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GHDL et gtkWave (simulation VHDL)

* Vous pouvez installer ghdl et gtkwave sur Windows avec des versions Windows. Vous pouvez aussi vous
installer une distribution linux sur votre PC Windows et pouvoir rouler GHDL et mode CLI sur Linux.
N )
. E ma" = — GHDL CLI .
I:e = — =...= = = = Generate tokens Scanner < ‘.' !
] N N N R AN vosys

W
Create links in the AST Semantic [ Library

Semantic checks | analysis Py manager
‘ VHOL ) pyGHOL libghdl
r (1993) :3
Rewrite AST as processes --{ Transform P Synthesis -;E; Language Server
* L \*E:‘Egj '—, pyGHDLIsp == ghdl-ls }G— Protocol (L5P)
Generate low-level AST -+ Translate f,rur.riri-::l:arar-,-', pyGHDL.dom

YDPI LLVM |
S
VHPI | yep | e mcode GCC rL Executable model ]

A )

POLYTECHNIQUE INF3500 : Conception et réalisation de systémes numériques
. MONTREAL Outils de simulation VHDL




GHDL : Windows
Installation de GHDL et gtkWave

GHDL

e Aller sur le site suivant : https://github.com/ghdl/ghdl et trouver la version la plus récente pour Windows
(par exemple : ghdl-MINGW32.zip).

e Créer un répertoire EDA sur le C de votre ordinateur

e Quvrir le fichier ZIP et extraire le répertoire GHDL pour le mettre dans votre répertoire EDA.
* Pour partir I'outil, vous devez aller dans le répertoire bin/ et utiliser 'exécutable : gtkwave.exe
gtkWave

* Pour visualiser vos signaux de simulation (wave) vous devrez utiliser gtk Wave
(https://sourceforge.net/projects/gtkwave/ mais attention de bien aller chercher la version Windows
gtkwave-3.3.98-bin-win64.zip).

* Quvrir le fichier ZIP et extraire le répertoire gtkWave64 pour le mettre dans votre répertoire EDA.

* Pour partir I'outil, vous devez aller dans le répertoire bin/ et utiliser 'exécutable : gtkwave.exe (vous pouvez
VOUS Créer un raccourcit)
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https://github.com/ghdl/ghdl
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GHDL : Windows
Modifier la variable PATH

[=

]

~ Envoyer les données de diagnostic pour

Pour faciliter l'utilisation des exécutables sur Windows (interface ligne = Do
de commande), il est préférable d’ajouter le chemin des exécutables ... @
dans la variable PATH de Windows. e s

lifier les variables d’environnement systéme

* Dans le « settings » de l'ordinateur, chercher et choisir : « Modifier = = g

O

Ouvrir les paramétres du téléphone

les variables d’environnement systeme » B

* Puis choisir « variable d’environnement »
* Modifier la variable « Path »

Variables utilisateur pour goyr

* Ajouter le chemin pour GHDL

OneDrive C\Users\gcyr\OneDrive - College Montmorency
OneDriveCommercial C\Users\gcyr\OneDrive - College Montmarency

Muoadifier 1a vanable d'environnement Ch\Users\geyr\AppDatatLocal\Microsoft\WindowsApps; C\Users\g...
TEMP Ci\Users\geyr\AppData\Local\Temp
T™MP Ch\Users\gcyriAppData\Local\ Temp

%USERPROFILESS AppDatatLocalh\Microsoft\Wind owsApps

ChlsershgoyridpplataiLocalPrograms'\Microsoft V5 Codelbin ——— Supprimer
C:\EDA\GHDL\bin —

@ Rés

Propriétés systéme

Nom de l'ordinateur

Matériel

X

Paramétres systéme avancés  Protection du systéme  Ultilisation & distance

Vous devez ouvrir une session d administrateur pour effectuer la plupart de

ces modffications

Performances

Effets visuels. planification du processeur, utlisation de la mémaire et

mémaire virtuelle

Profil des utilisateurs

Paramétres...

Paramétres du Bureau liés & votre connexion

Démarrage et récupération

Paramétres...

Informations de démamrage du systéme, de défailance du systéme et de

débogage

OK

Paramétres...

Variables d'emyironnemert...
[

Annuler
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GHDL : Linux
Installation d’une distribution Linux sur Windows

* Pour installer une disctribution Linux sur
Windows, vous pouvez utiliser WSL (Windows
Subsystem for Linux) sur Windows. Pour
I"installer, vous pouvez aller dans PowerShell en
administrateur et taper : wsl.exe — install.

* Sicela ne fonctionne pas, suivez les étapes
données a la page suivante pour le faire
manuellement.

2] gecyr@omsarasn: - | *®
Ins fallaflun succes sful!
WS puur Linux est désormais dl’pDﬂlble dans le Microsoft Store!
ctuer a niv N exéc sl.exe update’ ou en visitant https://aka.ms/wslstorepage
ation de WSL 3 parflr C C t ournira les derniéres mises 3 jour WSL, plus rapidement.
Pour plu d?informations, wvisitez https: .ms/us l toreinfo

o run a command as administrator (user "root"), use "sudo <command>".
See "man sudo_root” for details.

4.3 LTS (GNU/Linux 5.18.16.3-microsoft-standard-WSL2 x86_64)

* Documentation: http 1ielp.ubuntu.com
* Management: ds ic
* Support: https://ubuntu.com/advantage

shown once a day. To disable it please create the
/home /' f.hushluﬂiﬂ file.

