
*Formerly known as Post-K

PRIMEHPC FX10
PRIMEHPC FX100

Fugaku is the Successor to the K Computer

 The K computer has been in operation for 7 years and was retired in August 2019

 Shipping and installation of “Fugaku” will start soon 
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No.1(2017) No.1(2018)Finalist(2016)

Ranked Top500 No.1 in 2011
Competitive in various fields

K computer Supercomputer 

Fugaku



Fugaku Project

Overview

RIKEN and Fujitsu are currently 

developing Japan‘s next-generation 

flagship supercomputer, the successor to 

the K computer, as the most advanced 

general-purpose supercomputer in the 

world.
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Goals
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Application

Compatibility

Application
Performance



Fugaku Hardware Specifications
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Node

Architecture Armv8.2-A SVE 512bit (SVE: Scalable Vector Extension)

Core 48 cores for compute and 2 or 4 cores for OS activities

Memory HBM2 32 GiB, 1024 GB/s

Interconnect Interface Tofu Interconnect D (28 Gbps x 2 lane x 10 port)

I/O PCIe Gen3 x16

Technology 7nm FinFET

Performance CompatibilityUsability

System

Number of Nodes 150k+ nodes (Compute node and compute & I/O node)

Storage - 1st layer about 1.6 TB   (Total of compute & I/O node’s SSD storage)

Storage - 2nd layer about 150 PB



Fugaku Ultra-dense Implementation of Hardware

Copyright 2019 FUJITSU LIMITED

 Allowing 1 rack to have 384 CPUs, providing 1 Peta flops

Performance CompatibilityUsability

x1
Fugaku

x100
K computer

†

†  Approximate ratio of footprint



Fugaku System Software Stack
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 RIKEN and Fujitsu are developing a software stack for Fugaku
 Compiler optimizations exploit hardware performance, such as SVE vectorization

 The programming environment and the system software maintains continuity with the K computer

Performance CompatibilityUsability

Fugaku system hardware

Linux OS / McKernel (Lightweight kernel)

System management
for high availability 

& power saving operation

Job management for higher system 
utilization & power efficiency 

XcalableMPFEFS
Lustre-based distributed file system

LLIO
NVM-based file I/O accelerator

OpenMP, Coarray

Debugging and 
tuning tools

MPI 
(Open MPI, MPICH)

Compilers 
(C, C++, Fortran)

Management software

Fujitsu Technical Computing Suite / RIKEN developing system software

Programming environmentFile system

Script Languages,
Math.  libs.

Fugaku applications



Fugaku Target Applications
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https://postk-web.r-ccs.riken.jp/perf.html

RIKEN announced the predicted 
performance

Performance CompatibilityUsability

 More than 100x faster than 
the K computer for GENESIS and 
NICAM+LETKF 

 Geometric mean of speedup over 
the K computer in 9 priority issues is 
greater than 37x



Fugaku Schedule
2011 2012 2013 2014 2015 2016 2017 2018 2020 20212019

Coming Soon

Installation of “Fugaku” 

Basic
Design

Design 
Implementation

Manufacturing,
Installation
and Tuning

General
Operation

2022

Development Operation Operation ended Aug, 2019
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K computer

Fugaku
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Early access program 
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