Research and Development Divisions

Information Network Systems
Director: Prof. Hideaki Sone

Research and development activities
in the division are related to service
of campus networking infrastructure
and improvement of advanced infor-
mation network environment.

Major research fields are electro-
magnetic compatibility (EMC), electr-
omagnetic information leakage, infor-
mation security, and network manag-
ement.

Communication Infrastructures
Director: Prof. Takuo Suganuma

This division is promoting the
researches of provisioning the unified
communication infrastructures for the
University-wide systems, and the ad-
vanced utilization of them. Also, we
are working on the R&D to establish
the new communication environment
where each entity in human commu-
nity, society and natural environment
performs high level mutual collabora-
tion.
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Supercomputing Systems
Director: Prof. Hiroaki Kobayashi

The faculty of research division
on supercomputing systems is invol-
ved in research on high-performance
supercomputing systems and their
applications. Targeted areas range
from the key components of superc-
omputing systems, network systems,
task schedulers, and compilers, to
high-performance algorithm design
based on vector and parallel proces-
sing models.
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Advanced Information Technology
Director: Prof. Makoto Yoshizawa

Our laboratory has proposed cyber-
health monitoring whose purpose is
to accelerate innovations of intelligent
health monitoring systems by applying
synergetic effects of advanced infor-
mation and communication technolo-
gy. We aim at developing distributed
sensor systems for health maintena-
nce, estimation algorithm of physical
condition, control and monitoring
systems of in vivo medical units,
virtual reality systems for rehabilitati-
on, and medical image diagnostic
systems.

Telemedicine via mobile communication technology.

High Performance Computing
(Jointly-organized with NEC)

This division was established in
2014 as a core center of Tohoku
University-NEC cooperation on high-
performance computing. As the kno-
wledge and experiences in practical
use are imperative for future-genera-
tion system design, the research to-
pics include migration and optimiza-
tions of laboratory-developed science
and engineering applications to the
level of high performance on the su-
percomputing systems of Tohoku
University. In addition, the faculty
members of the division work with
researchers and engineers outside
Tohoku University, especially from
the industry, invited as Visiting Prof-
essors, Visiting Associate Professors,
and Visiting Researchers, and prom-
ote joint-research projects regarding
next-generation supercomputing syst-
ems development.

Cyberscience Infrastructure
Laboratory

The CSI laboratory aims at devel-
oping World-wide Campus Wireless
Network based on the Identity Fede-
ration Platform of the Japan's Cybe-
rscience Infrastructure.

Together with the GakuNin Feder-
ation project by National Institute of
Informatics and the universities in
Japan, we have been in charge of
the R&D on convenient, secure, dis-
ruption- and disaster-tolerant Campus
Wireless Network based on eduroam
the world-wide research and education
Wi-Fi roaming system.
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@ Cyberscience Center, Tohoku University
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Cyberscience Infrastructure Laboratory

www.cc.tohoku.ac.jp

Cyberscience Center was founded as a national supercomputer center
hosted by Tohoku University in 1969. Since then, the center has been insta-
lling high-end computing systems and providing them to not only researchers
and students in academia but also engineers in industry nation-wide, as an
inter-university joint-usage institute. In addition to the role of the national high-
performance computing center in Japan, Cyberscience center is responsible
for promotion, installation, and deployment of IT-infrastructures of Tohoku
University such as campus network and highly secured academic IT services,
as the core institute of Information Synergy Organization of Tohoku University.
The faculty members of Cyberscience Center also get involved in education
of undergraduate and graduate students and research of the information and
communication technologies as members of collaborative laboratories of Sch-
ool of Engineering, Graduate School of Information Sciences, and Biomedical
Engineering of Tohoku University.

As secure, reliable, high-performance IT-infrastructures are very important to promote academic work,
we have committed ourselves to their R&D and deployment as well as human resource development
through the education at Tohoku University. We would like to sincerely appreciate your continuous
support and cooperation.

