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Digital Signal Processors (DSPs) are highly specialized microprocessors
designed to operate on very specific media data. To enhance performance, DSPs typically support advanced architectural features, as found in the Harvard architecture and VLIW (Very Long Instruction Word) architectures. Traditionally, software developers have programmed DSPs in assembly language for efficiency. With more complex embedded systems and higher costs for software development, programming such systems without the support of high-level programming languages becomes impractical. However, to be efficient, code generators for DSPs require new compilation algorithms which account for the special hardware features. On the other hand, the observation that most DSPs have been programmed in assembler gives rise to a natural desire to recover as much as possible of the large intellectual property investment locked up in assembly source.

The talk will address both problems. First, we will present an SIMD
(Single Instruction Multiple Data) generation algorithm for a C compiler whose target hardware is a digital signal processor. The algorithm is based on loop unrolling and involves an alignment analysis of the memory accesses required by SIMD instructions. Second, we will discuss the reconstruction of control flow from DSP assembly programs. The goal of the analysis is to identify program subroutines and to construct the call graph. To verify the consistency of return addresses of the subroutines we introduce a stack analysis which reasons about the run-time stack behaviour of a program. The effectiveness of our methods is substantiated by experimental results.
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