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System
(32 Racks)

Rack
(17 Chassis)

Compute Node
(4GPUs, 2CPUs)Chips 

(GPU, CPU)

Node Chassis
(2 Compute Nodes) 

1.16 PFlops(FP64)
17.2 PFlops(FP16)

37.2 PFlops(FP64)
0.55 EFlops(FP16)

68.5 PFlops(FP64)
1.01 PFlops(FP16)

34.2 TFlops(FP64)
506 TFlops(FP16)

GPU:
7.8 TFlops(FP64)
125 TFlops(FP16)

CPU:
1.53 TFlops(FP64)
3.07 TFlops(FP32)

0.550 EFlops(FP16), 37.2 PFlops(FP64)
19.88 PFlops(Peak), Ranked #7 in Top500
14.423 GFlops/W, Ranked #4 in Green500
ImageNet training in 224 seconds (world record)

1088 Compute Nodes
4352 GPUs
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AAIC TSUBAME3.0 ABCI Summit TPU 3.0 Pod

Organization AIST TokyoTech AIST ORNL Google

Start of operation 2017 2017 2018 2018 2018

Number of nodes 50 540 1088 4608 unknown

Throughput 
Processor (TP)

NVIDIA Tesla P100 NVIDIA Tesla P100 NVIDIA Tesla V100 NVIDIA Tesla V100 TPU 3.0

Number of TP 400 2160 4352 27648 unknown

Theoretical Perf. 
(FP64)

2.2 PF 12.2 PF 37.2 PF 200 PF unknown

Theoretical Perf. 
(DL)

8.6 PF 47.2 PF 550 PF 3.3 EF 100 PF / Pod

TOP500* 287 19 5 1 unknown

GREEN500* 7 6 8 5 unknown

#Nodes / Rack 6 36 34 16 unknown

#GPU / Rack 48 144 136 96 unknown

kW / Rack 22 kW 64.8 kW 67.33 kW 45-55 kW (est.) unknown

DL Perf. / Rack 0.9 PF 3.1 PF 17 PF 12 PF 12.5 PF
(100 PF / 8 rack)
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Cooling Pod / Rack

Computing Node
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1st closed
circuit

2nd closed
circuit

Outdoor Facilities
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Develop a framework for optimizing the operation of AI data center 
by self-adapting ML/DL technologies
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Monitoring

Data analytics

Data-driven
operation 
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ABCI Software Stack
 	�
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Operating System CentOS, RHEL

Job Scheduler Univa Grid Engine

Container Engine Docker, Singularity

MPI OpenMPI, MVAPICH2, Intel MPI

Development tools Intel Parallel Studio XE Cluster Edition, PGI Professional Edition, NVIDIA CUDA SDK, GCC, Python, Ruby, R, Java, Scala, Perl

Deep Learning Caffe, Caffe2, TensorFlow, Theano, Torch, PyTorch, CNTK, MXnet, Chainer, Keras, etc.

Big Data Processing Hadoop, Spark

�	�
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• Containers enable users to instantly try the state-of-the-art software 

developed in AI community
• ABCI supports two container technologies

• Docker, having a large user community
• Singularity, recently accepted HPC community

• ABCI provides various single-node/distributed deep learning framework 
container images optimized to achieve high performance on ABCI
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Max./min. temperature in Kashiwa in July 2018



��	����	�� ����	�	

���	��������
���	��
���������������

J �  �����% (�#$�1/�� %�$ �"C�1��G�/��C$%�%���(/%�#�
%��!�#/%C#��(�%��$�#'�#�� /��4�C1%C/%� � 
I ,���� ���#�(/%�#�1�#1C�%��  !��%���$� (�#�#�$! �$� �
I 
��$ ���	����/%/�1��%�#$���%�����%����$�#� C$ 

J ,��#���$�/�1�/�1�� 4�/!!�G����
��% ���!# '��C%���H/%� � 
I . #�� /��!#���1%� ���$���/����% �����#/%��1  ��#�(/%�#���4 #��

1 �������/'G�( #�� /� �,�/%���/�$   
I � ��$1���C��#��)�1C%�$�� #��� �$�C���#�%��!�#/%C#��1 �$%#/��%
I ��������#C�$�� #�������#�4#�"C��1G 

��



��

���	 	����

��� �����	��
�	� ��	� ��

15



��
�����	���)	�	�	�	����������
���(�
���)

���
	������
��
��(�
)�����������������������
�����
��������� 

��

• Analyze 55,127 jobs submitted on AAIC from 07/14/2017 to 12/31/2017
• 95% jobs are Single GPU jobs and WRA is too low, 0.103 on average.
1 GPU/ Multi GPU / 
Multi Node Jobs

1 Node, 
Multi GPU Jobs

Multi Node Jobs

!"#$ =
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Walltime Request Accuracy (WRA)
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Some
Systems

FeaturesSome
Benchmarks Stress Select

Prediction
model

Regression

Collaborative filtering (CF) based algorithms 
handle this by identifying inter-dependencies linking 
benchmarks with systems

6Overall Workflow

The overall workflow about how to build machine learning based 
models is depicted in Fig. 2.

Fig. 2. Overall Workflow about How to Build Machine Learning based Models 
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