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FLAGSHIP2020 Project

O Missions
« Building the Japanese national flagship supercomputer, Post K, and
« Developing wide range of HPC applications, running on Post K, in
order to solve social and science issues in Japan
O Budget
« 110 Billion JPY (about 0.91 Billion USD in case of 120 JPY/$)
* including research, development and acquisition, and application
development
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FLAGSHIP2020 Project

O Missions
« Building the Japanese national flagship supercomputer, Post K, and
* Developing wide range of HPC applications, running on Post K, in
order to solve social and science issues in Japan
O Budget
« 110 Billion JPY
* including research, development and acquisition, and application
development

O Hardware and System Software T e 3 1
 Post K Computer
« RIKEN AICS is in charge of
development
 Fujitsu is vendor partnership
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Manufacturing, Installation,

Basic Design Design and Implementation and Tuning

Operation
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Contract

Fujitsu

Contract of
system software

Vendor

or

Organization

or

Collaboration with
Users, System

RIKEN AICS _ _ = BEEEh e [ HPCI Consortium ]
Project Leader, Yutaka Ishikawa Feedback
' Also Leader of System Software
o and Development Team Community Formation
omputer
Teg)f;\r/lizliggrl‘les |1 Project Co-leader, Mltsuhlsa Sato INn Programmlng PC Cluster
Also Leader of Architecture Team || Environment and C i
onsoruum
| | Project Co-leader, Junichi Makino System Software
Research Also Leader of Co-design Team
Division . :
Project Co-leader, Fumihiro Tomita Collaboration on
- Also Leader of Application DeVGlOpm_ent of
Development Team Computational
T Science Applications
International Research Contract

Collaboration on
System Software

& Collaboration

Collaboration on
System Software,

Organizations
pursuing Priority

Japanese Issues
Foreign | University — )} Architecture, Co-
Laboratory/University  University design
("Taboratory/University Un.iversity
Foreign Laboratories and Universities Organizations pursuing Priority Issues
+ Sys. Soft. (OS, Comm,, ...) - Prog. Env. »  Co-design using target applications and optimization of

Low Power, FT, ...

Japanese Universities .
(Pre-)Standardization of API/SPI, Benchmarks, etc. HPCI Consortium
Power Control API, FT API, etc.

Evaluation of Architecture & Co-design

2015/07/01

* Mini Apps. primary applications

* Development novel algorithms

e Feedback
PC Cluster Consortium

*  Community Formation in Programming Environment and

Yutaka Ishikawal( System Software
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Analysis of applications to devise

the most efficient solutions
Applications A

Execution Model

Programming System

Architecture

v Circuits & Design

Issues and opportunities to
exploit

H & :Richard F. BARRETT, et.al. “On the Role of Co-design in High Performance
Computing”, Transition of HPC Towards Exascale Computing, 10S press, 2013.
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Post K Computer

O Node and Storage Architecture FX100  Announced in 2014, and now delivery
o Manycore architecture Architecture SPARCV9 + HPC-ACE2
From FUjitSU’S view point pOSt K will be a No. of cores 32 compute cores + 2 assistant cores
successor (successor’s successor ?) of FX100 | Peakperformance | 1+ TF
Memory 32 GB (HMC)
- 3 level hierarchical storage system read: 240 GBs, write: 240 GBIs
Sili Disk Interconnect Tofu2: 12.5 GB/s x 2 (bidirection) x 10 link
° lncon vis
o Magnetic Disk http://www.fujitsu.com/global/Images/primehpc-fx100-

. datasheet-en.pdf
« Storage for archive P

O System Software Architecture

v'The system should be designed to
maximize the performance of applications

In 9 social and scientific priority issues.
"Co-design" is a keyword!

2015/07/01 Yutaka Ishikawa @ RIKEN AICS 12
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| ® | FX10 FX100

EANF 2010-2011
RN T AT 45 nm
Peak FLOPS 128
/node
SIMD;EE 128 bit (2DP) SIMD x
2 x FMA, 8 flop/cycle
Core#g 8
AEEE L1: 32KB/core, L2: 6
MB
16 GB

AE/NUKHE, 64GB/s, DDR3
5300

=IPCiE -

(xf ]R&FX10)

Interconnect 5 GB/sec x 10, Tofu
Linpack Node 08

level GF/W '

2015/07/01

2012
40 nm

236.48

RRA ME

2015 2018 - 2019
20 nm 10 nm
1,100

128 bit (2DP) SIMD x 2 256 bit (4DP) SIMD x

x FMA, 8 flop/cycle

16

L1: 32KB/core, L2: 12
MB
32 GB

85GB/s, DDR3

5 GB/sec x 10, Tofu

0.9

2 x FMA, 16 flop/cycle

32

L1:32KB/core,
L2:24MB
32GB

480GB/s, HMC

R N T
Out-of-orderi& J& &
12.5GB/sec x 10,
Tofu2
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International Collaboration between DOE and MEXT