=
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GHDL : Linux
Installer le WSL sur Windows manuellement

* QOuvrir PowerShell en mode administrateur puis faire la commande suivante et redémarrer l'ordinateur.

Windows PowerShell
opyright (C) Microsoft Corporation. Tous droits réservés.

estez le nouveau systéme multiplateforme PowerShell https://aka.ms/pscores

ordinateur pour ter er cette opération maintenant 2
») -

nable-WindowsOptionalFeature VirtualMachinePlatform

* OQOuvrir PowerShell en mode administrateur puis faire la commande suivante et redémarrer l'ordinateur.

r=tem32> Enable-WindowsOptionalFeature Microsoft-Windows-Subsystem-Linux
er l*mrdghateur pour terminer cette opération maintenant 2
[?] Adde (la valeur par défaut est « ¥ =)
i%] Windows Subsystem for Linux Update Setup - X

7 /7 . \ . . . Completed the'.n_rindows Subsystem for Linux
* Telécharger le package de mise a jour du noyau Linux : wsl_update_x64.msi Ut stup Wi

Click the Finish button to exit the Setup Wizard,

* |nstaller wis :

PS C:\Users\gcyr> wsl.exe 2

Pour plus d*informations sur les différences de clés avec WSL 2, visiter https://faka.ms/wsl2
L*opération a réussi.

P5 CivUsers\goyr>
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GHDL : Linux
Installer une distribution Linux pour Windows

e Choisir votre distribution Linux et I'installer (vous pouvez choisir Ubuntu 20.04)

Home Apps Games Devices Movies & TV Books Edge Depﬂﬂﬂ!ﬂls v warch /3 ‘

Run Linux on Windows
Install and run Linux distributions side-by-side on the Windows Subsystem for
Linux (WSL).

© > |[KAL]

BY OFFENSIVE SECURITY

Ubuntu openSUSE Leap 42 SUSE Linux Debian GNU/Linux Kali Linux

*x ko *hkw ["(.,pﬂs.w1z ko *hER
Thkeh

Installed Instakbed Owined nstalled COwned
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GHDL : Linux
Accéder aux fichiers de Linux a Windows et Windows a Linux

* Pour accéder aux fichiers Linux de I'explorateur Windows taper : \\wsIS dans la barre de navigation

o » Réseau » wslS » Ubuntu-22.04 » w i
2 Nom - Modifié le Type Taille
boot 2022-04-18 06:28 Dossier de fichiers
dev 2024-05-30 12:46 Dossier de fichiers
etc 2024-05-30 12:47 Dassier de fichiers
home I}%"E—‘—CE--J: 12:47 Dossier de fichiers
nents lost+found 2019-04-1012:35 Dossier de fichiers
media 2023-11-22 16:36 Daossier de fichiers
A mnt 2024-05-3012:46 Dossier de fichiers
3) opt 2023-11-22 16:36 Daossier de fichiers
e (G proc 2024-05-30 12:47 Dossier de fichiers
root Dossier de fichiers
run 2024-05-3012:47 Dossier de fichiers
snap 2023-11-22 16:37 Dossier de fichiers
~ sy 2023-11-22 16:36 Daossier de fichiers

* Pour accéder aux répertoire Windows sour Linux taper : cd /mnt/c

$ Is

hiberfil.sys
'Documents and Settings'

DumpStack.log.tmp
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file://wsl$

sudo apt install libgtk2.0-dev libglib2.0-dev

GHDL : Linux
Installer les packages sur Linux

e Sivous avez installé Ubuntu 20.04, vous aurez besoin de certains packages qui ne sont pas
disponibles. Sur le Shell Linux entrer les trois commandes suivantes :

sudo apt install make

sudo add-apt-repository universe
sudo apt update

sudo apt install csh

sudo apt install tclsh

sudo apt install tk8.6-dev

sudo apt install tcl8.5-dev

sudo apt install -y

sudo apt install -y gpert

sudo apt install libbz2-dev

sudo apt install libgtk2.0-dev libglib2.0-dev
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- MONTREAL Outils de simulation VHDL




GHDL : Linux
Installation de GHDL et gtkWave

GHDL

 GHDL est nativement utilisé sur Linux, mais peut aussi étre installé sur Windows, et utiliser par une
interface ligne de commande.

* Vous pouvez télécharger et installer I'installateur pour Windows. La version la plus simple a installer sur
WSL est la version « ghdl-installer-0.29.1.exe » sur le site : http://ghdl.free.fr/download.html. Ce n’est pas
la plus récente (elle ne supporte pas le VHDL 2008), mais elle est facile a installer puisque c’est un
exécutable Windows.

e Par la suite, vous devrez faire un Makefile pour compiler vos fichiers et I'exécuter sur votre Shell Linux.

gtkWave

* Nous allons utiliser la méme version que celle qui a été installée dans la partie GHDL : Windows, donc rien
de plus a faire ici.

