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Background (Research Integrity, Open Science)

The 6" Science Technology and Innovation Basic Plan (2021-2025) and Integrated Innovation
Strategy 2024 in Japan. In these documents, It is stated to ensure the security, and to promote
“Open Science” by managing and publishing research data.

Integrated Innovation Strategy 2024 (extract)

Strategic Promotion of Advanced Enhancement of Knowledge Base
Science and Technology (Research Capabilities)

Strategic promotion of important
field

= Al, quantum, biotechnology,
semiconductor, Beyond 5G etc.

- Space, ocean, green energy etc.

Strengthening economic security

- Ensuring research security and
integrity at university and
research institutions.

Promoting R&D
and social implementation

‘Promoting social implementation
of science and technology

that contributes to automation,
power saving, and disaster
prevention/mitigation.

Research universities with a
regional core and distinctive
characteristics

-Development of infrastructure
supporting research DX,

sharing of research facilities and
equipment, and promotion of
data-driven research.

Open science
-Promoting open access to scholarly
publications and scientific data.

i d

-Promoting management an
utilization of publicly funded
research data.

Academia, Enterprise

Search and utilize research data |

Research Data
Infrastructure
(NII Research Data Cloud)

Several Data Platforms

Launched from 2020

Research Da"aJ National Institute of Informatics (NII) Data platforms | Data integration
N ° .. Biology, Material, between
Select Earth science etc. different fields
Managed ) "in
Data 3 .Qo ‘o.
Add = Og's
s
L0 System for EBPM .
data e e 5ased | Foreign platform
Upload B Policy Making) services
; = Integration m, P
S
& GakuNin ROM AL pe: | -
by "y WEKO3 : SCIENCE CLOUD
eRad
- Integrated operation e
Funding z;’ftg:gg SINET (scientific network) LY #
agency fund

Japan Cabinet Office document

Promotion image of open science and data-driven research
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NEC's Vision of the Research Sector

We aim to provide an advanced and comprehensive research information platform
with a focus on HPC and data management.

Enhancing research capabilities through the
advancement of research information infrastructure

i i\ aal)

Expanding research

Addressing Social Issues (Government and Enterprises)

Optimize production

Efficiency in Research areas through Ensure Utlllzln%da_ta_ ": p:ht'c .Apply r?search processes
and Paper writing collaboration between research integrity and administrative innovations to Reduce environmental
Organizations services real-world appllcatlons impact
Collabi®@Fation

T Flexible and safe data Co-creation Predicting
Data Utilization utilizing environment e Data Analyzation

Latest Optimal HPC/AI Systems
and Publication

Virtual Server Systems and Generation Vector/Scalar/GPU

Parallel File System

Repository and Web services &

— HPC Solution  ESTTN

Access Securities NEC

User Program Support

Research B

Reproducibility of Research data
L Automatic, High-speed Data-transfer

Repository Integration ‘
“oatacoaos [ Vi
ata Catalog based data ased date Object Storage
Data Provenance Management BIUStellar Research Information Hierarchical Storage Management (HSM)
Infrastructure
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Data Transparency and

Data Collection Aggregation of computational,
experimental, and observational data
and Storage

Management




Solutions to Achieve NEC's Vision

We offer total integration for securely utilizing data through fast connections between HPC,
storage, and servers.

Data Collection, Storage, and Management

Virtual Server Platform

'-'7’6 =r '-'.'é

NEC
Optimized Storage for Data Operations HPC Solutions

® Object Storage enhances data
usability with S3 compatibility
and a Web Ul

® Hierarchical Storage
Management (HSM) is ideal for
the long-term preservation of

® Flexible provision of servers as virtual machines tailored research data ® Offers optimal integration with the latest architectures
to users' needs, with easy removal after use - Vector, Scalar, GPU, Quantum
® Ability to individually add software and security Research Data Management (RDM) - File System, Network
configurations @ RDM solutions ensure the reproducibility - Scheduler, 'User Manag?ment, Billing Statistics
® Virtualized networks separated for specific purposes, and transparency of research outcomes - Power Equipment, Cooling Systems
such as external data sharing and data transfer with HPC . . © . . .
® Features include data cataloging, A ® Supports the migration and acceleration of user programs
® Compatible with VMware, Hyper-V, OpenShift, and repository registration, data provenance "
Kubernetes tracking, and metadata management —-—
Networking and Security
High-speed data Communication and Distribution Secure Data Access

utilize the available bandwidth

® Design, deploy, and connect network infrastructure supporting ® Robust authentication using biometrics and one-time passwords
high-capacity data communication at several hundred Gbps

