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ACM Gordon Bell Prize

Speeial Achievements in Scalability and Time-to-Solution

Takashi Shimokawabe, Takayuki Aoki,
Tomohiro Takaki, Akinori Yamanaka,
Akira Nukada, Toshio Endo,
Naoya Maruyama, Satoshi Matsuoka
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Special Achievements in Scalability and Time-to-Solution

“Peta-Scale Phase-Field Simulation for Dendritic
Solidification on the TSUBAME 2.0 Supercomputer”
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FP16 on Tesla P100

Half precision support for new type of
applications

Tesla P100 supports FP16

Tesla P100 supports new FP16 compute capability,
for applications that can take advantage of the
new half precision, they can experience up to 2x
speedup over using FP32

Storing FP16 data compared to higher precision
FP32 or FP64 reduces memory usage of the neural
network, allowing training and deployment of
larger networks, and FP16 data transfers take less
time than FP32 or FP64 transfers

GFLOPS

> 4x Faster GEMM Performance with FP16
on Tesla P100

e==P100-fp16 P100 K40

16000
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0

0 500 1000 1500 2000 2500 3000 3500 4000 4500

Matrix Dimension (m=n=k)

e Comparing GEMM performance on K40m (FP32) and P100 (FP32 and FP16)

= CuUBLAS 8 on P100, Base clocks (r361)

e CUBLAS 8 on P40, Base clocks (r367)

= CUBLAS 7.5 on K40m, Base clocks, ECC ON (r352)

e Input and output data on device

» Host system: Intel Xeon Haswell single-socket 16-core E5-2698 v3@ 2.3GHz, 3.6GHz Turbo

= CentOS 7.2 x86-64 with 128GB System Memory
* m=n=k=4096

<ANVIDIA.
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CPU®D I 7 # x BpEE K%L (GHz) 35.16 72.8 2.07
CPUD X EUARE (GB) 54 256 4.74
CPUD X E Y /N> Fig (GB/s) 64 153.6 2.40
GPUDCUDAZ 7 D% 8,064 14,336 1.78
GPUDFP64 (TFLOPS) 3.93 21.2 5.39
GPUDFP32 (TFLOPS) 11.85 42.4 3.58
GPUMDFP16 (TFLOPS) 11.85 84.8 7.16
GPUD X EVU RS (GB) 18 64 3.56
GPUD X EY /N> Kig (GB/s) 750 2928 3.90
SSDn#wE (GB) 120 2000 16.67
SSD READ (MB/s) 550 2700 4.91
SSD WRITE (MB/s) 500 1800 3.60

v b7 — 278k EE (Gbps) 80 400 5.00



Eﬁ%i/ — b b7z V) DMERELLER (/\‘”/717—7>

CPU] SPEC CINT2006_rate base 1230 3.73
[CPU] SPEC CFP2006_rate base 235 899 3.83
[GPU] HPL (TFLOPS) 2.02 15.00 1.42
[GPU] HPCG (GFLOPS) 61.19 339.59 b.bb
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