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TAKASHI NAKADA! KAZUHIRO YOSHIMURA! SHUNSUKE SHITAOKA! SucurRU OoOuE!
DEVISETTI VENKATA RAMA NAVEEN! YASUHIKO NAKASHIMA!:®)

Received: October 7, 2011, Accepted: January 21, 2012

Abstract: Recently, the requirements for low power and stable high performance are increased rapidly.
Moreover, developing special-purpose hardware is not acceptable due to the short life cycle and enormous
manufacturing cost. Therefore, processors that can achieve stable high performance and execute existing
programs are desired. We have proposed a Linear Array accelerator that concatenates several VLIW proces-
sors in a linear fashion. All instructions of most inner loop are mapped to the processor network, and the
input data is supplied continuously, so that the output data is produced every clock cycle. In this paper,
we designed the accelerator and estimated it’s performance using an RTL simulator. For five major graphic
filters, 30 stages structure is required. The result shows the processor can achieve 16.2-fold speedup as
compared to an existing VLIW processor.
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Fig. 4 Propagation of LO-caches and store buffers.
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Table 1 Parameters of RTL simulator.
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Fig. 5 Block diagram of a linear array accelerator.
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Table 2 Measurement results.
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S2 7.4 22.0 62 0.08] 27 2.8
M1 1.0 2.9 - 1.00 - 16.1
M2 5.9 18.2 50 0.06| 23 2.7
E1l 1.0 2.3 - 1.00 - 6.8
E2 2.8 9.5 23 0.05| 14 2.4
N1 1.0 2.5 - 1.00 - 6.6
N2 8.0 21.6 71 0.14| 26 0.83
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Table 3 Area estimation result.
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Table 4 Area estimations for each architecture.
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Table 5 Performance per area estimations.
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