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Industry Trend: Cloud/Edge Unification
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Industry Trend: Al Proliferation

Data Center 5G Autonomous Driving Security

Al Proliferation

Power efficient inference

along with traditional Genomics Video Analytics Healthcare Finance
software



#DEVELOPERS

Platform Transformation

SDSoC
(Embedded)

OS and
Firmware SDK

Vivado

2012

SDAccel, Data Center
(FaasS, Alveo)

Al Inference
Acceleration

Vitis Unified
Software Platform
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Industry Trend: Heterogeneous Compute

SINGLE CORE MULTICORE HETEROGENEOUS ADAPTIVE
HETEROGENEOUS
1980-2000 : 2000-2010 2010-2020
process - Dennard scaling multithreading - Amdabhl’s law density - Moore’s law
CPU Multicore CPU Multicore CPU Accelerator FPGA, ACAP

T T 1 T T 1

Scaling from: Silicon process Architecture-aware software Software-aware architecture




Top-1 Accuracy (1%)

Speed of Innovation Outpaces Silicon Cycles

Silicon Design Cycle

>
80
Innovation Cycle
70
60
50
AlexNet BN-NIN GooglLeNet VGG-16 ResNet-34 ResNet-101 Inception v3 DenseNet-264 ShuffleNet 2x MobileNet v2
BN-AlexNet ENet ResNet-18 VGG-19 ResNet-50 ResNet-153 Inception-v4 ResNeXt-101 SENet-154

Pace of Al/ML Innovation
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Programmable OR Adaptable

COMPUTE EFFICIENCY

CPU, GPU, ASSP

.................................................................................. Architecture

ASIC
ADAPTABLE (once)
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COMPUTE EFFICIENCY



Why Not Programmable AND Adaptable?

COMPUTE EFFICIENCY

020/

SA?2 DSA1 .
vy = FPGAACAP 20 BER Architecture

ADAPTABLE



- Vitis: Unified Software Platform

Coming soon...

Domain-specific
development
environment

Vitis accelerated
libraries

Compilers Analyzers Debuggers

Vitis core
development kit

Xilinx runtime library (XRT)




Deep Learning vs. Traditional Software

AlphaGo beats
Lee Sedol

Robo-taxis
IBM Watson becomes (geofenced) gy
Jeopardy Champion! autonomous
ADAS vehicles
ik Classification
" - I w better than humans
" | _aa .L} (o A
Deep Blue (traditional software)
beats Garry Kasparov s ﬂ ?
LG R AlphaZero
Image chess champion!
classification
Complexity: 101120
1997 2004 2009 2014 2019 2024



-~ Announcing Vitis Al

Coming soon...

Domain-specific
development
environment
Vitis accelerated
libraries

Compilers Analyzers Debuggers

Vitis core
development kit

Xilinx runtime library (XRT)




Vitis Al: Deep Learning Acceleration

Frameworks

Vitis Al
models

Al Optimizer Al Quantizer Al Compiler Al Profiler

Vitis Al
development kit

Xilinx runtime library

DSA CNN DPU LSTM DPU MLP DPU



- Vitis Al

Rapid lterations from TensorFlow

“om ' ' _= Quantize
‘5 DNN Processing Unit (DPU) \ S
f Direct Framework Compilation :
TensorFlow 4 V

(? ﬁ Minutes of Compile Times




Putting it All Together

Al Scientists
(iterations In minutes)

Application
Software Developers

Embedded
Developers

Hardware
Developers




-

lication Example: Smar

\ ) o a | I
A F P
Wi, I APAR)MENTS
2 FCRRENT
o sy
e e

ot

g
T

.
oz

N o

if (is_uyvy) { ' »
uyvy2bgr (in_mat, in_rgb); r Sman CL iR Cals . : @‘
} 3

else { | s - | | i ES[R m

Rt

yuyv2bgr (in_mat, in_rgb);

resize <INTERPOLATION_AREA,
MAX_IN_HEIGHT,
MAX_IN_WIDTH,
MAX_OUT_HEIGHT,
MAX_OUT_WIDTH,
NPC,
MAX_DOWN_SCALE> (in_r, out_r);




Adaptive Architecture for Smart City Application

Running in CPU === === Preprocess Al m—— POStProcess ) 6 FPS
In Al Engine
A-I accelergﬂon — — Preprocess —— Al Postprocess = 30 FPS
In Al Engine

In Programmable Logic

Acceleration in - P Al = POSIDIOCESS — 40 FPS
Programmable Logic

Vitis Dataflow ~ __ P Al ___ Postprocess — 80 FPS
Pipelining



Live Demo

® webcam_densebox.cpp - Zcu102_dpu_test - Visual Studie Code
EXPLORER G webcam_densebox.cpp @

“ OPEN EDITORS 1 UNSWED
® € webcam_densebox.cp f (ifirst) {

4 TOUMOZ DPU TEST cw::Mat hw_image( IMAGE_HEIGHT, IMAGE_WIDTH, CV_8BUC2, cbuf-—data);

- cv::Mat color;