- { » . - s . - \ 7 .
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http://ghdl.free.fr/download.html

GHDL : Linux
Utilisation de GHDL et gtkWave

* Par la suite, vous devrez faire un Makefile pour
compiler vos fichiers et I'exécuter sur votre Shell
Linux. Voici un exemple pour mon compteur gray

SHDL = ghdl.exe
FLAGS ="—--std=93"
Bl GTKWave - C\PolyGeyrLocal GitHub\INF2500- AUZ4 Theme0\ CompteurGray\ GHDL\wave.ghw
all: i ; i '
E=3 | L) -a £ (FLALGS) GrayvCounter.vhd Testbench GrayCounter.vhd Fe ER EEE TmE LEEs WED FE
$(GHDL) -& $(FLAGS) Testbench GrayCounter e @ @ C, ka= | <@ & | Fromfosec To:[195 ns &2 | marker: 169100 ps | Cursor: 106700 ps
5(GHDL) -r 5 (FLLGS) Testbench GrayCounter --wave=wave.ghw --stop-time=lus
- 85T Signals Waves
top I - r r rr -°r r -°* -{ ° 1 T "’ T T
° I | I 4 . f- h . B 4 testbench_graycounter Q0+ 00+ 100+ sD1+ ADLF Q1+ 01+ ALLd sl \L1d W11+ i10+ A0+ A0+
En allant dans le répertoire de vos fichiers, vous s
gray_temp

n‘avez qu’a faire : make

* Le script fait 3 étapes::

[1 counter[3:0]

— Compilation (avec le —a)
— Elaboration (avec le —e)
— Simulation (avec le —r)
e Par la suite, un fichier .ghw sera créé et vous pourrez

I'ouvrir dans gtkWave pour voir le résultat de la
simulation
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Active-HDL de Aldec (Simulateur HDL)

* Sivous décidez d’utiliser Active-HDL pour vos
simulations, vous pouvez télécharger la version la plus
récente étudiant et gratuite :
https://www.aldec.com/en/products/fpga simulation
/active hd| student

* Pour savoir comment créer votre projet dans Active-
HDL, vous pouvez regarder les étapes dans :
https://www.aldec.com/en/support/resources/docu
mentation/articles/1054

Active-HDL™ | Student Edition \

Free Active-HDL Student Edition

Active-HDL Student Edition is a mixed language design entry and simulation tool offered at no cost by Aldec for students to use during

Free Download

their course work

Licensing

Active-HDL Student Edition includes a "load and go" license. This means students can begin using it immediately after installing.

Key Features of Active-HDL Student Edition

* Mixed language simulator

* Multi-FPGA & EDA Tool Design Flow Manager

» Graphical Design entry & editing

* Code2Graphics and Graphics2Code

* Pre-compiled FPGA vendor libraries

« |EEE Language Support: VHDL, Verilog, SystemVerilog(Design), SystemC
+ Waveform Viewer and List Viewer

¢ Interface with MATLAB®/Simulink®

e HTML and PDF Design Documentation

POLYTECHNIQUE INF3500 : Conception et réalisation de systémes numériques
. MONTREAL Outils de simulation VHDL

12


https://www.aldec.com/en/products/fpga_simulation/active_hdl_student
https://www.aldec.com/en/products/fpga_simulation/active_hdl_student
https://www.aldec.com/en/support/resources/documentation/articles/1054
https://www.aldec.com/en/support/resources/documentation/articles/1054

Active-HDL
Création d’un projet

orkspace not loaded) - Active-HOL Student Edition (64-bit)

Edit Search  View Workspace Design  Simulation  Teols Window  Help

Q= B[

Open Workspace..

Close Workspace

Mew

) Open..
Open design from
Open Symbol...

% Close

Close All

»
“hr

* An Workspace.
Ctri+0 Ap Desgn..

Source Control A VHDE Source...

-1 -

Mew Design Wizard I,\\S

How would you like to create Design Resources?

() Create an empty design
() Create an empty design with Design Flow
{®) Add existing resource files

ew Design Wizard

Select resource files to be added to the design.

The following files will be added to the design:

Path

¢ wusershgoyrdownloadsYabo Mhgraycounter....
¢ wsershgeyrdownloadsYabo Mestbench_ar...

N

x>
Contents
WHDL Source Code
WHDL Source Code
Property Page

Specify additional information about the new design.

Design Language
Block Diagram Configuration: | Default HOL Language

[This option creates an empty design, allows specifying sources to be added prior to
creating the design, and enables Design Flow Manager. You can select a vendor of
our synthesis or implementation tool, technology, libraries, and specify the default HDL
anguage of your new design entry sources.

(®) Create New Workspace
Add Design to Curent Workspace

< Précedent Annuler

Add Default HDL Language: WHDL

Target Technology
< Précédent An Vendor: I/\x, Hiliroe2023x
Technology: Zyng

<P

Annuler

-
€
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Active-HDL
Création d’un projet (suite)

Mew Design Wizard >
Specify basic information about the new design. [ Labab, laboD - Active-HDL Student Edition (64-bit) o
File Edit Search View Workspace Design Simulation Tools Window Help
AT @ B[6u o vER RS mo % 2|9 B 0|&|S)|
||-'E'|:":'[:I MNew Design Wizard 2 | [3DesignBrowser X

Top-Level selection

Select the location of the design fl:“der:

0. Unsorted
The new design will have the following specifications: . R
|C:'-.Llsers ‘geyrDownloads' Labal Workspace "Labol)": 1 design(s)
B Labo0

Design name: Labol 7 Add New File

Do not create dESigI'I dII'E-'CtDF‘_l' 1 %ﬂ_ testbench_graycountervhd
. + g N 2 it graycounter.vhd

et Rt Il ek e imstl M mea e Eecyleceas ot The following files will be added to the design:

A Add New Library L\\)
il LaboO library

|La|:u:|D ¢ wsersgoyrdownloads labo('testbench_graycounter vhd
¢ wisersgoyrdownloadsYNabograycounter vhd

The name specified here will be used as the file name for the libr
|ogical name of the library. You can change the logical name late

Design file path:
C:UsershgeyrDownloads' Labo(%Labo 0 adf

Design file path [ Files ta Structure ([ Resources
< Précédent || Suivant > b-lConsale
|C:\Llsers‘-.gc'_.'r\Duwnloads\Laboﬂ\Laboﬂ.adf o # DESIGN: Default Design Language: VHDL
= # DESIGN: Default BDE Language: VHDL
I:l':DITIIJilE-‘ source files after creation o # DESIGN: Flow Manager: Not Defined
< Précédent Teminer Annuler

%} POLYTECHNIQUE INF3500 : Conception et réalisation de systémes numériques
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Active-HDL
Compilation

Top-Level selection

0, Unsorted

Waorkspace "Labo0': 1 design(s)

B Labol
/7 Add Mew File
1 @ﬂz'testbench_qravcnunter.vhd
2 % graycoL Open
A Add Me

L Openin
il Labo0 i

7" Add File to Design...

