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Open Source at Xilinx

V Xilinx

GitHub.Com/Xilinx/

A @ San Jose, CA <O http://www.xilinx.com

Repositories 140 Packages

Pinned repositories

linux-xInx

The official Linux kernel from Xilinx

@®C W49 Yoa7

XRT

Xilinx Run Time for FPGA

®c++ w131 Y163

People 222 Teams 35 Projects

u-boot-xlnx

The official Xilinx u-boot repository

@®C %309 ¥s537

FPGA_as_a_Service

®Go k54 ¥i6
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PYNQ
Python Productivity for ZYNQ

@ Jupyter Notebook W 832

Vitis_Libraries

Vitis Libraries

®c++ *126 Y0

¥ 474
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PYNQ: Python productivity for Zyng
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P.YNQ: Python Productivity on Zyng
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Embedded software
Engineers
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Engineers

New users will not all be hardware designers,
or embedded systems designers

DYNQ™

Enables more people to program Xilinx
processing platforms, more productively

AND

Offers more rapid development for hw
designers and embedded sw engineers
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Jupyter Notebooks: reproducible science

(9}

Files

Commands Running

Cell Toals

Tabs

File  Edit

View

Run Kernel Tabs Settings Help

A tiny-yole-image %
B + X

[al:

B M » m C Code v

Python 3
conv7_out_swapped = np.swapaxes(conv7_out_reshaped, 0, 1) # exp 1
conv7_out_swapped = conv7_out_swapped[np.newaxis, :, :, :]

conv8_output = utils.conv_layer(conv7_out_swapped,convE_weights_correct,b=con
conv8_out = convB_output.ctypes.data_as(ctypes.POINTER(ctypes.c_float))

end = datetime.now()
micros = int((end - start).total_seconds() = 1080000)

print("Last layer SW implementation took [} microseconds".format(micros))
print(micros, file=open('timestamp.txt', 'a'))

“ »

Last layer SW implementation took 67019 microseconds

6. Draw detection boxes using Darknet

The image postprocessing (drawing the bounding boxes) is performed in darknet using
python bindings.

1ib.forward_region_layer_pointer_nolayer (net_darknet,conv_out)
tresh = c¢_float(e.3)

tresh_hier = c_float(0.5)

file_name_out = c_char_p("/home/xilinx/jupyter_notebooks/qnn/detection".encod
file_name_probs = c_char_p("/home/xilinx/jupyter_notebooks/qnn/probabilities.
file_names_voc = c_char_p("/opt/darknet/data/voc.names" .encode(})
darknet_path = c_char_p("/opt/darknet/".encode())
1ib.draw_detection_python(net_darknet, file_name, tresh, tresh_hier,file_name

#Print probabilities

file_content = open(file_name_probs.value,"r").read().splitlines()

detections = []

for line in file_content[e:]:
name, probability = line.split(": ")
detections.append((probability, name))

for det in sorted(detections, key=lambda tup: tup[®], reverse=True):
print("class: {}\tprobability: . format(det[1], det[0]))

4 »
class: car probability: 86%
class: dog probability: 86%

class: bicycle probability: 78%

7. Show the result

The classified image is shown in the notebook. The bounding boxes are drawn on top of the
original image, showing the detected objects and their position.

res = Image.open(file_name_out.value.decode() + ".png")

>> 7
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Jupyter
o

2017 ACM

Software System Award

“Google Docs of data science”

GitHub search hits predicted until 2020-07-31 (95% confidence interval)

Exponential adoption:
> 4 million notebooks
on GitHub

b files

https://nbviewer.jupyter.org/github/parente/nbestimate/blob/master/estimate.ipynb

Used by IBM, AWS, Microsoft, Bloomberg, Netflix,
plus thousands of other companies ...

