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An Evaluation Scheme for Super-integrated Data-driven Architecture
and Its Experimental Study

TAKUJI URATA, RYOSUKE KUREBAYASHIt
and HIROAKI NISHIKAWATTt

The authors have been studying super-integrated data-driven processors based on the self-
timed elastic pipeline scheme. Past studies showed necessity of a prototyping environment
to tune the pipeline for maintaining high performance. This paper describes an evaluation
scheme of transmission timing of each data-packet between the self-timed transfer control
mechanisms as an emulation facility for the prototyping environment. To emulate the elastic
pipeline efficiently, this scheme utilizes fine-grained parallelism of the dynamic data-driven
processors and evaluates data-path and timing-path in parallel. Experimental results show
the high parallel processing capability and scalability based on this scheme. And an emu-
lation result of an actual application demonstrates that this scheme satisfies quick response
time required in an interactive prototyping environment.
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Fig.1 Circular Elastic Pipeline.
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Table 1  Packet Flow Information.
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— interconnection between elastic pipelines
DDP: super-integrated Data-Driven Processor

composed of 4 heterogeneous processing el ements
INT : Integer logical operation, branch control
MUL: Multiplier, static accumulator
GNT: Generation number manipulation
TBL : Lookup table reference
TAM: Tag Addressable Memory

composed of 2 heterogeneous processing elements
VM : Video memory reference
SUM: Summation
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Fig.4 Block diagram of CUE-v1.
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Fig.5 Overview of emulation system.
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Table 2 Evaluation time of Data-Path and Timing-Path.
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FC (11) 1.37 12.19
FP (1) 0.52 2.42

PS (1) 2.98 2.46
Branch  (2) 0.74 3.14

o (19) 6.34 26.83
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Fig.6 Turn around time of emulation (1PE).
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Fig.7 Scalability in resource extention.
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