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Supercomputers in CCS and JCAHPC

• CCS
• Cygnus – 2.3PFlops GPU/FPGA multi-hybrid accelerated 

supercomputer (2019.4 – 2025.3)
• Pegasus – 8.1PFlops big memory supercomputer

(2023.4 – 2028.1)
• Post Cygnus (tentative) under procurement – unified memory 

supercomputer (2025.10 –)
• JCAHPC

• Oakforest-PACS – 25PFlops manycore supercomputer
(2017.4 – 2022.3)

• Miyabi – 80PFlops GH and Xeon CPU Max supercomputer 
(2025.1 –)



JCAHPC

• Joint Center of U Tsukuba
and U Tokyo

• Established in 2013
• The first system is Oakforest-

PACS (OFP) in 2016, the 
fastest supercomputer in 
Japan

• OFP was shutdown in March 
2022



Design of Miyabi

• Target performance: 100 to 150 PFlops
• GPU required for that performance

• Most application codes of U Tokyo and Fugaku do not use GPU
• GPU architecture selected at least 18 months before the operation to ensure 

a transition period

• GPU selection
• Evaluate performance, ease of porting, and technical support using seven 

benchmarks from U Tsukuba and U Tokyo
• Winner is NVIDIA
• Major applications have been ported and optimized for NVIDIA GPU



Design of Storage System for Miyabi

• Estimated memory size: 500 TB
• Requested Storage Size and Performance

• 25 PB capacity # 50x memory capacity (~= capacity for OFP)
• 1.2 TB/s BW # 5 min to dump 70% of memory
• 100 KIOPS for file creation # for 20K processes

• All flash not possible within budget
• Investigating a hybrid storage of flash and HDD
• It turned out the overhead of moving data between tiers has a big 

impact on storage performance
• QLC can solve the problem, although some capacity is sacrificed



Miyabi (OFP-II)

• Announced in November 2023
• Starting from January 2025
• 80.1 PFlops (3.2x OFP)

• Miyabi-G: 1,120 nodes of Grace Hopper
• Miyabi-C: 190 nodes of Xeon CPU Max

• 11.3 PB, 1.0 TB/s, 100 KIOPS
• All flash Lustre



Miyabi

Half of Miyabi-G (the other half is on the back side)



Miyabi-G Compute Node

• 2 nodes in 1U, Direct Liquid Cooling

NVIDIA GH200 Grace Hopper Superchip

Hopper 
GPU

GRACE 
CPU

72c, 3.0 GHz

IB NDR HCA
ConnectX-7

LPDDR5X
120 GB

450 GB/s

512 GB/s

HBM3
96 GB

4.022 TB/s

NVLink C2C

PCIe Gen4
x4

PCIe Gen5
x8

IB NDR200
(200 Gbps)

NVMe SSD
1.92 TB

GH200 ConnectX-7

GH200

Redundant
power supply (2.7 kW x 2)



Specification of Miyabi
Total Performance 80.1 PFlops

GPU Nodes CPU Nodes

Performance 78.8 PFlops 1.3 PFlops

# nodes (# racks) 1,120 (19 racks) 190 (3 racks)

Processor GH200 70.35 TF
(72c, 3.45TF Grace + 
66.9TF H100)

Xeon Max 9450 6.8 TF
(56c, 3.4TF) x 2

Memory 201.2 GiB
(111.8GiB LPDDR5X 
(512 GB/s) + 89.4 GiB 
HBM3 (4 TB/s))

128 GiB HBM2e
(3.2 TB/s)

NVMe SSD 1.9 TB / 8.0 GB/s -

Network InfiniBand NDR 200

Storage All Flush DDN EXAScaler
11.3 PB, 1.0 TB/s, 23.5G inodes, 100 KIOPS

GH200 70.4 TF
(3.5 TF Grace + 
66.9 TF H100)
1.9TB NVMe SSD

1,120 nodes
78.8 PFlops

GPU nodes

Xeon Max x 2 
(6.8 TF +
256 GiB HBM2e)

190 nodes
1.3 PFlops

CPU nodes

Total 80.1 PFlops

11.3 PB All Flush
1.0 TB/s



All flash Lustre of Miyabi
• Effective capacity: 11.3 PB (DCR RAID6, 30TB QLC 460 + 20)

• 8 MDT (4 MDS), 80 OST (40 OSS)
• Theoretical Peak BW: 1.0 TB/s
• Effective Write BW: 0.65 TB/s
• Effective Read BW: 0.85 TB/s
• # inodes: 23.5 Billion
• 100 KIOPS for file creation

IB HDR



Memory bandwidth of air-cooled eval machine

NVIDIA GH200 Grace Hopper Superchip

Hopper GPU
Grace CPU
72c, 3.0 GHz

IB NDR HCA
ConnectX-7

LPDDR5X
120

480 GB
450 GB/s512 384 GB/s

HBM3
96 GB

4.02 TB/s

NVLink C2C

PCIe Gen4
x4

PCIe Gen5
x8

NVMe SSD
1.92 TB

NUMA Domain 0 NUMA Domain 1

345 GB/s 295 GB/s

3.75 TB/s350 GB/s

Special thanks to Toshihiro Hanawa
IB NDR200
(200 Gbps)



HPL performance (1 node)
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IO500 Bandwidth (4 nodes, 72 ppn, 60 sec)
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IO500 Metadata (4 nodes, 72 ppn, 60 sec)
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IO500 (4 nodes, 72 ppn, 60 seconds)
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学際共同利用プログラム
• 目的

• 全国の学際的計算科学の発展に資する
• 研究分野

• 素粒子、宇宙、原子核、物質科学、生命、地球環境、生物、化学、
HPC、計算情報学、数値解析

• 募集期間
• 12月中旬～1月後半

• 申込
• https://www.ccs.tsukuba.ac.jp/kyodoriyou/gakusai/

https://www.ccs.tsukuba.ac.jp/kyodoriyou/gakusai/


一般利用
• 利用目的

• 学術研究
• 申請資格

• 学術研究を目的とする公的な機関に所属し、計算科学関連分野の研究
を行う者

• 利用資格
• 申請者と共同研究を行う民間企業を含む研究者

• 申請期間
• 随時



学際ハブ拠点スパコンお試し利用
• 事業の目的

• 新たな需要の開拓、企業での計算科学的手法の導入の裾野拡大
• 対象者

• CCSと共同研究を継続的に実施する企業
• 制度

• センター教員との共同研究を前提としたスパコンお試し企業利用
• 申込

• https://www.ccs.tsukuba.ac.jp/kyodoriyou/hub-trial/

https://www.ccs.tsukuba.ac.jp/kyodoriyou/hub-trial/


Summary

• Miyabi will be introduced in Jan 2025
• 80PFlops GH and Xeon Max CPU supercomputer

• 11.3 PB 1.0 TB/s All flash storage system
• 4-node IO500 score 81.4 (63rd 10-node research)
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