© Copyright 2020 Xilinx
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Jupyter Notebooks to JupyterLab IDE

Code editor Terminal

Next-gen browser IDE

Includes Jupyter Notebooks

6. Draw detection boxes using Darknet

Completely open source

Based on web standard

Step 6: Run and display waveform

Fully extensible

Jupyter notebooks Visualization

~>8 © Copyright 2020 Xilinx (A X”-INX



PYNQ =~ Python productivity for Zynq

Jupyter notebooks, PYNQ enables JupyterLab
browser-based interface on Zyng and ZU+, RFSoC and now Alveo
| Jupyter web
e i SEIVEr Hardware C-drivers wrapped
. °
IPython kernel ﬂ in Python packages
Ubur|1_’icrt:&k)>(ased Overlays/designs "
Programmable
Processor :
Logic

S5 PYNQ runs natively on
L processor

ZYNQ" ZYNQ: ZYNQ~ & AlVeo

v
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Software-style Packaging & Distribution of Overlays
Enabled by new hybrid packages

Explore -~ Marketplace Pricing Signin | Sign up Features Business Explore  Marketplace Pricing signin - Sign up

Xilin / PYNQ-ComputerVision Y e— Yron
Xilink / QNN-MO-PYNQ @uatcn 18 | s | 11| | Yrom | 5 £ Xilinx / PYNQ-DL Oween | 10| | sur | 33| | Yrork | 6 b
o Coae . . PR = g
< Code W NPulrequests@ P Pojets @ ) Securt s < Coce requests 0
Wancn maser = | HOT-SPYN / notebooks / spynipynb Pndtie | Copypomr mesre | PYNQ y filter2d and diate.ipynd
srancr maser = | QNN-MO-PYNQ / notebacks / tiny-yolo-imageipynb fina i | copypm y

Join GitHub today
it  nome o over 28 milion cevepers werking fogetner o ot
20 reviw cose, mansge prejects 2nd ud sertuare fsgsiner

Jocad et : — o e '

[~ [ —

4 O[D] tw e by O 2B

| SPYN - lll phase AC motor control

eranch: master ~ | PYNQ-DL / notebooks / resize.ipynb Finafie | Copy path

OpenCV Overlay: Filter2D and Dilate

puruzha upds netebook S3ecoab on Mar 12

CV ceres oult &5 FYNG overiay. The cveney Consiss

2 contributers T

Executable File | 20 lines (433 slec) | 510 ks © [B]] raw | mame | oy | 2 £

Objectives

s

Resizing an image

This

NOTE Rzugh FRE 3les e compuies for sech siage

s how to run 2 kemel for

nce design ilust

ing an image an the FPGA.

Program overlay

Hardware

NOTE: A
ersure comect

A simplffid block diagram s shown beiow.

earies snoUE e Isated £ 15 8850
11 2 enhanzes = Ature relesses. For nox

Step 1: Download the EOOP bitstream

In (1) from pynq Laport Overly,
from pynq import Ml
Laport nusgy as np

PS ARM DRAM

1‘ AXI_HP_0

AX| Interconnect

v
slteraeoilate as avd

3 ; 24-bit 32-bit
3. Execute the first convolutional layer in Python M‘.— fsz
e fest layer of this naural network be d, thus wil not b d n the HI¥ accelaator (which supparts onl PROGRAM
The fist layer of this neural network has not been quantized, thus will not be executed in the HW accelerator (which supports anly ! e
quantized arithmetic). Python provides with numpy, a backend 1o execute convolution and other matrix operations For user PL Resize IP DMA ANY MEDIA ANY MAGHI

B

convenience the most popular operations (convolutional layer, thresholding. relu and fuly connected layer) are provided in the utils
class

24-bit 32-bit

Software

The seftware enables users ta run the kernel on the fpga and display the results in the notebook

img_copy, conve,
<1y

L~ ” 'H|

T

ANY BT
ANOARD ANY NETWORIK

Step 1: Import libraries

forust (micros 86 Wirslass « Smbacided Vision + WustriallaT - Cioud Computing
sagart sys

Snport aatn
Eiewmm

First layer S implenen

n took 261091 m

4. HW Offload of the quantized layers e & XILlNX
The core layers, which vakues have been quaniized during training, are executed in the Programmale Logic The harduare g 3 : from matplotith import pyplot

jerator consists of a dataflow implementation of multiple fa 00l). The hast cods from pynq import Xink

Download the design from GitHub with a single Python command:

pip install git+https://github.com/Xilinx/pyng-helloworld.git
0 © Copyright 2020 Xilinx (: X”'INX



‘Resizer’ Notebooks

>> 11

Display the image

Hardware-accelerated resizer

in_buffer[@:640*360*3] = input_array
buf_image = Image.fromarray(in_buffer)

Display the image

Software only resizer

display(buf_image)
print("Image size: {}x{} pixels.".format(old_width, old_height))

input_image = Image.fromarray(input_array)
display(input_image)

old_width, old_height = original_image.size
print("Image size: {}x{} pixels.".format(old_width, old_height))

Image size: 648x368 pixels.

