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Agenda Why Productivity Software for H2RC?

…a Machine Learning example (DPU-PYNQ)

…a Cloud example (PYXRT)

…a Quantum example (QICK)

And what about Productivity Software for Hardware?

…PYNQ-Metadata
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Why Productivity Software for H2RC?

2018 2019 2020 2021 2022 2023 2024

Increasing SoC Complexity

Software

Security

Power management

SoC RTL features

H2 : Heterogeneous and High Performance

How can productivity software

help here? 
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Why Productivity Software for H2RC?

2018 2019 2020 2021 2022 2023 2024

Increasing SoC Complexity

Software

Security

Power management

SoC RTL features

H2 : Heterogeneous and High Performance

Hardware complexity often exposed to software

…to enable user programmability

→ Software productivity challenges (and opportunities!)
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Why Productivity Software for H2RC?

2018 2019 2020 2021 2022 2023 2024

Increasing SoC Complexity

Software

Security

Power management

SoC RTL features

Guido van Rossum, 1998

What is the “it” in this talk?
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Example – DPU-PYNQ

The DPU is AMD’s Adaptive Computing Deep 

Learning Accelerator

Leverages a host-machine quantization 

framework for training and then a target runtime

framework for execution

Its an IP block found within Vivado, instantiated 

within VitisAI, user software written in Vitis

Deployed on Zynq UltraScale, Versal & Alveo
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Jupyter Notebook

Running DPU-PYNQ

BSP

Kernel / Drivers

PYNQ Linux Rootfs

apt/pip overlays pynq

PYNQ Virtual Env (venv)
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PYNQ Linux

PYNQ venv

pynq

Jupyter Notebook

Running DPU-PYNQ

`pip install dpu-pynq`
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PYNQ Linux

PYNQ venv

pynq

`pip install dpu-pynq`

Jupyter Notebook

Running DPU-PYNQ
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PYNQ Linux

PYNQ venv

pynq

`pip install dpu-pynq`
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PYNQ Linux

PYNQ venv

pynq

`pip install dpu-pynq`
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Edge to Cloud Productivity

PYNQ Linux

PYNQ venv

pip install -r requirements.txt

pip install pynq

pynq
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Edge to Cloud Productivity

PYNQ Linux

PYNQ venv

pynq
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Official Ubuntu

Edge to Cloud Productivity

PYNQ-Linux

PYNQ venv
Kria-PYNQ/install.sh

PYNQ venv

pynq
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PYNQ venv

Edge to Cloud Productivity

x86 LinuxOfficial UbuntuPYNQ-Linux

PYXRT

XRT

pynq
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PYNQ venv

Edge to Cloud Productivity

x86 LinuxOfficial UbuntuPYNQ-Linux

PYXRT

XRT

pynq



17 |

[AMD Official Use Only]

AMD INTERNAL

Edge to Cloud Productivity

x86 LinuxOfficial UbuntuPYNQ-Linux
XRT

Unified edge to cloud API 

for adaptive computing

pynq

PYNQ venv
PYXRT
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PYNQ venv

Edge to Cloud Productivity

x86 LinuxOfficial UbuntuPYNQ-Linux

PYXRT

XRT

pynq

cache flush/invalidate (Zynq) Migrate to/from device (Opencl)

numpy
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The New Cloud - Quantum

PYNQ-Linux

pynq

PYNQ venv

RFSoC-PYNQ
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The New Cloud - Quantum

PYNQ-Linux

pynq

PYNQ venv

RFSoC-PYNQ

DACs

ADCs



22 |

[AMD Official Use Only]

AMD INTERNAL

The New Cloud - Quantum

PYNQ-Linux

pynq

PYNQ venv

RFSoC-PYNQ

DACs

ADCs

*AWG – Arbitrary Waveform Generator
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The New Cloud - Quantum

PYNQ-Linux

pynq

PYNQ venv

RFSoC-PYNQ

Gustavo Cancelo led a team of Fermilab engineers to

create a new compact electronics board: It has the

capabilities of an entire rack of equipment that is

compatible with many designs of superconducting

qubits at a fraction of the cost.

HPCwire.com
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Coming Soon … PYNQ-Metadata for Hardware Reuse

Boards and existing designs as Python objects

Declarative manipulations to change the design

Simple backend to reconstruct the design
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Summary

Glue It All Together With Python

Glue Heterogeneous Development and Integration Together with Productivity Frameworks 

E.g. PYNQ

Nothing shown gets in the way of “High Performance” …

Everything shown is to simplify “Reconfigurable Computing” …

Everything shown is open source, community supported

Please contact me to collaborate on how we can make Reconfigurable Computing more accessible to the 

HPC community

graham.schelle@amd.com
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Glue It All Together With Python

Glue Heterogeneous Development and Integration Together with Productivity Frameworks 

E.g. PYNQ

Nothing shown gets in the way of “High Performance” …

Everything shown is to simplify “Reconfigurable Computing” …

Everything shown is open source, community supported

Please contact me to collaborate on how we can make Reconfigurable Computing more accessible to the 

HPC community

graham.schelle@amd.com

Thank you