Hiroaki Kobayashi

Director of
Cyberscience Center



B Service of high-performance computing, Service of libraries and applications www.ss.cc.tohoku.ac.jp

A supercomputing system of our center is part of the
high-performance computing infrastructure for academic
sciences and engineering communities in Japan. We str-
ongly support cutting-edge researches with advanced
high-performance computing environments. The superco-
mputing system consists of a vector-parallel system and
a scalar-parallel system, and a visualization system. In
February 2015, to accelerate memory-intensive applicati-
ons, the new vector-parallel supercomputer SX-ACE is
introduced. The SX-ACE system consists of 2,560 nodes,
and each of them consists of four cores with a 64 GB
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SX-ACE 2560 nodes
(5Clusters)
4Cores - 64GB/node

Scalar Parallel System
31.3TFlops, 8.5TB Memory

Vector Parallel System
707TFlops, 160TB Memory

memory. The total peak performance and memory band-
width of the system reach 707 Tflop/s, and 655TB/sec,

and the total memory capacity is 160 TB. The scalar-
parallel system consists of 68 nodes of LX 406Re-2,

each of which includes two 12-core sockets. The peak
performance of the system reaches 31.3 Tflop/s by 1632
cores. The total memory capacity is 8.5 TB. This system
also works as a front-end server of the SX-ACE system.
Furthermore, to effectively analyze the simulation results,
the visualization system with 3-D Tiled Wall Display is
directly connected to supercomputer systems.

Vector-parallel Supercomputer SX-ACE

Japan High Performance Computing and Networking plus Large-scale
Data Analyzing and Information Systems (JHPCN) /
High Performance Computing Infrastructure (HPCI)

In 2010, JHPCN (Japan High Performance Computing
and Networking plus Large-scale data Analyzing and Info-
rmation Systems) has been organized by eight centers
equipped with supercomputers. As a constituent center
of JHPCN, we promote interdisciplinary joint researches
toward grand challenge problems by using information
infrastructures of JHPCN.

We get involved in deployment and operation of the
High Performance Computing Infrastructure (HPCI) as a
resource provider, which consists of K computer and other
major supercomputers in Japan. HPCI make these super-
computer resources available with the single sign-on.

The University of Tokyo
Information Technology Center
Tohoku University
Cyberscience Center

Hokkaido University
Information Initiative Center,

Kyushu University Kyoto University

Research Institute for Information Academic Center for Computing

Osaka University
Cybermedia Center

B Service of campus network TAINS, Management of campus network www.tains.tohoku.ac.jp

Tohoku University's TAINS
(Tohoku University Academic/
All-round / Advanced Informa-
tion Network System) has
been in service since 1988
and was the first large-scale
campus-wide network in Japan.
Its successor since 2009 is

StarTAINS which links the
center to all major buildings
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The Cyberscience Center, which is playing a core roll
in the Information Synergy Organization, contributes to
development and operation of the campus-wide information
infrastructure such as information network system, various
network service, common information system and inform-
ation security system, and coordinates any plans on
designing and deploying the university-wide information
infrastructure.
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The Tohoku Open Internet Community, TOPIC, is a
community which operates internetworking of campus
networks of universities and colleges in Tohoku district
and connects with national internet backbone networks
to support members' use of internet.

[ Publicity and User Support }

[IPSJ Satellite Museum of the Historical Computers}

We publish a periodical named SENAC with news and
articles related to high performance computing and netw-
orking.

We provide consulting services, training classes, and
workshops to use our resources effectively and efficiently.

The exhibition room of Cyberscience Center was set
up to inform the public widely about the history of com-
puter technology development. This room exhibits the
parts, units and cabinets
of historical computers
including the units of a
parametron computer joi-
ntly developed by Tohoku |
University and NEC in
1958. In 2010, this room
has been authorized as
a part of the Satellite
Museum of the Historical
Computers by Information
Processing Society of Ja-
pan (IPSJ).

SX-4 (1998-2002)