Resizing in Software
We will set image resize dimensions and use resize() method from the PIL library.

resize_factor = 2
new_width = int(old_width/resize_factor)
new_height = int(old_height/resize_factor)

resized_image = original_image.resize((new_width, new_height))

Display resized image

output_array = np.array(resized_image)

result = Image.fromarray(output_array)

display(result)

print("Resized image size: {}x{} pixels.".format(new_width, new_height))

Resized image size: 328x180@ pixels.

100 loops, best of 3: 1.3 ms per loop

Image size: 640x360 pixels.

_%- 7 Resizing in Hardware
- We will set image resize dimensions and use resize() method from the PIL library.

- resizer.write(@x1@, old_height)
resizer.write(@x18, old_width)
resizer.write(@x2@, new_height)
resizer.write(@x28, new_width)

def run_kernel():
dma.sendchannel.transfer(in_buffer)
dma.recvchannel.transfer(out_buffer)
resizer.write(@xe0,0x81) # start
dma.sendchannel.wait()
dma.recvchannel.wait()

- run_kernel()

Display resized image
result = Image.fromarray(out_buffer)

display(result)
print("Resized in Hardware(PL): {}x{} pixels.".format(new_width, new_height))

Resized in Hardware(PL): 320x18@ pixels.

100 loops, best of 3: 3.9 ms per loop

© Copyright 2020 Xilinx
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Load the downloaded resizer design into Zyng

from pynq import Overlay
resizer = Overlay(‘./resizer.bit’)

PYNQ’s self-aware overlays

* Overlay bitstream and its metadata are
loaded

« Creates a Python dictionary of the metadata
* IP, memory-map, registers, drivers ...

Zyng device
Processor System Programmable Logic
: ————=F
ARM | )
| A9 —Ti=5 —
i =
L2 Cache ‘
1t
i /= |—
- ¢ :* {, ] o [
AXI| Switch <4 T
Network
<—_
(—_
$ N i
DRAM 1= e
Controller -
DRAM
>> 12

* |IPs without Linux drivers are automatically
assigned MMIQO drivers & Python APIs

© Copyright 2020 Xilinx iA Xl LINX



PYNQ™ on Alveo

— a1
us0

a ALVEO.

PYNQ runs on Alveo Accelerators
In the Data Center

>> 13

[2]:

[3]:

[4]:

[5]:

:  import pyng |

from pynq_alveo_demo.overlays import VADD

| |-/
ol = pynq.Overlay(VADD) ~“ B4
add = ol.krnl_vadd_1 &
o 'Illi

allocator = pynq.Xlnk()

in_a = allocator.cma_array((1624,1024), 'ud')
in_b = allocator.cma_array((1024,1024), 'u4')
out_c = allocator.cma_array((1624,1024), 'u4')

import numpy as np

in_a[:] = np.random.randint(low=8, high=168, size=(1624,1024), dtype='u4')
in_b[:] = 260

[ R N ]

%%timeit

in_a.flush()
in_b.flush()

add.call(in_a, in_b, out_c, 1824%1024)
add.wait()

out_c.invalidate()
[ B N J
oo 0

np.array_equal(out_c, in_a + in_b)

© Copyright 2020 Xilinx
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PYNQ Overlay Developer Run-time i1 41 fram s apore overiay

overlay = Overlay('object_recognition.bit")

In [ ]: overlay.dpu_o.

