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1 Introduction

EECONE project https://eecone.com/eecone/home/ work package 4, task 4.3 is investigating
measures to support second life of electronics due to modular design.

Work package 4 task 4.4 is investigating measures to support extension of life of electronics
due to methodology of support used custom platform to adapt for the in-time-evolving design
tools and embedded Linux PetaLinux operating system.

UTIA AV CR, v.v.i. (Institute of Information Theory and Automation of the Czech Academy of
Sciences, in short UTIA) is not-for profit research institute located in Prague, Czech Republic.
UTIA is involved as partner in both tasks, T4.3 and T4.4.

Both EECONE task require specification of comparable reference systems which are based
on modular HW with potential for “second life” by reuse of modules or use cost optimized PCB
HW without modularity.

Systems with HW modularity should be capable to support AMD extensible design flow and
accelerated computation in user defined HW IPs integrated in the programable part of the
device. Systems should also support remote monitoring and control from remote PC connected
by wired Ethernet in a local network.

The investigated measures and methodologies to support “second life” of electronic modules
(T4.3) and measures to support extension of life of electronics (T4.4) due to methodology of
support used custom platform to adapt for the in-time-evolving design tools and embedded
Linux PetaLinux operating system.

We target developers designing the final commercial, edge applications, mainly in the area of
home automation.

Based on these requirements UTIA have selected two types of systems:

e Low cost systems. See [2], [3].

Module based systems. See [4], [5] and [8], [9].

[9] is this application note. It is update of [5].

[5] was supporting system bring-up in AMD Vitis 2022.2 tool chain.

Application note [9] is supporting system bring-up in AMD Vitis 2023.2 tool chain.

Both compared types of systems (low cost: [2], [3]) and (modular: [4], [5], [8], [9]) use

STMicroelectronic STM32H5731-DK board for:

¢ local system control on small graphical touch screen display

e remote system control from www browser based on www-server or secure communication
based on maqtt client. Board is supported by STMicroelectronic CubeMX SW framework
and also by NetXDuo SW framework on top of ThreadX OS and FileX SW package.

The MCU used on STM32H573I-DK board is a 40nm chip with 32 bit ARM M33 MCU
operating with 250 MHz clock, 2 MBytes of program flash memory and 640 KBytes of RAM.

Compared systems use 16nm AMD ZynqUltrascale+ device with 64 bit ARM A53

Microprocessor and programmable logic in the same device and Petalinux OS.

e Low-cost systems have an AMD ZynqUItrascale+ device and DDR4 with all peripheral
interfaces soldered on a single, low cost PCBs.
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¢ Module-based systems have an AMD ZyngUIltrascale+ device and DDR4 soldered on an

4x5 cm module connected by connectors to a carrier board with all peripheral interfaces
This tutorial describes Vitis Unified 2024.2 extensible design flow for TE0O821 modules on
TEO0701-06 carrier board.

1.1 Objective of this Application Note and Evaluation Package

This application note describes Vitis Unified 2024.2 extensible design flow for the family of
TEO0821 modules on TE0701-06 carrier board.

This application note covers:

e Application design flow performed in Vitis 2024.2 Unified.

e Application design flow in Vitis 2024.2 Classic.

e Migration from Vitis Classic workspace to Vitis Unified workspace.

e Export of Vitis Unified workspace and import to another Vitis Unified workspace.

AMD move to the Vitis Unified workspace is big challenge to the developers. Vitis 2024.2 is
the last AMD tool chain flow supporting both, the Vitis Classic and Vitis Unified workspace.

The latest Vitis 2025.1 and Vitis 2025.2 toolchains will support only the Vitis Unified
workspace.

That is why it is important for the long-term time-extended support to provide application note
describing in detail to the developers how to move from the Vitis Classic and Vitis Unified
workspace design flow for the family of the TE0821 modules. This is the main objective of
this application note and evaluation package.

2 Requirements

This tutorial requires installation of AMD Vivado 2024.2, Vitis 2024.2 and PetaLinux 2024.2.
The tutorial was tested on Ubuntu 22.04.6.

Change console from dash to bash

sudo dpkg-reconfigure dash

Press No to disable dash and activate as default the bash console.

Enable 1386 architecture.

sudo dpkg --add-architecture 1386
sudo apt-get update

Install these packages:

sudo apt-get install iproute2 gawk python3 build-essential gcc git make
net-tools libncursesb-dev tftpd zliblg-dev libssl-dev flex bison
libselinuxl gnupg wget git diffstat chrpath socat xterm autoconf
libtool tar unzip texinfo zliblg-dev gcc-multilib automake zliblg:1386
screen pax gzip cpio python3-pip python3-pexpect xz-utils debianutils
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iputils-ping python3-git python3-jinja2 libegll-mesa libsdll.2-dev
pylint bc libtinfo5 subversion u-boot-tools -y

Installation of Vitis and Vivado 2024.2
Follow the Vitis Release Notes And Installation Guide (UG1742) 2024.2

https://docs.amd.com/r/en-US/ugl742-vitis-release-notes/Vitis-Release-Notes

Create Folder /tools/Xilinx

sudo mkdir /tools
sudo mkdir /tools/Xilinx

Change <owner> to user name

sudo chown <owner>:<owner> /tools/Xilinx
Example: for user devel

sudo chown devel:devel /tools/Xilinx
Install Vitis 2024.2 by:

$ ./xsetup

Important additional installation:

The AMD Vitis 2024.2 tools require installation of additional set of libraries. Without these
libraries, the Vitis Unified 2024.2 GUI might experience problems. Install libraries by
executing of this AMD script:

/tools/Xilinx/Vitis/2024.2/scripts/installlibs.sh

Installation of Petalinux 2024.2

Install Petalinux 2024.2 from the same archive downloaded from the AMD Vitis Core
Development Kit - 2024.2 Full Project Installation:

./xsetup
Use the default installation path:

/tools/Xilinx/Petalinux/2024.2

3 Extensible HW Design for TE0821 modules

The design process is demonstrated for module with ID=3: TE0821-01-3AE31KA, device
xczu3cg-sfvc784-1-e, 4GB DDRA4. If your module has different ID, use that ID.

In Ubuntu terminal, source paths to Vitis and Vivado tools by:
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source /tools/Xilinx/Vitis/2024.2/settings64.sh

Download TE0821 test_board Linux Design file for Vitis 2024.2 from:

https://shop.trenz-electronic.de/trenzdownloads/
Trenz_Electronic/Modules and Module Carriers/4x5/TE0821/
Reference Design/2024.2/Reference Design/
TE0821-te0821-rd-vivado 2024.2-build 1 20250507061332.zip

This Trenz Electronic TE0821 archive contains bring-up scripts for creation of reference
design HW in Vivado 2024.2 and initial configuration for PetaLinux 2024.2.

Unzip the archive to the directory:

~/work/te0821 03 240/

All supported modules are identified in file:

~/work/te0821 03 240/te0821-rd/board files/TE0821 board files.csv

We select module ID=3: TE0821-01-3AE31KA, device xczu3cg-sfvc784-1-e, 4GB DDR4. We
will use the default clock for HW accelerators of 240 MHz.

That is why we name the package te0821 03 240 and proposed to unzip the TE0821
test_board Linux Design files into the directory:

~/work/te0821 03 240/

3.1 Reference HW for TE0821 module

In Ubuntu terminal, change the directory to:

cd ~/work/te0821 03 240/te0821-rd

Setup the permissions for the Linux host machine these files:

chmod ugo+rwx console/base sh/*.sh

chmod ugo+rwx create linux setup.sh

Execute this bring up script:
./_create linux setup.sh

Select option (0) to open Selection Guide and press Enter.

Select small display format, press Enter.

Select variant 3.
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Confirm selection by y.
Create Vivado 2024.2 Project by selection of option 1.
Vivado 2024.2 GUI is opened.
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The created block design describes the basic reference design for the TE0O821 module. This
design is used for evaluation of fixed embedded design with PetaLinux as described in the
Trenz Electronic reference design tutorial for the fixed HW, embedded design flow.

This basic reference design for the fixed, embedded design flow will be modified to the
extensible design for Vitis Unified 2024.2 extensible design flow. It is described in next
section of this tutorial.

4 HW support for Vitis Extensible Design Flow

This section describes automated creation of extensible platform HW.

4.1 Create Extensible platform HW
Open IP Integrator Diagram Window.
In Vivado, save block design by clicking on icon Save Block Design.

This is listing of tcl script for creation of extensible platform:

factivate extensible platform
set property platform.extensible true [current project]

save bd design

set property PFM NAME [string map {part0O zusys} [string map {trenz.biz
trenz} [current board part]]] [get files zusys.bd]

set property platform.design intent.embedded {true} [current project]

set property platform.design intent.datacenter {false}
[current project]

set property platform.design intent.server managed {false}
[current project]

set property platform.design intent.external host {false}
[current project]

set property platform.default output type {sd card} [current project]
set property platform.uses pr {false} [current project]

save bd design

startgroup
create bd cell -type ip -vlnv xilinx.com:ip:clk wiz:6.0 clk wiz O

endgroup

set property -dict [list \
CONFIG. CLKOUTZ_JITTER {102.086} \

CONFIG.CLKOUT2 PHASE ERROR {87.180} \
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CONFIG.
CONFIG.CLKOUT2 USED {true} \
CONFIG.CLKOUT3 JITTER {90.07
CONFIG.
CONFIG.
CONFIG.CLKOUT3 USED {true} \
CONFIG.CLKOUT4 JITTER {98.76
CONFIG.
CONFIG.
CONFIG.CLKOUT4 USED {true} \
CONFIG.MMCM CLKOUT1 DIVIDE {
CONFIG.MMCM CLKOUT2 DIVIDE {
CONFIG.MMCM CLKOUT3 DIVIDE {
CONFIG.NUM OUT CLKS {4} \

CONFIG.RESET PORT {resetn} \

4} \

7\

6} \
3} \
51\

CONFIG.RESET TYPE {ACTIVE LOW} \

] [get bd cells clk wiz 0]

connect bd net [get bd pins clk wiz 0/resetn]

zyng ultra ps e 0/pl resetn0]

connect bd net [get bd pins clk wiz 0/clk inl]

zyng ultra ps e 0/pl clk0]

startgroup

create bd cell -type ip -vlnv
proc_sys reset 1

endgroup

set property location {3 1192
copy _bd objs / [get bd cells
set property location {3 1190
copy_bd objs / [get_bd cells
set property location {3 1126
copy bd objs / [get_bd cells

set property location {3 1148

CLKOUT2 REQUESTED OUT FREQ {200.000} \

CLKOUT3 PHASE ERROR {87.180} \

CLKOUT3 REQUESTED OUT FREQ {400.000} \

CLKOUT4 PHASE ERROR {87.180} \

CLKOUT4 REQUESTED OUT FREQ {240.000} \

[get bd pins

[get bd pins

xilinx.com:ip:proc sys reset:5.0

-667}

[get bd cells proc sys reset 1]

{proc_sys reset 1}]

-487}

[get bd cells proc sys reset 2]

{proc sys reset 2}]

-309}

[get bd cells proc sys reset 3]

{proc _sys reset 3}]

-136}

[get bd cells proc sys reset 4]

connect bd net [get bd pins proc sys reset 1/slowest sync clk]

[get bd pins clk wiz 0/clk out
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connect bd net [get bd pins proc sys reset 2/slowest sync clk]
[get bd pins clk wiz 0/clk out2]

connect bd net [get bd pins proc sys reset 3/slowest sync clk]
[get bd pins clk wiz 0/clk out3]

connect bd net [get bd pins proc sys reset 4/slowest sync clk]
[get bd pins clk wiz 0/clk out4]

startgroup

connect bd net [get bd pins proc sys reset 4/ext reset in] [get bd pins
zyng ultra ps e 0/pl resetn0]

connect bd net [get bd pins zyng ultra ps e 0/pl resetnO] [get bd pins
proc sys reset 3/ext reset in]

connect bd net [get bd pins zyng ultra ps e 0/pl resetnO] [get bd pins
proc sys reset 2/ext reset in]

connect bd net [get bd pins zyng ultra ps e 0/pl resetnO] [get bd pins
proc_sys reset 1l/ext reset in]

endgroup

startgroup

connect bd net [get bd pins proc sys reset 4/dcm locked] [get bd pins
clk wiz 0/locked]

connect bd net [get bd pins clk wiz 0/locked] [get bd pins
proc sys reset 2/dcm locked]

connect bd net [get bd pins clk wiz 0/locked] [get bd pins
proc _sys reset 1/dcm locked]

connect bd net [get bd pins clk wiz 0/locked] [get bd pins
proc_sys reset 3/dcm locked]

endgroup

set property PFM.CLOCK {clk outl {id "2" is default "false"
proc sys reset "/proc sys reset 1" status "fixed" freqg hz "100000000"}}
[get bd cells /clk wiz 0]

set property PFM.CLOCK {clk outl {id "2" is default "false"

proc _sys reset "/proc sys reset 1" status "fixed" freq hz "100000000"}
clk out2 {id "3" is default "false" proc sys reset "/proc sys reset 2"
status "fixed" freq hz "200000000"}} [get bd cells /clk wiz 0]

set property PFM.CLOCK {clk outl {id "2" is default "false"

proc_sys reset "/proc sys reset 1" status "fixed" freq hz "100000000"}

clk out2 {id "3" is default "false" proc sys reset "/proc sys reset 2"

status "fixed" freq hz "200000000"} clk out3 {id "4" is default "false"
proc sys reset "/proc sys reset 3" status "fixed" freg hz "400000000"}}
[get bd cells /clk wiz 0]

set property PFM.CLOCK {clk outl {id "2" is default "false"
proc _sys reset "/proc sys reset 1" status "fixed" freq hz "100000000"}
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clk out2 {id "3" is default "false" proc_sys reset "/proc sys reset 2"

status "fixed" freg hz "200000000"} clk out3 {id "4" is default "false"
proc _sys reset "/proc sys reset 3" status "fixed" freq hz "400000000"}

clk out4 {id "5" is default "false" proc sys reset "/proc sys reset 4"

status "fixed" freqg hz "240000000"}} [get bd cells /clk wiz 0]

set property pfm name zusys [get files {zusys.bd}]

set property PFM.CLOCK {clk outl {id "1" is default "false"

proc _sys reset "/proc sys reset 1" status "fixed" freq hz "100000000"}

clk out2 {id "3" is default "false" proc sys reset "/proc sys reset 2"

status "fixed" freg hz "200000000"} clk out3 {id "4" is default "false"
proc sys reset "/proc sys reset 3" status "fixed" freq hz "400000000"}

clk out4 {id "5" is default "false" proc sys reset "/proc sys reset 4"

status "fixed" freqg hz "240000000"}} [get bd cells /clk wiz 0]

set property PFM.CLOCK {clk outl {id "1" is default "false"
proc sys reset "/proc sys reset 1" status "fixed" freq hz "100000000"}
clk out2 {id "2" is default "false" proc sys reset "/proc sys reset 2"
status "fixed" freg hz "200000000"} clk out3 {id "4" is default "false"
proc sys reset "/proc sys reset 3" status "fixed" freq hz "400000000"}
clk out4 {id "5" is default "false" proc sys reset "/proc sys reset 4"
status "fixed" freqg hz "240000000"}} [get bd cells /clk wiz 0]

set property PFM.CLOCK {clk outl {id "1" is default "false"
proc sys reset "/proc sys reset 1" status "fixed" freq hz "100000000"}
clk out2 {id "2" is default "false" proc sys reset "/proc sys reset 2"
status "fixed" freg hz "200000000"} clk out3 {id "3" is default "false"
proc sys reset "/proc sys reset 3" status "fixed" freq hz "400000000"}
clk out4 {id "5" is default "false" proc sys reset "/proc sys reset 4"
status "fixed" freqg hz "240000000"}} [get bd cells /clk wiz 0]

set property PFM.CLOCK {clk outl {id "1" is default "false"
proc sys reset "/proc sys reset 1" status "fixed" freqg hz "100000000"}
clk out2 {id "2" is default "false" proc sys reset "/proc sys reset 2"
status "fixed" freq hz "200000000"} clk out3 {id "3" is default "false"
proc sys reset "/proc sys reset 3" status "fixed" freqg hz "400000000"}
clk out4 {id "4" is default "false" proc sys reset "/proc sys reset 4"
status "fixed" freqg hz "240000000"}} [get bd cells /clk wiz 0]

set property PFM.CLOCK {clk outl {id "1" is default "false"

proc _sys reset "/proc sys reset 1" status "fixed" freq hz "100000000"}
clk out2 {id "2" is default "false" proc sys reset "/proc sys reset 2"
status "fixed" freq hz "200000000"} clk out3 {id "3" is default "false"
proc sys reset "/proc sys reset 3" status "fixed" freqg hz "400000000"}
clk out4 {id "4" is default "true" proc sys reset "/proc sys reset 4"
status "fixed" freqg hz "240000000"}} [get bd cells /clk wiz 0]

save bd design

startgroup

set property -dict [list \
CONFIG.PSU USE_IRQO {1} \
CONFIG.PSU USE M AXI GPO {1} \

] [get bd cells zyng ultra ps e 0]
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endgroup

connect bd net [get bd pins zyng ultra ps e 0/maxihpm0 fpd aclk]
[get bd pins clk wiz 0/clk out4]

startgroup
create bd cell -type ip -vlnv xilinx.com:ip:axi intc:4.1 axi intc O

endgroup

set property CONFIG.C IRQ CONNECTION {1} [get bd cells axi intc 0]

connect bd net [get bd pins axi intc 0/s axi aclk] [get bd pins
clk wiz_ 0/clk_out4]

connect bd net [get bd pins axi intc 0/s axi aresetn] [get bd pins
proc sys reset 4/peripheral aresetn]

connect bd net [get bd pins axi intc 0/irg] [get bd pins
zyng ultra ps e 0/pl ps irqg0]

startgroup

set property CONFIG.PSU MAXIGPO DATA WIDTH {32} [get bd cells
zyng _ultra ps e 0]

endgroup

startgroup

apply bd automation -rule xilinx.com:bd rule:axi4 -config { Clk master
{/clk wiz 0/clk out4 (240 MHz)} Clk slave {/clk wiz 0/clk outd4 (240 MHz)}
Clk xbar {/clk wiz 0/clk out4 (240 MHz) } Master
{/zyng ultra ps e 0/M AXI HPMO FPD} Slave {/axi intc 0/s axi} ddr seg
{Auto} intc ip {New AXI Interconnect} master apm {0}} [get bd intf pins
axi _intc_0/s_axi]

endgroup

disconnect bd net /proc_sys reset 4 peripheral aresetn [get bd pins
ps8 0 axi periph 1/S00 ARESETN]

disconnect bd net /proc_sys_reset 4 peripheral aresetn [get bd pins
ps8 0 axi periph 1/MO0 ARESETN]

startgroup

connect bd net [get bd pins ps8 0 axi periph 1/S00 ARESETN] [get bd pins
proc_sys reset 4/interconnect aresetn]

connect bd net [get bd pins proc_sys reset 4/interconnect aresetn]
[get bd pins ps8 0 axi periph 1/M00 ARESETN]

signau processin
S https://sp.utia.cas.cz

U-'-.M Akademie véd Ceské republiky © 2025 UTIA AV CR, v.v.i.

