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About this Workbook

The contents of this workbook are created by Adiuvo Engineering & Training, Ltd.

If you have any questions about the contents, or need assistance, please contact Adam
Taylor at adam@adiuvoengineering.com.
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Pre-Lab

Creating Multi Processor Solutions



Required Hardware

ArtyZ7-20
Usb cable



Downloads and Installations

Step 1 — Download and install the following at least 1 day prior to the workshop. This may take a

significant amount of time and drive space.

Watch the video available here to show how to configure the installation

Vitis 2021.1

Download



https://www.xilinx.com/support/download/index.html/content/xilinx/en/downloadNav/vitis.html
https://www.youtube.com/watch?v=8AUUsLymVQo&t=7s

Lab 2

Project creation & Flow



Lab 2: Understanding Vitis Project creation & Flow

Step 1 — Open Vivado 2021.1 — Open the project from session one

¥ Vivado 20211 _ %
File Flow Tools Window Help @ Cuic
VIVADO’ & XILINX
o - @
ML Editions

Recent Projects

Quick Start

Create Project >
Open Project >
Open Example Project >

Tasks

Manage IP >
Open Hardware Manager >

Vivado Store >

1
Documentation and Tutorials >
Quick Take Videos >
What's New in 2021.1 > k"
v
Tel Console ?2 0B X
Q T £ Il BE B @
| Finished scanning sources ~
| INFO: [IP_Flow 19-234] Refreshing IP repositories
| INFO: [T Flow 15-1700] Loaded user IP repository 'c:/hdl_projects/AT472-BU- pl-00rel0/AT472-ET- pl-00reld/vivado/Arm ipi_repository’.
| INFO: [IP_Flow 15-2313] Loaded Vivado IP repository 'C:/Kilinz/Vivado/2021.1/data/ip’.
open_project: Time (s): cpu = 00:00:21 ; elapsed = 00:00:14 . Memory (MB): peak = 1224.992 ; gain = 28.023
. update compile order -fileset sources 1
| close_project
| ~
< b3
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Lab 2: Understanding Vitis Project creation & Flow

Step 2 — From File->Project select save as and name it session two

¢ xiling_s1 - [C/hdl_projectsxiling_s1/xiling_s1.xpr] - Vivade 20211

File Edit Flow Tools Reports  Window Layout  Wiew  Helg

Project Mew...
I Add Sources... Qpen... 1_s1
Close Project
Upen Example..
) Open Log File
Checkpoint k \operSTR
Open Journal File pper=th
IP r (1
Write Tcl...
Text Editor r )
Archive... o
> . Utility Sources
Expor 3

Exit



Lab 2: Understanding Vitis Project creation & Flow

Step 3 — From File->Project select save as and name it session two

’

Save Project As

Save this projectto a new name and location.

Project name:

Project location:

xiling_s2

C:/hdl_projects

w'| Create project subdirectory

Project will be created at: C:/hdl_projectsiiling_s2

+'| Include run results

Impaort all files to the new project

Cancel

Copyright 2020 Adiuvo Engineering & Training, Ltd.
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Step 4 — Open the Block Diagram

Lab 2: Understanding Vit

IS Project creation & Flow

¢ xilink_s2 - [C:/hdl_projects/xilinx_s2/xilinx_s2.xpr] - Vivado 2021.1

Fle Edit Flow Tools Reports Window layout View  Help
= > W

, e =

~ PROJECT MANAGER
Sources

£ Settings

Add Sources

Design Sources
Language Templates ® - design_1.wrapper
T IP Catalog Coefficient Files
Constraints

Simulation Sources

~ IP INTEGRATOR

Utility Sources

~  SIMULATION
Run Simulation
Hierarchy P Sou Lik C -
~ RTL ANALYSIS
> Open Elaborated Design et

<

SYNTHESIS
P Run Synthesis

> Open Synthesized Design

~  IMPLEMENTATION
P Run Implementation

> Open Implemented Design

~ PROGRAM AND DEBUG
¥ Generate Bitstream

> Open Hardware Manager

ssages g Report

Design Runs.

Q = = + %
Name Constraints  Status
+ synth_1 constrs 1 synth_design Complete!

 impl1 constrs.1  write_bitstream Complete!