JupyterLab: Browser IDE overlay.dpu_6.call
. lay.dpu_0.devi
Including Notebooks overlay dpu_6. interrupt

overlay.dpu_6.mmio
\ overlay.dpu_6.read

] JUpyter Lab overlay.dpu_@.register_map
1 ] overlay.dpu_©.signature
Any application web server overlay.dpu_0.start
overlay.dpu_@.start_sw
Overla De5| N overlay.dpu_0.write
Midd»féwarég IPython kernel
Linux W «— Design.
XRT xclbin
x86 ‘

(+]

Any
a® Accelerator

== 14 © Copyright 2020 Xilinx (A X”-INX



Visualization of Instrumented Accelerators (RFSoC)

— File Edit View Run Kemel Tabs Settings Help

® RFSOC_QPSK_Loopbackipyn @ |
B+ X OO » = C Markdownv

2. QPSK Transmitter Operation

Pulse Shaper output in time and frequency domains

Interpolation

Pulse
SYroo; filters

QPSK I
generation shaping

: | get_freq buffer = gpsk.c
get_time_buffer = qpsk.o L
data_time_initial = np.conc ([get_time_buffer() for _ in @1

apsk.tx_pulse shaped_widget(data_time_initial, get_time buffer, get_freq buffer)T

File Edit View Run Kemel Tabs Settings Help

% RFSoC_QPSK_Loopbackipyn @ |
B + X0 O » = C Makdownv

data_time_initial = np.concatenate([get_time_buffer() for _ in ([E3)))
qpsk.tx_pulse shaped widget(data_time_initial, get time buffer, get freq buffer

Time domain " Fquency domain

—— In-phase — Quadrature

I

Voltage (mV)

3. QPSK Receiver

File Edit View Run Kemel Tabs Settings Help

* RFSoC_QPSK Loopbackipyr ®
B+ XD0O » G Markdown v
data_time_initial = np.concatenate([get_time_buffer() for _ in range(3)])

gpsk.tx_pulse _shaped widget(data_time_initial, get_time_buffer, get_freq buffer

Time domain Frequency domain

-20
-30

-40

Power Spectral Density (dB/Hz)

—2000 —1500 -1000 -500 500 1000 1500

Frequency (Hz)

0.01 0.02 0.03 0.04 0.05 0.06

Time (s)

File Edit View Run Kemel Tabs Settings Help

B+ XDBO» = C Code v Pyton3 @ [mmmune
qpsk.rx_demod_widget(data_initial, get buffer

4. Adaptive RF Block

Adapting Txr power

import xrfdc
from threading import Lock
def updat in(power):

qpsk.ol.qpsk_tx.set_gain(power[ 1

Quadrature (mV)

qpsk.rf_gain_control_widget(update_gain

~ Transmitter power

[ -40 20

»

© Copyright 2020 Xilinx
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The FINN Project

» A framework for DNN co-design on Xilinx FPGAs
- Focus on QNNs and per-network tailored HW architecture

» End-to end design flow
- Go all the way from training framework to hardware
- Demos on PYNQ platforms

» Revamped from ground-up for open source
- To enable innovation throughout a growing community
- Transparent and customizable

https://xilinx.github.io/finn

QNN training in PyTorch

Brevitas

Frontend, Transformation,
Dataflow Backend

FINN Compiler

Deployment with - -

17 © Copyright 2020 Xilinx
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https://xilinx.github.io/finn

The FINN Project: Mission

Support customizing
the algorithms with
precision, layer types,
topologies

Flexibility

Algorithms

Transparency and
flexibility through open
source (if not supported,
add your own!)

18

Support hardware
architecture exploration
around dataflow execution

Codesign

End-to-end flow to lower
adoption barrier

© Copyright 2020 Xilinx

Flexibility
on
Architectures

Open source from the
ground-up to
encourage community

contributions

& XILINX.



The FINN Project: Components of the Stack
From Framework to FPGA

Customization
of Algorithm

Customization
of Hardware
Architecture

19

QNN training in PyTorch

Brevitas

Transformation, Verification,
Dataflow Backend

FINN Compiler

Deployment with '

© Copyright 2020 Xilinx

Brevitas -> FINN export

ONNX
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Brevitas:
A PyTorch library for quantization-aware training

: add quantization
/\ PYT b RCH resize layers
| Input

change hyperparameters
TRAINING - abels retrain

“dog" | |

FP32 INT
Precision Scaling Factors Target Tensors Loss Function
Preset or Granularities, Weights, to take HW
learned strategies and activations, Implementation

constraints umulators cost into account

https://qith Inx/brevitas

20 © Copyright 2020 Xilinx
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https://github.com/Xilinx/brevitas

