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SMP Configuration and Performance Evaluation of SCIMA
——On-chip Memory Processor Architecture for HPC
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SCIMA is a processor architecture equipped with addressable on-chip memory to solve
the memory-wall problem caused by processor/memory performance gap. In this paper, we
propose to modify current SCIMA for SMP-enabled configuration and present preliminary
performance evaluation on SMP-SCIMA system. As a result, it is shown that SCIMA’s fea-
ture to reduce the off-chip traffic and optimize the data transfer granularity improves the
performance on several benchmarks even with SMP configuration compared with traditional
cache-only architecture.
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Fig.1 Structure of SCIMA.
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Fig.2 Address space of SMP-SCIMA.
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Fig.3 Parallelization of matrix multiply (case of
2 CPUs).
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Fig.4 Parallelization of NPB Kernel CG
(case of 2 CPUs, divided into 3 blocks).
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Table 1 Simulation parameters.
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Table 2 Amount of bus traffic on matrix multiply
(case of 4 CPUs).

Matrix size | CACHE only SCIMA
50 0.13 Mbyte 0.16 Mbyte
100 0.97 Mbyte 0.80 Mbyte
150 3.98 Mbyte 2.70 Mbyte
200 8.24 Mbyte 5.44 Mbyte
250 14.6 Mbyte 9.00 Mbyte
300 28.2 Mbyte 17.2 Mbyte
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Fig.7 Bus throughput on matrix multiply.
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Table 3 Theoretical max bus throughput.

Off-chip memory | Theoretical Max

Access Latency Bus Throughput
0 [cycle] 4.000 [B/cycle]
SCIMA 10 [cycle] 3.460 [B/cycle]
40 [cycle] 2.462 [B/cycle]
0 [cycle] 4.000 [B/cycle]
CACHE only 10 [cycle] 1.778 [B/cycle]
40 [cycle] 0.667 [B/cycle]
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Fig.8 Detail of execution cycles according to cache line
size on NPB Kernel CG.
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Fig.9 Amount of bus traffic on NPB Kernel CG.
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