Ustav teorie informace a automatizace AV CR, v.v.i. Al disclosure and/or reproduction rights reserved



endgroup

set property name axi interconnect 1 [get bd cells ps8 0 axi periph 1]

set property PFM.IRQ {intr { id 0 range 32 }} [get bd cells /axi_intc_O]

set property PFM.AXI PORT {MO1l AXI {memport "M AXI GP" sptag "" memory ""
is range "false"}} [get bd cells /axi interconnect 1]

set property PFM.AXI PORT {MO1l AXI {memport "M AXI GP" sptag "" memory ""
is range "false"} M02 AXI {memport "M AXI GP" sptag "" memory "" is range
"false"}} [get bd cells /axi interconnect 1]

set property PFM.AXI PORT {MO1l AXI {memport "M AXI GP" sptag "" memory ""
is range "false"} M02 AXI {memport "M AXI GP" sptag "" memory "" is range
"false"} MO3 AXI {memport "M AXI GP" sptag "" memory "" is range "false"}}
[get bd cells /axi interconnect 1]

set property PFM.AXI PORT {MOl AXI {memport "M AXI GP" sptag "" memory ""

is range "false"} M02 AXI {memport "M AXI GP" sptag "" memory "" is range
"false"} MO3 AXI {memport "M AXI GP" sptag "" memory "" is range "false"}
MO04 AXI {memport "M AXI GP" sptag "" memory "" 1is range "false"}}

[get bd cells /axi interconnect 1]

set property PFM.AXI PORT {MOl AXI {memport "M AXI GP" sptag "" memory ""

is range "false"} M02 AXI {memport "M AXI GP" sptag "" memory "" is range
"false"} MO3 AXI {memport "M AXI GP" sptag "" memory "" is range "false"}
MO04 AXI {memport "M AXI GP" sptag "" memory "" is range "false"} MO05 AXI
{memport "M AXI GP" sptag "" memory "" is range "false"}} [get bd cells

/axi interconnect 1]

set property PFM.AXI PORT {MO1l AXI {memport "M AXI GP" sptag "" memory ""

is range "false"} M02 AXI {memport "M AXI GP" sptag "" memory "" is range
"false"} MO3 AXI {memport "M AXI GP" sptag "" memory "" is range "false"}
MO04 AXI {memport "M AXI GP" sptag "" memory "" is range "false"} MO05 AXI
{memport "M AXI GP" sptag "" memory "" is range "false"} MO6 AXI {memport
"M AXI GP" sptag nn memory ne is range "false"}} [get bd cells

/axi interconnect 1]

set property PFM.AXI PORT {MO1l AXI {memport "M AXI GP" sptag "" memory ""

is range "false"} M02 AXI {memport "M AXI GP" sptag "" memory "" is range
"false"} MO3 AXI {memport "M AXI GP" sptag "" memory "" is range "false"}
MO04 AXI {memport "M AXI GP" sptag "" memory "" is range "false"} MO05 AXI
{memport "M AXI GP" sptag "" memory "" is range "false"} MO6 AXI {memport
"M AXI GP" sptag "" memory "" 1is range "false"} MO07 AXI {memport
"M AXI GP" sptag nn memory ne is range "false"}} [get bd cells

/axi interconnect 1]

set property PFM.AXI PORT {M AXI HPM1 FPD {memport "M AXI GP" sptag ""

memory is range "false"}}<Tget_bd_cells /zyng ultra ps e 0]

mwn

set property PFM.AXI PORT {M AXI HPM1 FPD {memport "M AXI GP" sptag ""
memory "" is range "false"} S AXI HPCO FPD {memport "S AXI HPC" sptag ""
memory "" is range "false"}} [get bd cells /zyng ultra ps e 0]

set property PFM.AXI PORT {M AXI HPM1 FPD {memport "M AXI GP" sptag ""
memory "" is range "false"} S AXI HPCO FPD {memport "S AXI HPC" sptag ""
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memory "" is range "false"} S AXI HPCl FPD {memport "S AXI HPC" sptag ""
memory "" is range "false"}} [get bd cells /zyng ultra ps e 0]

set property PFM.AXI PORT {M AXI HPM1 FPD {memport "M AXI GP" sptag ""
memory "" is range "false"} S AXI HPCO FPD {memport "S AXI HPC" sptag ""
memory "" is range "false"} S AXI HPCl FPD {memport "S AXI HPC" sptag ""
memory "" is range "false"} S AXI HPO FPD {memport "S AXI HP" sptag ""
memory "" is range "false"}} [get bd cells /zyng ultra ps e 0]

set property PFM.AXI PORT {M AXI HPM1 FPD {memport "M AXI GP" sptag ""
memory "" is range "false"} S AXI HPCO FPD {memport "S AXI HPC" sptag ""
memory "" is range "false"} S AXI HPCl FPD {memport "S AXI HPC" sptag ""
memory "" is range "false"} S AXI HPO FPD {memport "S AXI HP" sptag ""
memory "" is range "false"} S AXI HPl FPD {memport "S AXI HP" sptag ""
memory "" is range "false"}} [get bd cells /zyng ultra ps e 0]

set property PFM.AXI PORT {M AXI HPM1 FPD {memport "M AXI GP" sptag ""
memory "" is range "false"} S AXI HPCO FPD {memport "S AXI HPC" sptag ""
memory "" is range "false"} S AXI HPCl FPD {memport "S AXI HPC" sptag ""
memory "" is range "false"} S AXI HPO FPD {memport "S AXI HP" sptag ""
memory "" is range "false"} S AXI HP1 FPD {memport "S AXI HP" sptag ""
memory "" is range "false"} S AXI HP2 FPD {memport "S AXI HP" sptag ""
memory "" is range "false"}} [get bd cells /zyng ultra ps e 0]

set property PFM.AXI PORT {M AXI HPM1 FPD {memport "M AXI GP" sptag ""
memory "" is range "false"} S AXI HPCO FPD {memport "S AXI HPC" sptag ""
memory "" is range "false"} S AXI HPCl FPD {memport "S AXI HPC" sptag ""
memory "" is range "false"} S AXI HPO FPD {memport "S AXI HP" sptag ""
memory "" is range "false"} S AXI HPl FPD {memport "S AXI HP" sptag ""
memory "" is range "false"} S AXI HP2 FPD {memport "S AXI HP" sptag ""
memory "" is range "false"} S AXI HP3 FPD {memport "S AXI HP" sptag ""
memory "" is range "false"}} [get bd cells /zyng ultra ps e 0]

set property PFM.AXI PORT {M AXI HPM1 FPD {memport "M AXI GP" sptag ""
memory "" is range "false"} S AXI HPCO FPD {memport "S AXI HP" sptag ""
memory "" is range "false"} S AXI HPCl FPD {memport "S AXI HPC" sptag ""
memory "" is range "false"} S AXI HPO FPD {memport "S AXI HP" sptag ""
memory "" is range "false"} S AXI HP1 FPD {memport "S AXI HP" sptag ""
memory "" is range "false"} S AXI HP2 FPD {memport "S AXI HP" sptag ""
memory "" is range "false"} S AXI HP3 FPD {memport "S AXI HP" sptag ""
memory "" is range "false"}} [get bd cells /zyng ultra ps e 0]

set property PFM.AXI PORT {M AXI HPM1 FPD {memport "M AXI GP" sptag ""
memory "" is range "false"} S AXI HPCO FPD {memport "S AXI HP" sptag ""
memory "" is range "false"} S AXI HPCl FPD {memport "S AXI HP" sptag ""
memory "" is range "false"} S AXI HPO FPD {memport "S AXI HP" sptag ""
memory "" is range "false"} S AXI HPl FPD {memport "S AXI HP" sptag ""
memory "" is range "false"} S AXI HPZ2 FPD {memport "S AXI HP" sptag ""
memory "" is range "false"} S AXI HP3 FPD {memport "S AXI HP" sptag ""
memory "" is range "false"}} [get bd cells /zyng ultra ps e 0]

set property PFM.AXI PORT {M AXI HPM1 FPD {memport "M AXI GP" sptag ""
memory "" 1s range "false"} S AXI HPCO FPD {memport "S AXI HP" sptag
"HPCO" memory "" 1is range "false"} S AXI HPCl FPD {memport "S AXI HP"
sptag "" memory "" 1is range "false"} S AXI HPO FPD {memport "S AXI HP"
sptag "" memory "" 1is range "false"} S AXI HP1 FPD {memport "S AXI HP"
sptag "" memory "" 1is range "false"} S AXI HP2 FPD {memport "S AXI HP"
sptag "" memory "" 1is range "false"} S AXI HP3 FPD {memport "S AXI HP"
sptag "" memory "" is range "false"}} [get bd cells /zyng ultra ps e 0]
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set property PFM.AXI PORT {M AXI HPM1 FPD {memport "M AXI GP" sptag ""

mn

memory is range "false"} S AXI HPCO FPD {memport "S AXI HP" sptag
"HPCO" memory "" 1is range "false"} S AXI HPCl FPD {memport "S AXI HP"
sptag "HPCI1" memory "" 1is range "false"} S AXI HPO FPD {memport
"S AXI HP" sptag "" memory "" is range "false"} S AXI HP1l FPD {memport
"S AXI HP" sptag "" memory "" 1is range "false"} S AXI HP2 FPD {memport
"S AXI HP" sptag "" memory "" is range "false"} S AXI HP3 FPD {memport
"S AXI HP" sptag "" memory "" 1s range "false"}} [get bd cells

/zyng ultra ps e 0]

set property PFM.AXI PORT {M AXI HPM1 FPD {memport "M AXI GP" sptag ""

memory "" 1is range "false"} S AXI HPCO FPD {memport "S AXI HP" sptag
"HPCO" memory "" 1is range "false"} S AXI HPCl FPD {memport "S AXI HP"
sptag "HPCI" memory "" 1is range "false"} S AXI HPO FPD {memport
"S AXI HP" sptag "" memory "" is range "false"} S AXI HP1l FPD {memport
"S AXI HP" sptag "" memory "" 1is range "false"} S AXI HP2 FPD {memport
"S AXI HP" sptag "" memory "" is range "false"} S AXI HP3 FPD {memport
"S AXI HP" sptag nn memory nn is range "false"}} [get bd cells

/zyng ultra ps e 0]

set property PFM.AXI PORT {M AXI HPM1 FPD {memport "M AXI GP" sptag ""

memory "" 1is range "false"} S AXI HPCO FPD {memport "S AXI HP" sptag
"HPCO" memory "" 1is range "false"} S AXI HPCl FPD {memport "S AXI HP"
sptag "HPC1" memory "" is range "false"} S AXI HPO FPD {memport
"S AXI HP" sptag "HPO" memory "" is range "false"} S AXI HP1l FPD {memport
"S AXI HP" sptag "" memory "" is range "false"} S AXI HP2 FPD {memport
"S AXI HP" sptag "" memory "" is range "false"} S AXI HP3 FPD {memport
"S AXI HP" sptag nn memory nn is range "false"}} [get bd cells

/zyng ultra ps e 0]

set property PFM.AXI PORT {M AXI HPM1 FPD {memport "M AXI GP" sptag ""

memory "" is range "false"} S AXI HPCO FPD {memport "S AXI HP" sptag
"HPCO" memory "" 1is range "false"} S AXI HPCl FPD {memport "S AXI HP"
sptag "HPC1" memory "" is range "false"} S AXI HPO FPD {memport
"S AXI HP" sptag "HPO" memory "" is range "false"} S AXI HP1 FPD {memport
"S AXI HP" sptag "HP1l" memory "" is range "false"} S AXI HP2 FPD {memport
"S AXI HP" sptag "" memory "" is range "false"} S AXI HP3 FPD {memport
"S AXI HP" sptag "" memory "" 1is range "false"}} [get bd cells

/zyng ultra ps e 0]

set property PFM.AXI PORT {M AXI HPM1 FPD {memport "M AXTI GP" sptag ""

memory "" is range "false"} S AXI HPCO FPD {memport "S AXI HP" sptag
"HPCO" memory "" 1is range "false"} S AXI HPCl FPD {memport "S AXI HP"
sptag "HPC1" memory "" is range "false"} S AXI HPO FPD {memport
"S AXI HP" sptag "HPO" memory "" is range "false"} S AXI HPl FPD {memport
"S AXI HP" sptag "HP1" memory "" is range "false"} S AXI HP2 FPD {memport
"S AXI HP" sptag "HP2" memory "" is range "false"} S AXI HP3 FPD {memport
"S AXI HP" sptag nn memory nn is range "false"}} [get bd cells

/zyng ultra ps e 0]

set property PFM.AXI PORT {M AXI HPM1 FPD {memport "M AXI GP" sptag ""

memory "" 1is range "false"} S AXI HPCO FPD {memport "S AXI HP" sptag
"HPCO" memory "" is range "false"} S AXI HPCl FPD {memport "S AXI HP"
sptag "HPC1" memory "" is range "false"} S AXI HPO FPD {memport
"S AXI HP" sptag "HPO" memory "" is range "false"} S AXI HPl FPD {memport
"S AXI HP" sptag "HP1" memory "" is range "false"} S AXI HP2 FPD {memport
"S AXI HP" sptag "HP2" memory "" is range "false"} S AXI HP3 FPD {memport
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"S AXI HP" sptag "HP3" memory "" 1is range "false"}} [get bd cells
/zyng ultra ps e 0]

save bd design

# add addresses to unmapped peripherals

assign bd address

#save

save bd design

#save project XPR name

global proj xpr

set proj xpr [current project]

append proj Xpr .Xpr

#close project

close project

# reopen project

open project $proj xpr

# open block design

open bd design [current project].srcs/sources 1/bd/zusys/zusys.bd

#validate

#validate bd design

Copy this listing of the tcl script into file:

~/work/te0821 03 240/te0821-rd/vivado/script te0821.tcl

In Vivado GUI, in the Tcl console, execute this command:

source script te0821.tcl

The script has added these components required for the extensible flow to the initial HW:

100 MHz, 200 MHz, 400 MHz and 240 MHz clock.

240 MHz clock will serve as the default extensible platform clock. By default, Vitis will
compile HW IPs with this default clock.

Four Processor System Reset blocks for each generated clock.
AXI Interrupt Controller IP.
HPCO, HPC1, HPO, HP1, HP2, HP3 are reserved for the Vitis extensible flow.

MO1_AXI, M02_AXI, M03_AXI, M04_AXI, MO5_AXI, M06_AXI and MO7_AXI are reserved
for the Vitis extensible flow.

