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The First arm-based HPC processor

A64FX
- designed by Fujitsu

Architecture

and 

Achievements
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Performance and Advantages from Hardware Design
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CMG (Core Memory Group)
specification
13 cores
L2 Cache 8 MiB
Memory 8 GiB, 256 GB/s

TofuD
28 Gbps x 2 lanes x 10 ports

I/O
PCIe Gen3 16 lanes

Process Technology

# of Cores

Memory / Capacity

PCIe

Interconnect

7 nm FinFET

48 + 0/2/4

HBM2 / 32 GiB (8 GiB× 4 stacks)

Gen 3 / 16 lanes

Tofu Interconnect D

6D mesh/torus 

Chip-integrated NIC

Hardware Specifications

Memory, NIC and PCIe are integrated into a chip.

→ High-memory BW and superior power efficiency are achieved.

Peak Memory BW 

Power efficiency

Peak Performance

1,024 GB/s 

16.876 GF/W (HPL, @2.0GHz)

2.7+ TFLOPS 
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Performance and Advantages from Hardware Design

Memory, NIC and PCIe are integrated into a chip.

→ High-memory BW and superior power efficiency are achieved.

Hardware Specifications

Peak Memory BW 

Power efficiency

Peak Performance

1,024 GB/s 

16.876 GF/W (HPL, @2.0GHz)

2.7+ TFLOPS 

Process Technology

# of Cores

Memory / Capacity

PCIe

Interconnect

7 nm FinFET

48 + 0/2/4

HBM2 / 32 GiB (8 GiB× 4 stacks)

Gen 3 / 16 lanes

Tofu Interconnect D

6D mesh/torus 

Chip-integrated NIC
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 A64FX prototype -
Fujitsu A64FX 48C 2GHz 
ranked #1 on the list

 768x general purpose A64FX 
CPUs w/o accelerators

 1.9995 PFLOPS @ HPL, 84.75%

 16.876 GF/W

 Power quality level 2
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Green500 #1 on the List
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 Armv8.2-A & SVE 

512-bit wide SIMD

 Supports a wide 

variety of precisions.

- FP64/32/16, INT64/32/16/8
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A64FX: High Performance also in the AI Area.

for HPC                                         for AI
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A64FX (1.8 GHz)           SPARC64 XIfx (FX100)
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Scalable Vector Extensions for Future Continuity
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 Providing the vector-length agnostic programming 
model

 Avoiding the need to recompile or rewrite when 
longer vectors appear in the future

The SVE enables implementation choices 
for vector lengths

 Per-lane predication

 Gather-load and scatter-store

 HPC-focused instructions
e.g.  Reciprocal inst.,Math. acceleration inst., etc.

Sophisticated Arm SVE Instructions
Fujitsu contributed to the specifications
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xGEMM performance on A64FX (12core 2.2GHz)
FP16
float
double

Applicabilities of SVE are proven

The vector-length agnostic kernel of 
xGEMM achieved over 90% of the peak
performance in each precision for big 
matrices
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A64FX for Everyone
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Used in Fujitsu 
high-end computing servers

FX1000/FX700

For Fujitsu Products

Building the 
Arm HPC ecosystem

For Arm Ecosystem

Open the door
to all partners

For Partners

CS500 Series
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A64FX in Fujitsu Products : FX1000
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A64FX
A64FX

Water coupler

Electrical signals 
connectors

High-density hardware design
•

•

•

Achieve 1PF/rack

BoB Shelf RackCPU CMU
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A64FX in Fujitsu Products : FX700
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 High-performance Arm server featuring
the A64FX CPU
• Same CPU as Fugaku and FX1000

 Easy deployment and flexible
configuration
• Air-cooled, 2U rack-mountable chassis

• From 2 to 8 CPUs per chassis

 Utilize open and standard technologies
• InfiniBand

• RHEL 8, OpenHPC, Bright Cluster Manager, etc.

CPU Package w/ Heatsink

HHHL PCIe Card (*Option)

4 Blades in 2U Chassis

9



Cray to ship Fujitsu A64FX announced Nov. 12
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Building the Arm HPC Ecosystem
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Providing high performance and 
efficient HPC processors and servers

Porting and optimizing HPC software stacks

Porting and tuning HPC applications

Hardware

Middleware

Application

Fujitsu collaborates closely with partners and communities 
to contribute to the prosperity of the Arm HPC Ecosystem 
making Arm system easy-to-use
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• The verification results are available on the RIKEN’s web page
https://postk-web.r-ccs.riken.jp/oss/public/

• Summary of results
• Spack version used: September 6, 2019

• Pull Requests made: RIKEN 47, Fujitsu 46
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Fujitsu Compiler (under development) GNU GCC LLVM Clang

Aarch64 2072/3451(60.04%) 2387/3451(69.17%) 288/3451(8.35%)

X86 N/A 2479/3451(71.83%) 768/3574 (21.49%) #

OSS Build Verification on the aarch64

RIKEN and Fujitsu verify Spack’s 3000+ 
recipes with multiple compilers
Spack is a package manager for supercomputers
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# Spack version:  October 31 2019




