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History and Mission
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In April, 2000, the Computer Center of Institute for Molecu-
lar Science was reorganized into the Research Center for
Computational Science as a common facility for the Okazaki
National Research Institutes. The purpose of reorganization
is to expand its frontier to boundary area between molecular
and bio sciences. Since then the newly established Center
has continued to provide the computational resources not
only for the researchers inside the institutes but also for mo-
lecular and bio scientists around the world, expanding its
own resources (o solve the hard problems which might be im-
possible in their own universities or other institutes.

The Computer Center of IMS, which is the forerunner of
the Research Center for Computational Science, was estab-
lished in May, 1977, primarily in order to provide an oppor-
tunity for large scale computing in molecular science which
could not be carried out at regional university computer cen-
ters. In addition, the Center was required to provide experi-
mental data collection and analysis, development and mainte-
nance of the molecular science program library and database
with the participation in the computer network, and computa-
tional service to neighboring National Institute for Basic Biol-
ogy and National Institute for Physiological Sciences. In
June, 1978, the introduction of two sets of HITAC M-180
was decided, and the service was started in January, 1979.
The fully automated unmanned operating system was instal-
led in September of that year. It was the first system of this
kind in Japan and probably in the world, and an uninterrup-
ted week-long operation service was initiated. In April,
1980, the system was upgraded to HITAC M-200H and M-

180 and again in April, 1982 to two sets of M-200H. In Janu-
ary, 1986, a super-computer (HITAC S-810/10) was instal-
led, which had been a molecular scientists’ dream for a long
time. At the same time, an upgrade to M-680H, which was
famous for its best performance as a general-purpose comput-
er at that time, came true. Since then, the scale of molecular
science calculation has been steadily enlarged. In 1988, the
super-computer (S-810/10) was replaced by a more powerful
one (HITAC S-820/80), and in 1994, it was upgraded to
NEC 8X-3/34R, and also the general-purpose computer was
replaced by a distributed processing system composed of
NEC HSP and IBM SP2 cluster. As a result, all computers
in the Center have come to work according to one operating
system which is based on UNIX OS. In 1999, the general-
purpose computer was replaced by NEC SX5 and IBM SP2
cluster, and then in 2000, the super-computer was also re-
placed by Fujitsu VPP5000 and SGI SGI2800. After that, in
2003, the general-purpose computer was replaced by NEC
SX-7 and TX7. The total CPU performance is over
ITFLOPS.

Now the Center is not just a common facility for the Okaza-
ki National Research Institutes. Many researchers of molecu-
lar and bio sciences around the world expect the Center to
provide more convenient environment for large scale comput-
ing, and the staff members of the Center are working hard to
respond to their expectations.

As of the year 2003, the Center staff is made up of the direc-
tor (interlocking), one professor, one associate professor, six
research associates and five technical staffs.
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Baich Processing Service

The main service of the Center is batch processing via
workstations installed in a terminal room on the 2nd floor of
the Center. You can also use the service via academic infor-
mation network or INTERNET from outside the Center.
You can also use the interactive processing service for jobs
of low loading such as program development and data pro-
cessing. But as for large scale computing, batch processing
is more effective.
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Database Service

The following two databases have been registered as the da-
tabases of Institute for Molecular Science. Since the first
stage of designing the QCLDB, the Center has participated in
the project and even now takes part in the annual renewal.
And also the QCLDB is in preparation for publishing on web
page.

(1) QCLDB (Quantum Chemistry Literature Data Base)
(2) FCDB (Force Constant Data Base)
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Program Library

The Center has been supporting collection and develop-
ment of the library since its establishment, and the following
programs for scalar and vector computers have been regis-
tered.

(a) Molecular Science Program Package
More than 200 programs in total have been registered in-
cluding programs provided by foreign as well as domes-
tic researchers, and those which have been installed from
(b) Application programs to the current system and opti-
mized.

(b) Application Programs
Not only quantum chemistry programs (1) but also bio
simulation programs (2) are available for users.
(1) Gaussian03, Molpro2000, etc.
(2) Amber, Blast, etc.
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Network System

The servers of the Center are interconnected by gigabit
Ethernet using optical fiber from the network switch and en-
able the high-speed data transfer. The Center network is con-
nected with the network of Institute for Molecular Science
via optical fiber, and used for terminal connections from re-
search departments and research facilities, and for transfer-
ring experimental data and graphical data, etc. through the lo-
cal area network in the Center. The system is also connected
with INTERNET through the outside network SINET, so
you can use it from outside the institutes. The latest informa-
tion about the Center can be found on RCCS web page.
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Fujitsu VPP5000
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Fujitsu VPP5000

Fujitsu VPP5000 has a vector-parallel architecture, provid-
ing you the performance up to 288 GFLOPS using 30 proces-
sor elements (PEs). With this supercomputer, a large scale
calculation can be performed; for example, a quantum chem-
istry calculation which would need 3 to 16 GB memory and
also a high-performance computing based on the message-
passing library (MPI) in which more than 10 PEs would be
needed. Total main memory is about 256 GB, and as a per-
ipheral configuration the system has about 3 TB RAID disk
device which provides you a huge amount of storage. For
the researchers of molecular simulation and wave packet dy-
namics, it is indispensable to store their results.
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SGI SGI12800, Origin 3800

SGI12800 & FEFLERHFEGE 115 GFLOPS @ CC-NUMA %!
ORI AT A ) EAUF 22— 2T, 192 CPU 2ol H
THY. Z SRR 3 L —2 2 B O KIS 4 1T h
FREE 'y T AL ORISR S h o, R RS
i 192 GB 455, BIEO Rk ClE128GBE €O T i fiA i il
A= AL CRIFH CE M4 TE T IR S 2R A
STV ET, Origin38001, MIE AR #5468 A 102GFLOPS T,
128 CPUASHE RS T, FLRE L L € F94TBORAID
FAAZHEBELEML TOET .