Out-of-Context Madule Runs

 design_1 Submedule Runs Complete

1.257

0.000

0.048

] >

write_bitstream Complete

Default Layout ~
Project Summary o
Overview | Dashboard
Settings [t
Project name: xilinx_s2
Project location: Ci/hdl_projects/xilinx_s2
Product family: Zyng-7000
Project part Arty Z7-20
Top module name: design_1_wrapper
Target language:
Simulator language:
Board Part
Display name: Arty 27-20
Board part name:  digilentinc.comarty-27-20:part(:1.0
Board revision: AD
Connectors No connections
Repository path: C:/Users/leesa/AppData/Roaming/Xilinx/Vivado/2021.1/xhub/board store/xilinx_board_store
URL: hitp://w c.com
Board overview Arty 77-20
Synthesis Implementation Summary | foute Status
Status: ~ Complete Status ~ Complete
Messages: No errors or warnings Messages: No errors or warmings
Active run: synth_1 Active run: npl_1
Part: %c72020clg400-1 Part xc72020clg400-1
Strategy: Vivado Synthesis Def Strategy: Vivado Implementation Default
Report Strategy: Vivado Synt it Reports Report Strategy: do Implementation Default Report
Incremental synthesis: None Incremental implementation: None
=l
THS  TPWS Total Power Falled Routes LUT  FF BRAM URAM DSP Start Elapsed  Run Strategy
o o 0.0 o 0 11/4/21,10:14 AM  00:00:56 Vivado Synthesis Defaults (Vivado Synthesis 2021)
0000  0.000 1415 0 1489 1182 75 0 0 11/4/21,10:15AM 0002112 Vivado Implementation Defaults (Vivado Implementation 2¢
11/3/21, 246 PM  00:04:27

Copyright 2020 Adiuvo Engineering & Training, Ltd.
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Lab 2: Understanding Vitis Project creation & Flow

Step 5 — Un dock the block diagram, and maximize it

¢ xilinx_s2 - [C‘/‘hd\_pmjec(s,ﬂ‘xihnx_s2,’xi|mx_52 xpr] - Vivado 2021.1

File Edit Flow Tools Reports Window Layout View Help

& ® E b B & X

A~
~ PROJECT MANAGER )
Sources  Design Signals
£ Settings
Q = 4
Add Sources
design_1
Language Templates External Interfaces
% IP Catalog Interface Connections
Nets
~ IPINTEGRATOR axi_bram_ctrl_0
Create Block Design axi_bram_ctrl_0_bram
axi_smc
Open Block Design
Generate Block Design Properties
~ SIMULATION
Run Simulation
~ RTL ANALYSIS
> Open Elaborated Design
v SYNTHESIS Tel Console Messages  Log
P Run Synthesis alz| & n B ®
> Open Synthesized Design INFO: [IP_Flow 19-7005] s
pen_bd igr :/hdl_pr
Reading block design file
v IMPLEMENTATION Adding component ins c
> Adding component instance
Run Implementation Adding component instance
> Open Implemented Design i:cj:lmg mr't‘fn:?
~ PROGRAM AND DEBUG !

write_bitstream Complete

Default Layout v
brd
Board > 4 Address Editor Address Map Diagram
o Q@ W = ¢ Q + = * C 9 Default View v
~
v
o pram_evi0
& N
Reports | Design Runs ?
i
kipping external file c:/hdl_projects/xilinx sl/design_l_axi_bram_ctrl_0_bram 0.coe o
¢ilinx i % T irces_1/bd/desigr
<C:/hdl_projects/xilinx_s2/xilinx_s2.srcs /design_1/design 1.bd>...
block -- xilinx ystem7_0
bl -- xilinx. n_
block —- xilinx :8.4 - axi_bram ctrl 0_bram
block -- xilinx.com: .0 - axi_smc
- v

Rlmml —— wiline meT 0100M

Copyright 2020 Adiuvo Engineering & Training, Ltd.
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Lab 2: Understanding Vitis Project creation & Flow

Step 6 — Click on + and in the search bar, type microblaze — double click on the MicroBlaze IP to add

it to IP Integrator

Copyright 2020 Adiuvo Engineering & Training, Ltd.

@ Q Q = > < or Default View ~
Search: nid] (3 matc hes)
MicroBl
MicroBlaze Debug Module (MDM)
MicroBlaze MCS i
>
—
[ DDR
+ |I—7F
+ |l [ FIXED.I o
L | ENTER to select. ESC to cancel. Ctrl+Q for IP details |+ |l m
—_ = — Ay o — bram_ctrl_O
LKO _]— =+ S00_AXI == ram _0_| m
O_N o aclk -Y- M Al -+ il s_AXI
—— aresetn - s_axi_aclk BRAM_PORTA —+ ||} ||+ BrAM_PORTA
s_axi_aresetn
AXI Block Mer
AX1 BRAM

