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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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Goal : Determinetheimpact of different parameter choices on reconstruction of
quantum Machine Learning kernelin real time, e.g.:

. number of qubits
. depthofcircuits
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The workflow

, , o Quantum kernel flow
o Runtimeprocessing

Ulx) Utly)

| | o Classicalcompletion using Chompack

width layers shots seed x seed y fidelity

Circuits of each X and Y
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Functional structure

o Inputs:
o Kernel matrixsize

o Circuittemplate

o Number of qubits/layers

o Backend Guanum Keme
o Telemetryfrom Runtime:

o Processingtime

o Numberof circuits sent

o Payloadsize

o Error
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Runtime seconds

Payload per Runtime seconds
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Payload information

Payload per 1 circuit - Only 1 layer
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Recap Q Future

- Documentation

= Adapt kernel program
O Ourgoals: P prog
= Python package
=  Quantum kernelprogram y P g

= Add project to Qiskit Ecosystem
- Automation 4 L Q g

, _ _ = Optimize Classical Parton AIA, DLC, TPU, GPU
- Mainframeintegration

=  Port Qiskit Runtimeto IBM System Z
- Runtimestudy 4 e y

- Matrixcompletion 4 -
= Workflow end-to-end endpoint X

- Matrix complstudy

= Containerization on IBM System Z*

*aka "IBM Mainframe" or "LinuxONE"
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// \\\\\ . The IBM Telum
Faster Quantum/Classical oo
Hybrid ML Algorithms: T ) T

—IBM 716 Telum Chip + (] M,

@ Industry-leading Security
- Encrypted Memory

— Improved Trusted Execution Environment

@ Unmatched Reliability and Availability
- L2 cache SRAM wipe-out error correction & sparing
~ 8-DIMM Redundant Array of Memory (RAIM)

T

IBM z16 Al
Accelerator

witkh 8 CPUs

Device Interface




Process Data in-place '
and in parallel

Integrated system design for IBM z16
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Thanks for your attention !

Cheryl, Michaél & Travis
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