SGI SGI2800, Origin 3800

SGI2800 is a super-parallel computer which consists of
192 CPUs, and the logical shared memory is provided by its
CC-NUMA architecture. Its peak performance is about 115
GFLOPS and it can be used for large scale molecular dynam-
ics calculation and Monte Carlo method such as protein struc-
ture simulation. The total memory size is 192 GB, but in
practice it is limited up to 128 GB under the present configur-
ation. It can be used for large scale calculation of electronic
state. On the other hand, Origin 3800 consists of 128 CPUs
and has 128 GB memory. Its peak performance is 102
GFLOPS. As a peripheral configuration, the system has
about 4 TB RAID disk device.
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NEC SX-7
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Front-end server

NEC TX7 is a front-end machine of RCCS. Users are not
allowed to enter directly to the supercomputers (VPP500,
SGI2800, and so on) and the general purpose machines (SX-
7 and TX7) and have to login to this machine first. The job-
queuing system (JQS) of the Center is also controlled by this
machine. It is mounted with Intel Itanium2 CPU and instal-

NEC SX-7

NEC SX-7 is a vector-parallel computer which pro-
vides you the performance up to 282 GFLOPS and a
shared memory of 256 GB. It has a vector computing
unit just like VPP5000, and enables high-speed process-
ing of large scale programs which is difficult to be paral-
leled in distributed memory system. About 4.5 TB

RAID disk device is also available in this system. led Linux OS.
NEC TX7
NEC TX7 i3 #8554 E332GFLOPS D i s 44 > 4t X —
Z7AIS =\ (e

HAEYRAA TN AV 2 —2 T, 1/—FIZ32CPU, 128GBD A
EVEREANL 2/ —Fl X h T, 205 —MBIA A4 L
TN Y a7 R ARV EE D U KRS Y 2 7 DI A
WHETE, IR EL T HI3TBORAID 74 AL ¥ AL Tl
F5, FIHEA IS TR L T BB  Intel Ttanium2 CPU

F7ANH—233, PA-8600 CPU #{RHIL7=NEC TX701CPU
EFNL2ENLRKEN THO NFSEM - L 2—/i—av s —
4% KON A7 ANT00 AL EORHEOK—A
FTALZMEFHEL T, HI6TBO A ftA S DRAID R &7

|

i
[ < Em|
| oy

Blinux Os%fimb-(t ‘i..g-e fxﬁﬁﬁk?“ffi“?77'97=%ﬁ%‘1‘#5. E" ‘fé?ﬁﬁ?ﬁiﬁﬁ :"";'":_;:’-'r:.:_
AT, = I E

NEC TX7 i":é
NEC TX7 is a scalar parallel computer with shared memory. File Server # g
—

The file server consists of 2 sets of NEC TX7 (1 CPU mod-
el) with PA-8600 CPU. It is NFS-mounted and provides
home directories for more than 700 users in the system of su-
percomputers and general-purpose computers. It has 6 TB
RAID type disk device and backup tape device with high reli-
ability and high-speed I/O performance.
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Its peak performance is 332 GFLOPS. It consists of 2 nodes,
each of which has 32 CPUs and 128 GB memory. You can use
this machine for executing rather small jobs and also large scale
parallel jobs. As a peripheral configuration, the system has
about 3 TB RAID disk device. It is mounted with Intel Itanium?2
CPU and installed Linux OS.
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Researches
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Molecular Dynamic Simulation of
Biomembrane

Molecular dynamics calculation of biosystems has been
one of the most interesting applications of the supercomputa-
tion. The figure shows gramicidin A in DMPC lipid bilayer
immersed in water. The gramicidin A in biomembrane
works as an ion channel, which has been investigated active-
ly as a primitive model for more complicated channels in real
biosystems. Structure and dynamics of the channel have
been analyzed in detail at a molecular level based upon a set
of long-time molecular trajectories traced by the molecular

dynamics calculation.
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Highest Occupied Molecular Orbital (HOMO)
Molecular Recognition

The “host-guest” chemistry has fascinated researchers for
a long time as a basic skeleton of a wide variety of intriguing
supramolecular systems. Especially, one of them is the sim-
plified simulation of much more complex biological systems,
because it is indispensable for understanding the molecular
recognition caused in many vital processes of the biological
systems. In the other words, the enzyme can recognizes the
substrates within its active sites by taking the molecular bind-
ing mechanism. The p-fer-butylcalix[4]crown-6-ether is
one of the examples, as shown in the figure. The complex
with ethyl ammonium cation was studied by ab initio molecu-
lar orbital calculations. [Minamino, Choe, Chang, Mizutani,
and Nanbu, Chem. Phys. Lett. 374,572(2003)]
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History of the CPU performance in RCCS Fig. 1 History of the CPU performance in RCCS
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