Installing Vivado and
using Vivado remotely



Vivado Linux vs Windows
*Vivado supports multiple OS
*|nterestingly Linux Vivado is

generally faster than

Windows Vivado.

* Example: Windows 3h vs

Linux 1h

Notes, Installation, and Li...  UG973  2024-05-30 <%

Requirements and Setup + e o

Supported Operating Systems + e @

AMD supports the following operating systems on x86 and x86-64 processor
architectures.

e Microsoft Windows Professional/Enterprise 10.0 22H2 Update
e Microsoft Windows 11.0 22H2 Update; 11.0 23H2 Update

» Red Hat Enterprise Workstation/Server 7.4,7.5,7.6,7.7,7.9, 8.5, 8.6, 8.7, 8.8,

8.9, 9.0, 9.1, 9.2, and 9.3 (64-bit), English
e CentOS 7.4,7.5,7.6,7.7, and 7.9 (64-bit), English
e SUSE Linux Enterprise 12 SP5, 15 SP3, and 15 SP4 (64-bit), English
e Amazon Linux 2 AL2 LTS (64-bit)
e AlmaLinux 8.7 and 9.1 (64-bit)

e Ubuntu Linux 20.04.4 LTS; 20.04.5 LTS; 20.04.6 LTS; 22.04 LTS; 22.04.1 LTS;

22.04.2 and 22.04.3 LTS (64-bit), English
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Vivado version and Linux version

*Vivado 2024.1 is supported by HLSAML

*Can use Almalinux 9.6 (which is a recent Linux version)
» Although this OS version is not officially supported by AMD
»Vivado 2024.1 supports up to Red Hat Linux 9.3

» However Almalinux 9.6 seems to work



Installing Vivado 2024.1 on Linux
*There is free version of software (Vivado, Vitis, HLS, ...)

* Multi-step process:
1. Download AMD “downloader”
2. Get “Vivado installer” using AMD “downloader”

3. Run “Vivado installer”



Vivado 2024.1 install options

AMD Unified Installer for FPGAs & Adaptive SoCs 2024.1 - Select Product to Install X
Select Product to Install

Select a product to continue installation. You will be able to customize the content in the next page.

. . . ° o wpiat
Vitis option will
Installs Vitis Core Development Kit for embedded software and application acceleration development on AMD platforms. Vitis installation
includes Vivado Design Suite. Users can also install Vitis Model Composer to design for Al Engines and Programmable Logic in MATLAB and

I n Sta I | V I Va d O Simulink. There is an option to install Power Design Manager for power estimation of Versal, UltraScale+, and Kria products.
a n d H LS ) Vivado

Includes the full complement of Vivado Design Suite tools for design, including C-based design with Vitis High-Level Synthesis,
implementation, verification and device programming. Complete device support, cable driver, and Document Navigator included. Users can
also install Vitis Model Composer to design for Al Engines and Programmable Logic in MATLAB and Simulink. Users can select to install the
Vitis Embedded Development which is an embedded software development package. There is an option to install Power Design Manager for
power estimation of Versal, UltraScale+, and Kria products.

I

(2 Vitis Embedded Development

The Vitis Embedded Development is a standalone embedded software development package for creating building, debugging, optimizing,
and downloading software applications for AMD FPGA processors. It includes a new Vitis IDE with its new backend Vitis Server, as well asthe [
classic command line utilities such as hw_server, bootgen and program_flash.

) BootGen

Installs Bootgen for creating bootable images targeting AMD SoCs and FPGAs.

) Lab Edition

Installs only the Vivado Lab Edition. This standalone product includes Vivado Design Programmer, Vivado Logic Analyzer and UpdateMEM
tools.

) Hardware Server

L4
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Vivado 2024.1 install options

AMD Unified Installer for FPGAs & Adaptive SoCs 2024.1 - Vitis Unified Software Platform X
Vitis Unified Software Platform

Customize your installation by (de)selecting items in the tree below. Moving cursor over selections below provide additional AM D :l
information.

