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The All Programmable Company

XILINX - Founded 1984

v
iA Xl Ll NX @ Headquarters (' Sales and Support

ALL PROGRAMMABLE. @ Research and Development @ Manufacturing
$2.35B FY17 revenue 20,000 customers worldwide

>60% market segment share 3,500+ patents

3,500+ employees worldwide 60 industry firsts
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Xilinx Multi-Market Growth Drivers

O

Cloud Computing

©

Embedded Vision

(33)

5G Wireless

Industrial loT
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&

Edge e — Machine Learning T S @) (611 [0 |

Enabling Enabling Connecting Accelerating

Cars and Safe and Secure Any Band, Storage,

Machines Connected Any Standard, Networking,
to See it All Machines Any Network and Compute

© Copyright 2018 Xilinx & XILINX > ALL PROGRAMMABLE.



Data Centers Popping Up Everywhere

Wireline Network

i . Home
ﬁ

Office/SMB
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Three Big Trends

Explosion of Data

> 90% unstructured
> Video & image content

> Needs higher throughput & real-time computing

& XILINX.



Three Big Trends

Dawn of Al

> Adoption across all industries
> Injecting new intelligence into apps

> From endpoints to edge to cloud

& XILINX.



Three Big Trends

Computing After
Moore’s Law

> Heterogeneous computing with accelerators
> Breadth of apps require different architectures

> Speed of innovation outpacing silicon design cycles



Market Trend and Requirements

Varying Applications Requirements Base Components

Beyond Moore’s Law

& a Intelligent
% Dynamic Workload Mix F Applications
Compute =

SMART CITY Intelligent Applications

Power Efficiency
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INTERNET OF THINGS computational Storage Network EF _'u‘

E' ll
- ° N Storage Disaggregation uan
o 2 Computational Smart
- Smart Networking — Storage Networking
A i .
Security Storage
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Mega Trend: Al is the new Electricity

Al Market in 2016

Real Estate Retail
0% 5%, Telecommunications
6%
Qil, Gas and Sports . Advertising )
Mining % Transg;:tatlon 59, Agrlc;.l lture
2% 3%
Media &
Entertainment Aerospace Automotive
2% 3% 7%
Qil, Gas, and o
Mining Building
3% Automation
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Logistics _._____
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0% 8%
Legal
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Information
Technology
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4%

Government
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‘Finance Education 9%
v T 0% 3% 0%

(Source: Tractica)

Al projected to get embedded within traditional workloads across most industries

Al Market in 2025
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Multi-BS Acceleration TAM across FPGAs / GPUs / ASICs
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Page 9

© Copyright 2018 Xilinx

Jutomouve

Business

6%




NN
Machine Learning Use Case: Video Captioning

Input Video:

.
»

. R gsagnn Video Captioning:
Video Taggmg. Image (Frame) Captlomng. . A baby boy is biting finger of
baby, boy, chair Two baby boys are in the chair
another baby boy

Xilinx VU9P: Inline Video & Deep Learning
External IMemory

r——-1
(Optional) L
Image Editor I

bonackoao n i

Deep Learning Processor

1
|
|
|
|
|
|

¥

Classifier Scalar Encoder

Decoder

Image
input layer Detected
hidden layer based on

the polic

Tofeed to
the DNN
engine

¥ Integrated in-line model

Normal
Video v" CNN+ LSTM

transcoding
process
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Mega Trend: Reconfigurable Acceleration in Hyperscale Data Center

> Reconfigurable acceleration is the key to scaling performance in Hyperscale Data Centers

B Microsoft

/ \ (2 ' : 2-socket server blade

/ _\ Datacenter hw acceleration plane

TOR TOR ' === i S S
;f izt v~ = 7 Deep neural /////L e
. 2
- ey —ey networks a7

compression
o

= _ Bioinformatics — =
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G e ; N : ; antel » ¥ . %
. > - 4 2 4 ? - 7 g o
431111+ 1+ 13- ,1[' e | AL 434 A LA A4 A = FaANaAD s ,41'./ <
a Y ’ 5 = ’_ >4—t q Az ,t..aﬁ,{—- a! ;,,4;-,4.-_7_ e _,:,4;7/ TJOR
Traditional sw (CPU) server plane
(a) (b)

Fig. 1. (a) Decoupled Programmable Hardware Plane, (b) Server + FPGA schematic.