Refresh contents...

Assign HOL Files...

2% Compile

Exclude frem Compilation

[ Synthesis Check

Compile All

Cormpile All in Folder

Design Compilation Crder...

[y Copy

i Compile All with File Recrder

F11

Ctrl+C

=] Console

= # Compile
* # Compile
* # Compile
« # Compile
= # Compile

-

] rancale

Entity “"Testbench_GrayCounter"”
Architecture "sim" of Entity "Testbench_GrayCounter™

Entity "GrayCounter"

Architecture "Behavioral® of Entity "GrayCounter®

success O Errors @ Warnings

Analysis time

63.0 [ms]

@ POLYTECHNIQUE INF3500 : Conception et réalisation de systémes numériques
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Active-HDL
Simulation

rkspace  Design  Simulatior / abo, labe0 - untitled.awe * - Active-HDL Student Edition (64-bit)
Edit Search Vi Work Dlesi Simulati Wavef Tocls  Wind Hel
E| @[l g '|m - I Earcl . IE: OI' space EsIgn Imulation av ljl'm‘ ools indow Elp )
@B EEavEHERs Moo Ux 4 EBRS> a2 0]
S - [ W2 N > [ ]«
. ns
& testbench_graycounter (sim) ~ & s| WeWcNmir @Hq %h—a H m|a G @ \ -
Hierarchy =] Alt+F5 h
- Signal name Value ' ' ' I.IHI: t+ :I
n.r M P :T?lbm:h_dﬁmymmer[sm} A . = "
Wl std.st 5 E
e By = : B BOQAQAQE|w s
| Initialize Simulation (FE) i P EIIr gray_out U
W ieeestd_logic_1164 9 d}’_ , 200 )
= - JUI index
O & B & . ¢ ieee. NUMERIC_STD
7| Q Q0 &|a &% () CLOCK PERIOD  T0ns
(x) RESET_PERIOD 20 ns
400 [ (x) EXPECTED_SEQ 0.1,3,2,67,5 .
B 'Labol’ Design Settings
Category:
~ General
Mame h
= DES;:D"E"E‘ Dl Laboo Name Value
Structure ) Multiple-Unit I clic 0
Status #5%  graycounter(behavioral) 1T reset 0 . . Q
) thenth ,
v comn ™" b gt B gyt U Ajouter les signaux a |9 Wave
> WHOL I index 0
> ‘;'I"F"g 7T CLOCK_PERIOD  10ns
© Linting 77 RESET_PERIOD  20ns
> ALINT-PRO E 7T EXPECTED_SEQ  (0,1,3.2,6,7,54,C.D,FE....
~ Simulation
> VHDL
» Verilog
Access to Design Objects
> Assertions Cursor 1 El
SDF I
Trace/Debug @ Fil ) ta Struct (IH R
ijera_pROINSimSA .m Hes AR ructure ..@ ES0Urces
> Entries
w Coverage Profiler
» ACDB Coverage
Profiler
Verilog PLI Application
C Code Debug Settings
Default ok || cancel ||y |
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Active-HDL
Résultats de simulation

Y Labo0, labo0 - untitled.awc * - Active-HDL Student Edition (64-bit)
File Edit Search View Workspace Design Simulation Waveform Tools Window Help