13



Lab 2: Understanding Vitis Project creation & Flow

Step 7 — Click on Run Block Automation (this will help you configure the MicroBlaze), Select Local
Memory 32KB, No ECC, No Cache, Debug only, AXI enabled, check Interrupt, Clock 100 MHz click

OK

Diagram
a a o XN ©

¥ Designer Assistance availal

- ¥ o2 C Y Default View v

. Run Block Automation

# Run Block Automation

I' | Automatically make connections in your design by checking the boxes of the blocks to connect. Select a block on the left to display its
: . 4 configuration options on the right 4
MicroBlaze |
L alz|s )
Description

] All Automation (1 out of 1 s¢

MicroBlaze connection automation generates local memary of selected size, and caches can be
configured. MicroBlaze Debug Module, Peripheral AXI Interconnect, Interrupt Controller, a clock
source, Processor System Reset are added and connected as needed. A preset MicroBlaze
configuration can also be selected.

v ¥ microblaze_0

o mb_debug rrd  iderconnedt sresel
= dom jocked pesgheral areself

Information about the options can be found in the tooltips.
processing_system?_0

Options

P
e Preset None
u
P
st

- man g pcx ZYN

Local Memary 32¢B

Local Memory ECC None

Cache Configuration None

Debug Module Debug Only
Peripheral AXI Port Enabled v

| Interrupt Controller

Clock Connection /processing_system7_0/FCLK_CLKO

? “ Cancel

Copyright 2020 Adiuvo Engineering & Training, Ltd.
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Lab 2: Understanding Vitis Project creation & Flow

Step 8 — Once the automation finishes,

click on the + symbol

Diagram

Q@  H B

—|| + oesuc
Clk
Reset

|l + mTerrUPT

ZYNQ

+ o+ Coo

microblaze_0

Default View v

microblaze_0_local_ memory

+]
|Il+ oime
- DLMB +|H-—I7|| + 1LmB
MicroBlaze e +f—] ek

microblaze_0_axi_intc

|+ saxi
= s_axi_aclk
L—aQ s axi_aresetn
interrupt + ||l—

——= intr[00]

— processor_clk

processor_rst

AXl Interrupt Controller

FCLK_RESETO_N ©-

rocessing System

AXI SmartConnect

M_AXI_DP +}:- S¥S_Rst
MicroBlaze microblaze_0_axi_periph
+
mdm_1 t 1 a ol
MBDEBUG 0 + ||| 1 | Acx
N p——— ARESETN
Debug_SYS_Rst
+H——— S00_ACLK
MicroBlaze Debug Module (MDM) S00_ARESETN
N +H——— Moo_acLk
rst_ps7_0_100M 1100, ARESETH
slowest_sync_clk mb_reset — AXI Interconnect
ext_reset in bus_struct_reset(0:0] )
aux_reset_in peripheral_reset{0:0] =
mb_debug_sys_rst interconnect_aresetn[0:0) @ )
L microblaze_0_xlconcat
dem_locked peripheral_aresetn[0:0]
Processor System Reset T dout[1:0]
70 - In1[00]
rocessing_system
P 95Y® = axi_smc
£l Concat
DDR .
f —&|+ s00_ax1
FIXED.IO + } E —n axi_bram_ctrl_0
USBIND_O + | e
- BIND. 5
MAXGPO_ACLK  ZYNQ) MAXLGRO + i Q aresetn i+ S_AXI
FCLK_CLKD — .

L——q s_axi_aresetn

AX| BRAM Controller

> DDR

_,—|| + BRAM_PORTA
— s_axiack BRAM_PORTA + |

axi_bram_ctrl_0_bram

Block Memory Generator

[ FIXEDIO

Copyright 2020 Adiuvo Engineering & Training, Ltd.
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Lab 2: Understanding Vitis Project creation & Flow

Step 9 — Type in Mailbox, double click and add it to the diagram

Diagram
@ Q X & © Q s |+ & CcC o Default View
microblaze_
Search: mail l H + DI
pLve + || 4+ w
Mailbox - |= l I+
o ILme + ||} LMB_
M_AXI_DP =+ |- SVs_i
|
HI
t
' (MDM)
ENTER to select, ESC to cancel, Ctrl+Q for IP details
{ slowest_sync_clk mb_reset
ext_reset_in bus_struct_reset[0:0]
aux_reset_in peripheral_reset[0:0] = I
RSN TR Y A — PR T — A W

Copyright 2020 Adiuvo Engineering & Training, Ltd. 16



Lab 2: Understanding Vitis Project creation & Flow

Step 10 — Click on Run Connection Automation, Check Mailbox. For SO_AXI set master interface to
M_AXI_GPO on the Processing System

