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Short introduction about me

2) SAUDI ARABIA
PhD (KAUST)

4) GERMANY
HPC Engineer

1) PERU
I was born in Lima

3) JAPAN
Research

Quantum Physics

HPC / Web Programming MLCUDA, C++, CMake, CI/CD



Quantum Brilliance Context

Reference: https://www.idtechex.com/de/research-article/how-the-quantum-physics-nobel-links-to-a-future-us-21b-market/33858

QB Partners & Customers QB Investors

Quantum utility at room temperature

• quantum sensing

• pulse level access

Research areas / Projects

• quantum accelerators

• mobile quantum computing

• multi-NV algorithms

• quantum development kits

Eight leading approaches to build a commercial quantum computer



2022

World’s 1st

Integration inside 
a Supercomputer

2023

World’s 1st

Mobile 
Quantum Computing

2025

World’s 1st

Quantum Computer 
Cluster

Coming in 2028

World’s 1st

GPU-sized Mobile 
Quantum computer

Quantum Queue Utility is currently being used in 3 HPC centers

Quantum Brilliance Roadmap



How do you compute?



Single device

All you need is your laptop
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Limits of a single device

Beyond 30 qubits, your laptop will freeze
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A 2-qubit system:

32 GB RAM
16 Cores

Complex numbers
(16 bytes)

You need in memory
16 x 2 n

A 30-qubit system: 16 GB



HPC Cluster
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You don't need your laptop
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How do you manage the compute resources?
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How do you compute...
in a quantum device?



Single device?

All you need is your laptop...? Not yet possible
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Quantum Development Kit

All you need is your laptop and the QDK in the 
same network
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Quantum Development Kit (QDK)

Problems:
• What if multiple users want to use the QPU?
• What if you want to run hybrid calculations?

QCStack QPUControl



How do you manage quantum resources in a cluster?
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Q
PUQTIL

Quantum Brilliance
Quantum Queue Utility Tool

SLURM
Workload Management Tool



Quantum-HPC integration
What is next?



HPC system

Rack-size QPU

Hybrid racks

Classical racks

Classical nodes

QPU nodes

Level 2 

Level 3

Quantum
Classical

Facility-size QPU
Level 1 

Hybrid nodes

Quantum Brilliance's point of view

• High speed infiniband / 
ethernet. High level 
protocols

• Ab initio chemistry, 
optimization applications

• EM isolation, vibrational 
isolation, cryogenics

• Bus level 
communication 
(PCIe, NVLink, CXL)

• Molecular dynamics, 
ML applications

• Classical compute 
infrastructure



Quantum Community point of view

Open QSE
Open Quantum 

Software Ecosystem

Develop an open, modular ecosystem to define standard 
specifications that enable seamless integration between high-

performance computing (HPC) and quantum computing through 
interoperable, vendor-neutral technologies
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Quantum Queue Utility - QTIL



Quantum development Kit

All you need is your laptop and the QDK in the 
same network
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Quantum Development Kit (QDK)

QCStack QPUControl

• transpilation

• optimization

• calibration

• reservation

• scheduling

• web-server

• waveforms

QCStack talks to the quantum chip via our Control system 
(RFSoC, sensors, actuators, EM sources, etc...)

REST API



How do you manage quantum resources in a cluster?
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Quantum Queue Utility Tool

SLURM
Workload Management Tool



How do you manage JUST a quantum resource?
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Quantum Development Kit (QDK)

QCStack QPUControlJob submission is accepted ONLY through 
QTIL reservation



QTIL commands

register
remove
reserve
release
status
validate

-----------------------------------------------
name | address | queue | arch | secret | status

qpu1 <IP>:8080 qkd1 qb xxx normal
qpu2 <IP>:8080 qdk2 qb xxx normal
qpu3 <IP>:8080 qdk2 qb xxx reserved
vqpu1 <IP>:8090 emu qb xxx uncontactable
Vqpu2 <IP>:8091 emu qb xxx normal

Register devices in the database with their own API secret keys (admin)1

2 Reserve device, e.g., qtil reserve –q qdk2 –d 60 -> only qpu2 and qpu3, if available, for 60 s

How QTIL works?

QTIL
Parses CLI args

Decides start/end time

Picks device(s) to reserve
For multiple devices, reservation is 
concurrent based on Go functionalities

Creates JWT and sends it to the device(s)

Calls reservation endpoint and prints JWT Validates JWT and creates a session ID 
for exclusive reservation

Quantum Development Kit (QDK)

QCStack QPUControl
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QTIL with SLURM



How do you manage quantum resources in a cluster?
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QTIL + SLURM in a nutshell

User job script SLURM

Client SDK
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QTIL
reserve /release

circuits /pulses
QPU1

QPU2
VQPU1

QTIL
status

quantum resource 
update

cronjobCommand: sbatch -L qdk2@qtil:2 test.sh



Thanks!
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