An Overview of the FINN Compiler

e

ONNX

~\

~

Import

Streamlining

Hardware Cost Model

FINN HLS Library

Hardware Mapping

Resource Allocation

Code Generator

Synthesizable

description

21

Vivado
Synthesis, PAR
r w
Software Library - /
\ |
Host Run-time FPGA Platform
L S

void DoCompute (ap_uint<64> * in, ap uint<é4> *
#pragma HLS DATAFLOW
stream<ap uint<64> > memInStrm("memInStrm") ;
stream<ap uint<64> > InStrm("InStrm");

stream<ap uint<é4> > memOutStrm("memOutStrm"

Mem2Stream<64, inBytesPadded>(in, memInStrm)

StreamingMatrixVector<L2 STMD, L2 PE, 16, LZ

StreamingMatrixVector<L3 SIMD, L3 PE, 16, L3

Stream?2Mem<64, outBytesPadded>(memOutStrm,

out)

)

r

StreamingMatrixVector<LO STMD, LO PE, 16, LO MW,
JEStioan (InStrm, inter0, weightMemO, thresMemO) ;
- StreamingMatrixVector<Ll SIMD, L1 PE, 16, L1 MW,
(inter0, interl, weightMeml, thresMeml) ;

MW,

(interl, inter2, weightMem2, thresMem?2) ;

MW,

out) ;

L0 MH,
L1 MH,
L2 MH,

1.3 MH,

(inter2, outstream, weightMem3, thresMem3) :;
StreamingCast<ap uint<l6>, ap uint<64> >(outstream, memOutStrm) ;

LO_WMEM, LO_TMEM>
L1 WMEM, L1 TMEM>
L2 WMEM, L2 TMEM>

L3 WMEM, L3 TMEM>

© Copyright 2020 Xilinx
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Planned FINN Demos

PYNQ™

CNV, LFC variants MobileNet-v1, ResNet-50
on MNIST and CIFAR-10 on ImageNet
10Ks to Ms of frames per second 1Ks of frames per second

22 © Copyright 2020 Xilinx iA Xl LINX



100Gb TCP/IP

Planned Features for the FINN Compiler

y N

Distributed (Multi-FPGA) Dataflow
Scale-out performance

Decoupled Access-Execute Engines

Go beyond QNNSs that fit on-chip
Enable more optimizations for both memory and compute

mme COMpute

VIVADO!

UUT
% I:l-:l
=

Mol

nnnnnnnn

IPI Flow for Fast + Flexible Synthesis

Faster time-to-results
Easier integration with other accelerators, interfaces

PYNQ™

Pure Python runtime using PYNQ

Easier to use and to understand

Easier to mix with other Python ML projects

23

© Copyright 2020 Xilinx
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The FINN Project: Open Source

GitHub
https://xilinx.github.1o/finn

» Enable the community to train, customize and deploy their own QNNSs
» Some components and demonstrators already open-source

» New clean-slate version in progress, open development on GitHub
- Join our growing community!

24 © Copyright 2020 Xilinx iA Xl LINX
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Enabling Domain-
specific Backend

Productivity for D RAPID
FPGAS WRIGHT

XILINX.



Domain Specific Era Needs Domain Specific Backends
Application Domains

| A |

°
o

/.
O(P

RAPID _ A
WRIGHT.

RAPID _ B
WRIGHT.

VIVADO'

I

XILINX
DEV/ICE

for: 5
- Higher performance
- Faster compile time

» Exploit domain-éspecific trail—L \/|\/ADO’

_I

Vivado must generalize solutions

© Copyright 2020 Xilinx

/X/L/NX
.- : . - DE V4
- Timing closure predictability - e

RapidWright can specialize

& XILINX.




Proposed Domain-specific Tool Flows

Tools and
Frameworks

Developers
Driving Design

Data scientists, High abstraction

application / Domain-specific
architects / language

Academic and \\ Domain-specific
mdustrlal / data flow graph
community / (LLVM) compiler

\ Xilinx and \ Relc;cate p:red-
open source ) .~ Implemente

y
: y operators and
. community // pfunctions
/ /

Front-end
Compiler

@RAPID
WRIGHT.
Back-end
compiler

—— \/VADO'

© Copyright 2020 Xilinx

Application in
Domain 2

Application
in Domain 3
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RapidWright Overview