Diagram
Q a ¥ B o E * C U Default View ~ ~ &
* Designer Assistance avail Run Connection Automation X
mailbox 0 Automatically make connections in your design by checking the boxes of the interfaces to connect. Select an interface on the left to display its configuration options on the
right. 4
+*
-+ S1AXI
— SO_AXI_ACLK Interrupt 0 — Q T = Descrin
< S0_AXI_ARESETN Interrupt_1 = escription
) All Automation (1 out of 2 selected) X ¥
— ST_AXILACLK ” + NTER Connect Slave interface (/mailbox_0/S0_AXI) to a selected Master address space.
<0 S1_AXI_ARESETN ” (] 8] % mailbox_0
o~ 7|4 S0_AXI Options
Mailbox |- S1AXI E
Master interface /processing_system?_0/M_AXI GPO v —
Bridge IP
Clock source for driving Bridge IP
Clock source for Slave interface Auto v
microblaze_0_a:
Clock source for Master interface
St saxi
— s_axi_aclk
l———a s axi_aresetn in
i
e intr[0.0]
<4 — processor_clk
4 W — processor_rst
- AXI Interrup’
axi_bram_ctrl_0.
— N BRAM_PORTA
? N (] —
e Block Memory Ge
FCLK_RESETO_N b—‘ ‘ ‘ ‘ o
AY R Antro
< >

Copyright 2020 Adiuvo Engineering & Training, Ltd.
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Lab 2: Understanding Vitis Project creation & Flow

Step 11 — Click on S1_AXI and select the master interface to be the MicroBlaze system.

#  Run Connection Automation x

Automatically make connections in your design by checking the boxes of the interfaces to connect. Select an interface on the left to display its configuration options on the
right.

Q = =
Description

+| All Automation (2 out of 2 selected) . .
Connect Slave interface (/mailbox_0/S1_AXI) to a selected Master address space
] ¥ mailbox_0

Options

Master interface /microblaze 0

Bridge IP
Clock source for driving Bridge IP
Clock source for Slave interface Auto

Clock source for Master interface

? “ | cance‘

Copyright 2020 Adiuvo Engineering & Training, Ltd.
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Step 12 — Click the processing system

Lab 2: Understanding Vitis Project creation & Flow

Diagram ? - -
Q a H E © Q 2|+ F * C U Default View v o
mailbox_0
—~ SO_AXI_ACLK Interrupt 0 microblaze 0 microblaze_0_local_memory
—0 SO_AXI_ARESETN Interrupt_1 = (+] )
S1_AXI_ACLK DLMB
AN JIf+ mrerruPT lll+
p— S51_AXI_ARESETN DLME + |[|— I+ nme
il + oesuc i o e + ||} LMB_Clk
ok MicroBlaze +l -
Mailbox reset M_AXIDP +/: SYS_Rst
—= Rese B £ H :
I microblaze_0_axi_periph
MicroBlaze |
HE N
mdm_1 e
ARESETN
MBDEBUG_0 + || 500 ACLK .—n |
Debug_SY5_Rst — SOO’ARESETN Xy MOOAX 4| m
N Xy MOILAX + =
; MOM) +—— MOO_ACLK = .
MicroBlaze Debug Module (MDM) + s
MOO_ARESETN - "
rst_ps7_0_100M +—= s_axi_
_ps7.0_ +—— MOT_ACLK .
MO1_ARESETN -
= slowest_sync_clk mb_reset =— intr[0
——Q ext_resetin bus_struct_reset[0:0] AXI Interconnect —— proce
Q aux_reset_in peripheral_reset{0:0] = ——— Pproce
mb_debug_sys_rst interconnect_aresetn[0:0] @ bl 0 xl t
— dem_locked perip |_aresetn[0:0] @ fmicroblaze 0 xlconca AX
Processor System Reset A :"?{gz} dout[1:0]  m—
- In1[01
processing_system axi sme
- Concat
Bl oA 4 ] axi_bram_ctrl_0 ax
]k MO1_AXI +
M_AXI_GPO_ACLK ZYNO‘ Lo aresetn = £+ sax _I_" =+
s_axi_aclk BRAM_PORTA + ||}———
Lald=le) | AXI SmartConnect L a s axi_aresetn Bloc
FCLK_RESETO_N ©
AXI BRAM Controller
ZYNQ7 Processing System
v
>N

Copyright 2020 Adiuvo Engineering & Training, Ltd.