HraBaEavEHRER S mos o U 4|0 EHA|R S & & » b » [ 000 e m |G. B, 3 1950+ 0
[g Design Browser =|[x] [Ar untitled.awc * [@[x]
& testbench_graycounter {sim) ~ oo s # @”@ %‘}—a g‘a Q@ g Q‘n" ﬂa| e n:.“|.‘u.| n |ﬁ+ B ‘Jf.n.-r
Hierarchy Signal Val 40 20 120 166
4 Testbench_GrayCounter (sim) gnal neme e - = = =
nr dik 1
std.standard
std TEXTIO I = g
ieee.std_logic_1164 Sl sray_nut 07
% ieee NUMERIC_STD e i
(%) CLOCK_PERIOD 10ns 18 ns
() RESET_PERIOD 20 ns 208 ns
[ (%) EXPECTED_SEQ 0,1.326T75,.. O, 1, 3, 2, 6, 7. 5, 4, C, D. F. E, A, B, 9, B, @
MName Value 2
I el 1
JUI reset 0
[0 gray_out 0
I index 7
JC CLOCK_PERIOD  10ns Cursor 1
7L RESET_PERIOD 20ns v 4 |
@ Files e Structure [ Resources
-l Console
= # Waveform file 'untitled.awc' connected to 'C:/Users/gcyr/Downloads/Labo0/src/wave.asdb'.
= run
s # EXECUTION:: NOTE  : Comparing value = 0
= # EXECUTION:: Time: 25 ns, Iteration: @, Instance: /Testbench_GrayCounter, Process: stimulus process.
= # EXECUTION:: NOTE : Comparing value =
= # EXECUTION:: Time: 35 ns, Iteration: @, Instance: /Testbench_GrayCounter, Process: stimulus process.
o # EXECUTION:: NOTE : Comparing value = 2
= # EXECUTION:: Time: 45 ns, Iteration: @, Instance: /Testbench_GrayCounter, Process: stimulus process.
o # EXECUTION:: NOTE  : Comparing value = 3
= # EXECUTION:: Time: 55 ns, Iteration: @, Instance: /Testbench_GrayCounter, Process: stimulus process.
= # EXECUTION:: NOTE : Comparing value = 4
= # EXECUTION:: Time: 65 ns, Iteration: @, Instance: /Testbench_GrayCounter, Process: stimulus process.
o # EXECUTION:: NOTE  : Comparing value = 5
= # EXECUTION:: Time: 75 ns, Iteration: @, Instance: /Testbench_GrayCounter, Process: stimulus process.
o # EXECUTION:: NOTE  : Comparing value = 6
= # EXECUTION:: Time: 85 ns, Iteration: @, Instance: /Testbench_GrayCounter, Process: stimulus process.
o # EXECUTION:: NOTE  : Comparing value = 7
= # EXECUTION:: Time: 95 ns, Iteration: @, Instance: /Testbench_GrayCounter, Process: stimulus process.
o # EXECUTION:: NOTE : Comparing value = 8
= # EXECUTION:: Time: 105 ns, Iteration: ©, Instance: /Testhench_GrayCounter, Process: stimulus process.
o # EXECUTION:: NOTE  : Comparing value = 9
= # EXECUTION:: Time: 115 ns, Iteration: ©, Instance: /Testhench_GrayCounter, Process: stimulus process.
2 # EXECUTION:: NOTE  : Comparing value = 18
= # EXECUTION:: Time: 125 ns, Iteration: ©, Instance: /Testhench_GrayCounter, Process: stimulus process.
2 # EXECUTION:: NOTE : Comparing value = 11
= # EXECUTION:: Time: 135 ns, Iteration: ©, Instance: /Testhench_GrayCounter, Process: stimulus process.
2 # EXECUTION:: NOTE  : Comparing value = 12
= # EXECUTION:: Time: 145 ns, Iteration: ©, Instance: /Testhench_GrayCounter, Process: stimulus process.
2 # EXECUTION:: NOTE  : Comparing value = 13
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Vivado (outil de développement Xilix)

* Pour utiliser et installer gu’un seul outil pour la
compilation, simulation, synthese et implémentation,
on vous suggere d’utiliser Vivado pour simuler.

* Vous pouvez télécharger la version la plus récente

(2024.1) et gratuite
-https://www.xilinx.com/products/design-
tools/vivado/vivado-buy.html
Vivado ML Standard & Enterprise Edition
by: AMD
AMDZ1
:{’Lil‘f._‘?',f'“ Download Vivado™ ML Standard Edition free. Purchase licensing options for Enterprise Edition start at $2995.
‘L _h_-": Product Add-Ons:

Vitis Model Composer

@& Click to Enlarge

POLYTECHNIQUE INF3500 : Conception et réalisation de systémes numériques
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Vivado
Installation

Vous devrez d’abord vous identifier avec un compte créer sur erT— S

Select Edition to Install

: https ://Sso-regist ratio n_qa .a m d . CO m/ pou r pouvoi r Vous Select an edition to continue installation. You will be able to customize the content in the next page.

(@) Vivado ML Standard

i d e n t ifi e r I O rs d e I V4 i n Sta I | a t i O n p a r I a S u ite Vivado ML Standard Edition is the no-cost, device limited version of the Vivado ML Enterprise edition. Users can add Vitis Model Composer which is an AMD toolbosx for MATLAB and Simuiink to design for AT Engines
.

2nd Programmable Logic. Users can select to instal the Vitis Embedded Development which is an embedded software development package. If you have been using AMD System Generator for DSP, you can
continue development using Vitis Mode! Composer.

() Vivado ML Enterprise

Vivado ML Enterprise Edition includes the ful complement of Vivado Design Site tools for design, including C-based design with Vitis HLS, implementation, verification, and device programming. Compiete device
support, cable drivers, and documentation Mavigator are induded, Users can add Vitis Model Composer which is an AMD toolbax for MATLAB and Simulink ta design for Al Engines and Programmable Logic, Users

can select to install the Vitis Embedded Development which is an embedded software development package. If you have been using AMD System Generator for DSP, you can continue development using Vitis Model
Composer.

«nstall Type

ctinstall type and provide your AMD.com E-mail Address and password for authentication.

