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The project

Implement algorithms in Naveh, Fitzgerald, Phan, Lockwood & Scholten 2021 ArXiv:2112:08449v1 Kernel 
Matrix Completion for Offline Quantum-Enhanced Machine Learning

Architect processing of quantum Machine Learning kernels to streaming data workload.
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Data At Rest
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Naveh, Fitzgerald, Phan, Lockwood & Scholten 2021 ArXiv:2112:08449v1 Kernel 

Matrix Completion for Offline Quantum-Enhanced Machine Learning 

Goal : Determine the impact of different parameter choices on reconstruction of 
quantum Machine Learning kernel in real time, e.g.:

⚫ number of qubits
⚫ depth of circuits
⚫ size of data blocks
⚫ volume of data stream
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The workflow

o Quantum kernel flow

o Runtime processing

o Classical completion using Chompack
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Functional structure
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o Inputs :

o Kernel matrix size

o Circuit template

o Number of qubits/layers

o Backend

o Telemetry from Runtime :

o Processing time

o Number of circuits sent

o Payload size

o Error



Runtime seconds
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Payload information
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Recap

❑ Our goals :

▪ Quantum kernel program ✅

▪ Automation ✅

▪ Mainframe integration  ✅

▪ Runtime study ✅

▪ Matrix completion ✅

▪ Workflow end-to-end endpoint ❌

▪ Matrix compl study 🔄

▪ Containerization on IBM System Z* ✅

*aka "IBM Mainframe" or "LinuxONE"
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❑ Future

▪ Documentation 🔄

▪ Adapt kernel program

▪ Python package

▪ Add project to Qiskit Ecosystem

▪ Optimize Classical Part on AIA, DLC, TPU, GPU

▪ Port Qiskit Runtime to IBM System Z







Thanks for your attention !

Cheryl, Michaël & Travis
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