Step 13 — Click interrupts

¢ Re-customize IP

ZYNQ7 Processing System (5.5)

@ Documentation ¥ Presets

Page Navigator
Zynq Block Design
PS-PL Configuration
Peripheral 1/0 Pins
MIO Configuration
Clock Configuration
DDR Configuration

SMC Timing Calculation

Interrupts

IP Location & Import XPS Settings

Zynq Block Design

Summary

Lab 2: Understanding Vitis Project creation & Flow

64b
AXI
ACP
Slave
Ports

1O Peripherals e
SPI 0 Settings Application Processor Unit (APU)
SR Sl
ganko
MIO 12C 0 - .
(15:0) 12C 1 ARM Corlex -A9 ARM Cortex -A9
CANO Syslem Level cPU cPU
CAN 1 A Control Regs
UARTO ¥
w UART 1 o
MUX GPIO "l -lJ GIc Snoop Control unit ‘
(MIO) SDO N DMAS |
- SD1 Chanal 3 512 KB L2 Cache and Controller J
USB 0 N
USB 1 ocm 256 KB
e | il e
ENET 1 Central o _
Bank1 Interconnect 1
MIO FLASH Memory ‘ 0
(53:16) Interfaces — | DAP | v
4 Memory Interfaces E
| NanD | =
<—f——| pEVC | Programmabie j—+{ DDR23LPDDR2
Logic to Memory Controller
Interconnect
DMA Bync 1213118
v 8 [s [10]11 = 5 =
s Js Je 7 rocessing System
Resets | I Generation | | | rurmras 9 System(PS)
o 0]1]2] 3 DMA
00101203 e LIENEIR)| 320 GP 32b6P |cranneis Config  |'R@ | Hign Performamce XADC
it (Ean0) IESeL Al AXI AES/ AXI 320/64b Slave
Clock Ports Master Siave SHA e
Ports Poris

Programmable Logic(PL)

Copyright 2020 Adiuvo Engineering & Training, Ltd.
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Lab 2: Understanding Vitis Project creation & Flow

Step 14 - Click interrupts, select Fabric Interrupts, IRQ_R2P and click OK

# Re-customize IP

ZYNQ?7 Processing System (5.5)

© Documentation %F Presets

Page Navigator
Zynq Block Design
PS-PL Configuration
Peripheral 1/O Pins
MIO Configuration
Clock Configuration
DDR Configuration

SMC Timing Caleulation

IP Location %% Import XPS Settings

Interrupts
« a = =
Search:
1D
+| Fabric Interrupts
PL-PS Interrupt Ports
+] IRQ_F2P[15:0] [91:84], [
28
Core0_nIRQ 31
Core1_nFIQ 28
Corel1_nIRQ 31

PS-PL Interrupt Ports

Copyright 2020 Adiuvo Engineering & Training, Ltd.

Description

Enable PL Interrupts to PS and vice versa

Enables 16-bit shared interrupt port from the PL

Enables fast private interrupt signal for CPUO fror
Enables private interrupt signal for CPUO from the
Enables fast private interrupt signal for CPU1 fror

Enables private interrupt signal for CPU1 from the

Summary Report

21



Lab 2: Understanding Vitis Project creation & Flow

Step 15 - This will update the processing system block to include IRQ _F2P interrupt

[

Default View v

——————————Q ext_reset in

9 aux_reset_in

mb._debug_

= dcm_locked

microblaze 0
|l + INTERRUPT
ii: DEBUG ouMs +[l|—
o MicroBlaze ® M8 ||t
M_AXI_DP 4 | |- et
1 Reset r
VicroBlaze
mdm_1
MBDEBUG 0 + |||
Debug_SYS_Rst
MicroBlaze Debug Module (MDM
rst_ps7_0_100M
— slowest_sync_clk mb_reset —

bus_struct_reset[0:0]

peripheral_reset{0:0] =
sysrst  interconnect _aresetn [0:0] @
peripheral_aresetn([0:0] @—————

Processor System Reset

= |RQ_F2P[0:0]

ZYNQ7 Processing System

M_AXI_GPO_ACLK

processing_system7_0

OR + J———]
FIXED_IO + ||}—o—

- useIND_0 + |||
ZYNQ M_AXI_GPO +
FCLK_CLKO

FCLK_RESETO_N O

Copyright 2020 Adiuvo Engineering & Training, Ltd.
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Lab 2: Understan