The Vitis unified software platform enables the development of embedded software and accelerated applications on heterogeneous AMD platforms
including FPGAs, SoCs, and Versal ACAPs. It provides a unified programming model for accelerating Edge, Cloud, and Hybrid computing applications.
This installation is a superset that includes the Vivado Design Suite as well. Users can add Vitis Model Composer which is a AMD toolbox for MATLAB
and Simulink to design for Al Engines and Programmable Logic. If you have been using AMD System Generator for DSP, you can continue

development using Vitis Model Composer. There is an option to install Power Design Manager for power estimation of Versal, UltraScale+, and Kria
products.

¢ & Design Tools
¢ [m] vitis Unified Software Platform
Vitis
Vitis IP Cache (Enable faster on-boarding for new users)
Vivado
Vitis HLS
Vitis Networking P4
Vitis Model Composer(Toolbox for MATLAB and Simulink. Includes the functionality of System Generator for DSP)
[] Power Design Manager (PDM)
DocNav
? * Devices
[[] Install devices for Alveo and edge acceleration platforms
[[] Install Devices for Kria SOMs and Starter Kits
¢ [m] Devices for Custom Platforms

Just select Zyng- " 55w

[] ZynqgUltraScale+ MPSoC

7000 tO re d uce = [7] g UltraScale+ RFSoC )

o=
o- [] UltraScale
o= [] UltraScale+

diSkSpace o= [[1 \ersal ACAP

[»]

OREOE

Download Size: NA ‘ Reset to Defaults
Disk Space Required: 78.11 GB
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Vivado 2024.1 install options

AMD Unified Installer for FPGAs & Adaptive SoCs 2024.1 - Select Destination Directory X
Select Destination Directory

Choose installation options such as location and shortcuts.

e Installation Options Select shortcut and file association options
I ge n e ra I n Sta Select the installation directory

Create program group entries
‘/opt/XiIinx I El |Xi|ir1x Design Tools

in /fopt/Xilinx T

/opt/Xilinx/Vitis/2024.1

[ ] /Create desktop shortcuts

/opt/Xilinx/Vivado/2024.1

Jopt/Xilinx/Vitis_HLS/2024.1

/opt/Xilinx/Model_Composer/2024.1

# Change permission to allow to write
I sudo mkdir /opt/Xilinx
Dow:IoadSizqe: NA SUdO ChOWh SUSER /Opt/X”'nX

/opt/Xilinx/DocNav

. . . Disk Space Required: 78.11 GB
Application is
49 GB Disk Space Available: 122.12 GB

Copyright © 1986-2022 Xilinx, Inc. All rights reserved.
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Removing pesky Xilinx Information Center

*There is an annoying notification system from Xilinx

*Can remove it from starting up by below commands

cd ~/.config/autostart
rm X1linx\ Information\ Center.desktop




Installing Vivado drivers

*Need to install Vivado drivers for the computer to talk to

FPGA.

cd /opt/Xilinx/Vivado/2024.1/data/xicom/cable_drivers/lin64/install_script/install _drivers
sudo ./install_drivers




Testing Vivado

*Can open up vivado with below command

source /opt/Xilinx/Vivado/2024.1/settings64.sh
vivado #(Creates log files in the directory you are running

uuuuuuuuuuuuuuuuuuuuuuu
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Fixing Vitis GUI bug
*\/itis GUI has a bug with AlmaLinux 9/Redhat 9

# For easy debugging of vitis
cd /opt/X1linx/Viti1s/2024.1/b1in
sed -1 '/vitisng-ide/ s/ > \/dev\/null 2>&1 \&$//' vitis

# Fi1x vitis bug

cd /opt/X1linx/Vitis/2024.1/11b/1nx64.0/Rhel
mv libstdc++.s0.6 libstdc++.s0.6.0ld

ln -s /11b64/1l1bstdc++.50.6

# Test vitis

cd ~

source /opt/Xilinx/Vitis/2024.1/settings64.sh
vitis



Remote Linux machine

\We can install Vivado on a remote Linux machine.

e How can we connect to Linux machine?