Created HW system is displayed in IP Integrator Diagram Window.
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The tcl script has defined this extensible platform setup:
Extensible platform setup: AXI ports
Diagram x| Platform Setup x Address Editor x| Address Map x 00
Settings AXI Port
~ AXIPort T2 ®
AX| Stream Port Name A1 Enabled Memport SP Tag Memory
» [# awi_interconnect_1 (X Interconnect:2.1) ~
v Clock 5 0 i Derioh ( )
» [ ps8_0_axi_periph (&I Inter .1)
~  Interrupt ~ A zynq_ultra_ps_e_0 (Zy e+ MPSo
v Platform Name [® M_AXI_HPM1_FPD =] M_AX|_GP v v
[® 5_AXI HPO_FPD =] S_AXI_HP v HPO v
[® 5_AXI HP1_FFD ~ 5_AXI HP v HPL
™ S_AXI_HP2_FPD =] S_AXI_HP v HPZ w
[® S_AXI_HP3_FPD =] 5_AXI_HP v HP3 v
[® S_AXI HPCO_FPD =] S_AXI_HP v HPCO
[® 5_AXI HPC1_FPD ~ 5_AXI HP w HPC1 w
S_AX|_LPD O .
© info: No problems with AXI Port interfaces.
‘ Export Platform... |
Extensible platform setup: AXI lite ports
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Diagram x| Platform Setup x Address Editor xl Address Map x 00
AXI Port
~  AX] Stream Port ~1 Enabled Memport SP Tag Memary
~ [ axi_interconnect 1 (AX Interconnect:2.1) &
' Clock
[ MO1_AXI =] M_AXI_GP v v l
~Interrupt ™ M02_AXI =) M_AX| GP v ~
+/  Platform Name [ MO3_AXI (5] M_AXI GP ~ e
™ MO4_AXI =] M_AXI_GP v v
™ MOS_AXI =] M AXI GP ~ ~
[® MOG_AXI [~ M_AXI_GP v v
[ MO7_AXI =] M_AXI_GP v v
MOB_AXI O
MO9_AX| ()]
M10_AXI | N
@ info: No problems with AXI Port interfaces.
‘ Export Platform... |
Extensible platform setup: AXI lite clocks
Diagram xl Platform Setup  x Address Editor  x | Address Map x | 200

Clock

«/  AXl Stream Port Name A1 Enabled ID Is Default Proc Sy.. Status Freque...
& ~ ¥ clk_wiz_0 (Clocking Wizard:6.0) A
™ clk_outl =) 1 O fproc_s... fixed ~ 100 MHz
~/  Interrupt ™ clk_out2 [~ 2 O fproc_s... fixed ~ 200 MHz
+/  Platform Name [ clk_out3 ) 3 Q fproc_s... fixed <~ 400 MHz
™ clk_out4 [+ 4 O jproc_s... fixed ~ 240 MHz
~ ¥ util_ds_buf_0 (Utility Buffer:2.2)
IBUF_OUT 0
~  util_ds_buf_1 (Utility Buffer.2.2)
IBUF_OUT O
~ % zyng_ultra_ps_e_0 (Zynq UltraScale+ MPSoC:3.5)
pl_clko O &
@ Info: No problems with Clock interfaces.
Export Platform... |
Extensible platform setup: Interrupts
Diagram xl Platform Setup  x Address Editor xlAddress Map x 00
Settings Interrupt
AXlPort 2 M
~/  AXl Stream Port Name “1 Enabled
~ ¥ axi_intc_0 (4XI Interrupt Controller:4.
+  Clock
™ intr =2}
+ Interrupt ~ ¥ zyng_ultra_ps_e_0 (Zyng UltraScale+
«/  Platfarm Mame aib_pmu_afifm_fpd_acl O
aib_pmu_afifm_lpd_ac} O
pl_pmu_gpi O
pl_ps_apugic_fig O
pl_ps_apugic_irg O
pl_ps_irgl O
@ Info: No problems with Interrupt interfaces.
‘ Export Platform... |
Extensible platform setup: Platform name
,\ department of
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Diagram x| Platform Setup x Address Editor x| Address Map x

Settings Platform Name

+  AX Port Name:  zusys

Board: |lib
+  Clock Vendor: |vendor
~ Interrupt Version: |1.0

~/  Platform Name

@ Info: the platform name is *vendor:lib:zusys:1.0"
@ Info : PFM_NAME is not allowed on block design which has a block container cell with PFM Interfaces on one of its variant. This
may cause failures in design generation or export platform flow.

Export Platform...

4.2 Validate the Extensible Design
Open IP Integrator by clicking on zusys.bd if it is not already opened.
Validate design by clicking on the Validate Design icon.

Received Critical Messages window indicates that input intr[0:0] of axi_intc_0 is not
connected. This is expected. The Vitis extensible design flow will connect this input to
interrupt outputs from generated HW IPs.

Click OK.

You can generate pdf of the block diagram by clicking to any place in diagram window and
selecting Save as PDF File. Use default file name:

~/work/te0821 03 240/te0821-rd/vivado/zusys.pdf

4.3 Compile and Export HW to the Extensible XSA Archive

In Vivado Tcl Console, type the following command and execute it by Enter.
TE::hw build design -export prebuilt

HW design is compiled and exported to the XSA package with included bitstream.

Archive te0821-rd_4ev_1e_2gb.xsa for extensible system is created:

~/work/te0821 03 240/te0821-rd/vivado/te0821-rd 3cg le 4gb dd.xsa

In Vivado top menu select File->Close Project to close project. Click OK.

In Vivado top menu select File->Exit to close Vivado. Click OK.
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5 Building Petalinux

5.1 Building Petalinux for the Extensible Design Flow

Change directory to the default Petalinux folder
~/work/te0821 03 240/te0821-rd/os/petalinux

Source Vitis and Petalinux scripts to set environment for access to Vitis and Petalinux tools.

source /tools/Xilinx/Vitis/2024.2/settings64.sh
source /tools/Xilinx/Vitis/2024.2/tool/settings.sh

Configure petalinux with the HW defined in te0821-rd_4ev_le_2gb.xsa archive for the
extensible design flow by executing:

petalinux-config --get-hw-description=
~/work/te0821 03 240/te0821-rd/vivado

“~/” string means /home/<user>/, replace <user> by your user name.
In our case, <user>=devel use:

petalinux-config --get-hw-description=
~/work/te0821 03 240/te0821-rd/vivado

devel@ubuntu: ~/work/te0820_023_240/te0820-rd fos/petalinux

PetaLinux System Configuration
Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty submenus ----). Highlighted letters are hotkeys. Pressing <¥> includes, <N> excludes,
<M> modularizes features. Press <Esc><Esc> to exit, <?> for Help, </> for Search. Legend: [*] built-in [ ] excluded <M> module < > module capable

-§- ZYNOMP Configuration]
Subsystem Architecture (NO EDIT!) (aarché4) --->
Linux Components Selection --->
Auto Config Settings --->
Subsystem Hardware Settings --->

DTG Settings ---»

FPGA Manager --->

PMUFW Configuration --->

FSBL Configuration --->

Trusted Firmware ARM (TF-A) Configuration --->

u-boot Configuration --->

Linux Configuration --->

Image Packaging Configuration --->
Firmware Version Configuration --->
Yocto Settings --->

< Exit > < Help > < save > < Load >

Select Exit->Yes to close this window.

In text editor, modify the user-rootfsconfig file:

~/work/te0821 03 240/te0821-rd/os/petalinux/project-spec/meta-
user/conf/user-rootfsconfig
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In text editor, append these lines:

#Note: Mention Each package in individual line

#These packages will get added into rootfs menu entry

CONFIG gpio-demo
CONFIG peekpoke
CONFIG startup
CONFIG webfwu

CONFIG libgpiod-tools

CONFIG packagegroup-xilinx-matchbox

CONFIG packagegroup-xilinx-matchbox-dev

CONFIG vitis-ai-library
CONFIG vitis-ai-library-dev
CONFIG vitis-ai-library-dbg

CONFIG vai-benchmark

CONFIG_xrt

CONFIG_xrt-dev

CONFIG zocl

CONFIG opencl-clhpp-dev

CONFIG opencl-headers-dev

CONFIG packagegroup-petalinux-opencv
CONFIG packagegroup-petalinux-opencv-dev
CONFIG dnf

CONFIG e2fsprogs-resize2fs

CONFIG parted

CONFIG resize-part

CONFIG cmake

CONFIG mesa-megadriver

CONFIG packagegroup-petalinux-v4lutils
CONFIG packagegroup-petalinux-vitis-acceleration-essential

CONFIG packagegroup-petalinux-vitis-acceleration-essential-dbg
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CONFIG packagegroup-petalinux-vitis-acceleration-essential-dev

CONFIG packagegroup—-core-ssh-dropbear

CONFIG imagefeature-ssh-server-dropbear

CONFIG imagefeature-ssh-server-openssh

CONFIG openssh

CONFIG openssh-sftp-server

CONFIG openssh-sshd

CONFIG openssh-scp

CONFIG imagefeature-package-management

CONFIG imagefeature-debug-tweaks

Launch rootfs config:

petalinux-config -c rootfs

Enable user packages

Select user packages

[*]
[*]
[*]
[*]

libgpiod-tools

cmake

dnf

e2fsprogs-resize2fs

gpio-demo
imagefeature-debug-tweaks
imagefeature-package-management
imagefeature-ssh-server-dropbear
imagefeature-ssh-server-openssh
mesa-megadriver
opencl-clhpp-dev
opencl-headers-dev

openssh

openssh-scp

openssh-sftp-server
openssh-sshd
packagegroup-core-ssh-dropbear

packagegroup-petalinux-opencv
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[ ] packagegroup-petalinux-opencv-dev

[ ] packagegroup-petalinux-v4lutils

[*] packagegroup-petalinux-vitis-acceleration-essential

[ ] packagegroup-petalinux-vitis-acceleration-essential-dbg
[*] packagegroup-petalinux-vitis-acceleration-essential-dev
[*] packagegroup-xilinx-matchbox

[*] packagegroup-xilinx-matchbox-dev

[*] parted

[*] peekpoke

[*] resize-part

[*] startup

[ 1] vai-benchmark

[ ] vitis—-ai-library

[ ] vitis-ai-library-dbg

[ ] vitis-ai-library-dev

[*] webfwu

[*] xrt

[*] xrt-dev

[*] zocl

dnf serves for package management in the embedded system.

parted, e2fsprogs-resize2fs and resize-part serves for ext4 partition resize in the embedded
system.

webfwu is Trenz Electronic utility for www menagement of the embedded system.
packagegroup-xilinx-matchbox and packagegroup-xilinx-matchbox provide the X11 desktop.

Still in the RootFS configuration window, go to root directory by select Exit once.

Enable OpenSSH and Disable Dropbear

Dropbear is the default SSH tool in Vitis Base Embedded Platform. If OpenSSH is used to
replace Dropbear, the system could achieve faster data transmission speed over ssh. Created
Vitis extensible platform applications may use remote display feature. Using of OpenSSH can
improve the display experience.

Go to Image Features.
Disable ssh-server-dropbear and enable ssh-server-openssh and click Exit once.

Goto Filesystem Packages->misc->packagegroup-core-ssh-dropbear and
disable packagegroup-core-ssh-dropbear.

Go to Filesystem Packages level by Exit twice.
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Go to console->network->openssh and enable

openssh
openssh-sftp-server
openssh-sshd
openssh-scp.

o T e T e T e |
* ¥ ¥ %
—_ e

Go to root level by selection of Exit four times.

Enable Package Management

Package management feature can allow the board to install and upgrade software packages
on the fly.

In rootfs config go to Image Features and enable:

[*] package management
[*] debug_tweaks

options. Click OK, Exit twice and select Yes to save the changes.

5.2 Disable CPU IDLE in Kernel Config

CPU IDLE would cause processors get into IDLE state (WFI) when the processor is not in use.
When JTAG is connected, the hardware server on host machine talks to the processor
regularly. If it talks to a processor in IDLE status, the system will hang because of incomplete
AXI transactions.

So, it is recommended to disable the CPU IDLE feature during project development phase.
It can be re-enabled after the design has completed to save power in final products.

Launch kernel config:

petalinux-config -c kernel

Ensure the following items are TURNED OFF by entering 'n' in the [ ] menu selection:
CPU Power Management->CPU Idle->CPU idle PM support
CPU Power Management->CPU Frequency scaling->CPU Frequency scaling

Select Exit and Yes to save changes.
5.3 Add EXT4 rootfs Support
Let PetaLinux generate EXT4 rootfs. In terminal, execute:

petalinux-config

Go to Image Packaging Configuration.
Enter into Root File System Type

Select Root File System Type EXT4
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Change the Device node of SD device from the default value

/dev/mmcblkOp2

to new value required for the TE0821 module:

/dev/mmcblk1p2

Go to

Image Packaging Configuration -->

modify Root filesystem formats from

cpio cpio.gz cpio.gz.u-boot extd tar.gz jffs2
to

ext4d

Select Exit and Yes to save changes.

5.4 Use EXT4 rootfs During Boot

In terminal, execute:

petalinux-config

Change DTG settings->Kernel Bootargs->generate boot args automatically to NO.

Update User Set Kernel Bootargs to:

earlycon console=ttyPS0,115200 clk ignore unused root=/dev/mmcblklp2 rw
rootwait cma=512M

Click OK, Exit three times and Save.

5.5 Build PetaLinux Image

In terminal, build the PetaLinux project by executing:

petalinux-build

The PetalLinux image files will be generated in the directory:
~/work/te0821 03 240/te0821-rd/os/petalinux/images/linux

Generation of PetaLinux takes some time and requires Ethernet connection and sufficient
free disk space.

5.6 Create Petalinux SDK
The SDK will be used by Vitis tool to cross compile applications for newly created platfom.

In terminal, execute:
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petalinux-build --sdk

The generated sysroot package sdk.sh will be located in directory:

~/work/te0821 03 240/te0821-rd/os/petalinux/images/linux

Generation of the SDK package takes some time and requires sufficient free disk space.
Time needed for these two steps depends also on the number of PC processor cores.

5.7 Copy Created Custom First Stage Boot Loader
Create new folders:

~/work/te0821 03 240/te0821-rd pfm/pfm/boot
~/work/te0821 03 240/te0821-rd pfm/pfm/sd dir

5.8 Copy Files Required for the Extensible Platforms
Copy five files:

Files From To
bl31.elf ~/work/te0821 03 240/ ~/work/te0821 03 240/
pmufw.elf te0821-rd/os/petalinux/ te0821-rd_pfm/pfm/boot
system.dtb images/linux

u-boot-dtb.elf
zyngmp_fsbl.elf

Rename copied file from u-boot-dtb.elf to u-boot.elf
Rename copied file from zyngmp_fsbl.elf to fsbl.elf

The zyngmp_fsbl.elf file contains also the Trenz Electronic patches to the standard PetalLinux
zyngmp_fsbl . These patches are defined by Trenz Electronic in the directory:

~/work/te0821 03 240/te0821-rd/os/petalinux/project-spec/meta-
user/recipes-bsp/embeddedsw

The directory:
~/work/te0821 03 240/te@821-rd_pfm/pfm/boot
contains these five files:

bl31.elf
fsbl.elf
pmufw.elf
system.dtb
u-boot.elf

Copy files:
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Files From To

boot.scr ~/work/te0821_03_ 240/ ~/work/te0821_03 240/
system.dtb te0821-rd/os/petalinux/ te0821-rd_pfm/
images/linux pfm/sd_dir
Copy file:
File From To
init.sh ~/work/te0821 03 240/ ~/work/te0821_03 240/
te0821-rd/misc/sd te0821-rd_pfm/pfm/sd_dir

The directory:
~/work/te0821 03 240/te@821-rd_pfm/pfm/sd dir
contains these three files:

boot.scr
system.dtb
init.sh

5.9 Generation of SYSROOT

In Ubuntu terminal, change the working directory to:

~/work/te0821 03 240/te0821-rd/os/petalinux/images/linux
In Ubuntu terminal, execute script enabling access to Vitis 2024.2 tools.

source /tools/Xilinx/Vitis/2024.2/settings64.sh

In Ubuntu terminal, execute (for <user>= devel) script:

./sdk.sh -d /home/devel/work/te0821_ 03 240/te0821-rd_pfm

SYSROOT directories and files for PC and for Zyng Ultrascale+ will be created in:

~/work/te0821 03 240/te0821-rd pfm/sysroots/x86 64-petalinux-linux

~/work/te0821 03 240/te0821-rd pfm/sysroots/
cortexa72-cortexab3-xilinx-linux

Once created, do not move or rename these two directories (due to some internally created

absolute paths).
6 Vitis Unified Design Flow

6.1 Generation of Vitis Unified Extensible Platform

Create new directory:

~/work/te0821 03 240/te0821-rd pfm_un
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Current directory structure:

~/work/te0821 03 240/te0821-rd
~/work/te0821 03 240/te0821-rd pfm

~/work/te0821 03 240/te0821-rd pfm un

In Ubuntu terminal, change the working directory to:

~/work/te0821 03 240/te0821-rd pfm_un/
In Ubuntu terminal, execute script enabling access to Vitis 2024.2 tools.

source /tools/Xilinx/Vitis/2024.2/settings64.sh

Start the Vitis Unified version of the Vitis tool by executing:

vitis -w . &

In Vitis Unified GUI, select in the main menu: File -> New Component -> Platform

el Fle Edi View Go Terminal Vitis Help
O New File CurlsN
New Folder
New Component > HLS " AMDZ1
Al Engine Inified IDE Vitis
New Example 3
Application
Open File. ctriv0
Platform
Set Workspace .. Ctrl+K, Ctrl+O HLS Development Al Engine Graph Development
Open Recent Werkspace... Crrl+AlR System Project
St Lib
Open Waveform. tatic Library Create Compenent. Create Component.
Save cirivs  imples Tutorials Tutorials
save Al crisAlis User Guide User Guide
Flows User Guide
Import...
Export... nt Workspaces
V' Auto Save I-rd_hello_world_un
Preferences > _05_240/te0821- Analyze Reports Embedded Development
Close Editor arkw
Close Workspace Open Recent Summary Create Platform Compenent

Close Window Open Summary Folder Create Embedded Application...
Open Summary Tutorials
User Guide User Guide
g:.?} (_ More ) System Development User Managed Flow

Type name of the extensible platform: te0821_03_240 pfm_un. Click Next.

