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Vitis: razvo] SW za SoC
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(BSP knjiz.) -

n lab1.sw - test/src/helloworld.c - Vitis IDE

|Ei|e Edit Search Vitis Project Window Help
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» = hw 38 * bootrom/bsp configures it to baud rate 115200 2
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VE standalone_ps?_cortaag_ﬁ 41 | UART TYPE BATUD RATE Ll platform.h
5 (= bsp S 1 xil_printf.h
» [=- resources a3 Bartns5s0 9600 @ main() : int
n platform.spr uartlite Configurakle only in HW design
D platform.tcl ps7_uart 115200 (configured by bootrom/bsp)

w E‘ test_system [ design_1_wrapper ]

a p I i ka Cija — 135:_!: test [ standalone_ps7_cortexad 0]

3 :gf;.' Binaries
5 il Includes

&1 Assistant 331 = SRO0O% 8§ =0

design_1_wrapper [Platform]
v & test_system [System]
~ {5} test [Application]
{i. Debug
%, Release
“ Debug
7, Release

#inclode <stdio.h>
#include "platform.h"
f#include "xil printf.h"

int maini()
{
init_platform();

& Console EE] 1': Problems Vitis Log ® Guidance
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uart (CONNECTED)

Hello World
Successfully ran Hello World applicationHello World
Successfully ran Hello World application

design_1_wrapper
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|zvozi opis HW iz orodja Vivado

Window Layout Wiew Help write_bitstream Complete
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File Edit Flow Tools Reports
Project
I Add Sources..
Close Implemented Design
Checkpoint

Constraints

IP
Text Editor

Import
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Print...
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design_1_i (design_1
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Export Hardware.

Expaort Polocks...

Evnnrt IR Madal

Shrani: design_1_wrapper.xsa

.. |
Expaort Constraints...

# Export Hardware Platform >

Output

Set the platform properties to inform downstream tools of the intended use of the '
target platform’s hardware design.

‘ Pre-synthesis
This platform includes a hardware specification for downstream software tools.

é ® Include bitstream

§This platform includes the complete hardware implementation and bitstream, in
‘addition to the hardware specification for software tools.

= Back Cancel




Vitis IDE

¢ lab1 - [C/projfandrej/labl.xpr] - Vivado 2023.1

File Edit Flow Tools Reports Window Layout

'=A Floorplanning
Flow Navigator /0 Planning
~ PROJECT MANAGER Timing
-|:|- Settings Power Constraints Advisor...
Add Sources "1  Schematic

Language Templ

Show Hierarch
F IP Catalog - v

Edit Device Properties...

~ [P INTEGRATOR Create and Package Mew IP...

Create Block Des Create Interface Definition...

Open Block Desi

Generate Block C Run Tel Script.

Property Editor

v SIMULATION Associate ELE Files...

Run Simulation
Compile Simulation Libraries...

Wivado Store...

» Run Linter Custom Commands

» Open Elaborated Launch Vitis IDE

Enable Dynamic Function eXchange...

Generate Memory Configuration File..

View

Help

Naredi novo mapo znotraj projekta, npr. labl.sw

£\ Vitis IDE Launcher

Select a directory as workspace

| Vitis IDE uses the workspace directory to store its preferences and development artifacts.

| [ Browse..

B
Workspace: |C:\pr0j\andrej\|ab‘|.5w )
| I

[] Use this as the default and do not ask again

» Restore other Workspace

Launch Cancel

[
£\ New Vitis IDE Available!

&

[] Don't show this again

X

A new Vitis GUI is now available within the new Vitis Unified IDE. Be the first to try the
public preview of the new, modern GUI and provide your feedback to AMD. Do you
want to learn more?

a Select Workspace Directory

3 v <« proj » andrej ~ G Search andrej
Organize * Mew folder = -
erk2024 Mame - Date modi..  Type Size
labl.gen 01/10/202...  File folder
lab1.hw 01/10/202...  Filefolder
~ [ This PC labl.p_user files  01/10/202.. File folder
> = Windows (C:) labl.runs 01/10/202...  File folder
»  we= Local Disk (E2) lab1.sim 01/10/202...  File folder
5 3 Network labl.srcs 01/10/202...  File folder
labl.sw 01/10/202...  File folder
Folder: labl.sw

Windows Security

Do you want to allow public and private
networks to access this app?