»Obviously ssh, but we need a GUI for Vivado



Running Vivado on remote Linux machine

* How can we run Vivado?

»source /opt/Xilinx/Vivado/2024.1/settings.sh

> Vvivado

*|f “ssh -X” is used, then Vivado could show on your
computer using X11.

»Need to have Xserver(XQuartz) on your computer.



X11
*When connecting with “ssh -X”,

vivado server will have
environment variable:
DISPLAY=xxX:yy

»echo SDISPLAY

*Can send any GUI by setting the
DISPLAY variable.

Computer

X11 server

localhost:10.0

ssh connection

Vivado
server

DISPLAY=localhost:10.0

!

Vivado




X 1 1 My laptop

X11 server

*But X11 is very “chatty”. Needs to go

back and forth many time for X11 server

and X11 client (application)

*So if connection between X11 server and

X11 client has even small latency, it gets

Vivado

amplified. = X11 client




USing VNC Computer
\We can instead use different VNC client

program for remote display (VNC) —

VNC connection

*Then Vivado uses

Vivado
server VNC server

server. Our computer uses

X11
connection

DISPLAY=localhost:10.0
Vivado




Firewa”S Computer

VNC client

*VVNC generally uses 59XX ports.

* But these ports are normally

VNC connection

blocked by firewalls.
, Vivado
*Also VNC doesn’t have server  [VNCserver
encryption. Someone could ai

DISPLAY=localhost:10.0

intercept what you are typing! Vivado
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ssh tunnel

*Through a ssh connection, we

can make the VNC connection.

Computer

VNC client

My port:

ssh connection

»ssh is encrypted.

*On my computer

ssh -L :localhost:5901 vivado_server
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Vivado localhost: 5901
server VNC server
X11
connection

DISPLAY=localhost:10.0

Vivado
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Sequence of commands for VNC

1. @laptop:ssh -L5902:localhost:5901 vivado_server

2. (@vivado server:vncserver

»vncserver will show a port like :1 == 5901
3. @vivado server: export DISPLAY=:1

4. (@vivado server:source ...settings.sh; vivado

5. @laptop: Use vnc client and connect to localhost:5502
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Remote Desktop Protocol
* Windows remote desktop protocol is becoming more

popular on Linux. It is generally faster than VNC.
*Linux can have “xrdp” installed.
*From AlmaLinux 10, RDP is supported by default.

*Can connect to server with rdp clients.

»Need to use ssh tunnels to pass firewalls. (rdp port: 3389)



Installing XRDP for AlmaLinux 9.6

sudo dnf update

# Get epel software repository

sudo dnf 1install epel-release

sudo dnf install xrdp

# Start xrdp

sudo systemctl enable --now xrdp

# Open firewall for xrdp

sudo firewall-cmd --permanent --add-port=3389/tcp
sudo firewall-cmd -reload

# Lower bpp to see Vivado well
sudo vi /etc/xrdp/xrdp.1ini

# Change to: max_bpp=24

sudo systemctl restart xrdp



Sequence of commands for RDP

: ssh -L : vivado_server

: export DISPLAY=

» Find DISPLAY that “RDP server” is using.
ps aux | grep $USER | grep Xvnc

: source ...settings.sh; vivado

: Use rdp client and connect to localhost:



Mac remote desktop client (Windows)
*Need to setup connection file for Mac...
* After adding computer in remote desktop client

(Windows), export the connection.

»Will get FILENAME.rdp

* Change content in FILENAME.rdp to be as below

>»use redirection server name:1:1



Using Vivado to connect to remote board
* One could use Vivado on a server, but have a FPGA board

connected to the laptop.

Server Laptop

—| FPGA
board

Vivado

*How to upload firmware and use ILA on Server Vivado?



Using Vivado to connect to remote board

Server Laptop

hw_server -stcp::PORT_NUMBER

*Can open a on laptop, where connects

to hw_server to use



*How much did you understand? www.kahoot.it



