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Supercomputers in ITC/U.Tokyo
2 big systems, 6 yr. cycle 
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T2K Tokyo
Hitachi

140TF, 31.3TB

Oakforest-PACS (OFP) 
Fujitsu, Intel Xeon Phi

25PFLOPS, 919.3TB

Oakleaf-FX: Fujitsu PRIMEHPC 
FX10, SPARC64 IXfx
1.13 PFLOPS, 150 TB

Oakbridge-FX
136.2 TFLOPS, 18.4 TB

Yayoi: Hitachi SR16000/M1
IBM Power-7

54.9 TFLOPS, 11.2 TB

Reedbush-U/H, HPE
Intel BDW + NVIDIA P100

1.93 PFLOPS

Reedbush-L 
HPE

1.43 PFLOPS

FY11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
Oakbridge-CX
Intel Xeon CLX

6.61 PFLOPS

Data Platform (DP)

Post OFP ?

Integrated Supercomputer 
System for Simulation, 
Data and Learning

Integrated Supercomputer 
System for Data Analyses & 
Scientific Simulations

Supercomputer System 
with Accelerators for Long-
Term Executions

Massively Parallel 
Supercomputer 
System

Manycore-based Large-
scale Supercomputer 
System, JCAHPC

BDEC System
Big Data & Extreme Computing

60+ PFLOPS



Now operating 3 Systems !!
2,000+ users (1,000 from outside of U.Tokyo )

• Reedbush (HPE, Intel BDW + NVIDIA P100 (Pascal))
– Integrated Supercomputer System for Data Analyses & 

Scientific Simulations
• Jul.2016-Jun.2020

– Our first GPU System, DDN IME (Burst Buffer)
– Reedbush-U: CPU only, 420 nodes, 508 TF (Jul.2016)
– Reedbush-H: 120 nodes, 2 GPUs/node: 1.42 PF (Mar.2017)
– Reedbush-L: 64 nodes, 4 GPUs/node: 1.43 PF (Oct.2017)

• Oakforest-PACS (OFP) (Fujitsu, Intel Xeon Phi (KNL))
– JCAHPC (U.Tsukuba & U.Tokyo)
– 25 PF, #16 in 53rd TOP 500 (June 2019) (#2 in Japan)
– Omni-Path Architecture, DDN IME (Burst Buffer)
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• Oakbridge-CX (OBCX) (Fujitsu, Intel Xeon Platinum 8280, CLX)
– Massively Parallel Supercomputer System
– 6.61 PF, #45 in 53rd TOP 500, July 2019-June 2023
– SSD’s are installed to 128 nodes (out of 1,368)
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Recently Retired Systems
Fujitsu PRIMEHPC FX10
Commercial Version of K

• Oakleaf-FX (Fujitsu PRIMEHPC FX10)
– 1.135 PF, Apr.2012-Mar.2018

• Oakbridge-FX (Fujitsu PRIMEHPC FX10)
– 136.2 TF, Apr.2014-Mar.2018

– for long-time use (up to 168 hr’s)
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Utilization Rate (Apr. 2016 - Jul. 2019)

Oakleaf-FX Oakbridge-FX Reedbush-U Reedbush-H Reedbush-L OFP

[R.Nakahari (ITC/U.Tokyo)]



JPY (=Watt)/GFLOPS Rate
Smaller is better (efficient)
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System JPY/GFLOPS
Oakleaf/Oakbridge-FX (Fujitsu)
(Fujitsu PRIMEHPC FX10)

125

Reedbush-U (HPE)
(Intel BDW)

61.9

Reedbush-H (HPE)
(Intel BDW+NVIDIA P100x2/node)

15.9

Reedbush-L (HPE)
(Intel BDW+NVIDIA P100x4/node)

13.4

Oakforest-PACS (Fujitsu)
(Intel Xeon Phi/Knights Landing) 16.5



Engineering
Earth/Space
Material
Energy/Physics
Information Sci.
Education
Industry
Bio
Social Sci. & Economics
Data

Research Area based on CPU Hours
FX10 in FY.2017 (Commercial 

Version of K)
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Oakleaf-FX + Oakbridge-FX

Engineering

Material
Science

Earth & Space
Science

Data Assimilation



Research Area based on CPU Hours
Reedbush -H in FY.2018

2-GPU’s/Node
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Engineering

Earth/Space

Material

Energy/Physics

Info. Sci. : System

Info. Sci. : Algrorithms

Info. Sci. : AI

Education

Industry

Bio

Bioinformatics

Social Sci. & Economics

Data

Molecular Sim.
Biomechanics
生体力学

Info. Sci:
AI

Engineering
Medical Image 
Recognition
医療画像処理

[R.Nakahari (ITC/U.Tokyo)]



Oakforest-PACS (OFP): KNL & OPA
• 8,208 Intel Xeon/Phi (KNL), 25 PF Peak Performance

– Fujitsu
– Full operation started in December 2016

• TOP 500 #16 (#2 in Japan/柏市), 
HPCG #9 (#3) (June 2019)