» Companion framework for Vivado
- Fast, light-weight, open source

- Communicates through Design
CheckPoints? opt_design

- Java code, Python scripting

synth_design
Checkpoint
Reader

Domain Specific
“Shell creator”

place_design

» Enables targeted solutions

- Reuse & relocate pre-implemented
modules

- Just-in-time implementations
- Create shells & overlays

or

phys_opt_design “JIT assembler”

or

Checkpoint
Writer

RAPID
WRIGHT.

route_design

4 POWEI’ user ecosystem phys_opt_design
- Academic algorithm validation
- Rapid prototyping of CAD concepts

VIVADO'

IDCP = netlist + P&R data + constraints © Copyright 2020 Xilinx & XILINX



4 Ways to Design in RapidWright

BUILD ROUTED CIRCUITS REUSE P&R CIRCUITS

O,
®@

FROM SCRATCH GENERATORS FROM VIVADO SHELLS & OVERLAYS
» Well-defined circuits in seconds > Reuse/relocate P&R circuits from Vivado
» Parameterizable library of generators > Combine P&R circuits together

© Copyright 2020 Xilinx (A Xl LINX



RapidRoute — Domain-specific Fast Router

Routing Runtime

. . L —e— RapidRoute —a— Vivado MoreGloballterations
» Timing-aware router for Xilinx FPGAs e e RegdWriaht
- Competitive timing closure (+/- 0.05ns) 1l
. i 100
» 5-8X faster runtime than Vivado ® //_: .\,/./'/.
o 8o|F=—=—=—g
: E
» Targets replicated structures (NoCs) = & /‘\/ // /*\A/
» Open Source: g 40
- https://git.uwaterloo.ca/watcag-public/RapidRoute L -
./0—’—/_—' '/\/./.
e— o o o o
g 2 4 6 8 10 2x2 3x3 4x4 5x5 6x6 2x2 3x3 4x4 5x5 6x6

Ring size Torus size Mesh size

References
ERY SRS LY O « Leo Liu and Nachiket Kapre, FPL’19, Timing-aware routing in the RapidWright framework
WATERLOO * Leo Liu, Jay Weng and Nachiket Kapre, FCCM’19, RapidRoute: Fast Assembly of
Communication Structures for FPGA Overlays

© Copyright 2020 Xilinx iA Xl LINX



Distributed Memory FPGA Debug

Distributed Memory (DIME) Debug

SRLO SRL1
FPGA with . . >
94% of LUT
resources
utilized: m
Xilinx ILA:

» No Block RAM needed
» 16-256 bit trace depth

Where will the embedded logic analyzer fit?

» EXploring post P&R and pre-
allocating

References

* Robert Hale & Brad Hutchings,
 FPL'19, Pre-allocating Resources for Distributed Memory based FPGA Debug
 FPT’18, Distributed-memory Based FPGA Debug: Design Timing Impact
« FPL18, Enabling Low Impact, Rapid Debug for Highly Utilized FPGA Designs

>> 31 © Copyright 2020 Xilinx
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Projects Using RapidWright

StreamRTL: Productivity
USNFIENTI;O]FC[A:LROIF]N? LGraph: “A hardware Language for Streaming
o LLVM compiler” Stanford 5 FPGAS
University
PU1 PU 2 PU ... PU1 PU 2 PU ...
HDL _ 4 Pass ) Input Input Input | Output | Output [ Output DDR
\ (transformation)
Synthesis —d | ereereeeee \ .................... / ................... \ .......... T .......... / .....................................
/ [ Yosys ][ ABC ]
(CrcHisers M / v
[ RapidWright m
Design FU
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RapidWright Resources: www.rapidwright.io