Windows Firewall has blocked some features of eclipse.exe on all
public and private networks.

% eclipse.exe

Publisher Unknown

Show more

N

Allow Cancel




Nov Vitis projekt: 1. korak - izbira platforme

L\ Iabl.sw - Vitis IDE

File Edit

Search Vitis Project Window Help

| & | O] Welcome &2

- o x
= 8
Click Here!
To preview the new Vitis Unified IDE
— — —
PROJECT PLATFORM RESOURCES

Create Application Project Add Custom Platform Witis Documentation

Create Flatform Project Witis Developer

Create Library Project

Impart Project

PoiS¢emo na disku: design_1_ wrapper.xsa

n Mew Application Project

| Platform

Mote: A platform project will be generated automatically in workspacd for the selected XS4, It can be
customized later,

Select a platform from repository |[7 Create a new platform from hardware [XSA)

Hardware Specification

Chprojhandredesign_1_wrapper.xsa

i vk 190
vk 180
zci02
XSA File: (2700
zcul(2
zcul(e
zed

Chprojiandrefdesign_1_wrapper.xsa

Boot Components

B Generate boot components

Platform name:  design_1_wrapper

Cancel



2., 3.in 4. korak izdelave projekta

&\ New Application Project O *

| Application Project Details 3. korak, Domain le potrdimo privzeto

Specify the application project name and its syftem project properties

4. korak, Templates izberemo Empty Application
ali pa Hello World

Application project name:  test

System Project

[ Create a new system project for the application or select an existing one from the workspace o [ -
! £\ New Application Project a >
Select a system proje: System project details . | Templates
Select a template to create your project.
+ Create new...

Systern project name:  test_systemn

: Available Templates:

Target processor [ | Find: i Empty Application(C)

~ Embedded software development templates Ablank C project.

Select target processor for the Application project. | Dhrystone

Empty Application (C++)
|EmptyApp|ication(C]|
Helle World

Processor Associated applications

psi_cortexad 0 test
ps/_cortexad SMP




Pregled nastavitev platforme

LV lablsw - test/testprj - Vitis IDE — O %
File Edit Search Vitis Project Window Help
(Hmilg | ®-R-i%-0 /- D@ ~ Q[ Design #F Debug
¥ Explorer E@] Sy § = O & test_system (5}2 test E@] = O ||5= Outline i3 = 0

» W& design_1_wrapper
I~ IE‘ test_system [ design_1_wrapper |
w :Eﬂ: test [ standalone_ps7_cortexa® 0]
3 Iﬂ]" Includes
v [ sre
Tl Iscript.ld
= README.txt
= Xilinx.spec
¥ |'}_‘§ _ide
“ test.pr
H test_system.sprj

% Application Project Settings

General

Project name: test

Platform:

Runtime:

Domain:

CPU:
0%

Hardware Specification: View processors, memory ranges and peripherals.

design 1 wrapper

PP

standalone_ps7_cortexa

ps7_cortexad 0

standalone

Options

Wiew current BSP settings, or configure settings like STDIO peripheral
selection, compiler flags, SW intrusive profiling, add/remove libraries,
assign drivers to peripherals, change versions of O5/libraries/drivers etc.

Mavigate to BSP Settings

Active build configuration: Debug

Hardware Platform Specification

Design Information

Target FPGA Device:
Part:

Created With:
Created On:

There is no active editor
that provides an outline.

Tz007s
xcfz007sclg225-1
Vivado 2023.1

Tue Oct 112:2

axi_gpio med perifernimi enotami

n.ﬂ\ssistant E@] = 8 \
|

EEaR 0% ¢

| design_1_wrapper [Platform]
I| w &5 test_system [Systermn]
| w 1:0:}' test [Application]

f “. Debug
] T;EE::ESE Filter: /“ | Search: |54 | 27 Loaded - 27 Shown - 0 Selected - [Custom:
-ﬁ? Release B Console EEM:_ Problems Vitis Log @Guidance @ ﬁ
Build Console [test, Debug] Cell Base Address High Address Slave Interface Addr Range Type
ps7_intc_dist_0 201000 OnefBFO1F - register
ps7_scutimer_0 ncfBFDOE00 O fEF0061f - register
5 a O f2000000 O FBO00FEF - register
0x41200000 Owed 1 20fFFF 5_AXI register
gel scuwdis O fEFD0E20 OrcFBFO0GFE - register
ps7_l2cachec 0 O f2F02000 OncfEF02fFF - register
os7 scuc O (e 2F00000 OrefBF000fC - reaister