• JCAHPC: Joint Center for Advanced High 
Performance Computing
– University of Tsukuba
– University of Tokyo

• Kashiwa-no-Ha (Leaf of Oak) Campus/U.Tokyo, 
which is between Tokyo and Tsukuba

– http://jcahpc.jp
• In spite of KNL & OPA, still an excellent system for  

R&D on SW/Algorithms for large-scale computing
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Engineering
Earth/Space
Material
Energy/Physics
Information Sci.
Education
Industry
Bio
Social Sci. & Economics
Data

Research Area based on CPU Hours
Oakforest-PACS in FY.2017
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QCD Material

Eng. Earth &
Space

[R.Nakahari (ITC/U.Tokyo)]



Engineering

Earth/Space

Material

Energy/Physics

Info. Sci. : System

Info. Sci. : Algrorithms

Info. Sci. : AI

Education

Industry

Bio

Bioinformatics

Social Sci. & Economics

Data

Research Area based on CPU Hours
Oakforest-PACS in FY.2018
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QCD Material

Eng.

Earth &
Space
(moved from 
FX10)

Info. Sci:
Algorithms

[R.Nakahari (ITC/U.Tokyo)]
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Other Challenges on OFP
• Collaboration with JAMA

– Japan Automobile 
Manufactures Association 
（日本自動車工業会）

– Optimization of LS-DYNA 
on KNL under support by 
Intel (USA/France) and 
S/W Vendors

[LBNL SC17]

• Massively Parallel Deep 
Learning
– TensorFlow, Caffe, and 

Chainer are available.
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Another Important Role of OFP
Alternative National Flagship System

• K computer has been shut 
down in August 2019.

• OFP is the biggest system in 
HPCI for shared usage

• Very Important 
Computational 
Resource in Japan until 
the Fugaku (Post K) 
starts its operation in 
2020-2021
– Manycore
– Wide SIMD
– (Small) HBM 



JPY (=Watt)/GFLOPS Rate
Smaller is better (efficient)
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System JPY/GFLOPS
Oakleaf/Oakbridge-FX (Fujitsu)
(Fujitsu PRIMEHPC FX10)

125

Reedbush-U (HPE)
(Intel BDW)

61.9

Reedbush-H (HPE)
(Intel BDW+NVIDIA P100x2/node)

15.9

Reedbush-L (HPE)
(Intel BDW+NVIDIA P100x4/node)

13.4

Oakforest-PACS (Fujitsu)
(Intel Xeon Phi/Knights Landing) 16.5



Now operating 3 Systems !!
2,000+ users (1,000 from outside of U.Tokyo )

• Reedbush (HPE, Intel BDW + NVIDIA P100 (Pascal))
– Integrated Supercomputer System for Data Analyses & 

Scientific Simulations
• Jul.2016-Jun.2020

– Our first GPU System, DDN IME (Burst Buffer)
– Reedbush-U: CPU only, 420 nodes, 508 TF (Jul.2016)
– Reedbush-H: 120 nodes, 2 GPUs/node: 1.42 PF (Mar.2017)
– Reedbush-L: 64 nodes, 4 GPUs/node: 1.43 PF (Oct.2017)

• Oakforest-PACS (OFP) (Fujitsu, Intel Xeon Phi (KNL))
– JCAHPC (U.Tsukuba & U.Tokyo)
– 25 PF, #16 in 53rd TOP 500 (Jun. 2019) (#2 in Japan)
– Omni-Path Architecture, DDN IME (Burst Buffer)
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• Oakbridge-CX (OBCX) (Fujitsu, Intel Xeon Platinum 8280, CLX)
– Massively Parallel Supercomputer System
– 6.61 PF, #45 in 53rd TOP 500, July 2019-June 2023
– SSD’s are installed to 128 nodes (out of 1,368)



Oakbridge -II (Oakbridge -CX)

• Cluster without Accelrators
– Intel Xeon/Skylake or Cascade Lake

– AMD EPYC, IBM P9, ARM

• Initial Plan
– (5+ PFLOPS), 350+ TB/sec, 250+ TiB

– Fast Cache: SSD (e.g. Intel Optane): 500+GB/node, 0.5% of 
memory BW

• Staging, Check-Pointing, Data Intensive App., External Memory 

– 100+ Gb, Full Bi-Section

– Storage: 10+ PB, 150+ GB/sec

– Approx. 1MVA
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Oakbridge -CX (OBCX)
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Intel Xeon Platinum 8280
(Cascade Lake, CLX)
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Intel® Xeon® 
Platinum 8280 