Step 16 — Click +

Ing Vitis Project creation & Flow

? a X
Q a H E © Q F * C U Default View v o
~
mailbox_0
—~ SO_AXI_ACLK Interrupt 0 microblaze 0 microblaze_0_local_memory
—Q SO_AXI_ARESETN Interrupt_1 = (+] )
S1_AXI_ACLK DLMB
AN JIf+ mrerruPT _J lll+
p— S51_AXI_ARESETN DLME + |[|— I+ nme
il + oesuc i o e + ||} LMB_Clk
ok MicroBlaze +l -
Mailbox reset M_AXIDP +/: SYS_Rst
—= Rese B 2 H :
I microblaze_0_axi_periph
MicroBlaze |
HE N
mdm_1 e
ARESETN
MBDEBUG_0 + || | 500 acix .—n |
Debug_SY5_Rst — SOO’ARESETN Xy MOOAX 4| m
N Xy MOILAX + =
; MOM) +—— MOO_ACLK = .
MicroBlaze Debug Module (MDM) + s
MOO_ARESETN - "
rst_ps7_0_100M s_axi.
_ps7 0_ +—— MOT_ACLK .
MO1_ARESETN -
= slowest_sync_clk mb_reset =— intr[0
——Q ext_resetin bus_struct_reset[0:0] AXI Interconnect proce
Q aux_reset_in peripheral_reset{0:0] = ——— Pproce
mb_debug_sys_rst interconnect_aresetn[0:0] @ bl 0 xl t
— dem_locked perip |_aresetn[0:0] @ fmicroblaze 0 xlconca AX
Processor System Reset A :"?{gz} dout[1:0]  m—
- In1[01
processing_system7_0 axi sme
I - Concat
DDR + .
I ——n axi_bram_ctrl_0 ax
FIXED IO 4 |[}——— i MOO_AXI + [ii—t -
USBIND_O MOT_AX] o [t s
M_AXI_GPO_ACLK ZYNO‘ e :"l L—a aresetn e Z+ sAx _I_“ +
i s_axi_aclk BRAM_PORTA + ||}———
Lald=le) | AXI SmartConnect L a s axi_aresetn Bloc
FCLK_RESETON @———
AXI BRAM Controller
ZYNQ7 Processing System
v
< >N

Copyright 2020 Adiuvo Engineering & Training, Ltd.
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Lab 2: Understanding Vitis Project creation & Flow

Step 17 — Type Concat and double click to add in the concatenation block

Diagram
e e H x © Q $ +  * C o Default View
 Designer Assistance available. Run Connection Automation

mailbox 0
|

Search: conca|

Concat

micn
|ll+ NTERRUPT
||+ pEBus .
«  Micro
Reset
Mic
m
ME
De
I‘.-‘iu*l'nlglfa?n MNe

Copyright 2020 Adiuvo Engineering & Training, Ltd. 24



Lab 2: Understanding Vitis Project creation & Flow

Step 18 — Connect the Concat Block to the IRQ_F2P input

rst_ps7_0_100M

slowest_sync_clk mb_reset

————Q ext_reset_in bus_struct_reset[0:0]
Q aux_reset_in peripheral_reset[0:0]
mb_debug_sys_rst interconnect_aresetn[0:0] ’-

= dcm_locked peripheral_aresetn[0:0] h

Processor System Reset

processing_system7_0

xlconcat_0

ODR + ||}
o Fons FIXED_IO o ||y
ol ieticis dout[1:0] = M_AXI_GPO_ACLK ZYNQ‘ USBIND_O +|||
= [RQ_F2P[0:0] M_AXI_GPO + fi
FCLK_CLKO

FCLK_RESETO_N
ZYNQ7 Processing System

Copyright 2020 Adiuvo Engineering & Training, Ltd. 25



Lab 2: Understanding Vitis Project creation & Flow

Step 19 — Connect the interrupt one output from the mailbox to the concat block just added.

Diagram

xlconcat_0

- In0[00]

dout{10]
= In1[0:0] 112]

> A X
Default View v &
mailbox_0
—"|+ s0_aXi
SO_AXI_ACLK Interrupt 0 microblaze 0 microblaze_0_local_memory
< SO_AXI_ARESETN Interrupt_1 = er = ’n
— S1AXI_ACLK I [+ owms
I+ wrerrUPT 1
Q S1_AXI_ARESETN DLMB + |||— I+ wms
L—||| + oesuc . v B +]|| LMB_Clk
& MicroBlaze ime ||| .
Mailbox - M_AXIDP + | SYS_Rst
[ microblaze_0_axi_perif
MicroBlaze -
[+ s00_AxI
mdm_1 = ACLK
(———— ARESETN
MBDEBUG_0 ||| 4~ S00.ACLK _n
Debug SYS_Rst =——— SBU-ARESETN aXg MO
- aXg MO1
MicroBlaze Debug Module (MDM) [ Meeaax
MOO_ARESETN
rst_ps7_0_100M MO1_ACLK
MOT_ARESETN
— slowest_sync_clk mb_reset —