Select Product to Install
Please provide your AMD user accaunt credentials to download the required files. lect a product to continue installation. You will be able to customize the content in the next page.
If you don't have an account, please create one. If you forgot your password, you can resetit here. S
O vits
E-mal Address | genevieve.cyr @polymtl.ca
Installs Vitis Core Development Kit for embedded software and application acceleration development on AMD platforms, Vitis installation includes Vivade Design Suite, Users can alse install Vitis Model Composer to
design for Al Engines and Programmable Logic in MATLAB and Simulink.
Password
(@ vivado
@ Dowriosd and Instal Indudes the fiil complement of Vivado Design Suite tools for design, induding C-based design with Vitis High-_evel Synthesis, implementation, verification and device programming, Complete device support, cable
ownoad and Instal Naw driver, and Decument Navigator included, Users can also instal Vitis Model Composer to design for Al Engines and Programmable Logic in MATLAB and Simulink, Users can select to instal the Vitis Embedded
Development which is an embedded software development package.
Select your desired device and tool installation options and the installer wil dowrload and instal just what is required.
(C) vitis Embedded Development
(O Download Image (instal “The vitis Embedded Development is a standalone embedded software development package for ereating, buiding, debugaing, optimizing, and downloading softnare applications for AMD FPGA processors. It
includes a new Vitis IDE (Preview) with its new backend Vitis Server, as well as the dassic command line utiities such as hw_server, bootgen and program_flash,
The installer #¥ download an image containing all devices and tool options for later installation. Use this option if you wish to install a full image on a network drive or allow different users maximum fiesdbility when
instaling.
(C) BootGen
Installs Bootgen for creating bootable images targeting AMD SoCs and FPGAS.
< Back Cancel
() Lab Edition
Installs only the Vivada Lab Edition. This standalone product indudes Vivado Design Programmer, Vivado Logic Analyzer and UpdateMEM tooks.
(O Hardware Server
Installs hardware server and JTAG cable drivers for remote debuaging.
(©) Power Design Manager (POM)
Installs only the Power Design Manager (PDM). Power Design Manager is a standalone design tool used to estimate power requirements of Versal and Kria products. Tt supports the Xiinx Power Estimator (XPE) file
exchange format for importing data from Vivado and XPE.
(©) Documentation Navigator (Standalone)
Documentation Navigator (DocNav) provides access to AMD FPGAS & Adaptive SoCs technical documentation both on the Web and on the Desktop. This is a standalone installation without Vivado Design Suite.
of
Copyright © 1986-2022 ilinx, Inc. Al rights reserved. < Back Next > Cancel
- ;. N C ht © 1986-2022 Xilinx, Ir Allrights d.
Copyright @ 2022-2024 Advanced Micro Devices, Inc. Al rights reserved. SEne T et

<Back
Copyright © 2022-2024 Advanced Micro Devices, Inc. All rights reserved.
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https://sso-registration-qa.amd.com/

Vivado
Installation (suite)

D Unified Installer for FPGAs & Adaptive SoCs 2023.2 - Select Destination Directory

LN AMD Unified Installer for FPGAs & Adaptive 50Cs 2024.1 - Vivado ML Standard
Select Destination Directory

Choose installation options such as location and shorteuts,

1 ~vado ML Standard

r Installation Option: [ Select shortcut and file assodation options
Felect the installation directory ’, Create program group entries

Customize your installation by (de)sele

€ iilinae Silinx Design Tools

Vivado ML Standard Edition is the no-cost, device limited version of the Vivado ML Enterprise edition. Users can add Vitis Model ER——

and Simulink to design for Al Engines and Programmable Logic. Users can select to install the Vitis Embedded Development whit ) Create desktop shartuts
package. If you have been using AMD System Generator for DSP, you can continue development using Vitis Model Composer. B Rs
Manager for power estimation of Versal, UltraScale+, and Kria products.

Create file assodations
C:Wilinxitis_HLS/2023.2 Apply shartcut & file assodation selections to
(®) Current user

location
L:J% DESing Tools C:Wilinx\Dowrloads\Vivado_2023.2 O Al users
= Vivado Design Suite g —
: Vivado 'Sk Space ea AMD Unified Installer for FPGAs & Adaptive SoCs 2024.1 - Select Destination Directory
'|"'t| HLS Download Size: 14.31GB
s Disk Space Required:  49.41 GB . - -
[] vitis Model Composer(Toolbox for MATLAE and Simulink. Indudes the functig ystem Generator for DSF Final Dick Usage:  30.37.GB 4 act Destination Directory
Vitis Embedded Development Disk Space Avallable: 30179 GB
E Power Design Managerp‘{-nPDM) 2 | AMD Unified Installer for FPGAS | e Choose installation options such as location and shortcuts.
D Dociaw Accept License Agreements r Installation Op‘ilc“ns‘_ . rSelect shortcut and file assocation opi
I:—:I‘ Devices . . ~Select the ir 1 directory Create program group entries —
E} % ;mi:"czewges for Kria 5OMs and Starter Kits Please read 1'*& following terms and conditions and indicate that you agre o Wlire ¥ilinx Design Tools
i roduction Devices
E- @] socs - End User License Agreement for Vivado  Installation location(s)
; Zyng-7000 {imited support) ) Create desktop shortouts
[ 2zynqUltrascale+ MPSaC (limited support) By checking "I Agree” below, or OTHERWISE ACCESSING, DOWNLOADING, INSTALLING or | | C: Wiinx\Vivado|2024.1 S
. Zyng UltraScale+ RFS0C agreement, which can be viewed by dicking here, . ) .
B IE‘ 7 Series limited sunpart C: Wilinx\vitis_HLS\2024. 1 Apply shortcut & file association sele
=B { pport)
. Artix-7 [] 1 Agree B —— (®) Current user
[ Kintex-7
- spartan-7 C:\ilinx\Downloads\Vivado_2024. 1 (D) all users
Virtex=7 ~ Third Party Software End User License Agreement for Vivado %
. - Disk Space Required
- [ UlraScale (imited support) By checking "I AGREE™ below, or OTHERWISE ACCESSING, DOWNLOADING, INSTALLING ¢ o s N
B[] UltraScale+ {imited support) the agreement, which can be viewed by dlicking here. SITIELEEE 13.2GB
- Versal ACAP Disk Space Required: 47.81GB
[ Engineering Sample Devices Final Disk Usage: 28.45GB
=" Installation Options Disk Space Available: 203,16 GB
e Install Cable Drivers (You MUST disconnect all Xilinx Platform Cable USB II cables be

Download Size: 13.2 GB
Disk Space Required: 47.81 GB
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Vivado
Création d’un projet

B2l Mew Project

Project Name
Enter a name for your project and specify a directory where the project data files will be stored.