(Cascade Lake, CLX)
2.7GHz, 28-Cores

2.419 TFLOPS
Soc. #1: 28th-55th cores

Memory
96 GB

UPI
Intel® Xeon® 
Platinum 8280 

(Cascade Lake, CLX)
2.7GHz, 28-Cores

2.419 TFLOPS
Soc. #0: 0th-27th cores

DDR4
DDR4
DDR4
DDR4
DDR4
DDR4

2933 MHz×6ch
140.8 GB/sec

UPI

UPI

Ultra Path Interconnect
10.4 GT/sec ×3
= 124.8 GB/sec

DDR4
DDR4
DDR4
DDR4
DDR4
DDR4

2933 MHz×6ch
140.8 GB/sec

Memory
96 GB



Oakbridge -CX (OBCX)
• Intel Xeon Platinum 8280 (Cascade Lake, CLX), Fujitsu

– 1,368 nodes, 6.61 PF peak，385.1 TB/sec, 4.2+ PF for HPL
#45 in 53 rd Top500

– Fast Cache: SSD’s for 128 nodes: Intel SSD, BeeGFS
• 1.6 TB/node, 3.20/1.32 GB/s/node for R/W
• Staging, Check-Pointing, Data Intensive Application
• 16 of these nodes can directly access external reso urces 

(server, storage, sensor network etc.) through SINE T

– Network: Intel Omni-Path, 100 Gbps, Full Bi-Section
– Storage: DDN EXAScaler (Lustre) 12.4 PB, 193.9 GB/sec

19

– Power 
Consumption: 
950.5 kVA

• Operation Start: 
July 1st, 2019 



128xSSD’s: Single Fast File System
20

SSD SSD SSD SSD SSD SSD

・・・

Single Fast File System with 200+ TB



JPY (=Watt)/GFLOPS Rate
Smaller is better (efficient)
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System JPY/GFLOPS
Reedbush-U (HPE)
(Intel BDW)

61.9

Reedbush-H (HPE)
(Intel BDW+NVIDIA P100x2/node)

15.9

Reedbush-L (HPE)
(Intel BDW+NVIDIA P100x4/node)

13.4

Oakforest-PACS (Fujitsu)
(Intel Xeon Phi/Knights Landing) 16.5

Oakbridge-CX (Fujitsu)
(Intel Cascade Lake (CLX)) 20.7



Altair Hyperworks
• Service started in 

January 2019
– On Reedbush System

– OBCX after July 2019

• Basically, Only for 
University Users

• Public Research 
Institute, and Industry 
Users can use upon 
Requests (License 
needed)
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How to Login (1/3)

 Public Key Certificate

� Public Key Certificate

� Password provided by ITC 
with 8 characters is not used 
for “login”
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How to Login (2/3)

 Password with 8 characters by ITC

� for registration of keys

� browsing manuals

 Only users can access manuals

 SSH Port Forwarding is possible by keys

24
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How to Login (3/3)

 Procedures

� Creating Keys

� Registration of Public Key

� Login

25
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Creating Keys on Unix (1/2)

 OpenSSH for UNIX/Mac/Cygwin

 Command for creating keys
$ ssh-keygen –t rsa

 RETURN

 Passphrase

 Passphrase again

26
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Creating Keys on Unix (2/2)

>$ ssh-keygen -t rsa
Generating public/private rsa key pair.
Enter file in which to save the key (/home/guestx/.ssh/id_rsa):
Enter passphrase (empty for no passphrase):（your favorite passphrase）
Enter same passphrase again:
Your identification has been saved in /home/guestx/.ssh/id_rsa.
Your public key has been saved in /home/guestx/.ssh/id_rsa.pub.
The key fingerprint is:

>$ cd ~/.ssh
>$ ls -l
total 12
-rw------- 1 guestx   guestx       1743 Aug 23 15:14 id_rsa
-rw-r--r-- 1 guestx   guestx        413 Aug 23 15:14 id_rsa.pub

>$ cat id_rsa.pub

(cut & paste)
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Registration of Public Key

� https://obcx-www.cc.u-tokyo.ac.jp/cgi-
bin/hpcportal_gm.en/index.cgi

� UsersID

� Passwordss(8scharacters)

� “SSHsConfiguration”

� Cuts&sPastesthesPubcicsKey
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Please paste your
SSH Public Key



Login

 Login

$ ssh obcx.cc.u-tokyo.ac.jp –l t370XX (or)

$ ssh t370XX@obcx.cc.u-tokyo.ac.jp

 Directory
$ /home/gt37/t370XX login -> small
� Type “cd” for going back to /home/gt37/t370XX

$ cd /work/gt37/t370XX please use this directory

 Copying Files
$ scp <file> t370**@obcx.cc.u-tokyo.ac.jp:~/.

$ scp –r <dir> t370**@obcx.cc.u-tokyo.ac.jp:~/.

 Public/Private Keys are used
� “Passphrase”, not “Password”
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Please check schedule of 
maintenance

• Last Friday of each month
– other non-regular shutdown

• http://www.cc.u-tokyo.ac.jp/
• https://www.cc.u-

tokyo.ac.jp/en/supercomputer/obcx/service/
• https://www.cc.u-

tokyo.ac.jp/supercomputer/obcx/service/
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If you have any questions, 
please contact KN (Kengo 

Nakajima)

nakajima(at)cc.u -tokyo.ac.jp

Do not contact ITC support directly.
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