® Leverage ultra-high-speed data transfer technologies that fully unauthorized access monitoring service, centralized log management,

® Protect and log access to systems and data with service like UTM,

and encryption
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RIl Use

= OSAKA Unin

- JAMSTEC
* TOHOKU Unin




RIl Use

 OSAKA Univ
« JAMSTEC |
» TOHOKU Universi
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OSAKA UNIVERSITY's Systems Plotted on RIl model

OSAKA UNIVERSITY has data aggregation platform “ONION", connecting HPC "SQUID",
virtual server platform “mdxll”, public cloud, and various devices via S3 protocol.

Academic sector

NIl GakuNin RDM etc.

Public, Enterprise sector

Realtim Tsunami Simulation
(Operated with Tohoku University )

Disseminate

Library and Repository System
OUKA

Data Processmg

mdxl|

Virtual servers

Visualize
Object Storage
ONION

M

Analyze

Data transfer

RED-ONION

Agg regate»

Simulate

Data Management Research Devices

Generate

= Several sensors

* Huge Experimental
Equipment

Now developing
Provenance Recording
System

Management
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Ultra-High-Speed Data Transfer System

Highly efficient data transfer by maximizing the use of 100 Gbps network bandwidth.
Active data sharing enhances research efficiency and promotes better data utilization.

System Overview

Site A Center
( A . “
Data Transfer 100 Gbps NW 100 Gbps Data Transfer
Node Ether SW Ether SW Node
*1 *?2
. ll'” 13 -
1M |
Storage
(NVMe)
W’ storage(NVMe)
- / ARCUAEA Management
Servers
. \_ J
Site B
s \
Da‘aNTﬁ“Sfef ;:’:Gbsl:fv %1 Utilizing the 100 Gbps bandwidth
er . . .
. b m by multiplexing sessions
|
— 1 TCP HpFP
—— st NVM I .
L orage(hVie) ) | %2 : Multithreaded transfer process
|

(CPU-Memory)

Multiplexed /O processing with
asynchronous 1/0

High-speed data transfer from storage to storage without bottlenecks

* Proprietary UDP-based transmission protocol.
« Fully Utilizing 100 Gbps bandwidth by multiplexing sessions
and storage I/O processing with asynchronous I/O.

Advantages

» "Disk to Disk” data transfer at high speed.
* Proposal including configuration that delivers practical performance
using verified hardware and software in actual operations.

Benefits

« Significantly reduces latency when transferring large volumes of
data over the network - for example, between experimental
facilities and HPC systems for analysis, and from multiple sites to
integrated storage for collecting research data.

Proven Track Record

» The University of Osaka and NEC jointly demonstrated a prototype
data transfer system at SC24 in Atlanta.

\Orchestrating a brighter world N E‘




Use Case of Ultra-High-Speed Data Transfer System

Data Transfer Node

Storage Center

Integrated

Large Datasets
Storage

B Rapidly transfer large-scale research datasets to %%
=

an integrated storage at a different location.

HPC System

B Remotely access an HPC system and efficiently

t ] th |t d t th t k Data Transfer Node Result Data Data Transfer Node
retrieve the resu dala over the network. —
HPC Center Research Center
<m——
Simulation Input Data Remotely Use
Data Transfer Node Data Transfer Node
B Transfer large volumes of data from a remote , Observational
i . Satellite Ground Data HH Research Center
overseas observation facility to a HPC system Station meessses) HH
. Observation = Storage/Analysis
for analysis. '.-‘\
HPC System

Data Transfer Node Analytical Results
Research
Institute

Image Analysis

Data Transfer Node

B Securely and efficiently transfer large volumes
of sensitive data, such as medical images.

Medical Center

|

Sensitive Data Medical Imaging
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RIl Us

« OSAKA Universit

 JAMSTEC
 TOHOKU University
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JAMSTEC's Systems Plotted on RIl model

JAMSTEC operates Earth Analyzer and TSS, which are connected to Earth Simulator via ES-LAN,
to support research data utilization. These systems have been upgraded over the past year.

Public, Enterprise sector

DIAS Storage
RIKEN HPCI-Storage etc.

Fishery industry
Climate change adaption
IPCC etc.

