QuAlLib

Quantum-Al Library

ABCI-Q is a hybrid computing infrastructure that integrates an Al supercomputer with three on-premise quantum

computers of different hardware modalities.

System H: Al supercomputer (Fujitsu

: QT : / o
: =3 g ! \qh e _/fé{é ol .,
Ay : T ™. A S
NS 47" it B
y e EECRN, | gl W ‘

\ ! No

@ ,i‘;‘ a ¢

e N8 (ﬁ\ .
PR X a9 : | &

= e 7 S f!Ld‘ . ; |
P : WL ﬂl N ¢

= Aoy, WHEH ) o

Fie o . S| [P ; R

eccceet H v Jame P BE 3 tgr BEY

! J oy ‘;}.

: 5 b s o

B Peak performance

System F System Q
QC (Fujitsu)

Superconducting

/

I\ [ =
A} W\ —— |
. N \ | 9 7
\ A\ A — ‘v/ X \ .\;y“ ) | f
NS “.\ \ ,/\ . 77}‘ -
- \ ™ gl | & /|
N\ \ k o I AR/ E (g A
5 /) =" < =t
.—’* 3 . 4 . - \

~~~~~

Benchmark Performance
B TOP500: 74.58 PFLOPS (#27 in June 2025)
B HPCG: 0.969 PFLOPS (#16 in June 2025)

B 2,020 NVIDIA H100 GPUs for quantum circuit simulation and Al training
45 PB of storage for large-scale simulation and Al training data

Full-bisection fat-tree compute network

B FP16 Performance: 2.1 EFLOPS (Al training/inference)
B FP64 Performance: 138.4 PFLOPS (Simulation)

System O

Neutral Atom QC (QuEra) Optical QC (OptQC)

developed by a Japanese vendor machine “Gemini”
B 64 physical qubits B 260 physical qubits
Available soon B Available in early 2026

Architecture

System H (GPU supercomputer) System F (QES

2020 GPUs, 48,480 CPU cores Fujitsu (Superconducting)
650+ TiB Memory, 3800+ TB NVMe SSD 64 qubits

X 505 Fixstars &3 System Q

£X cru NVIDIA H100 SXM5 (80GB) x 4 )
Amplify AE QuEra (Neutral Atom)

Internet

& CPU Intel Xeon Platinum 8558 x 2 260 qubits
(2.1GHz/48cores) Fujitsu &@3

Login Node IE Memory 1024 GiB Digital Annealer

@ Local Storage Micron 7450 SSD (NVMe) 3.84TB x 2 . System O
: Toshiba S‘EB OptQC (Optical)
[ Interconnect  InfiniBand NDR (400 Gbps) x 2 SQBM+ 190 oo

All Flash Storage System
PB (Lustre FS, S3)

Hybrid Use-Case Technologies in Cyber-Physical Development Project’ (JPNP23003), commissioned by the 0
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f this work was based on results% btained from “Development of Quantum-Classical

First commercially available QC B State-of-the-art neutral atom B Measurement-based quantum

computer (MBQC)
B 100 qgumodes
B Under development

Overall Architecture

B All four systems are installed in an AIST campus

B System H and quantum computers are connected
through a low latency network

B System H is the gateway to access all three
quantum computers

Data Center Facility

B High energy efficiency enabled by hot-water cooling
and high-ambient-temperature operation

B Physically isolated room for secure data storage
B Power capacity: 4MW

B Cooling capacity: 4.7MW.

AIST SC25 Website mmp
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