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NetApp FlexGroup Volumes.
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Figure 3) Fujitsu PRIMERGY GX2570 M5 Server
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Figure 4) Cisco Nexus switches with NX-0S support for CEE standards and RoCE v1 and v2

6 NetApp ONTAP and Fujitsu for GPU Workloads © 2020 NetApp, Inc. & FUJITSU LIMITED All rights reserved.



2.4 RDMA over Converged Ethernet (RoCE)
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Figure 5) Network topology of tested configuration
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3.2 \—R917
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Table 1) Hardware requirements

Hardware

PRIMERGY GX2570 M5 server

Quantity

4

Note

(CPU : Dual 24 core Intel® Xeon® 8280

System Memory: 12 x DDR4 32GB 2933MHz
GPU : 8 x NVIDIA® Tesla® V100 SXM2 32GB
Storage : 2 x SATA SSD, 2 x NVMe SSDs
Network: 2 x Mellanox ConnectX-5 2ports HCA
Power Consumption: max 3,656[W]

NetApp AFF A800 system

High-availability (HA) pair, including 2 controllers and
48x NVMe SSDs

Cisco Nexus 3232C network switches

3.3 YIhoI7

SEOYI1-23> T TOYVINII 7 #ERLTVEY,

Table 2) Software requirements

Software Version or Other Information

(0N

Ubuntu 18.04.3 LTS

Docker container platform

18.09.4-ce

NVIDIA-Docker Container

nvcr.io/NVIDIA/pytorch:19.05-py3
nvcr.io/NVIDIA/mxnet:19.05-py3
nvcr.io/NVIDIA/tensorflow:19.05-py3

Cuda 10.1
Slurm 19.05.4
Benchmark software SSD300 v1.1 for PyTorch

Mask R-CNN for PyTorch

ResNet-50 v1.5 for Mxnet

Minigo for Tensorflow

Mellanox HCA Driver

OFED 4.6

NVIDIA Peer Memory Client

Nv-peer-memory 1.0.8

Munge

Open-mpi

3.15

9 NetApp ONTAP and Fujitsu for GPU Workloads

© 2020 NetApp, Inc. & FUJITSU LIMITED All rights reserved.



https://github.com/NVIDIA/DeepLearningExamples/tree/master/PyTorch/Detection/SSD)
https://github.com/NVIDIA/DeepLearningExamples/tree/master/PyTorch/Segmentation/MaskRCNN
https://github.com/NVIDIA/DeepLearningExamples/tree/master/MxNet/Classification/RN50v1.5
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Figure 6) MLPerf benchmark software stack

MLPerf test set
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https://github.com/mlperf/training_policies/blob/master/training_rules.adoc
https://github.com/NVIDIA/DeepLearningExamples/tree/master/PyTorch/Detection/SSD
https://github.com/NVIDIA/DeepLearningExamples/tree/master/PyTorch/Segmentation/MaskRCNN

e ResNet-50 : ResNet-50 (FEMRDFEDIZHDRD— MR REHFIAHFZ1—3)IAYRI—=J(C(NN)EFILOD
EDTY ., COTANTI(E ImageNet =52y M FIWTEITLTVET,

* Minigo : Mini-Go (& 9x9 DB ZFE L FBDN>FIY—ITY . Mini-Go (& AlphaGo ZEFILICUIZ
JO21IK8T9, TensorFlow ZAWeZ1-3IRyRNI=ITRIITV—. o= EFIVEHEOE
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Model Training time result

SSD 19.54 minutes
MaskR-CNN 186.22 minutes
ResNet-50 94.76 minutes
Minigo 24.97 minutes

XINBEFFEATND MLperf #ERTHD, LE1—PIRFEDIHIIRBENZEDTEHDFER AN [N AF IR ATE
RULERUTENTVET,
Note that these are unverified score of 0.6 on the MLPerf Image Classification benchmarking and have not been
submitted for review or validation but do compare favorably to publicly available official result’

AT=79 MERE

BEARMBARIFI=IFANMINZT, &K 4 &D PRIMERGY GX2570 M5 B —/\Z{EFL T ResNet-50 TYY1—
SAVEIRFEL . HHEHHGEL T ROMA/ROCE Z{EF I 2D GPU [OEDAT —SEUT 12 KREELELUL,

! Results not verified by MLPerf. MLPerf name and logo are trademarks. See www.mlperf.org for more information.
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https://github.com/NVIDIA/DeepLearningExamples/tree/master/MxNet/Classification/RN50v1.5
https://github.com/mlperf/training_results_v0.6/tree/master/NVIDIA/benchmarks/minigo/implementations/tensorflow
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Figure 7) Training results - ResNet-50 with up to 4 PRIMERGY Servers

ResNet-50 Multi-node result
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Where to Find Additional Information

To learn more about the information described in this document, refer to the following documents and/or
websites:

NetApp All Flash Arrays product page
https://www.netapp.com/us/products/storage-systems/all-flash-array/aff-a-series.aspx
NetApp ONTAP data management software product page
http://www.netapp.com/us/products/data-management-software/ontap.aspx
®  MLPerf
https://mlperf.org/
MLPerf training rules
https://github.com/mlperf/training_policies/blob/master/training rules.adoc
®  SSD model
https://github.com/NVIDIA/DeepLearningExamples/tree/master/PyTorch/Detection/SSD
®  Mask R-CNN
https://github.com/NVIDIA/DeepLearningExamples/tree/master/PyTorch/Segmentation/MaskRCNN
®  ResNet-50
https://github.com/NVIDIA/DeeplLearningExamples/tree/master/MxNet/Classification/RN50v1.5
Minigo
https://github.com/mlperf/training_results v0.6/tree/master/NVIDIA/benchmarks/minigo/implement
ations/tensorflow
Horovod
https://github.com/horovod/horovod
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