For hardware specification, select extensible platform archive:

~/work/te0821 03 240/te0821-rd pfm/vivado/te0821-rd 3cg le 4gb dd.xsa

Select: 1inux

Select: psu_cortex53

Unselect box: Generate Boot artefacts

(these components have been already generated by PetaLinux compilation)
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VITIS EXPLORER

~ TE0821-RD_PFM_UN - USER MANA

> m ide Name and Location > Flow > > Summary AMD".'
- Vitis

> 8 rigel lopper

> B rigel lopper_temp_platfc  Select Operating System and Processor

> Xl Specify the details for the initial domain to be added to the platform compenent. The platform can be modified later to add new domains er change settings by
@ gitignore opening the platform editor.
Operating system: linux ™
Processor: psu_cortexa53 ~

Generate Boot artifacts

> Generate Device Tree Blob (DTB) [/

~ FLOW

7 Build

[ start Emulator
> Run

& Debug

New window te0821 03 240 pfm is opened.

Click on 1inux on psu_cortex53 to open window Domain: 1inux_domain

L1 Fle Edit Selecton View Go Terminal Viis Help

O VITIS EXPLORER w2 Welcome vitis-comp json m B8
0821_03_24C n vitiscomp json
 TEOB21-RD_PFM_UN - VITIS COMPONENTs | (20321.03.240.pfm.un >/ vitis-comp sor
A v
> $ te0821_03 240 pfm_un [Platf ~ +

Domain - linux_psu_cortexa53
* te0821_03_240_pfm_un

~ psu_cortexas3 Name linux_psu_cortexas3
linux_psu_cortexas3
os linux
Processor psu_cortexaS3
Display Name linux_psu_cortexas3
Bif File resources/linux_psu_cortexas3/linux bit Browse (B

Pre-Built Image

1.he0821-rd_pfm/pfmiboot Browse
Directory
v FLOW DTB File hwi/sdt/system.dtb Browse E
Companent te0821... v | &
® b & FATS2 Partition J.te0821-rd_pfm/pfmisd_card Browse
Directary frouse
7 Build
Qemu Data Qemu Dat Browse
Qemu Args File resources/linux_psu_Cortexas3/gemu/gemu_args.t Browse
Pmu Args File resources/linux_psu_cortexa33/gemu/pmu_args.ixt Browse

In Bif File find and select: Generate Bif

In Pre-built Image Directory select:
~/work/te0821 03 240/te0821-rd pfm/pfm/boot
In FAT32 Partition Directory select:

~/work/te0821 03 240/te0821-rd pfm/pfm/sd dir
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The Boot Components Directory and the FAT32 Partition Directory are identical to Vitis Classic
and to Vitis Unified. These directories contain files generated by Petalinux compilation.

In Vitis IDE Explorer section, click on te@821_03 240 pfm_un to highlight it.

Select Build for the component te0821 03 240 pfm_un in the flow section of the Vitis
Explorer. Vitis Unified platform te@821_03_ 240 pfm_un is compiled in few seconds.

Z1 il Edit Selecton View Go Terminal Vids Help
() | vms oeromen w | TV Welcome *| ¢} itis-compjsan =)
v TEO821-RD_PFM_UN - VITIS COMPONENTS te0821_03 240 pfm_un > vitis-comp.json
+ @ te0821_03 240_pfm_un [Piatr. A Y+ .
Domain - linux_psu_cortexa53
> settings “ te0821_03_240_pfm_un

> Sources ~ psu_cortexaS3 Name linux_psu_cortexas3
> Output linux_psu_cortexa53
os linux
Processor psu_cortexas3
Display Name linux_psu_cortexas3
Bif File resources/linux_psu_cortexaS3/linuc.bif Browse (B
Pre-Builtimage 1. #te0821-rd_pfmpfm/boot Browse
Directory
v FLow DTE File hwisdt/system.dtb Browse [
Component | @ te0821... v | & FAT32 Partition S
7 Build @ OUTPUT x PROBLEMS x te0821_03 240 pfmun ~ | (1 W H ~x
te0821.03 240_pfm_un
2 [5/18/2025, 12:25:3@ PM]: Generate te@821_03_24@_pfm_un platform with id '833bf6ed-6237-4a7e-al@e-63c39d5c25£9" start BHEEII """

4 Generating Boot ELFs
Generating Export directory
Platform Build Finished successfully.

E® Q0A0

Close the Vitis Unified GUI. Vits Unified extensible platform te@821_03_240 pfm_un has been
created.

6.2 Read Vitis Unified Platform Info

With Vitis Unified environment setup, platforminfo tool can report Vitis Unified platform
information for for Vitis Unified platform te@821 03 240 pfm_un:

source /tools/Xilinx/Vitis/2024.2/settings64.sh

platforminfo ~/work/te0821 03 240/te0821rd pfm un/te0821 03 240 pfm un/
export/te0821 03 240 pfm un/te0821 03 240 pfm un.xpfm

Platform: te0821 03 240 pfm un

File: /home/devel/work/te0821 03 240/te0821-rd pfm un/
te0821 03 240 pfm un/export/te0821 03 240 pfm un/
te0821 03 240 pfm un.xpfm

Description:
Hardware: 1

Has Software Platform(s) : 1
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Has Hardware Emulation: 0
Hardware Platform (Shell) Information
Vendor: vendor
Board: zZUusys
Name: ZUsys
Version: 1.0
Generated Version: 2024.2
Is Extensible: 1
Supports Hardware Target: 1

Is a Hardware Emulation Platform: 0
FPGA Family: zynquplus
FPGA Device: xczu3cg

Board Vendor:
Board Name:
Board Part:

Resources:

BRAM Count:

DSP Count:

LUT Count:

FF Count:

URAM Count:

Start Col: O

# Columns: 0

Default Clock Index: 4

Clock Index: 1
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Frequency: 100.000000

Status: fixed
Clock Index: 2
Frequency: 200.000000
Status: fixed
Clock Index: 3
Frequency: 400.000000
Status: fixed
Clock Index: 4
Frequency: 240.000000
Status: fixed

AIE Hardware Information

Arch: NO AIE

NPI Base Address: 0x0

AXI Base Address:

Shim Row Start: -1 # Rows: 0

Core Row Start: -1 # Rows: O

Memory Information

Bus SP Tag: HPO
Bus SP Tag: HP1
Bus SP Tag: HP2
Bus SP Tag: HP3
Bus SP Tag: HPCO

Bus SP Tag: HPC1

Software Platform Information

Number of Runtimes: 2

Default System Configuration: te0821 03 240 pfm un
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System Configurations:

System
System
System
System
System

System

Config
Config
Config
Config
Config

Config

Name : te0821 03 240 pfm un
Description:

Default Processor Group: linux psu cortexab3
Default Boot Image: standard

Is QEMU Supported: 1

Processor Groups:

Processor Group Name:

Processor Group CPU Type:

Processor Group OS Name:

System Config Boot Images:

Boot

Boot

Boot

Boot

Boot

Boot

Boot

Boot

Boot

Boot

Boot

Image
Image
Image
Image
Image
Image
Image
Image
Image
Image

Image

Name:
Type:
BIF:

Data:

Boot Mode:

RootFileSystem:

Mount Path:
Read Me:

QEMU Args:
QEMU Boot:

QEMU Dev Tree:

Supported Runtimes:

Runtime: C/C+

_I_

linux psu cortexab3
cortex-ab3
linux psu cortexab3

standard

boot/linux.bif

linux psu cortexa53/image

gemu/pmu_args.txt:gemu/gemu args.txt

7 Vitis Unified Platform Usage

7.1 Create and Compile Vitis Unified Free Run Example

This Vitis Unified example demonstrates integration of free run kernel increment, performing
simple integer addone operation. Input streem data for the free running kernel are defined in
mem_read kernel and output stream data are colected by kernel mem_write. Kernels are
defined in CPP and compiled by HLS into RTL .xo objects. Kernels are linked to the Vitis unified
HW platform. Host CPP program running on Arm A53 processor is communicating with kernels

with XRT API and performs SW verification of results computed in HW.

Create new directory:

~/work/te@821 03 240/te0821-rd_free_run_xrt_un
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Current directory structure:

~/work/te0821 03 240
~/work/te0821 03 240/te0821-rd pfm
~/work/te0821 03 240/te0821-rd pfm un

~/work/te0821 03 240/te0821-rd free run xrt un

In Ubuntu terminal, change the working directory to:

~/work/te0821 03 240/te0821-rd_free_run_xrt_un

In Ubuntu terminal, execute script enabling access to Vitis 2024.2 tools.

source /tools/Xilinx/Vitis/2024.2/settings64.sh

Start the vitis unified version of Vitis tool by executing
vitis -w . &

Local Vitis Unified Platform is created, as first step.
Local platform is created from the existing te@821 03 240 pfm_un platform.

In Vitis Unified GUI, select in the main menu: File -> New Component -> Platform.
Click Next. On the Flow tab select Existing Platform and add the path to already created

platform by clicking on the “+” button. The path is
~/work/te0821 03 240/te0821-

rd pfm un/te0821 03 240 pfm un/export/te0821 03 240 pfm un/

Cick next and then Finish.

U Fle cdt Selecton View Go

Terminal Vitis Help

O VITIS EXPLORER
Create Platform Component

~ TEQ821-RD_FREE_RUN XRT UN - U/

>m ide Name and Location > > Summary AMDa
> Vitis
@ gitignore Select Platform Creation Flow
By selecting an existing platform in the repository or workspace, a local copy will be created so that you can do further modification on its software domains
Hardware Design (@) Existing Platform
A ¥ + o
NAME BOARD FLow VENDOR  PATH
 te0821.03 240 pfm_un (1} m_un/te0821_03_240_pfm_un/export/te0821_03 240_pfm_un
@ te0821_03 240 pfm_un lib Embedded Accel xilinx.com ..export/te0821_03 240_pfm_un/te0821 03 240 pfm_un.xpfm
 base_platforms (5) se_platforms
~ FLow
@ xilinx_vck190_base_202420_1 wck190  Embedded Accel xilinxcom  ..vck190_base 202420 1/xilinx vck190_base_202420_1.xpfm
7 Build @ xilinx_zcu104 base_202420_1 xd Embedded Accel xilinx.com  ..zcu104_base 202420 1/xilinx_zcu104_base 202420 1.xpfm
b Start Emulator @ xilinx_vmk180_base_202420_1 xd Embedded Accel  xilinx.com vmk180_base_202420_1/xilinx_vmk180_base_202420_1.xpfm
b [ @ xilinx vek280_base 202420_1 xd Embedded Accel xilinx.com  ..vek280_base 202420 1/xilinx vek280_base 202420 1.xpfm
e @ xilinx_zcu102_base 202420_1 xd Embedded Accel xilinx.com  ...zeu102_base 202420 1/xilinx_zcu102_base 202420 1.xpfm

Build the local Platform platform.
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1 Fle Edt

O VITIS EXPLORER - &1 Welcome * [ vitiscompjson o8

 TEOS21-RD_FREE RUN_XRT_UN-vTIs Com  P12Ef0rm > 1 vitis-compjson

v @ platform [Piatform] A YO+
Platform - platform
> Settings © platform
> Sources ~ psu_cortexas3 Name platform
> Output linux_psu_cortexas3 Harciare Desian (oA
ardware Design (XSA) o051 rd_3cg_1e_agh_ddxsa SwitchXsA  Hardware Spedification
For Implementation
Hardware Design (SA) o o € muiation xsa
For Emulation
Description
4
~ Generate boot components
« Fow

Pre-Build-Components
Component | @ platform~ | &

7 Build @ OUTPUT = PROBLEMS x platform ~ |3 s~ X
plattorm
2 [5/18/2025, 12 @8 PM]: Generate platform platform with id 'b4ed95bd-d434-4d37-a341-8baf5bfe8785' started. ST

4 Generating Boot ELFs
H Generating Export directory
6 Platform Build Finished successfully.
2
8 [5/18/2025, 12:47:08 PM]: Generate platform platform with id 'b4ed95bd-d434-4 @ Gonerate platform platform finished successfully x
9
i;;z, @ Created platform: platform x

Open example template section Native XRT examples.

Select Streem Free Running Kernel (XRT Native API).

Click on Create System Program from Template.

In case that the example is not available, select Vitis Accel Example Rrepository and click Sync
Repository.

1 Fle edi

EXAMPLES L v A - I welcome * vitis.compjson (& Stream Free Running Kernel (XRT Native APT's) m 8

~ Native XRT Examples

_ Stream Free Running Kernel (XRT Native API's) Create System Project from Template
& Copy Buffer XRT (XRT native API's) -

& Data Transfer XRT (XRT Native AP.. This is simple example which demonstrate how to use and configure a free running kernel.

& HEM Simple XRT (XRT Native API's)

& Host Memory Copy Buffer XRT (X... D streaming_free_running k2k_xrt

& Host Memory Simple XRT (XRT N

Hierarchical name  vitis_examples/host_xrt/streaming_free_running_k2k_xrt

& Kernel XRT (XRT Native API's)
a & Mailbox and Auto-Restart (<RT N... Lacation f Nitis/2024.2/vitis._ Jhost_xrt/streaming_free_running_k2k_xrt/description json
& Multiple C ite Units (A §
5 Multiple Compute Units (Asymm Keywords list ap_ctrl_none, stream _connect
& Multiple Compute Units XRT (XRT...
& P2P FPGA to FPGA Examples XRT .. Key concepts list  Free Running Kernel
& P2P Simple Example XRT (XRT Na...
o P pleXRTC Show Details
& Stream Chain Matrix Multiplicatio...
& Stream Free Running Kernel (XRT...
& Stream Kernel to Kernel Memory OUTPUT x PROBLEMS x platform ~ 0 B8 A~ x
Performance Examples
platform x
System Optimization Examples 2 [4/27/2025

5:15:16 PM]: Generate

DPU Kernel (RTL Kernel)

oo v v

Generating Boot ELFs
Generating Export directory
Platform Build Finished successfully.

Hello World XRT (XRT Native API's)
> Vitis Accelerated Libraries Repository

& Empty Accelerated Application

[4/27/2025, 5:15:16 PM]: Generate platform platform with id '2248e2a9-39f5-4105-8f85-abfbc

R NV I S

~ Embedded Software Examples

{E} & ASU Firmware

Define Embedded Component Paths to Kernel Image, Root FS and Sysroot:

~/work/te0821 03 240/te0821-rd/os/petalinux/images/linux/Image
~/work/te0821 03 240/te0821-rd/os/petalinux/images/linux/rootfs.ext4

~/work/te0821 03 240/te0821-rd pfm/sysroots/
cortexa72-cortexab3-xilinx-linux
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These Embeded Components are identical for the Vitis Classic flow and for the Vitis Unified
flow.

| Name and Location > Hardware > Embedded Component Paths > Summary

Embedded Component Paths

Specify paths for embedded components. The tool will automatically populate these paths using information from Preferences -> Embedded Component Paths.

{  Kernel Image fhome/devel/work/te0821_03_240/te0821-rd/os/petalinux/images/linux/image Browse
Root F5 fhome/devel/workite0821_03_240/te0821-rd/os/petalinux/images/linux/rootfs.extd Browse
|
Sysroot ne/develfwork/te0821_03 240/te0821-rd_pfm/sysroots/cortexa72-cortexas3-xilink-linux| Browse

Update Workspace Preference

( cancel )

Vitis Unified project is created.

Select system component streaming_free_running_k2k_xrt .

