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ABCI: the world’s first large-scale \= 77
OPEN AI Infrastructure NIRC

e ABCI: AI Bridging Cloud Infrastructure

— Top-Level SC compute & data capability: 130~200
AI-Petaflops

— Open Public & Dedicated infrastructure for Al & Big
Data Algorithms, Software and Applications

- Platform to accelerate joint academic-industry R&D
for AI in Japan

P « 130~200 AI-Petaflops
R A - < 3MW Power
P « < 1.1 Avg. PUE
ﬁﬁ!ﬂ: e Operational 2018Q1

C_’ Univ. Tokyo Kashiwa
PN Campus

||||||||||||||||||| ADVANCED INDUSTRIAL SCIENCE AND TECHNOLOGY (AIST) 19



ABCI: Overview e

Extreme computing power
- w/ 130~200 AI-PFlops for AI, ML, DL

- x1 million speedup over high-end PC: 1 Day
training for 3000-Year DNN training job

— TSUBAME-KFC (1.4 AI-Pflops) x 90 users (T2 avg)
Big Data and HPC converged modern design

— For advanced data analytics (Big Data) and scientific
simulation (HPC), etc.

- Leverage Tokyo Tech’s “TSUBAME3” design, but
differences/enhancements being AI/BD centric

Ultra high bandwidth and low latency in
memory, network, and storage

— For accelerating various AI/BD workloads

— Data-centric architecture, optimizes data movement
Big Data/AI and HPC SW Stack Convergence

— Incl. results from JST-CREST EBD

— Wide contributions from the PC Cluster
community desirable.

RFC just out, includes 10 BD/ML benchmarks
— No HPC benchmarks

TTTTTTTTTTTTTTTTTTT ADVANCED INDUSTRIAL SCIENCE AND TECHNOLOGY (AIST) 20



ABCI-IDC: Design

e Ultra-dense IDC design from ground-up

— Custom inexpensive lightweight
building w/ substantial

I

“warehouse

earthquake tolerance

- X20 thermal density of standard IDC
Extreme green
- Ambient warm liquid cooling, large Li-ion

battery storage, and high-e%ficiency power

supplies, etc.

- Commoditizing supercomputer cooling
technologies to Clouds (60KW/rack)

e Cloud ecosystem

e Advanced cloud-based operation

— Incl. dynamic deployment, container-based
virtualized provisioning, multitenant
partitioning, and automatic failure recovery,

- Wide-ranging Big Data and HPC standard

software stacks

etc.

— Joining HPC and Cloud Software stack for

real

CG Image

TTTTTTTTTTTTTTTTTTT
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)
ABCI Benchmarks C,“RC

e Basic performance
— Baseline Performance: SPEC CINT2006_rate, CFP2006_rate
— Local Storage I0O: Fio (Flexible IO Tester)
— Global Storage I0: IOR
e Big Data workloads
— Graph 500: breadth-first search in a large undirected graph

= IIVIinuteSort: amount of data that can be sorted in 60.00 seconds or
ess

e AI/DNN workloads

— GEMM: numerical kernel performance for DNN-oriented matrix
distributions

- Single-node Caffe performance for AlexNet & GooglLeNet V1
- Multiple-nodes Caffe performance for AlexNet & GooglLeNet V1

— Chainer performance for GooglLeNet V1 w/ extra large memory
usage

— RNN (Recurrent Neural Network) performance

TTTTTTTTTTTTTTTTTTT ADVANCED INDUSTRIAL SCIENCE AND TECHNOLOGY (AIST) 22
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TSUBAME3.0 & ABCI Comparison Chart

Al-FLOPS Peak Al Performance

System Packaging
Operational Power incl. Cooling
Max Rack Thermals & PUE

Node Hardware Architecture

Memory Technology
Network Technology

Per-node non volatile memory

Power monitoring and control

Cloud and Virtualization, Al

Procurement Benchmarks

47.2 Pflops (DFP 12.1 PFlops)
3.1 PFlops/rack

Custom SC (ICE-XA), Liquid Cool
Below 1MW
61KW, 1.033

Many-Core (NVIDIA Pascal P100)
+ Multi-Core (Intel Xeon)

HBM?2 + DDR4

Intel OmniPath, 4 x 100Gbps /
node, full bisection, optical NW

2TeraByte NVMe/node

Detailed node / whole system
power monitoring & control

All nodes container virtualization,
horizontal node splits, Cloud API
dynamic provisioning, ML Stack

HPC-Oriented Benchmarks

130~200 Pflops (DFP 12~ PFlops)
3~4 PFlops/rack

19 inch rack (LC), ABCI-IDC
Approx. 2MW
50-60KW, below 1.1

Many-Core Al/DL oriented
processor (incl. GPUs)

On Die Memory + DDR4

Injection/bisection scaled down
c.f. to save cost & IDC friendly

> 400GB NVMe/node

Detailed node / whole system
power monitoring & control

All nodes container virtualization,
horizontal node splits, Cloud API
dynamic provisioning, ML Stack

BD & DNN Benchmarks

11.3 PFlops
12.3 TFlops/rack

Custom SC (LC)
Over 15MW
~20KW, ~1.3

Heavyweight
Multi-Core

DDR3

Copper Tofu 6-D
torus custom NW

None

Whole system
monitoring only

None

HPC Benchmarks
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