Quick Start

Project location: C:PolyGeyrLocaliGitHub/INF3500-AU24/ThemeiCompteurGray/Vivado

[ Create project subdirectory

H i
C rE ate [. E [t ) Project will be created at: C/PolyGeyrLocal/GitHub/AINF3500-AU24/Theme0/CompteurGray/Vivado

Open Project >

Open Example Project >

Create a New Vivado Project

This wizard will guide you through the creation of a new project

To create a Vivado project you will need to provide a name and a location for your project files. Next, you will specify the type of
Finally, you will specify your project sources and choose a default part.

New Project

Project Type
Specify the type of project to create.

(@) RITL Project
You will be able to add sources, create block designs in IP Integrator, generate IP, run RTL analysis, synthesis, implementation, design planning and analysis

Do not specify sources at this time
[ Projectis an extensible Vitis platform

Post-synthesis Project
‘You will be able to add sources, view device resources, run design analysis, planning and implementation.

Do es at this time

/0 Planning Project
Do not specify design sources. You will be able to view part’package resources

POLYTEFHNIQUE INF3500 : Conception et réalisation de systémes numériques
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Vivado
Création d’un projet (suite)

Mew Project ew Project e
Default Part 0
Default Part Choose a default AMD part or board for your project. New Project Summary

@ AnewRTL project named ‘CompteurGray will be created.

Choose a default AMD part or board for your praject.
@ The default part and product family for the new project
Partz | Boards Default Board: pyng-z2

"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" Default Part: xc72020clg400-1
© To fetch the latest available boards from git repository, click on ‘Refresh’ button. Dismiss Family: Zyng-7000
Package: clg400
Reset All Filters L ST
Farts | Boards Vendor: | tul.com.tw w Mame:  All Remaining “ Boa
© To fetch the Iatest available boards from git repi a ooy
/) a
. S h: [ Q- ~
Reset All Filters 2earc
Display Name  Preview Status  Vendor File Version  Part {0 Pin Count  Board Rev  Available I0Bs

pyng-z2
Vendoar: | tul.com.tw L

N
)
ReEesh C.
%Status L

Catalog was last updated on 05/31/2024 6:08:30 AM

fyng UltraScale+ PYMO-Z1 Development Board — @)

Installer le package du board pynk-z2 :

- Choisir tul.com.tw

- Appuyer sur refresh

- Un composant apparaitra (Zynq UltraScale+PynqzU
Development Board)

- Appuyer sur Téléchargement (fleche vers le bas dans status)

Installed tul.comtw 1.0 xc7z020clg400-1 400 10 125

To create the project, click Finish

{7&s POLYTECHNIQUE INF3500 : Conception et réalisation de systémes numériques
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Vivado
Création d’un projet (suite)

Add Source Files

() Add or create constraints ) i
- - Look in: Vivado

Add or create design sources

C - [CG/PolyGeyrioc -AU24/Therned/C 1- Vivade 2023.2 C t G h
File  Edit Flow Tools Repots Window Layout View Help Ce: — ) ) U m p E ur ra]lll I:a I: E
m « - B B8 X % [} Add nrc{,\\;ate simulation sources
— 3 — CompteurGray.hw
Flow Navigator ? PROJECT MANAGER - CompteurGray
~ PROJECT MANAGER H
— Sources 2.0 CompteurGray.ip_user_files
a T/ s +
Design Sources CompteurGray.sim
Language Templates » & Constrainis Seftings  Edit
T Ip Catalog = simulation Sources Project name CompteurGray . Gra].fCﬂur'lter.'uﬂd
sim_1 Project location: Ci/PolyGeyrocaliGitHuB/INF3500-AU24/The me0/CompteurGrayivivado
~ IPINTEGRATOR > [ Utiiy Sources Product family. 2yng-7000 . Add Sources
Create Block Design Project part pyng-z2 (xc72020clg400-1) TE StbenCh_G rEl].-'CU Ur‘ItE r"‘llhd
o Top module name: Not defined
WL o Add or Create Design Sources
Simulator language: Mixed
Specify HDL, netlist, Block Design, and IP files, or directories containing those file types to add to your project. Create a new source file
¥ SIMULATION | e N . N
Hierarchy | Libraries  Compile Order Board Part disk and add it to your project.
Run Simulation
Display name: pyng-z2
Simulation-Only Sources Properties ? 00X
~ RTL ANALYSIS Board part name: tul.com.tw:pyna-z2:part0:1.0
» Run Linter sim_1 £ Board revision 10
Connectors: No connections +A
> Open Elaborated Design Default directory:  Gi/PolyGeyrLocallGitHUB/INF3500-AUZ4The me0/CompteurGrayNivade Repository path ci |_storesxiling_board_store
., Index Mame Library Location
File count 0 URL: hitp:fwww.tul.com.tw
v SYNTHESIS Board oveniew: pyng-z2 i i ' i
P Run Synthesis [ ] 1 GrayCountervhd wil_defaultlio  C:/PolyGoyrLocallGitHUB/IMNF3500-AU24Mhemed/Comg
> Opensynth } 5 [ ] 2 Testbench_GrayCountervhd  xil_defaultib  Ci/PolyGeoyrLocal/GitHub/INF3500-AU24/Theme0/ComE
P ¥
Synthesis Implementation
~ IMPLEMENTATION Status: Not started Status Nt started
B Run implemeniation | S > Messages: Na errors or warnings Messages: Na errors or wamings
General  Properiies Part xc7z020clg400-1 Part. xc7z020clg400-1
> OpenImplemented Design jE
TciConsole | Messages | Log | Reports | DesignRuns  x ?2_0OCL
v PROGRAM AND DEBUG - -
" Q = 2 %
i Generate Bitstream
Name Constraints ~ Status WNS TNS WHS THS WBSS TPWS Total Power FailedRoutes Methodology RQAScore QoR Suggestions LUT FF BRAM URAM DSP  Start Elapsed Run Strategy
> Open Hardware Manager ~ [ synth_1 constrs_1 Not started Vivado Synthesis Defaults (Vivado Synthesis 2023) <
impl_1  constrs_1 Not started Vivado Defaults (Vivado X K K X
Add Files | | Add Directories | | Create File
[ Scan and add RTL include files into project