In Flow section select HARDWARE target and click on Build all.
The three kernels will be compiled and linked with the local copy of the Vitis Unified platform.
Host CPP project will be compiled and packed. SD card will be created.

Q VITIS EXPLORER
~ TE0B21-RD_FREE_RUN XRT_UN - VITIS COMPONENTS
~ @ platform [Platform]
> Settings
> Sources
> Output
» [ streaming_free_running_kzk_xrt [platiorm]
» £F streaming free_running_k2k xrt_host [Application]
> # streaming free_running_k2k_xrt_increment [HLS]
> # streaming_free_running k2k xrt_mem_read [HLS]

> # streaming free_running k2k xrt_mem_write [HLS]

~ FLOW

Component | [F streaming free_running k2k xrt
> SOFTWARE EMULATION
~ HARDWARE

7 Build All

> LINK - krnl_incr

> PACKAGE

21 weicome * vitis-compjson " Stream Free Running Kernel (XRT Native API's) vitis-sysjson

streaming free_running_k2k xrt > ¢} vitis-sysjson

A ¥

System Project Settings

v [ streaming free_running_k2k_xrt

Platform: platform Platform Information Switch Platform
Location: /home/devel/work/te0821_03_240/te0821-rd_free_run_xrt_un/streaming_free_running k2k_xrt

Build Settings:

 Run & Debug Settings

v OB 2 h ~ %

v Components Add Existing Component
~ & > ¥ streaming_free_running_k2k xrt_host (Application)
OUTPUT x |  PROBLEMS x platform
platform
2 [5/18/2025, 12 & PM]: Generate platform platform with id 'b4ed95bd-d434-4d37-a341-8ba
3
4 Generating Boot ELFs
5 Generating Export directory
6 Platform Build Finished successfully.
7
8 enerate platform platform with id 'b4ed95bd-d434-4d37-a341-8baf
9
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Build finished succesfully.

n View Go Terminal Vitis Help

Q VITIS EXPLORER - 1 Welcome vitis-compJjson ree Running Kernel (XRT Native API's) vitis-sysjson mB8
~ TE0B21-RD_FREE_RUN_XRT_UN - VITIS COMPONENTS streaming free_running k2k xrt >
A v

~ @ platform [Platform] ~

> Settings

> Sources System Project Settings

> Output

> E streaming free_running k2k xrt [platform] v [ streaming free_running k2k xrt

» 4} streaming_free_running_k2k_xrt_host [Application] Platform: platform Platform Information Switch Platform

> 7 streaming free running 2k xrt increment (5] Location: /home/develiwork/te0821_03_240/te0821-rd_free_run_xrt_un/streaming free_running_kak xrt

> # streaming free_running_k2k xrt_mem_read [HLS]
Bulld Settings:
> # streaming free_running_k2k xrt_mem_write [HLS]

~ Run & Debug Settings

~ FLoW

~ Components Add Existing Component
Component | [ streaming free_running k2k xrt v @ > {3 streaming_free_running_k2k_xrt_host (Application)
> SOFTWARE EMULATION OQUTPUT % )  PROBLEMS x streaming free_runnin... ~ | (1 28 A~ X
v HARDWARE platform  streaming free_running k2k xrtzhw X
7 suld Al @ 864 INFO: [v++ 68-1653] Closing dispatch client.
> UNK- kenl_incr 865 cd /home/devel fwork/teB821_B3_248/te@821-rd_free_run_xrt_un/streaming_free_running_k2k_x
866 make[2]: Leaving directory '/home/devel /work,/te@821_85_240/te8821-Td_free_run_xTt_un/str
> PACKAGE e < N
867 [10@%] Built target VppPackage_krnl_incr
I Run 868 make[1]: Leaving directory '/home/devel /work/ce@821_03_240/ted821-Td_free_run_xrt_un/str
1 Debug 869 /tools/Xilinx/Vitis/2024.2/tps/Lnx64/cmake-3.24.2/bin/cmake -E cmake_progress_start /hom
s 870 Build Finished successfully
0 S
872 [5/18/2025, 1:19:46 PM]: Build for streaming_free_running_k2k_xrt::hw with id 'b98728c9-c

Ew @oA0

Close Vitis Unified GUI.

Host component streaming_free_running_k2k_xrt_host contains CPP source code for Arm A53
host processor with Linux.

The SD card image sd_card.img is created in the directory:

~/work/te0821 03 240/te0821-rd free run xrt un/
streaming free running k2k xrt/build/hw/package/package/sd_card.img

Write the sd card image sd_card.img to SD card. In Windows Pro 10 (or Windows 11 Pro)
PC, inst all program Win32Disklmager for this task.

Win32 Disk Imager can write raw disk image to removable devices.
https://win32diskimager.org/

Create SD card and start evaluation board.
On the running system using serial terminal change directory to

/run/media/mmcblklpl/

Run Stream Free Running Kernel (XRT Native API) by command

./streaming free running k2k xrt host -x krnl incr.xclbin

The application returns:

TEST PASSED
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https://win32diskimager.org/

Test of Vitis Unified application have passed.

COMS - PuTTY - O *

sBS0.

: Communication Framework agent.
. Multi-User System.
d Funlewvel Change in UTMP...

Reboot Linux by typing:

root@Trenz:reboot

Linux is rebooted.

The Vitis Unified application can be tested in X11 terminal connected to the board by local
Ethernet.

Type ifconfig to get the Ethernet address assigned to the board by the DHCP server:

ifconfig
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COMS - PuTTY - m] pd

ge in TUTMP...
hange in TTMP.

In PC Ubuntu, open PuTTY terminal.
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Categor}r:

Logging

- Terminal

Keyboard
Bell
Feaktures

PUTTY Configuration

Basic options for your PUTTY session

Specify the destination you want to connect to

Host Name (or IP address)

10.0.0.77

Connection type:
Raw

Telnet

Rlogin

Load, save or delete a stored session

+ Window

Appearance
Behaviour
Translation

b Selection

Colours
Fonts

+ Connection

Data
Proxy
Telnet
Rlogin

* 55H

About

Saved Sessions

Default Settings

Close window on
© Always

exik:
Never

© ssH

Port
22

Serial

Load
Save

Delete

Only on clean exit

Open

Cancel

Enable X11 forwarding in SSH = X11 menu of PuTTY terminal.
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PuTTY Configuration

Category:

b Selection
Colours
Fonts

+ Connection

Data

Proxy

Telnet

Rlogin

+ S5H

Kex
Host keys
Cipher

b Auth
TTY
Tunnels
Bugs
More bugs

serial

About

Options controlling SSH X11 forwarding

X11 Forwarding
Enable X11 Forwarding
X display location

Remote X11 authentication protocol
© MIT-MagicCookie-1

Open

XDM-Authorization-1

Cancel

Start PuTTY terminal.
Login as root with pswd root .

Start x-session manager by typing

x-session manager &
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10.0.0.77 - PuTTY

Open Rxvt Terminal and test the Vitis Unified application.

Rxvt Terminal

<
c l; ( A unicode capable r..

rxvt (on Trenz)

sh-5,2% od Arunémediadmmeblklpl/
sh5.2# 1s

BOOT, BIN init,sh
Inage kenl incr,xclbin
*System Yolune Infornation'  streaming free_running_kZk_xrt_host
boot, st system, dtb

sh-5.2# ,/streaning_free_running_kZk_xrt_host -x krnl_iner.xelbin
Open the deviced

Load the xclbin kenl_iner.xelbin

Copuing data. ..

Launching Kernsl. ..

Getting Results...

TEST PASSED

sh-5.2¢

Click on Shutdown icon to close the X11 connection and to halt the Linux running on board.
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COMS - PuTTY - m] X

Filtering Framework.
Generate network units from Eernel command line.

ole Directory Wa
0Ty Watc

Hetwork Time Synchroni
He k Hame Resolu
Network Time Synchron
Apply EKernel riabl
Load Kernmel Modules.

atile Files and Directories.
- Lt 1 File
/run/media/mm
Temporary Dir
/var/volatile
Temporary Dire

rnel File
ce Nodes in

Services.

Linux can be also halted by typing halt in the terminal

halt

Remove SD card, close terminal and swith off the board.
The created block design can be open in Vivado project located in the directory:

~/work/te0821 03 240/te0821-rd free run xrt un/
streaming free running k2k xrt/build/hw/hw link/
krnl incr/krnl incr/vivado/vpl/prj/prj.xpr

The HW IP kernels are integrated with the PS host.
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i

Kernels work with the default 240 MHz clock.

The Vitis Unified extensible design flow is completed.

8 Migration from Vitis Classic to Vitis Unified Design Flow

This chapter explains a migration procedure from the system developed in Vitis Classic design
flow to Vitis Unified design flow.

To explain and demonstrate the migration process, we have to create Vitis Classic system,
based on the Vitis Classic extensible platform.

We will also explain how to migrate from Vitis Classic project to Vitis Unified project, if project
contains some CPP kernels and some precompailed RTL .xo kernels. These RTL .xo kernels
might have been created from the CPP surce code by the Vitis HLS flow or imported from
another toolchain like the AMD Model Composer 2024.2 tool.

This is brief content of the described design flow:

Vitis Classic Extensible platform will be created first.

First Vitis Classic Free-run (native XRT) example project will be created from a Vitis Classic
template. It will serve for compilation of the increment.xo RTL kernel.

Second Vitis Classic project Free-run_xo (native XRT) example project will be created from
the same Vitis Classic template. Hovewer, the CPP definition of the increment kernel will
be replaced by an imported increment.xo RTL kernel from the first project.

Finally, the second Vitis Classic Free-run_xo (native XRT) project will be migrated to the Vitis
Unified project and compiled in the Vitis Unified design flow.
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8.1 Generation of Vitis Classic Extensible Platform

Current directory structure:

~/work/te0821 03 240/te0821-rd
~/work/te0821 03 240/te0821-rd pfm
~/work/te0821 03 240/te0821-rd pfm un

~/work/te0821 03 240/te0821-rd free run xrt un

In Ubuntu terminal, change the working directory to:

~/work/te0821 03 240/te0821-rd_pfm
In Ubuntu terminal, execute script enabling access to Vitis 2024.2 tools.

source /tools/Xilinx/Vitis/2024.2/settings64.sh

Start the vitis classic version of Vitis tool by executing:

vitis --classic --workspace . &

In Vitis Classic “Launcher”, launch the vitis classic version of Vitis.

Close Welcome page.

In Vitis classic GUI, select in the main menu: File -> New -> Platform Project
Type name of the extensible platform: te0821_03_240_pfm . Click Next.

For hardware specification, select extensible platform archive:
~/work/te0821 03 240/te0821-rd/vivado/te0821-rd 3cg le 4gb dd.xsa

This archive is identical for the Vitis Unified extensible platform as well as for the Vitis Classic
extensible platform.

In Software specification select: 1inux

In Boot Components unselect Generate boot components
(these components have been already generated by PetaLinux flow)

New window te0821_03_240_pfm is opened.

Click on 1linux on psu_cortex53 to open window Domain: 1inux_domain
In Description write: xrt

In Bif File find and select the pre-defied option: Generate Bif

In Boot Components Directory select:
~/work/te0821 03 240/te0821-rd pfm/pfm/boot
In FAT32 Partition Directory select:
~/work/te0821 03 240/te0821-rd pfm/pfm/sd_dir
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Click on te0821_03_240_pfm_un to highlight it.

Right-click on the highlighted te0821_03_240_pfm and select build project in the open
submenu. Platform is compiled in few seconds.

Close the Vitis tool by selection: File -> Exit.

Vits Classic extensible platform te0821_03_240_pfm has been created.

8.2 Read Vitis Classic Extensible Platform Info

With Vitis environment setup, platforminfo tool can report the Vitis Classic platform

information for Vitis Classic platform te0821_03_240_pfm:

platforminfo ~/work/te0821 03_240/te0821-rd pfm/te0821 03 _240_pfm/

export/te0821 03_240_pfm/te0821 03 240 _pfm.xpfm

Platform:

File:

te0821 03 240 pfm

/home/devel /work/te0821 03 240/te0821-

rd pfm/te0821 03 240 pfm/export/te0821 03 240 pfm/te0821 03 240 pfm.xpf

m
Description:

te0821 03 240 pfm

Hardware: 1
Has Software Platform(s) : 1
Has Hardware Emulation: 0
Hardware Platform (Shell) Information
Vendor vendor
Board ZUsys
Name: ZUsys
Version: 1.0
Generated Version: 2024.2
Is Extensible: 1
Supports Hardware Target: 1

Is a Hardware Emulation Platform: 0
FPGA Family: zynquplus
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FPGA Device:
Board Vendor:
Board Name:
Board Part:
Resources:
BRAM Count:
DSP Count:
LUT Count:
FF Count:

URAM Count:

Start Col: O

# Columns: O

Clock Information

Default Clock Index: 4

Clock Index: 1
Frequency: 100.000000
Status: fixed

Clock Index: 2
Frequency: 200.000000
Status: fixed

Clock Index: 3
Frequency: 400.000000
Status: fixed

Clock Index: 4
Frequency: 240.000000
Status: fixed

AIE Hardware Information
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Arch: NO_AIE

NPI Base Address: 0x0

AXI Base Address:

Shim Row Start: -1 # Rows: 0
Core Row Start: -1 # Rows: O

Memory Information

Bus SP Tag: HPO
Bus SP Tag: HP1
Bus SP Tag: HP2
Bus SP Tag: HP3
Bus SP Tag: HPCO
Bus SP Tag: HPC1
Software Platform Information

Number of Runtimes:

Default System Configuration:
System Configurations:

Name :

System Config

System Config Description:

1
te0821 03 240 pfm

te0821 03 240 pfm
te0821 03 240 pfm

System
System
System

System

Config
Config
Config

Config

Default Processor Group:
Default Boot Image:
Is QEMU Supported:

Processor Groups:

linux domain
standard

1

Processor Group Name:

Processor Group CPU Type:

Processor Group OS Name:
System Config Boot Images:

Boot Image Name:

Boot Image Type:

Boot Image BIF:
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Boot

Boot

Boot

Boot

Boot

Boot

Image
Image
Image
Image
Image

Image

Data:

Boot Mode:
RootFileSystem:
Mount Path:
Read Me:

QEMU Args:

te0821 03 240 pfm/linux domain/image

sd

/mnt

te0821 03 240 pfm/boot/generic.readme

te0821 03 240 pfm/gemu/pmu_args.txt:te0821 03 240 pfm/gemu/gemu args.tx

t

Boot Image QEMU Boot:

Boot Image QEMU Dev Tree:

Supported Runtimes:

8.3 Create and Compile Vitis Classic Extensible free run xrt example

Create new directory te0821-rd_free_run_xrt to test Vitis extendable flow example

~/work/te0821 03 240/te0821-rd/te0821-rd free run xrt

Current directory structure:

~/work/te0821 03 240/te0821-rd

~/work/te0821 03 240/te0821-rd pfm

~/work/te0821 03 240/te0821-rd pfm un
~/work/te0821 03 240/te0821-rd free run xrt un

~/work/te0821 03 240/te0821-rd free run xrt

Change working directory:

cd ~/work/te0821 03 240/te0821-rd free run xrt

In Ubuntu terminal, execute script enabling access to Vitis 2024.2 tools.

source /tools/Xilinx/Vitis/2024.2/settings64.sh

In Ubuntu terminal, start vitis classic verson of Vitis by:

vitis --classic -workspace

&

In Vitis IDE Launcher, launch Vitis classic.

Select File -> New -> Application project. Click Next.

Skip welcome page, if shown.

Click on [+ Add] icon and select the custom extensible platform
te0821_03_240_pfm [custom] in the directory:

signau processing

UTIA Akademie véd Ceské republiky

Ustav teorie informace a automatizace AV CR, v.v.i.

https://sp.utia.cas.cz

© 2025 UTIA AV CR, v.v.i.
All disclosure and/or reproduction rights reserved



~/work/te0821 03 240/te0821-rd pfm/te0821 03 240 pfm/
export/te0821 03 240 pfm

We can see all available PL clocks and frequencies. PL4 with 240 MHz clock was set as the
default in the extensible HW generation proces in the Vivado 2024.2.

Click Next.

Enter project name: free_run_xrt
Click Next.

In Domain window select by browse:

Root FS file:

~/work/te0821 03_240/te0821-rd/os/petalinux/images/linux/rootfs.ext4
Kernel Image file:

~/work/te0821 03 240/te0821-rd/os/petalinux/images/linux/Image
Sysroot path:

~/work/te0821 03 240/te0821-rd pfm/sysroots/cortexa72-cortexab3-xilinx-
linux

Click Next.

Select Native XRT Examples:
Select: Stream Free Running Kernel (XRT Native API’s)
Click Finish

New project template is created.
In free_run_xrt_system menu “Active build configuration” switch from SW Emulation to Hardware.

In “Explorer” section of Vitis Classic IDE, click on: free_run_xrt_system [te0821_03_240_pfm] to
select it.

