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Extended Study of Decoding Instructions
in a Custom Processor for Media Processing

Yust KuNITAKE, ! TAkAHIRO KUMURAT2 13
and HIROTO YASUURATLT

In order to execute efficiently video and audio cording, many architectures
using data parallelism like SIMD and VLIW have been studied so far. As a re-
sult, signal processing tasks having inherent data parallelism in their algorithms
such as discrete cosine transform (DCT) and motion compensation (MC) have
been handled efficiently on those architectures. On the other hand, serial tasks
which have no data parallelism are difficult to speed up. It makes the portion of
the processing time taken for serial tasks more significant compared with that
of tasks having data parallelism. Variable length coding and decoding is one of
such serial tasks and its implementation can be classified into two categories:
dedicated circuits and application-specific processor with dedicated functional
units. The latter method has been used recently to exploit the flexibility of its

software implementation. In this paper, we present a case study on instruction
set extension of a processor for variable length decoding (VLD). In this case
study a tool generator which generates software toolchain is used to explore the
instruction set enhancement. Through this case study, we show that the num-
ber of instructions required for VLD can be reduced to 55% by using dedicated
instructions for VLD.
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