Opcija: nastavitev BSP (UART1 na MiniZed

B test_system

wg test I3

® Application Project Settings

General Options

View current B5P setiffigs, or

v

compiler flags, SW fitrusive p

Project name: test

Platform: design 1 wrapper peripherals, charle versions ¢
Runtime: cpp Mavigate to BSP Settings
Domain: standalone_ps7_cortexad_0

CPL: ps7_cortexad 0

0% standalone

Hardware Specification: View processors, memery ranges and peripherals,

Doloci uart_1 za stdin/stdout

& test system

g test

type filter text =

“ design_1_wrapper
v{:} psi_cortexad_0
w | standalone_ps7_cortexa® 0

é | =| Board Support Package

n Board Support Package Settings

Board Support Package Settings

n design_

1_wrapper 3

ort Package

BSP settings, or configure setting
s to peripherals, change versions

Maodify BSP Settings...  Reset BSP Sources

A BSP settings file is generated with the user o
operation clears any existing modifications do

Load BSP settings from file

Control various settings of your Board Support Package.

w Chverview

é standalone Configuration for O5: standalone
v drivers Mame Value
psi_cortexad_0 )
clocking false
enable_minimal_xlat_thl true
hypervisor_guest false
lockstep_mode_debug false
prmu_sleep_tirmer false
sleep_timer noene /
é stdin ps7_uart_1
| stdout psi_uart_1
ttc_select_cntr 2

Default

false
true
falze
falze
false
none
none
none



Prevajanje aplikacije

il EXE I S T Rdi=T 4 BeRcRE

{5 Explorer BSp § = O & test_system #¢ test adesign_'l_

ign_1_wrapper (Out-of-date)

» = export

» = hw

» = logs

» [ psT_cortexad 0

» [~ resources —
n platform.spr -
D platform.tcl -

w IE‘ test_systemn [ design_1_wrapper ]

S e | - :
) V|E} testf N * This application ¢

1 &

=RRTs]

Okno Explorer

34 * helloworld.c: simple te:s

* izberi aplikacijo

> il Ir = _ ’ BST UBRT (Z
W= st Move To System Project... bootrom/bsp
5 -

3 Delete Delete &« | paRT TYPE  BAUD RATE

* Build Project

WOW W

A EREE

Refresh F5 y
uartnss5s0 9800
° L Import Sources.. | | Build of Sel d Projects Lite ( fi
 preveri rezultat v konzoli et S
Build Project
& Console ES][:_ Problems \-‘Jtis Log @Guidance &4 <='|=(>| '—E Eﬁ - :E.u| mEB~f-=08

Build Console [test, Debug]

"Invoking: ARM v7 Print Size'

arm-none-caki-size test.elf |tee "test.elf.size™
text data bss dec hex filename
19104 1144 22568 42816 a740 test.elf

'Finished building: test.elf.size'

ﬁ 15:11:16 Build Finished (took 455ms)

Build Project: (32%)




Prenos in zagon na razvojni plosci

MiniZed povezan na USB B e |

Th nfic
4 ﬁb Binar New PS5 JRRT (Z2yng) is not initialized by
Il Incl ; I i . - ¥
. . . Y >l_ﬂ_ I::b': Move To System Project... bootrom/bsp configures it to baud rat

* izberi apllkacuo o e

vz e ||y Faste LV ____

v lg he 3 Delete Delete ULRT TYFE BAUD ERATE
4 pl Refresh T

Py R A 5 [ pl wartns550 9600
u n S > pl f2g5 Import Seurces... parclite Configurable only in HW
i lla=0U40 (| C 1

