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Agen da Why Productivity Software for H’RC?

...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 H’RC?

Increasing SoC Complexity
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Why Productivity Software for H’RC?

Increasing SoC Complexity H2 : Heterogeneous and High Performance

= Security ...to enable user programmability

I E W Software Hardware complexity often exposed to software

. I Power management

E B B
= = = = = . m SoC RTL features

2018 2019 2020 2021 2022 2023 2024

—> Software productivity challenges (and opportunities!)
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Why Productivity Software for H’RC?

Increasing SoC Complexity

Ll

2018 2019 2020 2021 2022 2023 2024

W Software

W Security

B Power management

B SoC RTL features

Glue It All Together With Python

>d scripting language that is being used successfully to glue together large

ile platforms, mic

oriented language with high

Guido van Rossum, 1998
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Example — DPU-PYNQ

Solutions Products Company XILINX

Xilinx is now part of AMD | Updated Privacy Policy

The DPU is AMD’s Adaptive Computing Deep 0
Learning Accelerator VITIS. . — =

Leverages a

for training and then a

framework for execution

Adaptable and Real-Time
Introducing " Al Inference Acceleration

Its an found within , instantiated N
within . user software written in

Deployment Documentation Solutions

Edge Deployment

Deployed on

AMDZ1



Jupyter Notebook
Running DPU-PYNQ
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Jupyter Notebook
Running DPU-PYNQ

Sandisk
Ultra

AMDZ



Jupyter Notebook
Running DPU-PYNQ

from pyng_dpu import DpuOverlay
overlay = DpuOverlay("dpu.bit")

overlay.load model("dpu_resnet50.xmodel"

DVNET
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/ DPU-PYNQ  Public

H Avnet/ Ultra96-PYNQ  Public

H MicroPhase / antsdr-pynq ' Public

H aldec/TySOM-PYNQ  Public
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DVNET
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Edge to Cloud Productivity

O Search or jump to...

& Xilinx / PYNQ ' Public

<2 Edit Pins

<> Code ( Issues 19 17 pull reque

¥ master +  PYNQ

e skalade

Ax 1 contributor

Execu

Pulls Issues Marketplace Explore

& Unwatch 128 ~ % Fork 732 Starred 1.5k

® Actions @ Projects

Go to file

) History

Raw Blame
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Edge to Cloud Productivity

AWS loT Greengrass and PYNQ aws ::llt‘cl . yili
Kepwords Greengass FYNQ Accelerated Edge & Cloud Predictive | Ku Pernetes for AMD-Xilinx Platforms

P =

Maintenance with Azure loT

Webinar

Available On-Demand
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Edge to Cloud Productivity

L AMDZT
ol together we adva)

Motor Cbolntrol Smart Camera
@RoSCon 2022 _J k @SPS 2022
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Edge to Cloud Productivity

| TV Framenores Hace

)A(|T|I[)\r; ) 1! AMDQ Frameworks
; gy XILINX

Heterogeneous Accelerated Compute Clusters HAcC

HACC Home

1

University Research Partners | \ Get Starled

Acknowledgment
PADERBORN Centers
UNIVERSITY UCLA e —
uluc

NUS

ETH:zirich X ILLINOIS

DVNET
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Edge to Cloud Productivity

zyng_platforms = ["ZCU102", "ZCU104"] Over‘lay("an_example.b1t ) )
alveo_platforms = ["U250"] Overlay("an_example.xclbin™")

platforms_to _build = zynq_platforms + alveo platforms Overlay("an_example.xsa")

H Xilinx / finn-examples  public Overlay("an_example.bit", dtbo="a_devicetreeoverlay.dtbo")




Edge to Cloud Productivity

PyLog: An Algorithm-Centric Python-Based
FPGA Programming and Synthesis Flow

PyLog runtime uses PYNQ [20] and
XRT, which are runtime libraries from Xilinx. The lower

half of Fig. 2 shows an example of PCle-based FPGA plat-
form. Note that PyLog can support both PCle-based high-
performance FPGAs and low-power SoCs and MPSoCs

Sitao Huang", Kun Wu, Hyunmin Jeong, Chengyue Wang,
Deming Chen™, Fellow, IEEE, and Wen-Mei Hwu"“, Fellow, IEEE

Unified edge to cloud API
for adaptive computing

Official Ubuntu

“5!»‘“ ' ;/

AMDZ1



Edge to Cloud Productivity

buffer pyng.allocate(shape=(height, width, 3), dtype=np.uilnt8)
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The New Cloud - Quantum

Processing System
)

Hardened Engines

« PCle Processing Syste™
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The New Cloud - Quantum
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Spectrum Analyzer Ny,

PYNQ

PYNG on KF5eC Spectrum Anatyser.
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& strath-sdr/ rfsoc_sam  Public

H Xilinx/ DSP-PYNQ  Pul

& Xilir

Public

SDFEC-PYNQ
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The New Cloud - Quantum

IRFSO0C-PYNQ
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The New Cloud - Quantum

IRFSO0C-PYNQ

*AWG — Arbitrary Waveform Generator
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The New Cloud - Quantum

roce

‘ ‘ Real-ome Processing Unit

J | = —
Memory

P
/)

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

-}

yero TS

H openquantumhardware / qick ' Publi

“?5
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Coming Soon ... PYNQ-Metadata for Hardware Reuse

more importantly now

from pynqutils import Boards, VitisAI
from pyngmetadata import Metadata

zu_boards = Boards(families=['ZyngUltraScale'])

for b in zu boards:
vai overlay = VitisAI( md=Metadata('zcul@4 dpu.hwh'), board=b )
vai_overlay.generate()

DPU-PYNQ v2.5.0 release -- now on 20+ boards

@ Boards and existing designs as Python objects

View analytics

@ Declarative manipulations to change the design

@ Simple backend to reconstruct the design
AMDQU



Summary

Glue It All Together With Python

Glue Development and Integration Together with Productivity Frameworks

E.g. PYNQ

Nothing shown gets in the way of *
Everything shown is to simplify *
Everything shown is open source, community supported

Please contact me to collaborate on how we can make
HPC community

graham.schelle@amd.com

more accessible to the
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Thank you

Please contact me to collaborate on how we can make more accessible to the
HPC community

graham.schelle@amd.com
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