Right Click on: free_run_xrt_system [te0821_03_240_pfm] and select the sub-menu: Build
project

Vitis Classic will compile the project.

Output of the compilation and packing by Vitis Classic is the sd_card.img file.
It is located in the directory:

~/work/te0821 03 240/te0821-rd free run xrt/free run xrt system/
Hardware/package/sd card.img

8.4 Create and Compile Vitis Classic Extensible free_run_xo_xrt
Example

Create new directory te0821-rd_free_run_xo_xrt to test Vitis extendable flow example

~/work/te0821 03 240/te0821-rd/te0821-rd free run xo xrt
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Current directory structure:

~/work/te0821 03 240/te0821-rd
~/work/te0821 03 240/te0821-rd pfm
~/work/te0821 03 240/te0821-rd pfm un
~/work/te0821 03 240/te0821-rd free run xrt un
~/work/te0821 03 240/te0821-rd free run xrt

~/work/te0821 03 240/te0821-rd free run xo Xxrt
Change working directory:

cd ~/work/te0821 03 240/te0821-rd free run xo xrt

In Ubuntu terminal, execute script enabling access to Vitis 2024.2 tools.

source /tools/Xilinx/Vitis/2024.2/settings64.sh

In Ubuntu terminal, start Vitis Classic GUI by:

vitis --classic -workspace . &

In Vitis IDE Launcher, launch Vitis Classic.

Select File -> New -> Application project. Click Next.
Skip welcome page if shown.

Click on [+ Add] icon and select the custom extensible platform te0821_03_240_pfm[custom] in
the directory:

~/work/te0821 03 240/te0821-rd pfm/te0821 03 240 pfm/
export/te0821 03 240 pfm

Click Next.

Enter project name: free_run_xo_xrt

Click Next.

In Domain window select by browse:

Sysroot path:

~/work/te0821 03 240/te0821-rd pfm/sysroots/cortexa72-cortexa53-xilinx-
linux

Root FS:

~/work/te0821 03 240/te0821-rd/os/petalinux/images/linux/rootfs.ext4
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Kernel Image:
~/work/te0821 03 240/te0821-rd/os/petalinux/images/linux/Image

Click Next.

Select Native XRT Examples:

Select: Stream Free Running Kernel (XRT Native API’s)
Click Finish

New project template is created.

In free_run_xo_xrt_system window menu “Active build configuration” switch from SW Emulation
to Hardware.

In “Explorer” section of Vitis Classic IDE, click on: free_run_xo_xrt_system
[te0821_03_ 240 pfm] to select it.

Double click on free_run_xo_xrt_kernels/free_run_xo_xrt_kernels.prj and delete increment
kernel instance.

Delete file:

~/work/te0821 03 240/te0821-rd free run xo xrt/
free run xo xrt kernels/src/increment.cpp

Click on free_run_xo_xrt_kernels and import increment.xo kernel from the directory:

~/work/te0821 03 240/te0821-rd free run xrt/
free run xrt kernels/Hardware/build

Double click on free_run_xo_xrt_kernels/free_run_xo_xrt_kernels.prj and add the increment
instance which corresponds to the imported increment.xo prebuild RTL kernel.

te0821-rd_free_run_xo_xrt - free_run_xo_xrt_kernels/free_run_xo_xrt_kernels.prj - Vitis IDE

File Edit Search Vitis Project Window Help

N~ B/~ B0~ I D@ oo Q  ![Z Design % Debug
[ Explorer 52 B S e = 0 & free_run_xo_xrt_system 58 ¥ free_run_xo_xrt [«z free_run_xo_xrt_kernels 2@} ¥ free_run_xo_xrt_system... = B ||5z outline 52 = 0
~ [l free_run_xo_xrt_system [te0821 03 240 pfm] || & Hardware Kernel Project Settings Active build configuration: Hardware ~ |® || Thereis no active editor that
~ [ free_run_xo_xrt_kernels provides an outline.
» (= Hardware General Options
» &= libs Project name: free run xo xrt kernels Target: Hardware
T Esre Platform:  te0821 03 240 pfm
» [& mem_read.cpp
» [ mem_write.cpp Report level: Default ~
» / increment.xo Hardware optimization: Default optimization (-00) ~
3 free_run_xo_xrt_kernels.prj
» B free_run_xo_xrt_system_hw_link [ p!] Hardware Functions SN
» £t Free_run_xo_xrt [ linux on psu_cortexas3 ]
¥ = _ide
= @increment
L\ Assistant 23} = 0 @ mem_read Auto m}
B o ] @ mem_write Auto O
~ % free_run_xo_xrt_system [System]
~  free_run_xo_xrt_system_hw_link [Hw Link]
~ A Emulation-SW [Software Emulation]
~ & kenl_iner
@ mem_read [c/c++] B Console EZWI‘; Problems [ Vitis Log () Guidance = B || 3 Emulation Console EKW > g = B8
@ mem_write [C/C++]
A 1 & I 3 -
@ increment [HLS XO] : @] |5 A &R = = Sl
: - dware Emulation] Build Console [free run_xo_xrt_kernels, Hardware
¥ 4 Emulation-HW [Hardware Emulation] INFO: [v++ 68-1653] CLosing dispatch client.
~ = krnlincr INFO: [v++ 68-1653] Closing dispatch client.
mem_read [C/C++]
o - - 15:21:10 Build Finished (took 36s.55ms)
@ mem write [C/C++

K free_run_xo_xrt_kernels/free_run_xo_xrt_kernels.prj

The RTL kernel increment.xo is imported to the Vitis Classic extensible project, now.

Right Click on: free_run_xrt_xo_system [te0821_03_240_pfm] and select: Build project
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Vitis Classic will compile the project.

The output of the compilation and packing by Vitis Classic is the sd_card.img file. It is located in
the directory:

~/work/te0821 03 240/te0821-rd free run xrt/free run xrt system/
Hardware/package/sd card.img

Prepare for migration from Vitis Classic to Vitis Unified

Create new empty directory te0821-rd_free_run_xo_xrt_un

~/work/te0821 03 240/te0821-rd/te0821-rd free run xo xrt un

It will serve for test of the migraton from the Vitis 2024.2 Classic Extensible workspace (with
imported RTL object increment.xo) to Vitis 2024.2 Unified Extensible workspace.

In Vitis Classic GUI, select

Vitis 2 Export Workspace To Vitis Unified IDE

te0821-rd_free_run_xo_xrt - Vitis IDE

) @it~ 0 & Q [z *
I=] Free_run_xo_xrt_system [ te0821 03 240 pfm % Hardware | Export T Vitis Unified IDE 5
General
Project name: { Workspace location: /home/devel/work/te0821_03_240/te0821-rd_free_run_xo_xrt_un Browse...
Platform: NOTE: A migration script "migrate.py’ will be generated in the specified workspace location. To run
the migration script run the command 'vitis -s migrate.py’ from the workspace location
free_run_xo_xrt Host Application Project v
Hardware Fund free_run_xo_xrt_kernels  V++Kernel Project v
free_run_xo_xrt_system System Project v
free_run_xo_xrt_system_h V++Link Project 4
@incremen|
£\ Assistant 831 = 8 @ mem_rea
B 5 @ mem_wril
E* Free_run_xo_xrt_system For more information about project migration to Vitis Unified IDE, refer to the below links:
k=] Fr_ee r_un ;o ;rt syste w Link] Embedded projects and drivers
2 Emulation-sw Acceleration projects
4 Emulation-HW

4 Hardware [Har
] free_run_xo_xrt_kernels [Hw Kernel]
2 Emulation-SW [Sof
< Emulation-HW [

B console 53 |[# hE 38 = o
re Emulation]
Emulation] @ cancel
4 Hardware [Har:
i Free_run_xo_xrt [Host]

2 _Emulation-SW H

Select the intended Vitis Unified GUI workspace location.
~/work/te0821 03 240/te0821-rd/te0821-rd free run xo xrt un
Migration python script migrate.py is created by Vitis Classic GUI to this workspace location:

~/work/te0821 03 240/te0821-rd/te0821-rd free run xo xrt un/migrate.py

Close the Vitis Classic GUI, now.

8.5 Migrate Vitis Classic Extensible project to Vitis Unified

Current directory structure:
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~/work/te0821 03 240/te0821-rd
~/work/te0821 03 240/te0821-rd pfm
~/work/te0821 03 240/te0821-rd pfm un
~/work/te0821 03 240/te0821-rd free run xrt un
~/work/te0821 03 240/te0821-rd free run xo xrt un
~/work/te0821 03 240/te0821-rd free run xrt

~/work/te0821 03 240/te0821-rd free run xo xrt

Modify migration python script migrate.py created in Vitis Classic in text editor.

~/work/te0821 03 240/te0821-rd/te0821-rd free run xo xrt un/migrate.py

The path to the imported RTL increment.xo kernel needs to be changed.
Find line:

system project.add precompiled kernel (xo file path =
'src/increment.xo', containers = [container name])

and replace src/increment.xo relative path by the abolute path:

/home/devel/work/te0821 03 240/te0821-rd free run xrt/
free run xrt kernels/Hardware/build/increment.xo

The resulting line is:

system project.add precompiled kernel (xo file path = '
/home/devel/work/te0821 03 240/te0821-rd free run xrt/

free run xrt kernels/Hardware/build/increment.xo', containers =
[container name])

Change working directory:

cd ~/work/te0821 03 240/te0821-rd free run xo xrt un

In Ubuntu terminal, execute script enabling access to Vitis 2024.2 tools.
source /tools/Xilinx/Vitis/2024.2/settings64.sh
Start Vitis Unified GUI by:
vitis -w . &
Update the initial empty workspace and close the Vitis Unified GUI.
This step sets initial default environment required by the Vitis Unified 2024.2 GUI:

~/work/te0821 03 240/te0821-rd free run xo xrt un/ ide
~/work/te0821 03 240/te0821-rd free run xo xrt un/.Xil.py
~/work/te0821 03 240/te0821-rd free run xo xrt un/.gitignore
~/work/te0821 03 240/te0821-rd free run xo xrt un/migrate.py
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At this stage, the Vitis Unified tool can be used for sourcing of the migration.py script:
vitis -s migrate.py

The migrated Vitis Unified project is created with this report to the console:

cd ~/work/te0821 03 240/te0821-rd free run xo xrt un

source /tools/Xilinx/Vitis/2024.2/settings64.sh

vitis -s migrate.py

*HFxxxx Vitis Development Environment
Frxxxk Vitis v2024.2 (64-bit)
*x**% SW Build 5238363 on 2024-11-08-17:54:51
** Copyright 1986-2022 Xilinx, Inc. All Rights Reserved.

** Copyright 2022-2024 Advanced Micro Devices, Inc. All Rights
Reserved.

Vitis Server started on port '40721'.

Successfully created Vitis client on workspace
/home/devel/work/te0821 03 240/te0821-rd free run xo xrt un

Setting user platform repositories...
Migrating projects from classic Vitis IDE
Creating application component 'free run xo xrt'

Migrating build settings for the application project
'free run xo xrt'...

NOTE: This script only provides migration of symbol definitions (-D),
include paths (-I), libraries (-1) and library paths (-L). Any other
compiler or linker settings can be set manually in the migrated
application's UserConfig.cmake file.

Migrating HW Kernel project : 'free run xo xrt kernels'
Creating HLS component 'mem read free run xo xrt kernels'

Migrating kernel 'mem read' from project 'free run xo xrt kernels' as
HLS component

Migrating HW Kernel project : 'free run xo xrt kernels'
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Creating HLS component 'mem write free run xo xrt kernels'

Migrating kernel 'mem write' from project 'free run xo xrt kernels' as
HLS component

Skipping project 'free run xo xrt system hw link' ...
Creating system project 'free run xo xrt system'
Adding binary container 'krnl incr' in project 'free run xo xrt system'

Shutting down Vitis server running on port '40721'

Listing of the sourcing of the migration.py script by the Vitis Unified.

devel@ubuntu: ~/work/te0821_03_240/te0821-rd_free_run_xo_xrt_un
% vitis -s migrate.py

Vitis Development Environment

Vitis v2024.2 (64-bit)

SW Build 5238363 on 2024-11-08-17:54:51

Copyright 1986-20822 Xilinx, Inc. All Rights Reserved.

Copyright 2022-2024 Advanced Micro Devices, Inc. ALl Rights Reserved.

Unified IDE

erver started on port '4e721'.
Successfully created Vitis client on workspace fhome/devel/work/te®821_03_240/te0821-rd_free_run_xo_xrt_un

Setting user platform repositories..

Migrating projects from classic VltLS IDE

Creating application component 'free_run_xo_xrt'

Migrating build settings for the application project 'free_run_xo

NOTE: This script only provides migration of symbol definitions (-D), 1ndud:— paths (-I), libraries (-1) and library paths (
-L). Any other compiler or linker settings can be set manually in the migrated application's UserConfig.cmake file.
Migrating HW Kernel project : 'free_run_xo_xrt_kernels'

Creating HLS component 'mem_read_free_run_xo_xrt_kernels'

Migrating kernel 'mem_read' from project 'free_run_xo_xrt_kernels' as HLS component

Migrating HW Kernel project : 'free_run_xo_xrt_kernels

Creating HLS component 'mem_write_free_run xrt_kernels’

Migrating kernel 'mem_write' from project 'free run_xo_xrt_kernels' as HLS component

skipping project 'free_run_xo_xrt_system_hw_link’

Creating system project 'free_run_xo_xrt_system'

Adding binary container 'krnl_incr' in project 'free_run_xo_xrt_system'

Shutting down Vitis server running on port '48721'

Start the Vitis Unified GUI, now:
vitis -w . &

The migrated Vitis Unified workspace is opened:
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() vmsecwone « | D\ Welcome <

v TE0821-RD_FREE_RUN_XO_XRT_UN - VITIS COMPONENTS

» 1 free run xo xrt. (ppication] Welcome to the Vitis Unified IDE

> [F] free_run_xo_xrt_system [te0821.03_240_pfm]

> mem _read free_run_xo_xrt kernels [HLS]

» # mem_write_free_run_xo_xrt_kernels [HLS] Get Started HLS Development Al Engine Graph Development
£ Set Workspace
Create Component. Create Component..
& Examples Tutorials Tutorials
User Guide User Guide

Flows User Guide

Recent Workspaces

v FLow te0821-rd_free_run_xrt_un
Modified 7 hours ago
Component | @ freerunyoxrt | @ WOrkiLe0821_03 240110821 Analyze Reports Embedded Development
~ X86 SIMULATION oUTPUT X PROBLEMS x Vitis Messages ~ 0 wmH ~x
% Build Vitis Messages 3
' HARDWARE 17 20:18:58 INFO : created .gitignore file for the project /home/devel/work/te@821 03_248/te@821-rd_free_run_» |
7 Build 18 20:18:50 INFO : created .gitignore file for the project /home/devel/work/teB821_83_240/te@821-td_free_run_x
19 20: 1 INFO : Updating the lLaunch cenfigurations for project free_run_xo_xrt_system with host executable
20 20:10:52 ERROR : component: Failed to run cmake configure for generating compile_commands.json
21 20:18:52 INFO : comnection terminated
22 20:10:52 INFO : scheduling shutdown timer for 6@ seconds

25 20:10:52 INFO : Terminating Vitis C++ Server

24 20:18:52 INFO : Vitis C++ Server terminated

25 20:16:26 INFO : updated workspace path: /home/devel /work/te@821_83_248/teB821-rd_free_run_xo_xrt_un
@

Create local Vitis Unified Platform named platform from the existing Vitis Unified platform
te0821 03 240 pfm_un.

DU Rl edi

O VITIS EXPLORER 21 Welcome vitis-comp json [g=]
~ TE0821-RD_FREE RUN XO XRT_UN - VITIS COMPONENTS plat vitis-comp.json
> {3 free_run_xo_xrt [Appiication] A Y o+
Platform - platform
> [ free_run_xo_xrt_system [te0821.03 240 pfm]  platform
> # mem_read_free_run_xo_xrt_kernels [HLS] v psu_cortexas3 Name platform
> # mem_write_free_run_xo_xrt_kernels [HLS] linux_psu_cortexas3
Hardware Design
~ @ platform [Platform] (X5A) te0821-rd_3cg_le_4gh_dd.xsa SwitchXSA Hardware Spe:
> Settings For Implementation
> sources

Hardware Design
> Output X5A)

For Emulation

Update Emulation XS

Description

v FLoWw v Generate boot components
Component | @ platform | e
Build QUTPUT x | PROBLEMS x Vitis Messages v OB %G ~ x
Vitis Messages
:51 INFO : Using sdt generation script from /tools/Xilinx/Vitis/2824.2/vitis-server/scripts/platformut

:51 INFO : bash, -c, source /tools/Xilinx/Vitis/2024.2/tps/lnx64/lopper-1.1.0/env/bin/activate && xsct
:02 INFO : SDT generated successfully

:02 INFO : Lopper command for cpu List generation: lopper --enhanced --werror -£ -0 /home/devel /work/t
:02 INFO : bash, -c, source /tools/Xilinx/Vitis/2024.2/tps/lnx64/lopper-1.1.0/env/bin/activate & Lopp
104 INFO : CPU List generated successfully

104 INFO : Platform creation finished successfully.

:04 INFO : Platform Quick Build initiated.