Bk 7 Expertas Archive ps7_uart

1. Launch Hardware Drcostant 53] it o

Clean Project lude il
lude "platf
design_1_w clude "xil printf.n"

P = test_systerr Generate Linker Script

v fﬂ.;estl][j:: C/C++ Build Settings |
Razhroscevanje \, L
* Debug As

1. Launch Hardware

] QEF 1 Launch Hardware (Single Application Debug)

* |[zvajanje po korakih
* npr. Step Over (F6)



Razhroscevanje

[ n lab1.sw - test/src/helloworld.c - Vitis |DE
Eile Edit

Hmilhg
4 SEIN L

Search  Vitis  Project Window Help

B-R-iB-0 S-S DI

Q, [ Design 3§ Debug

O

r|_=1“_-,E>cplc:nn.=.r EE] B Sen § = 08 |

& test_system

[@ hellowarld.c E@]

=

8

~ design_1_wrapper
» = export
» = hw
» = logs
w = psT_cortexa® 0
w = standalone_ps7_cortexad_0
» = bsp
¥ [ resources
n platform.spr
D platform.tcl
w E test_system [ design_1_wrapper ]
£ E} test [ standalone_ps7_cortexal 0 ]
> 9}:3?' Binaries
> @_]] Includes
» [= Debug
W [ SIC

o @ hellrsenrld -

(ﬂ.&ssistant EE] PRS0 8 =08

klikni za breakpoint

[T Y A A T AT
T IRt

Wk = O

[T TR Y Y
=l s

“ test
200

- mﬁbsg configures it to bkaud rate 115200

| TART TYPE BAUD ERATE
uartnss5s0 Se00
partlite Configurable only in HW design
psT_uart 115200 (configured by bcctrcmfbsg]

#include <stdioc.h>
#include "platform.h™
#include "xil printf.h"

3% int mainl()]

i
init platform():

print ("Hello Worldinh\r"):

3*
§

|
|
=

EE Outline 23| & O

E % W W e

stdio.h

platform.h
xil_printf.h
main() : int




Ra;hr

oscevanje

T
5 Explorer Ei@] BlS i § = 8 B test_system g test (@ helloworld.c 2
V design_1_wrapper 38 * bootrom/bsp configures it to baud rate
» = export 39 .
» = hw 40 e
» = logs 41 UART TYFPE BAUD RATE
w [ psT_cortexad 0 42 | ¥ ——_———————
~ = standalone_ps7_cortexad 0 43 uartnssso 5600
> = bsp 44 uartlite Configurable only in HW
3 (= resources 45 psT_uart 115200 (configured by bo
&\ platform.spr ==
[ platform.tcl T _ o
W |E| test_system [ design_1_wrapper ] : _' :izzizgz ?rls;:igg;-f .
w|[{c} test [ standalone ns7 cortevad 0] o A "E_l : tf »
5 incluode "=xi rintf.h
» :ﬁ? Binaries Mew 5 - _B
> [l Includes Mowve To System Project..
» (& Debug _ i © int mainll) klikni za breakpoint
£ E;, ErC FasLe LIr+
» 8 hellm 92 Delete Delete gPatform() ;
Refresh

n Assistant 33

design_1_wrap
v = test_system [5
“ {E} test [Applic
7 Debug
“ Release

# Debug

“ Release

L&

e

Import Sources,.,

Export as Archive
Build Project

Clean Project
Generate Linker Script
C/C++ Build Settings
Team

Run As
Debug As

Properties

LS

o

print ("Hello Worldinhr™):

print ("Successfully ran Hello World a
cleanup platform():

retaorn O:;

& Console ESW :‘__ Problems Vitis Log (D Guidance
TCF Debug Virtual Terminal - ARM Cortex-AS MPCore #0

2 %&

Alt+Enter TiF

GOE

1 Launch Hardware (Single Application Debug)
2 Launch 5W Emulator (Single Application Debug)
3 Launch Hardware (Single Application Debug (GDE])

Debug Configurations...