[+ Copy sources into project

Recurse all subdirectories and add found HDL

files to your project.
= Back

N
)

|
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Vivado
Simulation

P2l CompteurGray - [C:/PolyGeyrLacal/GitHub/INF3500-AU24/Themed/ CompteurGray/Vivado/CompteurGray.xpr] - Vivado 2023.2

- x
File  Edit Flow Tools Repots Window  Layout  View  Help File Edit Flow Tools Reports Window Layout View Run  Help Ready
" W oo X | S IR - B i« » » 10 us v x (&) Default Layout ~

~ PROJECT MANAGER

[B] Compteurtray - [C:/PalyGeyriocal/ GitHub/INF3500-AUZ4 Themeb/ CompteurGray/Vivado/ CompteurGray.xpr] - Vivado 2023.2

Flow Navigator

SIMULATION - Behavioral Simulation - Functional - sim_1 - Testbench_GrayCounter

v PROJECT MANAGER

Sources Scope Objects Untitled 1
£+ Setiings
£F Settings Q T = -] Q &
Q x = + & Add Sources =7
Add Sources Name DesignUnit “  Name Valug ™
Language Templates ¥ Design Sources Language Templates ~ {8 Testbench_GrayCounter  Testoench_Gr 14 ek 1
» @ < Testbench_GrayCounter(si 1 T IP Catalog = dut GrayCounter(E 1 reset 0
*:r IP Catalog > Constraints > B4 gray_out[3:0] o
> Simulation Sources (1 ¥ IPINTEGRATOR 14 index 17
~ IP INTEGRATOR » [ Utility Sources Create Block Design 18 CLOCK_PERIOD 10000 |
Create Block Design 1§ RESET_PERIOD 20000
» '¢' EXPECTED_SEQIO16I[3:0] 01,32
Run Simulation
~ SIMULATION
. Hierarchy Libraries Compile Orde
Run Simulation v RTLANALYSIS
Run Behaw%a\ Simulation » Run Linter
~ RTLAMALYSIS > Open Elaborated Design
#RunLinter bl
v SYNTHESIS
> OpenElabora
P Run Synthesis < 3w < 3w
> Opens
v SYNTHESIS Tel Console
P Run Synthesis $ 11 B B @

50 135 ns Iteration: 0 Process: /Testhench_GrayCounter/stimulus_process File: C:/PolyGeyrLocal/GitHub/INF3500-AU24/Theme0/CompteurGray/Vivado/Testbench_GrayCounter.vhd ~
Comparing value = 12
: 145 ns TIteration: 0 Process: /Testbench GrayCounter/stimulus_process File: C:/PolyGeyrLocal/GitHub/INF3500-AU24/Theme0/CompteurGray/Vivado/Testhench_GrayCounter.vhd
~ IMPLEMENTATION Comparing velus - 13
: 155 ns TIteration: 0 Process: /Testbench GrayCounter/stimulus process File: C:/PolyGeyrLocal/GitHub/INF3500-AU24/Theme0/CompteurGray/Vivado/Testhench GrayCounter.vhd
» Run Implementation PROGRAN AND DEBUG Comparing value = 14
o " 165 ns Iteration: 0 Process: /Testhench GrayCounter/stimulus process File: C:/PolyGcyrLocal/GitHub/INF3500-AU24/Theme0/CorpteurGray/Vivado/Testbench GrayCounter.vhd
s o _ i1 Generate Bitstream Comparing value — 15
> Open Hardware Manager 175 ns Iteration: 0 Process: /Testbench GrayCounter/stimulus process File: C:/PolyGcyrLocal/GitHub/INF3500-AU24/Theme0/CorpteurGray/Vivado/Testbench GrayCounter.vhd
Log : Comparing value = 16
~ PROGRAM AND DEBUG 185 ns Iteration: 0 Process: /Testbench GrayCounter/stimulus process File: C:/PolyGcyrLocal/GitHub/INF3500-AU24/Theme0/CorpteurGray/Vivado/Testbench GrayCounter.vhd
a g = INFO: [USE-XSim-96] XSim completed. Design spapshot 'Testbench_GrayCounter behav' loaded.
fi Generate Bilstream INFO: [USF-XSim-97] ¥Sim simulation ran for 1000ns
launch_simulation: Time (s): cpu = 00:00:06 ; elapsed = 0 Memory (MB): peak = 1500.895 ; gain = 27.852
> OpenHardware Manager !
Synthesis Implementation Simulation
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