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An Improved Single-Chip Data-Driven Processor Architecture
with Combined HASH/CAM Matching Memory and Vector
Processing Capability
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This paper describes an architectural evaluation of a single chip data-driven processor,
'RAPID’, which has been developed as an processing element of a distributed parallel sys-
tem. First, the architectural features of RAPID are introduced, which are 1. Dynamic data-
driven architecture which enables multi processing using color/generation tags, 2. Matching
memory which contains the 32 entry content addressable memory (CAM) as a backup re-
gion for the 512 entry hashed address memory (HASH), 3. On chip vector processing ca-
pability, 4. Superpipelined architecture which achieves peak performance of 50 MFLOPS.
Second, the theoretical limitation of performance is discussed when the vector operations
and the normal data-driven operations are executed in parallel. Last, the effectiveness of
the above-mentioned architectural features are discussed. The results of the Whetstone
benchmark (20 MWIPS) and 1,024 points FFT (2.5 msec) are reported.
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Table 1 Controls of matching memory.
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Table 2 Results of Whetstone benchmark.
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Table 4 Result of FFT (normal mode).
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Fig. 11 Data-flow graph of a butterfly operation.
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