Disseminate

Data Processing

EA Virtual
Visualize (Earth Analyzer) Server

Platform
Analyze

Research

TSS

(Tape Storage System)

ES4
(Earth Simulator 4) B

%IBM TS1170 Drives

. & JF Cartridges (60PB)
*NVIDIA A30 & vGPU

*Remote Mutual Backup etc.
%2TB Memory per Host etc. Agg reg ate .
Simulate

ES-LAN *200GbE Cores Generate
*10GbE Edges etc.

JAMSTEC-LAN (Office Network)

YOLYTINWIS HINYA

Supported by NEC
%: Upgraded in FY2024
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Development of Digital Twin of the Ocean and Its Supporting Systems

JAMSTEC is developing a digital twin of the ocean for monitoring and future prediction.

IT consists of 4ADVE and NAMR, supported by the coordinated operation of ES and EA.
Society

01 02 03

Site-specific Ground Infectious Disease Marine life
Motion Prediction distribution
prediction

04 — 05

Reanalysis Chemical 4D Virtual
Intercomparison Oceanographic data

Dataset sets in the North Earth ProjeCtS
Pacific

https://www.,jamstec.go.jp/4dvep/index_e.html

4DVE NAMR © JAMSTEC

(4D Virtual Earth) (Numerical Analysis Model Repository)

Climate Disruption

Weather, Climate Prediction
Ocean Crop Yield
Ea rth e Crops : Prediction Ea I‘th
Water Qqallty Comprehensive View .
Analyzer Biochemistry of Marine Ecosystem S|mu|ator

Digital Twin of the Ocean
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Enhancing Research Capability through EA Upgrades

l‘:‘\‘
@ The data is published E%
via Web-service VM.

@ Simulation data is processed into @ Simulation data calculated on ES4 is stored
publishing format on Processing VM. in Data Storage.

ES4

Firewall

Gateway Switch

EA

Data Processing
VM

+1TB Memory +NVIDIA A30 V(Sg‘l(jltzc)h
(Total 2TB) +Al Enterprise .‘

m
o o
Eel
3
x
n
=
=
>
=
=]

LNet Routing

Virtual Firewall § -
InfiniBand

Web-service b
VM LNet Router

=

Total 30 Servers Data Data

17 host servers have already been Publishing Analyzing [l
. Storage Storage
utilized over the past year.

+LNet Router Server
(Total 200Gbps)

VM Host Server .

ES4

Data Storage Lustre

® Publishing data is generated and transferred to

+10PB Lustre Storage
Upgraded Data Publishing Storage. <

(Total 20PB)

Up! Up! Up! _
Data Processing Performance Data Storage Capacity Data Transfer Bandwidth

Enhancing Research Capability
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RIl Use

= OSAKA University
- JAMSTEC

+ TOHOKU Un
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Conclusion

B NEC has announced new brand “NEC BluStellar”.
It is a value creation model that leads our customers to their future.

M For Academic customers, NEC will provide the total solution of
Research Information Infrastructure (RIl) , which supports Research
Data Management (RDM).

M There are two cases of Rll in Japan.
OSAKA UNIVERSITY with ONION and developing Provenance Recording System. JAMSTEC with
Tape Storage System highly conservating data.
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Value Provided by RII

NEC provides value to academic customers, Improving their research capability, with RII.

Improvement of research capability (Academia) Solving social issues (Public, Enterprise)
O o
i n a5}

o o
als=l als=l als=l
Increasing efficiency Expanding Ensuring Data-driven policy Social implementation Reduction of
in research research areas research integrity and of environmental
and paper preparation through collaboration administrative services research seeds impact

Cooperation B Co-creation

Data Simulation
Processing/Publication Generation
R h
Data eSZ?a'C
Management b

DEF:]
Aggregation
Education
data data

Network communication/Security
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Overview of RIl Case in Japan

OSAKA UNIVERSITY and JAMSTEC recognize the importance of huge data handling.
NEC has supported in line with their vision of data-utilizing research.

Data access
HTTPS ED

]
Online storage (Portal) d -

v

Experimental User

Devices Storage

Data Management

Object storage

Data Processmg

mdxII SQUID, OCTOPUS

20

Data
publishing

Data analyzing
on virtual servers

Simulation data
input/output

P g
< -

Lustre
LNet routing

Earth Analyzer \ / Earth Simulator

Observatlon

Archive storage

Hierarchical storage management

(HSM)

ww

Data Storage

Tape Storage System
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