:04 INFO : Generating Export directory

Build the created local Vitis Unified Platform named platform.
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O VITIS EXPLORER 1 welcome * witiscomp.json mB

v TE0821-RD_FREE_RUN_XO_XRT_UN - VITIS COMPONENTS " vitis-comp json

5 1} free_run_xo_xrt [Appiication]
Platform - platform

> [E free_run_xo_xrt_system [te0521.03_240_pfm] ~ platform
> # mem_read_free_run_xo_xrt_kernels [HLS]  psu_cortexa53 Name platform
> # mem_write_free_run_xo_xrt kernels [HLS] linux_psu_cortexaS3

Hardware Design
~ @ platform [Piatform] (XSA) te0821-rd_3cg_1e_4gb_dd.xsa SwitchXSA Hardware Specification

> Settings For Implementation

> Sources Hardware Design

> Output (XSA) Update Emulation XSA
For Emulation

Description
£
~ FLOW ~ Generate boot components
Component | 9 platform v | & e
Build @ OUTPUT % |  PROBLEMS X platform ~ [0 WA~ X
Vitis Messages  platform X
2 [5/18/2025, 8:30:31 PM]: Generate platform platform with id 'e3344719-ce6d-4b3a-8bdc-bf@4121b58a3' started.
S
4 Generating Boot ELFs
5 Generating Export directory
6 Platform Build Finished successfully.
8  [5/18/2025, 8:30:31 PM]: Generate platform platform with id 'e3344719-ce6d-4b3a-8bdc-bf@4121b58a3" ended.

©

Select the free_run_xo_xrt_system component.

In submenu Settings click on the vitis-sys.json configuration and select the platform.
Select the Vitis Unified Platform platform.

Zl  Fle Edic on View Go Terminal Vitis Help
Q VITIS EXPLORER | D1 Welcome * | vitiscompijson " | vitissysjson o B
- TEOB21-RD_FREE RUN_XO_XRT_UN - VITIS COMPONENTS. (ERMmEmnigaem & 2 il
A M

> {3 free_run_xo_xrt [Application]

~ [ free_run_xo_xrt_system e Ru £t ot x

v Settings
vitis-sys json Platforms supporting the selected application from your repasitories,
A CMakeLists.txt
launch json A ¥ P
> Sources NAME BOARD FLOW. VENDOR PATH
D o  te0821_03 240 pfm_un (1) .m_un/te0821_03 240_pfm_un/export/te0821_03 240 pfm _un
> # mem_read_free run xo x
@ te0821_03 240_pfm_un lib Embedded Accel xilinx.com ..export/te0821_03_240_pfm_un/te0821_03_240_pfm_un.xpfm
> # mem_write_free_run_xo_x
O i e  te0821_03_240_pfm (1) B21-rd_pfm/te0821_03_240_pfm/export/te0821_03_240_pfm
> Settings 9 te0821 03 240 pfm lib Embedded Accel xilinx.com  ..0_pfm/export/te0821_03_240_pfm/te0821 03 240 pfm.xpfm
~ flow ~ platform (1) te0821-rd_free_run_xo_xrt_un/platform/export/platform
T I:B ——— @ platform lib Embedded Accel xilinx.com  ..._run_xo_xrt_un/platform/export/platform/platform.xpfm
o SOFTVWARE EMULATION ~ base_platforms (7) se_platforms clOoEma ~ x
7 BulldAll @ xlinx_vck190_base_202420_1 vck190  Embedded Accel xilinx.com  ..vck190_base_202420_1/xlinx vck190_base_202420_1.xpfm
> LINK-krnl_iner @ xlinx_zcu104_base_202420_1 xd Embedded Accel xilinx.com  ..zcu104_base_202420_1/xilinx_zcu104_base_202420_1 xpfm
> PACKAGE @ xilineymk180_base_202420_1 xd Embedded Accel xilinx.com  ..vmk180_base_202420_1/xilin_vmk180_base_202420_1 xpfm
> Run TP ST S P Y - LIPS P e L ARMAAA ARl e AAR oo JE. AAMAAA 4 Een
& Debug
:
> REPORTS

HARDWARE w B L3/ 1872025, 8150751 PI]T GENETate PLaTtIOTM PLATIOTM WITN 1d ~e3344/1Y-Ceod-4D3a-5bac-Dro4121055as" ended.

v Build All
§% > UINK-knl_incr

Select the free_run_xo_xrt component.
In submenu Settings click on the UserConfig.cmake .

In Compiler Settings scroll to Sources.
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VITIS EXPLORER 2 Welcome * vitissysjson A CMakeliststxt * A UserConfigcmake launchjson mBa

vitis-comp jsor vitis-comp.json free
free_run_xoxrt > A UserConfig.cmake

=]

~ TE0821-RD_FREE_RUN_XO_XRT_UN - VITIS COMPONENTS
w6 o

~ i free_run_xo_xrt [Application]

~ Settings Compiler Settings

vitis-camp.json symbels Sources

A CMakeLists.txt Directories.

Compile Sources
Add any source below, they will be added as Compile sources. Example 1: Adding /proj/datashelloworid.c will pass
/proj/datarhelloworid.c Example 2: Adding..././common/helloworld.c will consider the path as relative to this component

A UserConfig.cmake Sources

Optimization
? Includes " directory Example 3: Adding ${CMAKE_SOURCE_DIRY/data/helloworld.c to add datarhelloworld.c from this project
Debuggin,
> Sources gging add ltem
> Output Warnings
> [B free_run_xo_xrt_system [platform] Miscellaneous
> # mem_read_free_run_xo_xrt_kernels [HLS] Linker Settings Header Sources
T Add any source below, they will be added as Header sources. Example 1: Adding /proj/data/helloworld.c will pass
> # mem_write free_run_xo_xrt kernels [HLS] General Iprojfdatarhelloworld.c Example 2: Adding ../../commonthelloworld.c will consider the path as relative to this component
~ @ platform [Platform] Libraries directory Example 3: Adding ${CMAKE_SOURCE_DIR}/d. ¢ to add datashelloworld.c from this project.
~ FLOW Linker Script Add item
Miscellaneous
Component | £F free_run_xo_xrt MK} ~

v X86 SIMULATION OUTPUT X )  PROBLEMS x ~ |0 BA A X

platform
7 Build

is Messages  platform %

~ HARDWARE [5/18/2025, 8:30:31 PM]: Generate platform platform with id 'e3344719-ceéd-4b3a-8bdc-bf@4121b58a3' started.

7 Build 3 ittt ittt ittt
4 Generating Boot ELFs
5 Generating Export directory
6 Platform Build Finished successfully.
8 [5/18/2025, 8:38:31 PM]: Generate platform platform with id 'e3344719-ce6d-4b3a-8bdc-bf84121b58a3' ended.
9

Ln1,Col 1

Add path to all three CPP files present in the project, click on Add Item in the Compile sources

section;

~/work/te0821 03 240/te0821-rd free run xo xrt un/free run xo xrt/
src/host.cpp

~/work/te0821 03 240/te0821-rd free run xo xrt un/free run xo xrt/
libs/common/includes/cmdparser/cmdlineparser.cpp

~/work/te0821 03 240/te0821-rd free run xo xrt un/free run xo xrt/
libs/common/includes/logger/logger.cpp

Paths to all three CPP files are defined, now:

O VITIS EXPLORER Welcome vitis-comp.json platiorm vitissysjson A CMakeliststxt A UserConfig.cmake vitis-comp.json free * launch.json mB8
~ TEOB21-RD_FREE_RUN_XO_XRT_UN - VITIS COMPONENTS. e run xoxrt > A UserConfig.cmake
o«
~ { free_run_xo_xrt [Application] &=
+ Settings Compiler Settings
vitis-camp.json symbols Sources
A CMakeLists.txt Directories Compile Sources
A UserConfigcmake Sources Add any source below, they will be added as Compile sources. Example 1: Adding /proj/data/helloworld.c will pass
5 nclud Optimization /projfdatashelloworld.c Example 2: Adding .././common/helloworld.c will consider the path as relative to this component
neludes P directory Example 3: Adding ${CMAKE_SOURCE_DIR}/d: d.c to add data‘hellowarld.c from this project.
> s Debugein
ources seine _xrt_un/free_run_xo_xrt/src/host.cpp
> Output Warnings ncludes/cmdparser/cmdlineparser.cpp
> [ free_run_xo_xrt_system [platform] Miscellaneous -bs/common/includes/logger/logger.cpp
> # mem_read free_run_xo_xrt_kernels [HLS] Linker Settings Addltem
> mem_write_free_run_xo_xrt_kernels [HLS] General
~ 9 platform_ Platform] Libraries
Header Sources
~ FLow Linker Script Add any source below, they will be added as Header sources. Example 1: Adding /proj/datashelloworld.c will pass
Miscellaneous /projfdatarhelloworld.c Example 2: Adding ..../commorvhellowarld.c will consider the path as relative to this companent
Component | £ free_run_xo_xrt v @ directory Example 3: Adding ${CMAKE_SOURCE_DIR}/d: d.c to add data/helloworld.c from this project.
. X86 SIMULATION OUTRUT x PROBLEMS platform s | B A A X
& Build Vitis Messages  platform X
~ HARDWARE 2 [5/18/2025, 8:30:31 PM]: Generate platform platform with id 'e3344719-ce6d-4b3a-8bdc-bf@4121b58a3' started.
4 Generating Boot ELFs
Generating Export directory
Platform Build Finished successfully.
3 [5/18/2025, 8:30:31 PM]: Generate platform platform with id 'e3344719-ce6d-4b3a-8bdc-bf@4121b58a3' ended.
9

1

ol1

LF uTI

Add 2 additional include paths
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Absolute path to the Vitis include directory:

/tools/Xilinx/Vitis/2024.2/include

Relative path to the sysroot user/include/xrt directory:

../../te0821l-rd pfm/sysroots/

cortexa72-cortexab3-xilinx-linux/usr/include/xrt

Q VITIS EXPLORER

~ TE0B21-RD_FREE_RUN_XO_XRT_UN - VITIS COMPONENTS

> [ free_run_xo_xrt_system [platform]

1 welcome

x x x x
vitis-compjson flztforr vitissysjson * A CMakeLists.txt

Y S T

onfig.cmake

P
~ 13 free_run_xo_xrt [Application] =
~ Settings Compiler Settings Directories
vitis-compjson Symbols
B Include Paths (-1)
A CMakeLists.txt Blrzamizs Add any directories below, they will be added as extra include directories. Example 1: Adding /proj/data/include will pass -
A Userconfig.cmake Sources Iproj/data/include Example 2: Adding ../../comman/include will consider the path as relative to this component directory

Example 3: Adding ${CMAKE_SOURCE_DIR}datafinclude to add datasinclude from this project.

> Includes Optimization

-DIRY/libs/common/includes/cmdparser”
> Sources Debugging

-CE_DIR}/libs/common/includes/iogger”
> Output Warnings

ftools/XilinxVitis/2024.2/include

Miscellaneous

~rtexas3-xilinx-linux/usr/includesxrt

> # mem_read_free_run_xo_xrt_kernels [HLS] Linker Settings Add tem
> # mem_write_free_run_xo_xrt_kernels [L5] General
~ @ platform [Platform] Libraries
 row Uinker Script Sources
Miscellaneous Compile Sources
Component | & free.run.xo_xrt V@ Add any source below, they will be added as Compile sources. Example 1: Adding /proi/data/helloworld.c will pass
~ X86 SIMULATION OUTPUT x )  PROBLEMS x platform -0 2] A x
% Build Vitis Messages  platform X
' HARDWARE 2 [5/18/2825, 8:30:31 PM]: Generate platform platform with id 'e3344719-ce6d-4b3a-8bdc-bf@4121b58a3" started. &
7 Build 3 e e
4 Generating Boot ELFs
5 Generating Export directory
6 Platform Build Finished successfully.
8 [5/18/2025, 8:38:31 PM]: Generate platform platform with id 'e3344719-ce6d-4b3a-8bdc-bf84121b58a3’ ended.

Select free_run_xo_xrt_system.
Click on Build All under HARDWARE to build the Vitis Unified project.

O VITIS EXPLORER
 TE0820-RD_FREE_RUN_XO_XRT_UN - VITIS COMPONENTS

> ¥ free_run_xo_xrt [Application]

Component | [ free_run xo_xrt syst.. v | 4%

> SOFTWARE EMULATION

* vitis-sys json

I\ welcome

Vitis-comp.json free run %o xrt A UserConfigcmake Vitis-comp.json platform =]
free run xo xrt > A UserConfig.cmake

B o« & Il

> [F] free_run_xo_xrt_system [t=0820 23 240 pfim._... Compiler Settings Sources
> # mem_read_free_run_xo_xrt_kernels [HLS] symbols .
Compile Sources
> # mem_write_free_run_xo_xrt_kernels [HLS] Directories Add any source below, they will be addad as Compile sources. Example 1: Adding
@ platform  [Platform] Sources proj cwill pass /proj d.c Example 2: Adding ../../common/helloworld.c
o will consider the path as relative to this component directory Example 3: Adding

> settings /helloworld.c from this project.

> Sources

> Output

Following components will build with the system project as they are not built.
1 free_run_xo_xrt
mem_read_free_run_xo_xrt_kernels

v FLOW

mem_uwrite_free_run_xo_xrt_kernels

|

[em |0 @m 5~

Vitis Messages platform X
7 [RRGEITIE 2 [4/28/2025, 2:44:17 PM]: Generate platform platform with id 'fe7888e8-5a3e-4e6c-a3a6-0bScc
Build All T B
> MR-l 4 Generating Boot ELFs
5 Generating Export directory
> PACKAGE 6 Platform Build Finished successfully.
[> Run e
& bt 8 [4/28/2025, 2:44:17 PM]: Generate platform platform with id 'fe7888e8-5a3e-4e6c-a3a6-@bScce
%t Debug
9
> REPORTS

The Vitis Unidied extensible project is build.
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c\  File Edi

minal Vitis  Help

O VITIS EXPLORER - 21 Welcome ™ vitiscomp.json UserConfigicmake A CMakeListsitxt m B8
* TE0821-RD_FREE_RUN_XO_XRT_UN - VITIS COMPONENTS
" . AMDAQ
> 3 free_run_xo_xrt [Application] Welcome to the Vitis Unified IDE Vitis

~ [ free_run_xo_xrt_system [platform]
> Settings

> Sources Get Started

HLS Development
> output

Al Engine Graph Development

B2 set Workspace

> # mem_read_free_run_xo_xrt_kernels [HLS]

Create Component. Create Component.

> # mem write_free run xo xrt kernels [HLS]
> @ platform Rattorm) & Examples Tutorials Tutorials
User Guide User Guide

Flows User Guide

Recent Workspaces
~ FLow te0821-rd_free_run_xrt_un
Mo 19 hours ago
Component | [ free_run_xoxrt syst.. v | & hor Work/te0821_03_240/te0821- Analyze Reports Embedded Development
> SOFTWARE EMULATION OUTPUT x| PROBLEMS x

free_run_xo_xrt_system... v | (] TmH A~ X
~ HARDWARE

7 Build Al @

Vitis Messages  free_run_xo_xrt_systemzhw

make[2]: Nothing to be done for 'package/CMakeFiles/VppPackage krnl_incr.dir/build’. -
make[2]: Leaving directory '/home/devel /work/te@821_83_248/te@821-rd_free_run_xo_xrt_un/free_run_xo_xTt_sy -
[100%] Built target VppPackage_krnl_incr

> LINK-kml_incr

? PAcknee make[1]: Leaving directory '/home/devel/work/te@821_03_24@/te@821-rd_free Tun_xo_XIt_un/free Tun_xo_XTT_
> Run /tools/Xilinx/Vitis/2024.2/tps/Inx64/cmake-3.24.2/bin/cmake -E cmake_progress_start /home/devel /work/te@82
& Debug Build Finished successfully

> [5/19/2025, 7:57:24 AM]: Build for free_run_xo_xrt_system: :hw with id 'f4646987-db50-484f-b389-882e3cd4edl?

Ev ®0A0

The SD card image is located in:

~/work/te0821 03 240/te0821-rd free run xo xrt un/
free run xo xrt system/build/hw/package/package/sd card.img

Write the SD card image sd_card. img to the SD card. In Windows Pro 10 (or Windows 11
Pro) PC, use program Win32Disklmager for this task.

Create SD card from the sd_card. img and start the evaluation board.
Change directory to

/run/media/mmcblklpl/

Run the Migrated Free Run Application by the command:

. /free_run_xo_xrt -x krnl incr.xclbin

The application returns:

TEST PASSED
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COMS - PuTTY - O X

Communication Framework agent.
Multi-User System.
Record Runlewvel Change in UTMP...
Record Runlewvel Change in UTMP.
hed OpenS55H Key Generation.