/a UART nastavi terminal

#5 Debug EE] B S| i+ed 8 = 8 & test_system g test (@ helloworld.c E@] = B |[|==\Var
w TitzF Debugger_test-Default (Local) 35 -
VEEAPU 36 This application configures TUART 16550 to baud rate 9600.
~ & ARM Cortex-A9 MPCore #0 (Breakpoint: | PS7 UART (Zyng) is net initialized by this application, si Name
= (x0010056¢ main(): ../src/hellowarld.c Jf - bcctrcrf.,-"gvgg configures it to baud rate 115200
= x00100718 _start(): xil-crt0.S, line 119 ;_.
= a1 UART TYPE  BAUD RATE
xcTz007s . _'__‘_‘ ___________ ‘_‘________________________________'
43 uartnssso 5600 n Connect to serial port *
44 martlite  Coni N
a5 X ps7_uart 1152 Basic Settings
46 */ Port: [comi v
47
22 pinclude <stdio.h> Baud Rate: 115200 ~ .
49 Hinclunde "placform.h"™ n Mai
50 #include "xil printf. ¥ Advance Settings
51 & |
. M
35 int main() Data Bits: a e -
1 Stop Bits: 1 ~
init platform(}: | |
Parity: Mone ~
=z PIJ_'nE: ;Elln W;Ii Flow Control:  Mone w \m\z™)
- _ — print ("Successfua n\r"});
75 Explorer E@] &\ Assistant 8 cleanup platform( Timeout (seck | _
== return 0;
w design_1_wrapper b Cancel
» = export
> (= hw . { ) |
> & logs & Console | & Vitis Se... EEWI} Execut.. [J) Debug.. [E]VitisLlog [f Proble.. G Debug..v = B8 ]
v = psT_cortexa® 0
~ = standalone_ps7_cortexad 0 = XL
5 (= bsp Click on + button to add a port to the terminal,
» [ resources -
n platform.spr




|zvajanje po korakih

N —— - S - -

| n lab1.sw - test/src/helloworld.c - Vitis |IDE — a x

File Edit Run Search Vitis Project Window Help

N-ER ®-| it -0-igy-iB! Il - - HA R Q, [2 Design | %5 Debug
%@:Debug EE] = | i% g § = B8 & test_system g test helloworld.c 2@] = B8 (%)= \ar... E@} ®g Br... & Ex.. M Re.. = 0
v?EF Debugger_test-Default (Local) 35 FmlEs = ?d| [

VEEAPU 36 Thizs application configures UART 16550 to baud rate S600. N T Val
« & ARM Cortex-A9 MPCore #0 (Step Over) | P37 UART (Zyng) is not initialized by this application, si ame ype alue
= 0x0010057c main(): ./src/helloworld.c|| 7 BegREem/bap configures it to baud ate 115200
= 000100718 _start(): xil-crt0.S, line 119 :‘?
= 41 UART TYPE  BAUD RATE
xc72007s . _l _______________________________________________
43 nartnssso ae00
44 wartlite Configurakble only in HW design
45 psT_uart 115200 (configured by bootrorr.,-’bsg‘;]
4 /!
47 d E
¢ #include <stdio.hn> B Memory 331 = 5
4% #include "plactform.h”™ - =
0 #include "xil printf.n” ey O |8 BB %6 8
I\_ﬂ:g, A K
‘int maini()
{
init platform();
print ("Hello Worldinhz"):
[ )
- . — print ("Successfully ran Hello World applicationini\z"):
I Explarer 231 L\ Assistant 8 cleanup platform():
B S e & retarn O;
w design_1_wrapper
5 [= export c - i) = = =
& h B Consale | & Vitis Se... 52 | (3 Execut.. [J) Debug... Vitis Log [§] Proble.. [ Debug.. O ||gl %sCTCon.. 22 | Gl Emulatic... |
) W
» (= logs o X A EN
~ [ ps7_cortexad 0 Connected to: Serial ( COM11, 115200, 0, 8) ESCT FProcess
w = standalone_ps7_cortexad 0 ) 55: init_platform();
> = bsp 1 Connected to COM11 at 1152 xsct$ Info: ARM Cortex-AS% MPCore
5 [ resources Hello Warld 27: print("Hellc World\nh\r");
n xsct¥ Info: ARM Cortex-A% MPCore
platform.spr )
&: print ("Successfully ran H
D platform.tcl
) 4 » xsct
w E test_systemn [ design_1_wrapper ]
s fnt tact [ cbandalane ne? cardewal 01 Send  Clear ||yaors