Tierl HS adopting FPGA for general purpose acceleration across multiple in-house and external workloads
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Mega Trend: FPGA-as-a-Service

» FaaS is a new business model

» Scaling from 1000s of RTL customers = Millions of software developers = 10,000s of end-customers

» Two key success drivers:

— Ease of Use: Development environment / libraries / frameworks / APIs to enable software developers & data scientists

— Ecosystem: Availability of compelling applications from a multi-layered developer ecosystem

End
Customers

SaasS
Developers

IP & App
Developers

Platform
Provider

Deep Learning

Video Genomics
Inference
Disney X C-SPAN, Staples,
ESPN MayS Sl Mobile Apps
vofawsmarkatplace
DNAnexus Rekognition
Skreens llumina Clarifai
Application as a Service W AR I — T
Edico Deephi Xilinx
NGCodec (pro-natal tests, (app specific (demos
. . (Transcoding / FFmoeg) 2:::\2:;’! ICU, integration) mmﬁ
Accelerated Applications — ol S _—
_ Edico Deephi Xilinx
. . NGC Engine = Engine Engine
I P & LI bra ries (HEWC, HEME4. ) E '\Lgmf : (« .Nr:.“ 'I x|»".= (« ""JI‘ -

Development Environment & HAL / Runtime

v il
2 \Jawsmarkeiplace
A " |

FPGA platform in the cloud |
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FPGA-as-a-Service Expanding Worldwide
bp
——— === (odman {::}%%%KGE UBER

£ XILINX Machine Learning Development Stack from Xilinx, Preview Edition

# ke (0) | Version 17.11.13 | Sold by Xilinx 0
In this Machine Learning Development Stack, Preview Edition AMI,users easily integrate machine lsNE
learning into their current applications and deploy them quickly. Users can... P

Linux/Unix, CentOS 7.3 - 64-bit Amazon Machine Image (AMI)

National Laboratory

FPGA-Accelerated Deep-Learning Inference with Binarized Neural Networks

# e # (0) | Version 1.2 | Sold by Missing Link Electronics, In

Starting from $5.00 to $5.00/hr for software + AWS usage fees

Image classification of the Cifar10 dataset using the CNV neural network. Based on Xilinx public

M L E proof-of-concept implementation of a reduced-precision, Binarized Neural Network.

Linux/Unix, Ubuntu 16.04 - 64-bit Amazon Machine Image (AMI) Jn Hyperion F1 10G RegEx File Scan

##% %% (0) | Version 5.5.2 | Sold by TITA

Sta from $1.50 to $1.50/hr for software + AWS usage fees -
amazon FPGA Developer AMI The Hyperion F1 10G RegEx File Scan instance provides a preloaded IP image of th E n t e r r I S e
Wehservioes ki (0)| Version 1.3.0.a | Sold by Amazon Web Senvices eXpression Processor (RXP) on the FPGA and a pre-installed SDK allowing the.

Ui/l ke Amasan Linie 3017 06 0 £4his Amasna Machine Imana (AMI

The FPGA (field programmable gate array) AMI is a supported and maintained Cent0S Linux image
provided by Amazon Web Services. The AMI s pre-built with FPGA development... bitfusion
Linux/Uniy, CentOS 7.3 - 64-bit Amazon Machine Image (AMI) -

Bitfusion Flex Manager
ek (0) | Version 2017.00 | Sold by BitFusion

Bitfusion Flex includes everything you need to manage your Al infrastructure as well as develop,
Mipsology ~ ZEBRAon 1 FPGA (image classification) train and deploy deep leaming applications efficiently across CPUS, GPUS...

ok ak (0) | Version 2017.04.1 | Sold by Mipsology PLUNIFY InTime

Zebra offers users FPGA-based class-leading acceleration for neural network inference, The user- sk ke (0) | Version 2.3.0 | Sold by Plnify S a a S

defined neural network works oh Zebra just as it would on GPU o CPU. Zebra... InTime is an automated optimization software for FPGA design by Plunify. It optimizes timing and

B design performance using machine learning to find the best combination of...
i, ot .34t v on e rage () Linu/Unix, CentOS 6.9 - 64-bit Amazon Machine Image (AM)

Mipsology Zebra Deep-Learning engine for Caffe (1 FPGA) SNF'T Toolkit Powered by RYFT Heterogeneous Computing

wRRrk (0) | Ve 1.1.0 | Seld by Ryft
Free Trial otk (0] Version V2017.081 | Sod by Mipsology S45 (O] Vesion .10 ety
Starting from $1.00 to $1.00/hr for software + AWS usage fees

Starting from $0.10 to $0.10/hr for software + AWS usage feos

Zebra accelerates neural network inference using FPGA. User-defined neural networks are
computed by Zebra just as they would be by a GPU or a CPU. Zebra is fully integrated...
Linue/Uniy, Ubuntu 14.04 - 64-bit Amazon Machine Image (AMI)

Ryft's Toolkit is a pre-configured, ready to run image for instantly integrating smarter, more
sophisticated FPGA-accelerated search & analysis capabilities into existing...
Linug/Unix, Ubuntu 16.05 - 64-bit Amazon Machin Image (AMI)

