addition to the primary use of GPUs in
accelerating graphics rendering operations, there has been considerable interest in
exploiting GPUs for general-purpose computation (GPGPU). The introduction of new
parallel programming interfaces for general purpose computations, such as
Computer Unified Device Architecture (CUDA) has made GPUs powerful and
attractive choice for developing high-performance numerical, scientific computation

and solving practical engineering problems.

In this talk, | will present new parallel and statistical analog simulation techniques
based on graph-based symbolic simulation techniques on GPU platforms. We show
that determinant decision diagrams (DDDs) based symbolic techniques are better
suitable for GPU-based parallel computing than traditional numerical solutions such
as LU decompositions. We propose data structures to present the DDD graphs in the
GPUs for massively threaded parallel computing of the numerical values of DDD
graphs. The new method explores data parallelism in the DDD numerical evaluation
process where DDD graphs are traversed in depth-first fashion. We also extended
our approach for Monte Carlo based statistical analysis based on newly organized
data structure for fast memory access in GPU. Experimental results show that the

new evaluation algorithm can achieve about one to two order of magnitudes



speedup over the serial CPU based evaluations of some analog circuits. The
proposed statistical analysis method can outperform the numerical Monte Carlo
simulation solutions using HSPICE. The proposed parallel techniques have potentials
for the parallelization of many more decision diagrams based applications such as
logic synthesis, optimization and formal verifications, which are based on binary

decision diagrams (BDDs) and its variants.
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