Nova izvorna datoteka

n labl.sw - design_1_wrapper/platform.spr

File

Hwilg

Edit Search  Vitis Project

1,

- Vitis IDE

Window

Help

|@v%v?§;vﬂvavh—| of Bl S e

R Create New File |
({5 Explorer EE} = %Eﬁ §
w =) design_1_wrapper File A
» = export Create a new file resource.
¥ = hw |l
3 = logs
5 = ps7_cortexad 0 Enter or select the parent folder:
» [~ resources test/sre
3 = zyng_fshl
n platform.spr ra]
D platform.tcl y =5 design_1_wrapper
~ [g8] test_system [ design_1_wrapper] = RemoteSystemsTempfFiles
w :[E]: test [ standalone_ps7_cortexal | “ (=5 test [ standalone_ps7_cortexad 0]
5 [t Includes ¥ |'Z§ _ide
. [— w = src
NeW, File 9 E?'échmpud =5 test_system [ design_1_wrapper ]
=1 RFADNMF tet
n.ﬂ.ssmtant EE] . File name: test.q
EE@R 0
design_1_wrapper [Platform] AL
w = test_system [Systern]
W {E} test [Application]
. Debug
7 Release
. Debug ?\ Cancel

. Release



Aplikacija — dostop do registrov PL

Dostop s kazalci:

int *xp=(int *)0x41200000;

*xXp=255;

axi_gpio 0

i '\

|4 S_AXI

s_ax_ack GPIO + [|j=——{"> pl_led g

s_ax_aresein

AX| GPIO

Hardware Platform Specification

Design Information

Target FPGA Device:  7z007s
Part:  xc7z007sclg225-1
Created With:  Vivado 2023.1
Created On:  Tue Oct 1 12:24:23 2024

Mote: To view ip parameters, double-click on the cell containing ip name in any of the below tables,

ddress Map for processor ps7_cortexa®[0-1]
Filter® |55 | Search:

5 27 Loaded - 27 Shown - 0 Selected - [Custorm:

Base Address

O fBF01000
O fBF00600

Cell
ps7_intc_dist
psi_scutimer_0

g v CoeF 000000
0x41200000
gel scuwdli O FBFO0620
psi_l2cachec 0 O£ 202000
os7 scuc Oaef BROOOO0

High Address Slave Interface Addr Range Type

O fBFOTFEE - register
e FBFO0ETF - register
e fBODOFFE - register
(e 206FFF 5_AXl register
O fBFODGFE - register
(e FRFO2FFE - register
CrcfBFO00FC - reaister




Funkcije za AXI GPIO (komponenta v FPGA)

axi_gpio_0

#include "xgpio.h"

-4 S_AXI
s_ax_ack GPIO + ||| pl_led g

5_axi_aresetn

XGpio gpio;
XGpio Initialize(&gpio, XPAR_AXI_GPIO © DEVICE ID);
XGpio DiscreteWrite(&gpio, 1, 9);

N

kanal vrednost

AX] GFIO



Funkcija za PS GPIO (enota ARM procesorja)

#include "xgpiops.h"

XGpioPs gpio_ps; inicializacija
XGpioPs Config *XGPIO Config;
int btn;

XGPIO Config = XGpioPs_ LookupConfig(XPAR_PS7 GPIO © DEVICE ID);

XGpioPs Cfglnitialize(&gpio ps, XGPIO Config, XGPIO Config-»>BaseAddr);
XGpioPs_SetDirectionPin(&gpio ps, 9, ©); // button

XGpioPs SetDirectionPin(&gpio_ps, , 1); // red &—— nastavi smer
XGpioPs_SetDirectionPin(&gpio ps, s, 1); // green

XGpioPs_SetOutputEnablePin(&gpio ps, 52, 1);  €— omogoéi izhode
XGpioPs_SetOutputEnablePin(&gpio ps, s 1);

XGpioPs WritePin(&gpio ps, 52, 1); €—— nastavi LED
XGpioPs WritePin(&gpio ps, s, 9);
btn = XGpioPs_ReadPin(&gpio _ps, 9); <—— beri tipkO
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