Apps

NNF'T  Elasticsearch Powered By RYFT Heterogeneous Computing
sk (0) | Version v1.1.0 | Sold by Ryft
Visual System Integrator for FPGA and Embedded Development Starting from $2.00 0 $2.00/hr or softvare + AWS usage fees
kot (0] Version 2017110 | Sold by Sysem Vew RyftsELKisa pre;mnﬁgured, ready to run \m?qa for deploying the powerful open source, ' a a Ou
distributed real-time search and analytics engine, Elasticsearch, on Amazon's..
Starting from $0.50/hr or from $2,500.00/yr (43% savings) for software + AWS usage fees Linus/Uni, Ubuntu 16.04 - 64-bit Amazon Machine Image (AMI)
] Visual System Integrator is the one-of-a-kind tool for embedded development which, for the first
time, makes it possible to develop a full functioning system. Visual Systen... FreSim FireSim Demo v1.0
e R s sekkdek (0) ] Version 1.0 | Sold by Berkeley Architecture Research
inux/Uniy, CentOS 7.3 - 64-bit Amazon Machine Image u ™
4 ] FireSim is an FPGA-accelerated hardware simulation tool that cycle-accurately simulates RISC-V Accelerated Compute Cloud
RacketChip-based clusters, with peripherals like disks and network interface.
Merlin Compiler AMI Linue/Unix, CentOS 7.3 - 64-bit Amazon Machine Image (AM)
Yalcon i o
sedrdoak (0) | Version 1.0.1a | Sold by Falcon Computing Solutians, Inc f‘ DRAGEN Genome Pipeline (Germline)
DRAGEN ) &
" R . . i L Fkkdk (0) | Version 2.43-36496 | Sold by Edico Genome
14 Day Free Trial Available - The Merlin Compiler AMI i provided by Falcon Computing Selutions, e [ by \ l
. it vith Metl h . b ) Free Trial Starting from $18.00 to $48.00/hr for software + AWS usage foes
Inc The AMI s pre-buil with Merin Compilr that provides push-button C/C++... The DRAGEN Genome Pipeline* enables ultra-rapid analysis of Next Generation Sequencing (NGS) w v
Linux/Unix, Cent0$ Cent0S 7.3 - 64-bit Amazon Machine Image (AMI) data, reducing the time required for analyzing a whole genome at 30x coverage... H UAWEI
Linue/Unix, Cent0S 7.2 - 64-bit Amazon Machine Image (AMI) ] encent (‘ }Q ua
@El:ﬂﬂ NGCodec HEVC Encoder C02 f‘ DRAGEN Exome Pipeline (Germline)
Shkdok (0) | Version 4,02 | Sold by NG Codec DRAGEN Fk ke (0) | Version 2.4.3-36496 | Sold by Edico Genome
Free Trial Starting from $48.00 to $48.00/hr for software + AWS usage foes

Using an F1 instance, offload HEVC encoding to an FPGA. This version of the NGCodec Encoder
features low latency, 1P frame encoding at up to 1080pE0 resolution/frame rate.

P age 13 Limas/Uniy, Amazon Linux 3.1 - 64-bit Amazon Machine Image (AMI)

The DRAGEN Exome Pipeline enables ultra-rapid analysis of Next Generation Sequencing (NGS)
data, reducing the time required for analyzing a whole exome at 200x coverage from...
Linux/Unix, €entOS 7.2 - 64-bit Amazon Machine Image (AMI)

© Copyright 2018 Xilinx
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Seamless Deployment of Software Stack

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

%‘ Deploy
é é @ ’ Scala .Q JS pﬁor‘ julia ‘ GO
S R

docker

‘_ openstack.
Retargetable Compiler and Runtime

From Xilinx

Customized Datapath

SDAccel” S D-rm' . SDSoC”™

Environments Environment
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Compute Acceleration

Machine
Learning 40x*

Video & Image
Processing 10x*

Data Analytics 90x*

i Genomics 100x*
Compute Acceleration

& XILINX.



Genomics Use Case: Personalized Medicine

Whole genome diagnosis to
treat critically ill newborns

Analysis reduced from
1 day to 20 minutes

Patient-specific genomics
dynamically optimized

Rady
Childrer‘ljs

Hospital
San Diego W~ «

..
edico s genome

& XILINX.




What is an FPGA ?
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From FPGA to Adaptive Compute Acceleration Platform

New Device Category for Adaptive
Workload-Specific Acceleration

> HW/SW programmable engines
> |P subsystems and a network-on-chip

> Highly integrated programmable |/O

ACAP

HW/SW Programmable Engines

Application
Processors

Next Gen
Programmable

Logic _
Real-Time

Processors

RF GPIO &

& XILINX.
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Project “Everest” The First 7nm ACAP Product Family

Revolutionary Adaptability
Dynamic Optimization for Workloads

Application
Processors

Real Time
Processors

Nexi Gen
Programmeabn\e

\ Log\c

Software & Hardware Users
Rapid Innovation & Deployment

2= 20x
NN Al Compute Capability

5G Communications Bandwidth

& XILINX.




Our Journey Towards “FPGA in Every Server

’)

IS just getting started.....
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