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Expected Timeline of FugakuNEXT and FS3.0

FY2022 FY2023 FY2024 FY2025 FY2026 FY2027 FY2028 FY2029 FY2030 FY2031 FY2032 FY2033

Dev. Phase 

(Basic Design)

Dev. Phase 

(Detailed Design)
Deployment Operation

Target period 

Feasibility Study

FS2.0

Feasibility Study

FS3.0

Operation

FugakuNEXT

& FS2.0

Fugaku

& FS1.0

Fujitsu Ltd. was
awarded a contract.

NVIDIA has been
awarded a contract.



3

⚫ HPCI is a shared computational infrastructure that connects the flagship system “Fugaku” with supercomputers and 
storage systems at universities and research institutions across Japan via a high-speed network

⚫ It enables integrated use of the world’s leading supercomputers with diverse characteristics, thereby supporting a wide 
range of user needs.

HPCI: High Performance Computing Infrastructure

HPCI計算資源ハンドブック: 
https://fugaku100kei.jp/download_file/aabde610
-655a-4780-acff-462f43b62d4b/9

https://fugaku100kei.jp/download_file/aabde610-655a-4780-acff-462f43b62d4b/9
https://fugaku100kei.jp/download_file/aabde610-655a-4780-acff-462f43b62d4b/9
https://fugaku100kei.jp/download_file/aabde610-655a-4780-acff-462f43b62d4b/9
https://fugaku100kei.jp/download_file/aabde610-655a-4780-acff-462f43b62d4b/9
https://fugaku100kei.jp/download_file/aabde610-655a-4780-acff-462f43b62d4b/9
https://fugaku100kei.jp/download_file/aabde610-655a-4780-acff-462f43b62d4b/9
https://fugaku100kei.jp/download_file/aabde610-655a-4780-acff-462f43b62d4b/9
https://fugaku100kei.jp/download_file/aabde610-655a-4780-acff-462f43b62d4b/9
https://fugaku100kei.jp/download_file/aabde610-655a-4780-acff-462f43b62d4b/9
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⚫ The development of the next flagship system that will succeed the supercomputer Fugaku (hereinafter referred to as 
“FugakuNEXT”) and the enhancement of the HPCI (High Performance Computing Infrastructure for Innovation), which 
integrates diverse computational resources across Japan, have been progressing in parallel.

⚫ In the FugakuNEXT era, the rapid advancement of generative AI will significantly increase the importance of AI for Science, 
and the computational resources required to support such workloads are becoming increasingly diverse.

⚫ To meet these emerging requirements, the FS3.0 project conducts feasibility studies on computer architecture, system 
software, and next-generation application development, and proposes procurement/development plans for HPCI systems in 
the FugakuNEXT era and beyond. (FS1.0: Feasibility Study for Fugaku; FS2.0: Feasibility Study for FugakuNEXT; FS3.0: 
Feasibility Study for Systems Beyond FugakuNEXT.)

FS3.0: Overview (Lead organization: RIKEN R-CCS)

Background

Feasibility Study Areas

⚫ Architecture Feasibility Study
⚫ In collaboration with participating vendors, we investigate advanced technologies 

such as next-generation semiconductor technologies, 2.5D/3D/3.5D stacked 
packaging, and chip-to-chip optical interconnects, and explore a range of possible 
system configurations for HPCI systems in the FugakuNEXT era.

⚫ System Software Feasibility Study
⚫ Building on the software ecosystem inherited from Fugaku and FugakuNEXT, we 

will define Japan’s system-software development positioning within the international 
community and examine system software that supports AI for Science in addition to 
traditional large-scale simulations.

⚫ Application Feasibility Study
⚫ We investigate trends in innovative application use and development enabled by 

generative AI—such as automated computational science experiments and 
automatic code generation—across diverse scientific domains, and clarify the 
system requirements needed to enable such next-generation HPC applications.

Architecture

Package Substrate

Interposer

Silicon Photonics 
Optical Interface

CPU/GPU/Soc Die

Memory die

Memory die

Memory die

Memory die

Memory die TSV

System software 
bridging applications and next-generation architecture

Applications
enabled by AI and HPC computational resources



FS3.0 Project Organization
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SGL/SGSL: Subgroup Leaders/Subgroup Sub-Leaders
AD: Advisor

Fujitsu
SGL: Naoki Shinjo
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University of Tsukuba
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NEC
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Architecture Sub-G5

Application Group

Tohoku University
AD: Kazuhiko Komatsu

Quantum HPC Hybrid Advisory Group

RIKEN
AD: Keiji Yamamoto, Atsuko Takefusa
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University of Tokyo
SGL: Yohei Miki , 
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HPE
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RIKEN
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V1.5 (Plan From April 22, 2026)
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⚫ Study of Architectures for Advancing Next-Generation HPC and AI Research
⚫ Node Architecture

⚫ Heterogeneous systems: Explore heterogeneous node designs that combine domestic and international CPUs, GPUs, FPGAs, and AI 
accelerators, in addition to the FugakuNEXT architecture (domestic Arm CPU + GPU).

⚫ Next-generation memory hierarchies: Study configurations featuring large-capacity, high-bandwidth memory using HBM and CXL, along 
with hierarchical memory-access management.

⚫ Adoption of 2.5D/3D/3.5D packaging and chiplet technologies: Investigate the potential for high-density integration to alleviate data-
movement bottlenecks and enable low-power operation (Collaborators: Tadahiro Kuroda, Atsutake Kosuge).

⚫ New computing principles: Assess the applicability of high-bandwidth, low-latency, and energy-efficient computing and communication 
technologies such as optical computing (e.g., silicon photonics) (Collaborator: Jun Shiomi).

⚫ System Architecture
⚫ Large-scale HPC/AI systems: Supporting HPC simulations, AI processing, and their convergence at the scale of several thousand to ten 

thousand nodes, emphasizing high performance and efficiency through tightly coupled and homogeneous system architectures.
⚫ Small- to medium-scale AI-utilization systems: Consider flexible cluster or distributed environments capable of deploying large numbers of 

AI agents or distributed inference workloads, enabling diverse loosely coupled and heterogeneous system configurations, including cloud-like 
operational models.

Direction of architectural research
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Planned Deliverables: Continuous FS Platform for future HPCI

(1) HPCI-RB

TS ref.

PEC ref.
(2)  HPCI-CB

(by HPCI organizations 
under the initiative of App G)

Feasibility Study Results
(by Archi, Systems Software G 

and other teams)

Continuous FS platform for future HPCI

Specification in 
HPCI institute A

Specification in 
HPCI institute B

Specification in 
HPCI institute C

HPCI system-A

HPCI system-B

HPCI System-C

Specification for
Procurement

HPCI systems
in the FugakuNEXT Era

⚫ Continuous FS Platform for future HPCI 
⚫ Ensure long-term preservation and utilization of FS outcomes, including results and know-how from 

HPCI-RB/HPCI-CB
⚫ (1) HPCI-RB: HPCI Reference Blueprint

⚫ Reference describing system requirements for future HPCI systems based on feasibility studies
⚫ TS ref. (Tech. Spec. Reference) : Provide references for architecture and system software roadmaps
⚫ PEC ref. (Performance Evaluation Criteria Reference): Provide effective performance to be achieved by 

the target applications on systems proposed in TS ref. 

⚫ (2) HPCI-CB: HPCI Continuous Benchmarking Env.
⚫ Enables continuous performance evaluation of target applications and performance prediction in future HW
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