PetaLinux can be halted by typing halt in the terminal.

halt

Remove SD card, close the terminal and switch off the board.
The created block design can be open in Vivado project located in the directory:

~/work/te0821 03 240/te0821-rd free run xo xrt un/
free run xo xrt system/build/hw/hw link/krnl incr.build/link/
vivado/vpl/prj/prj.xpr

The HW IP kernels are integrated with the PS host.
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Kernels work with the default 240 MHz clock.

The Vitis Classic 2024.2 extensible workspace te0821-rd_free_run_xo_xrt with an external RTL
kernel increment.xo has been migrated to the Vitis Unified 2024.2 extensible workspace. It has
been compiled and tested on the evaluation board.

The external RTL kernel increment.xo was compiled from the CPP source code (created in the
Vitis Classic 2024.2 extensible workspace te0821-rd_free_run_xrt).

9 Export and Import of Vitis Unified 2024.2 Extensible Workspaces

Vitis Unified 2024.2 projects can be exported into a .zip file and imported in another directory.
This will be demonstrated for the Vitis Unified project located in the directory:

~/work/te0821 03 240/te0821-rd free run xo xrt un
Change working directory:

cd ~/work/te0821 03 240/te0821-rd free run xo xrt un

In Ubuntu terminal, execute script enabling access to Vitis 2024.2 tools.

source /tools/Xilinx/Vitis/2024.2/settings64.sh

Start Vitis Unified GUI by:

vitis —-w . &
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el Fle Edt Go Terminal

Q VITIS EXPLORER - DX weicome * vitis-comp.json UserConfig.cmake A cMakeListsext (=]
v TEG821-RD_FREE_RUN XO_XRT_UN - VITIS COMPONENTS
> £ free_run_xo_xrt [Application] Welcome to the Vitis Unified IDE G::Du
~ [ free_run_xo_xrt_system [platiorm]
> settings
> Sources
Get Started HLS Development Al Engine Graph Development
» output
Set Workspace
> mem_read_free_run_xo_xrt_kernels [HLS] R Create Component Create Component
> # mem_write_free_run_xo_xrt_kernels [Ls]
& Examples Tutorials Tutorials
User Guide User Guide
Flows User Guide
Recent Workspaces
~ FLOW ¥ A te0821-rd_free_run_xrt_un
Modified 19 hours ago
Component | [ free_run xo_xrt_syst..v | £5% Ihom ork/te0821_03_240/te0821- Analyze Reports Embedded Development
> SOFTWARE EMULATION OUTPUT x PROBLEMS Vitis Messages [ n | 28~ x
~ HARDWARE Vitis Messages X
7 Buld All 73 ©8:27:25 INFO : updated workspace path: /home/devel /work/teB821_83_248/te®821-rd_free_run_xo_xrt_un
> LINK-kemLincr 74 ©@8:27:26 INFO : Embedded Template List generated successfully
) Packace 75 ©8:27:46 ERROR : component: Failed to run cmake configure for generating compile_commands.json
©8:27:56 INFO : Running CMake configure command: bash -c unset CC CXX jcmake -G "Unix Makefiles” ../../ -DV
. ©8:27:57 INFO : Running CMake build command: bash -c unset CC CXX ;cmake --build ./ --target clean --verb
©8:28:02 INFO : clean Platform executed successfully for platferm
N ©8:28:52 INFO : Found no platform with name 'platform’ in install repositories
89  ©8:29:36 INFO : Found no platform with name 'platform’ in install repositories
@8:29:36 INFO : Found no platform with name 'platform’ in install repositories R

Select and click on Clean build icon to reduce size of the exported zip file:

free_run_xo_xrt_system > Clean build
free_run_xo_xrt - Clean build

Select and delete the local platform platform.
Export

Select
File > Export...

Select the Include build directory box (it is unselected by default). It is needed to export
precompiled RTL objects:

O VITIS EXPLORER o8
Export Workspace %

- TE0B21-RD_FREE_RUN_XO_XRT_UN

> © free_run_xo_xrt rppicts > Summary AMDAO
Vitis
> [B free_run_xo_xrt_system [
> # mem_read freerunxoX  Select Component
> # mem_write_free_run xo_y i
~ [] system Projects
/| [ free_run_xo_xrt_system
~ [] components
/| €3 free_run_xo_xrt
/] # mem_read_free_run_xo_xrt_kernels
/| # mem_write_free_run_xo_xrt_kernels
~ FLOW
Component | £} free_run_y
~ X86 SIMULATION ~ |0 o~ X
7 Build
Save as /home/devel/work/te0821_03_240/te0821-rd_free_run _xo_xrt_un/archive.zip Browse
~ HARDWARE
7 Build /| Include build directory Yo st B
n_xo_xTt_ i
n
e & pyth
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Click on:
Next = Finish

The Exported Workspace archive archive.zip is generated in:

~/work/te0821 03 240/te0821-rd free run xo xrt un/archive.zip

Import

Create new directory te0821-rd_free_run_xo_xrt_un_2 to test the Import of the Vitis Unified
2024.2 extensible workspace from the exported archive:

~/work/te0821 03 240/ te0821-rd/te0821-rd free run xo xrt un 2
Current directory structure:

~/work/te0821 03 _240/te0821-rd
~/work/te0821 03 240/te0821-rd pfm
~/work/te0821 03 240/te0821-rd pfm un
~/work/te0821 03 240/te0821-rd free run xrt un
~/work/te0821 03 240/te0821-rd free run xo xrt un
~/work/te0821 03 240/te0821-rd free run xo xrt un 2
~/work/te0821 03 240/te0821-rd free run xrt

~/work/te0821 03 240/te0821-rd free run xo xrt
Change working directory:

cd ~/work/te0821 03 240/te0821-rd free run xo xrt un 2

In Ubuntu terminal, execute script enabling access to Vitis 2024.2 tools.

source /tools/Xilinx/Vitis/2024.2/settings64.sh

Start Vitis Unified GUI by:

vitis -w . &

Select Import Workspace
File > Import...
Select the exported archive.zip file:

~/work/te0821 03 240/te0821-rd free run xo xrt un/archive.zip

To start the Import of the Workspace, click on:

Next = Next = Finish
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O VITIS EXPLORER
Import Workspace X
 TE0821-RD_FREE RUN XO_XRT_U

> B _ide > Select Component > AMD:'

>m Xl Vitis

© gitignore Import Archive
Select an archive and specify a workspace to which the archive will be imported.
import from Archive Ihome/devel/work/te0821_03_240/te0821-rd_free_run_xo_xrt_un/archive.zip Browse

Import Archive to /home/devel/work/te0821_03_240/te0821-rd_free_run_xo_xrt_un_2 Browse

~ FLOW

7% Build

D start Emulator
D Run

£ Debug

By

Vitis Unified 2024,2 extensible workspace is imported:

| T\ File Edit Selection View Go Terminal Vitis Help

O VITIS EXPLORER ~ Il Welcome *
v TE0821-RD_FREE_RUN_XO_XRT_UN_2 - VITIS COMPONENTS
> € free_run_xo_xrt ippicaton] itis Unifi AMDQQ1
-run_xo_xrt [Appica Welcome to the Vitis Unified IDE Vitis
> [ free_run_xo_xrt_system [platform]
> # mem_read free_run_xo_xrt_kernels [HLS]
> mem_write_free_run_xo_xrt_kernels [HLS] Get Started HLS Development Al Engine Graph Development
B Set Workspace
Create Component. Create Component..
& Examples Tutorials Tutorials
User Guide User Guide
Flows User Guide
Recent Workspaces
~ oW xrt_un
Component | £ free_run_xo_xrt v @ y 03_240/te0821- Analyze Reports Embedded Development
~ X86 SIMULATION
- Open Recent Summary Create Platform Component
7 Buil
~ HARDWARE 3 2407100821 Open Summary Folder Create Embedded Application...
7 Build
Ul Open Summary Tutorials
User Guide User Guide
03_240/te0821-
S @ Successfully imported archive to x
‘:“‘3 ( more ) System D t l/te0821_03_240/te0821-rd_free_run_xo_xrt_un_2.

Create new local Platform platform from the existing platform te0821_03_240_pfm_un present in
the directory:

~/work/te0821 03 240/
te0821-rd pfm un/te0821 03 240 pfm un/export/te0821 03 240 pfm un

Select platform component.
Click on the Build icon.

Select free_run_xo_xrt_system component.
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Click on Settings > vitis-sys.json to display it.

Select local platform and click on Save.

a File Edit

O VITIS EXPLORER 21 welcome * vitis-sysjson ma
« TE0820-RD free_run_xo_xrt_system > vitis-sys.json
> 1F free]
~ [ free
~ Settin, Platforms supporting the selected application from your repositories.
v i,
A v p
AC
g | NAME BOARD Flow VENDOR PATH
> Soura s platform (1) -0820-rd_free_run_xo_xrt_un_2/platform/export/platform
> Outpy @ platform lib Embedded Accel  xilinx.com -un_xo_xrt_un_2/platform/export/platform/platform xpfm
> men
~ base_platferms (7) .se_platforms
~ FLOW @ xilinx_vck190_base_202420_1 vck190 Embedded Accel  xilinx.com vck190_base_202420_1/xilinx_vck190_base_202420_1.xpfm
Compol @ xilinx_zcu104 _base_202420_1 xd Embedded Accel  xilinx.com .zcu104_base_202420_1/xilinx_zcu104_base_202420_1 xpfm
|~ ox
~ SOFTW @ xilinx_vmk180_base_202420_1 xd Embedded Accel xilinx.com .vmk180_base_202420_1 fxilinx_vmk180_base_202420_1.xpfm
7 Buil @ xilinx_zcu102_base_dfx_202420_1 xd Embedded Accel xilinx.com .ase_dfx_202420_1/xilinx_zcu102_base_dfx_202420_1.xpfm
> LNt @ xilinx vck190_base dfx 202420 1 xd Embedded Accel xilinx.com  ..ase_dfx 202420 1/xilinx vck190_base dfx 202420 1.xpfm
> PAC
Detip T :§ [472972025, 12:03:12 PM]: Generate platform platform with id "fdb6ee@f-Saab-41¢€
{(‘3} > REPORTS 9

~ HARDWARE

Select free_run_xo_xrt_system component.
Click on Build icon.

The Imported Vitis Unified extensible project is compiled.

1 Fle Edt

O VITIS EXPLORER U weicome * vitis.compjson vitis-sysjson m B8
 TE0821-RD_FREE_RUN_XO_XRT_UN_2 - VITIS COMPONENTS free_run_xo_xrt_system vitis-sys.Json

> {3 free_run_xo_xrt [Application]

> [ free_run_xo_xrt_system [platform]

> # mem_read_free_run_xo_xrt_kernels [HLS] System Project Settings
5> # mem_write_free_run_xo_xrt_kernels [HLS]
> @ platform [Platform] ~ [ free_run_xo_xrt_system

Platform: platform Platform Information Switch Platform
Location: fhome/develwork/te0821_03 240/te0821-rd_free_run xo_xrt_un_2/free_run_xo_xrt_system

Build Settings:

~ Run & Debug Settings

~ FLOW

v Components Add Existing Component

Component | [ free_run_xo_xrt_syste...~ | 8% > ¥ free_run_xo_xrt (Application)

> SOFTWARE EMULATION OUTPUT x )  PROBLEMS X free_run_xo_xrt_system... v | (1 G ~x
v HARDWARE platform free_run xo xrt systemzhw X

7 Build All @ 449 INFO: [v++ 68-1653] Closing dispatch client.

> UINK- kenl_iner 441 cd /home/devel /work/te@821_03_240,/te@821-rd_free_run_xo_xrt_un_2/free_run_xo_xrt_system/build/hw/package &

3 PACKAGE 442 make[2]: Leaving directory '/home/devel /work/te@821_03_248/te@821-rd_free_run_xo_xrt_un_2/free_run_xo_xrt_

443 [10e%] Built target VppPackage krnl_incr

1> Run 444 make[1]: Leaving directory '/home/devel /work/te@821_03_240/te@821-rd_free_run_xo_xrt_un_2/free_run_xo_xrt

% Debug /tools/Xilinx/Vitis/2024.2/tps/Lnx64/cmake-3.24.2/binfcmake -E cmake_progress_start /home/devel/work/te@82

N Build Finished successfully

[5/19/20825, 9:16:43 AM]: Build for free_run_xo_xrt_system::hw with id '678ecbcb-472f-4£39-a2e2-cala225ce447

Resulting SD card image can be found in the directory:

~/work/te0821 03 240/te0821-rd free run xo xrt un 2/
free run xo xrt system/build/hw/package/package/sd card.img
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It can be tested on the board.

10 Final Summary

Final Vitis Unified extensible workspace directory structure:

~/work/te0821 03 240/te0821-rd

~/work/te0821 03 240/te0821-rd pfm

~/work/te0821 03 240/te0821-rd pfm un

~/work/te0821 03 240/te0821-rd free run xrt un

~/work/te0821 03 240/te0821-rd free run xo xrt un

~/work/te0821 03 240/te0821-rd free run xo xrt un 2

te0821-rd

te0821-rd_pfm
te0821-rd_pfm_un
te0821-rd_free_run_xrt_un
te0821-rd_free run_xo_xrt_un

te0821-rd_free_run_xo_xrt_un_2

Extensible .XSA archive, Compiled Petalinux
files, PetaLinux image and filesystem.

Vitis Classic extensible te0821-rd_pfm platform,
sysroot, boot files, sd_card files

Vitis Unified extensible te0821-rd_pfm_un
platform, boot files, sd_card files
free_run_xrt_un app. created from Vitis Unified
extensible template application
free_run_xo_xrt_un app. migrated from Vitis
Classic workspace to Vitis Unified workspace
free_run_xrt_un app exported from Vitis Unified
workspace to archive.zip and imported to new
Vitis Unified workspace in a diferent directory.

Final Vitis Classic extensible workspace directory structure:

~/work/te0821 03 240/te0821-rd

~/work/te0821 03 240/te0821-rd pfm

~/work/te0821 03 240/te0821-rd free run xrt

~/work/te0821 03 240/te0821-rd free run xo xrt

te0821-rd
te0821-rd_pfm
te0821-rd_free_run_xrt

te0821-rd_free_run_xo_xrt

signau processing

Extensible HW .XSA archive, Compiled Petalinux
files, PetaLinux image and filesystem.

Vitis Classic Extensible te0821-rd_pfm platform,
sysroot, boot files, sd_card files.
free_run_xrt_un app. created from Vitis Classic
template

free_run_xo_xrt_un app created from Vitis
Classic template, kernel increment is inported as
a prebuild RTL increment.xo object from
te0821-rd_free_run_xrt Vitis Classic workspace.
Project demonstrate migration from Vitis Classic
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workspace to Vitis Unified workspace
te0821-rd_free_run_xo_xrt_un .

11 Remote Monitoring and Configuration Support

The configured OS includes a remote monitoring and configuration support server. It can be
used for remote reading of content of the SD card partition mmcblk1pl.

Button Reboot device can be used for system reboot. Ethernet connection is lost, but remote
PC www browser remains open and waits for possible reconnection.

D | ® NetxDuo WebServer Demo X () Trenz Module Monitoring and Co % —+ - b X
<« G A Not secure 192.168.13.222 e f; "L

Trenz Module Monitoring and Configuration - work in process

on SDcard  QSPI flash
s trenz
. e\e.c:romc
LI
Reboot system Content of the 5 card (amcblilpn):
total 34M
-rwxrwx--- 1 root disk 5.3M Jan 1 2015 BOOT.BIN
| Reboot device | -ruxrwx--- 1 root disk 24M Jan 1 2015 Image
drwxrwx--- 2 root disk 512 Apr 28 2025 System Volume Information
-ruwxrwx--- 1 root disk 4.8K Jan 1 2015 boot.scr
-rwxrwx--- 1 root disk 836K Jan 1 2015 free_run_xo_xrt
. -rwxrwx--- 1 root disk 295 Jan 1 2815 init.sh
Read Operatlon —rwxrwx--- 1 root disk 3.6M Jan 1 2815 krnl_incr.xclbin
-ruxrwx--- 1 root disk 41K Jan 1 2015 system.dtb
Done
| Read sDO |
| Read SD1 |

Write operation

$DO: | Choose File | No file chosen [ Write mmcblkop1 |

SD1:| Choose File | No file chosen | Write mmcblkip1 |

Web interface is for general usage. check which mmeblk*p1
is available on your device

After reboot of the evaluation board, the network DHCP server assigns Ethernet address to
the evaluation board.

If the network DHCP address assignment algorithm assigns the identical Ethernet address,
the page can be refreshed and the connection is re-established again.

If the network DHCP address assignment algorithm assigns different Ethernet address, the
connection has to be established on the new Ethernet address.
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