PROJECT ARRANGEMENT
UNDER THE IMPLEMENTING ARRANGEMENT
BETWEEN

THE MINISTRY OF EDUCATION, CULTURE, SPORTS, SCIENCE AND

TECHNOLOGY OF JAPAN

AND
THE DEPARTMENT OF ENERGY OF THE UNITED STATES OF AMERICA
CONCERNING COOPERATION IN RESEARCH AND DEVELOPMENT IN
ENERGY AND RELATED FIELDS

CONCERNING COMPUTER SCIENCE AND SOFTWARE RELATED TO
CURRENT AND FUTURE HIGH PERFORMANCE COMPUTING FOR OPEN

SCIENTIFIC RESEARCH Yoshio Kawaguchi (MEXT, Japan)
and William Harrod (DOE, USA)

Purpose: Work together where it is mutually beneficial to
expand the HPC ecosystem and improve system capability

— Each country will develop their own path for next Technical Areas of Cooperation

generation platforms « Kernel System Programming Interface
— Countries will collaborate where it is mutually * Low-level Communication Layer
beneficial » Task and Thread Management to Support

Massive Concurrency
+ Power Management and Optimization
» Data Staging and Input/Output (I/0O) Bottlenecks

 Joint Activities
— Pre-standardization interface coordination

— Collection and publication of open data - File System and I/0O Management
— Collaborative development of open source « Improving System and Application Resilience to
software Chip Failures and other Faults

» Mini-Applications for Exascale Component-

— Evaluation and analysis of benchmarks and
y Based Performance Modelling

architectures
2015/07/01 — Standardization of mature technolagi@sshikawa @ RIKEN AICS




List of Presentations at the first coordination committee
S

1. Operating System and Runtime 8. Mini- /Proxy-Apps for Exascale Codesign
- Coordinators: Pete Beckman (ANL) and Yutaka Ishikawa (RIKEN) —  Coordinators: Jefery Vetter (ORNL) and Satoshi Matsuoka (TITECH)
—  Leaders: Kamil Iskra (ANL) and Balazs Gerofi (RIKEN) —  Leaders: <TBA> and Naoya Maruyama (RIKEN)
2. Power Monitoring, Analysis and Management 9.  Extreme-Scale Resilience for Billion-Way Parallelism
- Coordinators: Martin Schulz (LLNL) and Hiroshi Nakamura (U. —  Coordinators: Martin Schulz (LLNL) and Satoshi Matsuoka (TITECH)
Tokyo) ~  Leaders:
—  Leaders: Martin Schulz (LLNL), Barry Rountree (LLNL), Masaaki 10.  Scalability and performance enhancements to communication library

Kondo (U. tokyo), and Satoshi Matsuoka (TITECH)
3. Advanced PGAS runtime and API
- Coordinators: Peter Beckman (ANL) and Mitsuhisa Sato (RIKEN)
- Leaders: Laxmikant Kale (UIUC), Barbara Chapman (U. Huston)
4,  Storage and I/O
- Coordinators: Rob Ross (ANL) and Osamu Tatebe (U. Tsukuba)
—  Leaders: Rob Ross (ANL) and Osamu Tatebe (U. Tsukuba)
5. 1/0 Benchmarks and netCDF implementations for Scientific Big Data

—  Coordinators: Choudary (North Western U.) and Yutaka Ishikawa
(RIKEN)

- Leaders: Choudary (North Western U.) and Yutaka Ishikawa (RIKEN)
6.  Enhancements for Data Movement in Massively Multithreaded Environments

—  Coordinators: Peter Beckman (ANL) and Satoshi Matsuoka
(TITECH)

—  Leaders: Pavan Balaji (ANL) and Satoshi Matsuoka (TITECH)
7. Performance Profiling Tools, Modeling and Database
- Coordinators: Jeffery Vetter (ORNL) and Satoshi Matsuoka (TITECH)
- Leaders: Jefery Vertter (ORNL), Martin Shultz (LLNL), Satoshi
Matsuoka (TITECH), and Naoya Maruyama (RIKEN)

2015/07/01 Yutaka Ishikawa @ RIKEN AICS

—  Coordinators: Pete Beckman (ANL) and Yutaka Ishikawa (RIKEN)
—  Leaders: Pavan Balaji (ANL) and Masamichi Takagi (RIKEN)

11.  Communication Enhancements for Irregular/Dynamic Environments
—  Coordinators: Pete Beckman (ANL) and Yutaka Ishikawa, RIKEN
—  Leaders: Pavan Balaji (ANL) and Atsushi Hori (RIKEN)
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Joining JLESC

Joint Laboratory for Extreme Scale Computing

To initiate and facilitate international collaborations on research and state
of the practice topics, related to computational and data focused
simulation and analytics at scale. The JLESC will facilitate the production
of original ideas, publications, discussion forums, research reports,
products and open source software, aimed to address the most critical
issues in advancing from petascale to extreme scale computing.

« Members

— University of lllinois at Urbana-Champaign, INRIA, Argonne National
Laboratory, Barcelona Supercomputing Center and Julich
Supercomputing Centre

 RIKEN AICS Activity
— MOU has been signed
— RIKEN is going to propose collaboration areas

2015/07/01 Yutaka Ishikawa @ RIKEN AICS 16
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