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the 4FMAs (Fused Multiply-Adders) Vector-type accelerator’s performance ex-
ceeds the 4FMAs SIMD-type accelerator’s on matrix multiplication and QCD

kernel because of difference of the elements size of registers and so forth. The
|:| D |:| D D D D D D 16FMAs vector-type has advantage on almost all simulations excluding main
memory bandwidth intensive benchmarks. Power effectivity is the maximum
D D D D D D D D D D D D D D D D D D D D D D D by vector-type 16FMAs, which indicates about 1.58 GFLOPS/W in 8 cores. It

shows that the proposed architecture has advantage in power efficiency com-
pared with existing processors.
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Fig.1 Basic configuration of on-chip memory processor with arithmetic accelerators (a case of 4

cores).

128
Registers

On-Chip memory

02 SIMDOOOOOOO
Fig.2 SIMD-type arithmetic accelerators.
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Fig.3 Vector-type arithmetic accelerators (a case of 16 FMAs).
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Fig.4 Functional blocks on the power estimation model.
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Table 1 Units of power consumption, amounts of logic and activated ratios.
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02 00000000OO0OODOOoo
Table 2 Result of chip area estimation.

Accelerator type Vector SIMD
Cores 4 8 16 4 8 16
FMAs/cores 16 16 16 4 4 4
SCM size/chip 8MB 8 MB 8MB 8 MB 8 MB 8MB
Core (Scalar core + Accel.) 112.0 224.0 448.0 40.0 80.0 160.0
Chip area SCM (S-RAM, SW, etc.) 115.0 148.3 215.0 96.3 123.3 177.5
(mm?) 1/0 (I/O, memory bus) 34.0 | 340 | 34.0 | 34.0 | 340 | 34.0
Total 261.0 406.3 697.0 170.3 237.3 371.5
Chip side length (mm) 16.2 20.2 26.4 13.0 15.4 19.3

03 Doooooooooooooobi16)17)

Table 3 Power performance sheet of existing processors 1),16),17)

CPU Speed | TDP | PeakPerformance | PeakPerformance/TDP
(GHz) (W) (GFLOPS) (GFLOPS/W)

(a) Xeon X5365 3.0 120 48.0 0.400

(b) Opteron 8360 SE 2.5 105 40.0 0.380

(c) BlueGene/L node ASIC 0.7 12 5.6 0.467
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Fig.5 Evaluation result from effect of bandwidth between accelerators and on-chip memory (4

cores).
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