) xilinx/RapidWright: Build Custor X

www.rapidwrightio * @ 0

< C @ GitHub, Inc. [US

github.com/Xilinx/RapidWright w ¥ 0 @

Pull requests Issues Marketplace Explore

O @%’7&%7_ ABOUT DOCs CODE SUPPORT

Xilinx / RapidWright @Unwatch> 31 deUnstar | 45 | YFork 17
<> Code Issues 6 Pull requests 0 Wiki nsights Settings
ADAPTING IMPLEMENTATION s for Viado.
¥ 1 branch O 7 releases L3 tributors
Tutorial Segment Time Purpose
wikh forfhorecontrol to.customize vour FPGA Createnew file ~ Upload files  Find file  [EUSSi e ieT )
itnplementations? 1t can help Hello, World s 5 mins Intro to RapidWright within Jupyter Notebook T —— o
__ - s i . i flerge branch ‘master’ of hitps://github.com/Xilinx/R Vright
Create Netlist from Scratch o 10 mins How to build a netlist from scratch
WHAT IS RAPIDWRIGHT? rst mit m
Pipeline Generator 15 mins How to generate a circuit in RapidWright e commit et ade ? manths
m
Pre-implemented Modules: Part | 15 mins How to create a pre-implemented module ) few isst I N K
Pre-implemented Modules: Part |1 15 mins How to use and relocate pre-implemented modules
[ Overview ot
Probe Re-router = 20 mins Fast probe routing on existing implementation
& C @ Notsecure | www.rapidwrightio/javadoc/index.html com/fort forum/rapidwright w & [c]
All Classes PACKAGE CLASS TREE DEPRECATED INDEX HELP SAT Router o (Linux only) 15 mins How to use a SAT engine to solve routing congestion r messages . “
Packages
PREV NEXT FRAMES NO FRAMES
com.xlinx.rapidwright debug Create and Use an SLR Bridge 20 mins Combine Vivado and RapidWright generated citcuits I c e e = 20 o -
com xilinx_rapidwright design
com xilinx_rapidwright design blocks Packages Basic R . "
- " I T o f A A F F 3
com.xilinx rapidwright design.tools , - Package Description asic Routing 20 mins How to build a basic router in RapidWright of 2019, we'll be merging and deprecating some of our settings to make group management ;euarl;\
momes P I
com xilinx.rapidwright.design o2 jaht snared pusicly
AbstractRouter T ’ =~ = Jupyter Notebook Tutorial (1 unread Manage group - Mal G
AddSubGenerator com.xilinx.rapidwright.design.blocks
the RapidWright Support Forum!
:Etfme"cge”em'w com.xilinx.rapidwright.design.tools 0 [ne Rapidvinant Support Forum
» o X icon fo add it to your Post your quastions related to anything RapidWright in this forum (you'll need to join first) RapidWright is an open source projact from
BELClass com.xilinx.rapidwright.device favorites Xilinx, learn more at www rapidwnight io
BELPin - R . . -
BELPin.Direction com.xilinx.rapidwright.device.browser Edit welcome message  Clear lcome message
::“Eg’ezm com.xilinx.rapidwright.device.helper i ™ Recently viewsd LUT manipulations using RapidWright
ockGuide sphin-users
Blockinst com.xilinx_rapidwright.edif By ali asghar
BlockPlacer chiselusers
BlockPlacer2 com.xilinx.rapidwright.examples Kiyo-users Implementing & custom router
e By a.m aanen@student utwente nl
E‘”CKSC_E”G com.xilinx.rapidwright.examples.tilebrowser comp lang.fcl
BlockStitcher » ) X . apidWright FPGA 2019 RapidWright Workshop (1)
BlockUpdater com.xilinx.rapidwright.gui rapiavy By me : i
BlockView - _ . - ~ Recent searches
BrowseDevic com.xilinx.rapidwright.ipi § .
rowseDevice pynq_project Extensibility of RapidWright's data model
Cell com.xilinx.rapidwright.placer.blockplacer S By Jakob Wanzs view
CellPin pyng_project (in p.
ClockRegion - com.xilinx.rapidwright.placer.handplacer - pynq Using RapidWright with a Mac
o ———— Bu.026achuto s Ao AL T b .

>> 33 © Copyright 2020 Xilinx 2. KILINX.



Summary

» Xilinx CTO open-source research projects
- PYNQ: www.pyng.io
- FINN: xilinx.github.io/finn
- RapidWright: www.rapidwright.io

» Open to contributions, collaborations ...
» Contact me: cathal.mccabe@xilinx.com

, cathalmccabe

m www.linkedin.com/in/cathal-mccabe-24a03318

>> 34 © Copyright 2020 Xilinx

& XILINX.


http://www.pynq.io/
https://xilinx.github.io/finn
http://www.rapidwright.io/
http://www.linkedin.com/in/cathal-mccabe-24a03318

XILINX.

Thank You



