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Main Assumptions

• Hybrid quantum-classical computing infrastructures are interesting scenario for
research use cases and investigation for possible best use of existing, current
quantum hardware

• Quantum communication links cannot span currently over long physical links

• For exisiting Quantum Key Distribution networks, testbeds (such as under
EuroQCI initiative) and infrstrucutres it is impossible to span over long distance
quantum links

• Solutions have been proposed to overcome this limitation in the form of hybrid
solutions where long distance QKD links are “emulated” using classical links
and encrypted using PQC solutions.
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Golas

• Present multiple QPU + CPU +GPU hybrid qantum-classical testbed, integration
and uses cases.

• This hybrid tesbed and infrastructure can be distributed and as proof of
concept the network traffic in the system can be secured by the QKD
technology (QKD + MACSec integration). The setup at SC24 uses ATLANTA and
PSNC locations as end nodes. To interconnect two different Key Managemnt
Systesm for QKD infrastructure PQCS secured link is established that relays and
exchanges QKD keys oer long distance classical communication link



Hybrid quantum-classical hardware setup
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Hybrid quantum-classical communication demo Poznań, 
Poland PSNC 

PSNC booth

SC24 venue
Atlanta, USA

PSNC Data Center and 
laboratory

• 100G networking switch
• QKD KMS extension to relay 

QKD keys (with server) 
• connection to quantum-

classical computing 
infrastructure

PQC encrypted QKD 
keys exchange

• 100G networking 
switch 

• QKD KMS extension 
to relay QKD keys

Encrypted traffic for distributed hybrid Quantum Computing + classical                 
use case/algorithm.



QKD and PQC integration

Laboratories
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