<@ ext

Co

IRQ_F2

Q aux_reset_in
mb_debug_sys_rst
— dem_locked

— M_AXI_GPO_ACLK

_reset_in bus_struct_reset[0:0]
peripheral_reset{0:0]
interconnect_aresetn[0:0]

peripheral_aresetn[0:0)

Processor System Reset

processing_system7_0

DDR + ||y
FIXED_1O 4 ||}———
useiND_0 + |||
M_AXI.GPO +
FCLK_CLKO

o000 ZYNT

— aclk

FCLK_RESETO_N

ZYNQ7 Processing System

L——a aresetn

AXl SmartConnect

AX| Interconnect

microblaze 0 xlconca

- In0[0:0]

dout[10] »
= In1[00]

Concat

axi_bram_ctrl_0

"
X MOLAXI 4 i

I—F + s.Ax

— s_axi_aclk

BRAM_POR

L——q s axi_aresetn

AXI BRAM Controller
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Diagram

Lab 2: Understanding Vitis Project creation & Flow

Step 20 — Connect the interrupt two output from the mailbox to the concat block for the MicroBlaze.

Q@ @ i B o Q &+

microblaze_0) local_ memory

|||+ pus
I+ e
LMB_Clk
S¥S_Ret

mdm_1

[P | I—
Detug sV Rt |

rst_ps7_0_100M

1K_CIKD
FCLK RESETON o~

T
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Lab 2: Understanding Vitis Project creation & Flow

Step 21 - Click on + and type Mutex, double click to add it in to IP integrator.

Diagram
e X B © Q £ <+ F » C g9 Default View

# Designer Assistance available. Run Connection Automation

Search: muﬂ {1 match}

Mutex

lll+ mTERRUP
I+ oesus
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Lab 2: Understanding Vitis Project creation & Flow

Step 22 — Run the block automation, check the Mutex and for SO_AXI select the M_AXI_GPO.

Diagram

Q qQ @ H

+
+ s1.ax

= SI_AXI_ACLK

mutex_0

= S0_AXI_ACLK
<9 S0_AXI_ARESETN

0 S1_AXI_ARESETN

futex

= Designer Assistance availaliie.

|+ so_ax
b .|+ 51_ANI
= SO_AXI_ACLK

SO_AXI_ARESETN
~ S1_AXI_ACLK
L ——a S1_AXI_ARESETN

mailbox_0

Interrupt_0
Interrupt_1

In0[0:0]

xlconcat_0

wcat

dout(10)
1

=

#  Run Connection Automation

2, C

o

Automatically make connections in your design by checking the boxes of the interfaces to connect. Select an interface on the left to display its configuration options on the

right.

Q

«| All Automation (2 out of 2 selected)

v mutex_0

v

v

50_AXI
S1_AXI

Description
Connect Slave interface (/mutex_0/S0_AXI) to a selected Master address space.

Options

Master interface /processing_system7_0/M_AXI_GPO

Bridge IP
Clock source for driving Bridge IP
Clock source for Slave interface Auto

Clock source for Master interface

Cancel

0_axi_intc
interrupt + ||}
—eee{ ™ DDR
FIXED_IO
r_0_bram
RTA
y Generat
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Lab 2: Understanding Vitis Project creation & Flow

Step 23 — Select MicroBlaze for the Master Interface on S1 AXI.

#  Run Connection Automation

Automatically make connections in your design by checking the boxes of the interfaces to connect. Select an interface on the left to display its configuration options on the

right.

Q = =

Description

+ All Automation (2 out of 2 selected) )
Connect Slave interface (/mutex_0/51_AXI) to a selected Master address space.
| T mutex 0
V) S0_AXI Options

v 81_AXI
Master interface /microblaze_0

Bridge IP

Clock source for driving Bridge IP

Clock source for Slave interface Auto

Clock source for Master interface

? “ Cance'
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Lab 2: Understanding Vitis Project creation & Flow