G- drm_best cpp P - _— . = -

v rcvtColor{hw_image, color, cwv:: COLOR_YUVZBGR_UYWVY);

s imwrited it.png”, color);
zyng_drm.hpp webcam_return_gueue.push{chuf); XILINX

P oresources 1 A \'\/ ITI \(3

4 kil

G- pyng_drm.cpp

€ event_timercpp resizer_thread. join();
td::cout =< "R IEeT ined” << std::endl;

event_tdmerhpp *rr.\r.u Cam -

line_exception.hpp
threaded queue.hpp
4 ydl2

(5]

¢t @R ®@L OE

G- wwdl2sre_webcam.cpp
wwdl2sre_webcam hpp t frame; .
(!first) {
if (pflip_data.used_frames.try_pop({frame)) {

G- xwdl2src.cpp

xwdl2srehpp 1 (int 1 = @; 1 < NUM_BUFS; 1++) {
4 webcam densobox (bufs[i]—=id = frame) { \/lTlS
| T d T b ™ webcam_return_queue.push(bufs[i1);
densebox.hpp eaks

S ANALYZER

gos.hpp )
. | §
G+ resizer.cpp I :
resizerhpp - cbuf ’l
ebcam_densebox_common.hipg M = F RA
ERtan_CSRashoR_colllinan bk t-fll.'-ufer' ::Buffer capture fer::buffer " u " H H
G- webcam_d v 1 1t (ch s count
+ wilins_oel nu «* data File: sval2src. hpp
line_excaption hpp . me s fd DLO_SLECLNELNUN_TACES ) ) ;
I o 1d
C- xilink_ocl.cpp ST §
drm.fl e initialized 8,421,779 ns
wilink_ocl.hpp - . .
} W length
¢ dpu_test.cop e { W metadata
C meodetest.c num_fa s ocl_initialized
4 QUTLINE messag s vbuf string{num_faces));
H‘ IIII'1|_"|IIIII'| 1‘ 1rst = :
& used_frames ROBLEMS (32 - TERMINAL -l pumy . EE . mE RNl JEml BT mmi B mu o mam . mmE- - ma
| apm_counter(int, volatile bool &) robarmaxsjrase: -/ /P 1 : rewl®2  dy | £ | [ i' l l' [ i' 'I' I [ [I EI' l] Il

1 display_splash{ZyngDRM *, ink, inkt)
1 is_key_pressed(void)
1 logger{threaded_gueue«<std:string=&. v...
1 main{ink, char * [])
| pageflip_callback(woid =, int)
| restore_btermios_at_exit()
%1 initial_term_settings

an drm_pflip_data

L=

| Fmaster* S012: Q1 40831 B-cpp| B webcam_densebox.cpp < ¥ou, a few seconds ago  main(ink arge, char * ar



Empowering Software Developers

Standard, Open
Free for Xilinx Boards

Easily Accessible Examples, Tutorials, Documentation
Extensive Open Source Libraries




Launching developer.xilinx.com

Easy Access to Examples, Tutorials, Documentation & Xinx GetStarted Aricles Forums Documents  Q
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XILINX. Get Started Articles Forums Documents

Xilinx Developer > Authors

Authors
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/ Z A X ! z iamond example, B and C are fully-independent: they do not communicate, t}
= vV.'* 1 ) shared memory resource, and if no sharing of computation resource is req

s expect them to execute in paraliel. This leads to the diagram in Fig. 2, with

Using data gathered thi

4.1. Albay Cosine Similarity Using Xilinx Alveo Task-level parallelism and pipelining in

HLS (fork-join and beyond)
Integrating optimiz

Accelerated Applic:

measured on the ZCU1
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Get Moving with Alveo: Example 8 Get Moving with Alveo: Example 7
Pipelining Operations with OpenCV Image Resizing with OpenCV

What is perhaj t

perform: eve  Profiling and Accels

little more ir .1 Applications and Al

In order to perform this
during forward inferenc

Connecting developers to experts
30+ expert articles & projects and growing
Covering 9 segments

Values




Extensive Open Source Libraries

400+ functions across 8 libraries
Open source, performance-optimized out-of-the-box acceleration

C)GitHub

=3
=)

4 N
Source
\_ )
4 N
Tests
\_ )
4 N
Examples
\_ )
4 N
INES
\_ )

Vitis BLAS Library 25 functions Vitis Vision Library

Vitis Data Compression Library 25 Vitis Quantitative Finance Library 55 Vitis Database Library Vitis Al Library 37 Models




Committed to Open Source

User Since 2001
Contributor Since 2007
Now Core to Xilinx Strategy

E va P'r!iect MM
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Compilers
Al optimization

+

( ’ Runtime
Libraries
@ Al Models

:::ROS




Devel O p m ent PI athrmS Al & Data Scientists
for ALL Developers ‘

Software Developers

¥

ﬂ’\"’\ﬁ

Hardware Developers




Key Takeaways

Unified Software Platform

Cloud to edge, software and Al

Comprehensive libraries and models

Work at Speed of Innovation

Hardware adaptable to software

Software programmable DSA

Standards, Open Source, Free

Embracing & participating in open source

Use of standard environments & APIs



Building the Ad aptable
Intelligent World T



