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Xilinx Adaptive Architectures
Inference Architectures
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'Xilinx Adaptive Architectures

Traditionally, FPGAs for massively
data-parallel applications
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'Xilinx Adaptive Architectures

Traditionally, FPGAs for massively
data-parallel applications
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In 2011, Zynq introduced (ZU+ in 2015)
ARM CPUs added for embedded applications
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'Xilinx Adaptive Architectures — Alveo & Versal

Cortex-A72s

Al Engines

In 2018, Alveo introduced Coming in 2019, Versal Platform
Accelerator cards for data center workloads Adaptive compute acceleration platform (ACAP)
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Inference Architectures — Evolving Frameworks
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Andrej Karpathy on Twitter

> Increasing, Evolving Workloads

>> New acceleration needs & algorithms
>> ML “infused” in many applications
>> Adaptable HW a key benefit
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>> New acceleration needs & algorithms
>> ML “infused” in many applications
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Move to Lower Precision

>> ML inference moving to INT8 & lower
>> Better Perf/W with similar accuracy

>> Xilinx devices natively support variable
precision
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Andrej Karpathy on Twitter

> Compressed Networks

>> Higher performance with reduced
compute / memory needs

>> Pruning & load balancing to match
network requirements
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'Inference Architectures — Evolving Workloads
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> Increasing, Evolving Workloads

>> New acceleration needs & algorithms
>> ML “infused” in many applications
>> Adaptable HW a key benefit

> Move to Lower Precision

>> ML inference moving to INT8 & lower
>> Better Perf/W with similar accuracy

>> Xilinx devices natively support variable
precision
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> Compressed Networks

>> Higher performance with reduced
compute / memory needs

>> Pruning & load balancing to match
network requirements
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'Inference Architectures — Evolving Workloads

Spectrum of Neural Networks
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> Increasing, Evolving Workloads

>> New acceleration needs & algorithms
>> ML “infused” in many applications
>> Adaptable HW a key benefit

> Move to Lower Precision

>> ML inference moving to INT8 & lower
>> Better Perf/W with similar accuracy

>> Xilinx devices natively support variable
precision
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> Compressed Networks

>> Higher performance with reduced
compute / memory needs

>> Pruning & load balancing to match
network requirements
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' Inference Architectures — Precision vs Power

FPGA:
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Source: Bill Dally (Stanford), Cadence Embedded Neural
Network Summit, February 1, 2017

Michaela Blott, Hot Chips 2018

Tutorial, “Overview of Deep
Learning and Computer

Architectures for Accelerating

DNNs”

Rybalkin, V., Pappalardo, A., Ghaffar, M.M., Gambardella, G., Wehn, N. and Blott, M. "FINN-L: Library Extensions and Design Trade- LI
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'Xilinx Cloud Inference - ML Suite Overlays with xDNN

Adaptable
= Al slgonthme ara changirg rapidly
> Adjacent accsleraticn opportunit as

Realtime
=>Lowe" atercy than CPU ard GPU
>Data flow processing

Efficient
=>Perfc-mance/watt [N
> Low Power

XDNN w/ xfDNN Compiler

On-prem and cloud boards

l I et Mt
- AL : !
i -
;
- b o
= g Sretols Lvay
: 4
- - "
§ ;
-: -
L N ™
- ; L.
)
2 L Hac || Gae | Bac | 82 |
2 b 8 2

ce o1l Wise mll]l&*l Iballl IAIII]

- + -
'mul l!\ullu I"Jlu_l 'Mql
L i - ]

Crrmx fowr

10

L SRR

' _ Ny ¢ '
mrramazon
nY webservices

© Copyright 2018 Xilinx

 Built in Programmable Logic
« High Utilization, Thput or Latency Variants

CPU offload for new layer exploration
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'Xilinx Edge Inference - DeePhi
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'Xilinx Edge Inference - DeePhi
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Xilinx Announces the Acquisiticn of DeeFhi Tech

Deal to Accalerate Data Centar and Intelligent Edge Applications

JA 17, 2018
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'Cloud & Edge Integration

GPSWES40

Integrate the AWS Cloud with Responsive
Xilinx Machine Learning at the Edge

Richard Elberger Wesley Skeffington
Partner Solutions Architect Principal Architect = Industrial & Medical
AWS Xilinx
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'Xilinx and Open
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' Python is increasingly the Language of Choice

Top Programming Languages,
IEEE Spectrum, July’18

Language Rank Types Spectrum Ranking

e ® Te [Eel

2 Cu D-s AN

3. C DXe

s o ®0% sl

cnr o S

7. R < S

st 0 BB

9. Go ® v R

0. tosiy s s
https://spectrum.ieee.org/at-work/innovation/the-2018-top-programming-
languages

15

© Copyright 2018 Xilinx

% af onarall questicn views 2ach month

Growth of major programming languages

Aased on Stack Jverf om qeection viswe In World Eane Nghincoma coumres

o To date - s
- R -|ava
us i ald
%
e pho
n
0%
A% e nns JdAre

Trme

https://stackoverflow.blog/2017/09/06/incredible-growth-
python/

£ XILINX.



' Python is increasingly the Language of Choice

Growth of major programming languages
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'PYNQ‘. Python Productivity for Zynq

Jupyter web
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'PYNQ‘. Python Productivity for Zynq

Jupyter notebooks,
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'PYNQ‘. Python Productivity for Zynq

Jupyter notebooks, PYNQ enables JupyterLab
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PYNQ Community — ML, Non-ML & Academic Partners
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PYNQ Community — ML, Non-ML & Academic Partners
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PYNQ Community — ML, Non-ML & Academic Partners
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' Xilinx open source engagements related to today’s TVM meeting

About YTA
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' Xilinx open source engagements related to today’s TVM meeting

About YTA

University of Washington
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Xilinx
Great for exploring and deploying inference

Xilinx Open Source
We're actively engaging with TVM and other communities

Email: graham.schelle@xilinx.com
Visit: Boulder, Colorado
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'Edge to Cloud Inference — Xilinx Platforms
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'Edge to Cloud Inference - lloT Latency/Data Example

Example lloT Control Rates
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'Edge to Cloud Inference - lloT Latency/Data Example

Example lloT Control Rates

Distance NYC to LA: 2,800 miles
Speed of light: 186,000 miles/s
Round trip: 2*2800/186000 = 30ms
Required Control Rate = 10ms
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