Step 24 — Hit the regenerate layout button to create the layout as below

L= s1AXLACIK

L———q 51_AXI ARESETN

xconcat 0

L 1n0p:0]

dout
- In100] =

|||+ pesua

Reset

%" MicroBlaze ® | »e i

owe 4|

M_AXIDP

@ exiesetin
g aux_resetin

= dem_locked

M_AX)_GPO_ACLK

1RQ_F2P[00)

rst_ps7_0_100M

slowest_syne_clk

ZYNO‘ M_AXLGPO 4 1

mdm_1

MBDEBUG O +|]:
Debug SYS st

mb_reset
bus_struct reset{0:0)

peripheral resetfi:0]

mb_debug_sys_rst interconnect aresetn[00] @

penipheral aresetn(00]

processing_system7_0

oo +|||

S00_ACLK
500 ARESETN M—H MoD_AXI 4

Diagram
e @ H H O s + = C Default View v
mutex_0
+ S0_AXI
F S1AXI
SO_AXLACLK
—g SO_AXLARESETN
| s1axLACLK
b—q 51 AXI ARESETN
mailbox_0
_ microblaze_0_axi_periph
Lt 4 50_AXI
t 5140 I [+ 00
2 s0_mxACiK Interrupt 0 meshize? AeLe
- erupt 0 =
) A1 . - ARESETN
50_AX|_ARESETN Interrupt_1 [+ inTerruPT H microblaze_0_axi_intc

MIDACK —WESE MOLAX 4

MO1AGK
MO1_ARESETN
MO2 ACLK

MO2_ARESETN

microblaze_0_xiconcat

| Inog

axi_bram_ctrl 0

i+ s
L 5 i aclk

L——a s ax_aresetn

i ke 5 i aresetn

0]
C L GoUt10] ]
{ NP0

BRAM_PORTA +|”—

4 s

imed | | #—— s_avi_ack

——
et MOO_ARESETN g2y MO2_AXI i
—

interupt 4|

-]
L processor_dk
processor_rst

FIXEDIO + ||
useiND_0 + |||

D DOR

Feu_cuxo
FCLK_RESETON B

axi_bram_ctrl_0_bram

I+ BRAM_PORTA

[ FxEDIO
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Lab 2: Understand

Step 25 - Validate the design

Ing Vitis Project creation & Flow

FIXED_IO

Diagram
a I & Q s + =g C o Default View
mdm_1
eIl microblaze_0_local_memory
Debug 5V5_Rst = I
+ DLMB
Micr Debug Module M rEJ
LMB_Clk
SVS_Rst
microblaze_0_axi_intc microblaze_0 I
b 5 axi ||+ NTERRUPT . X
microblaze 0_xlconcat ome + ||| microblaze_0_axi_periph
b——— s_axi ack ||+ peBus \CrO aze e s+ | o
0 5 axi aresetn clk M B| i kd
| 1n0[0:0) - interrupt + || M_AXIDP + e £ - SD0_AXI
dout{1.0] intr{0g) Reset f
In0:0) —— acix
+——— processor_cik
= —— ARESETN mailbox_0
— |—= processor_rst
Conca — 500_ACLK
rst_ps7_0_100M it s p—— SOO_ARESETN l?l MO0_AX + |5 o:|4 SO_AXI
i = MOOACLK WESE MOTAX + |+ s1.ax%1
L—— slowest_sync_clk mb_reset o MOO_ARESETN g Mo2ax + | SO_AXI_ACLK Interrupt 0 —,
—Q ext_feset_in bus_struct_reset{00] ——— mMo1_ACLK @ SO_AX| ARESETN Interrupt 1 —
Q aux_reset in peripheral_reset[00] b MO1_ARESETN t}—= s axiacx
L —{—= mb_debug_sysrst interconnect aresetn(0:0] +—|— Mo2.ACLK §——a S1_AXLARESETN
= dom_locked peripheral_aresetn[¢:0] b— MO2_ARESETN
Proc AX mutex_0
axi_smc !
= + s1_AxI
" SO_AXLACLK
T MOO_AXI +|::
i+ soo_axi ly. MOTAXI S0_AX|_ARESETN
aclk = o S1_AXI_ACLK
—a tn X M2 A0+ S1_AX|_ARESETN
aresed 2
= MO3_AX + i -
processing_system?_0
Mutex
AX ect
It
ooR + ||}
lconcat_0
= xep_o + ||k !
= M_AXI_GPO_ACLK usainD.0 + ||
e — R i -
: ‘Lm GOUL[1:0] Me— (R0_F2P{0:0] ZYNQ M_AXI_GPO + |:: i bram.cisl 0
-in[o
[o:0] FCLK_CLKD i
Y

FCLK_RESETON ——

= s_axiack

L—0 5 ax_aresein

axi_bram_ctrl_0_bram

BRAM_PORTA + ||| || + BRAM_PORTA

ck Memory Generator

D ooR
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Lab 2: Understanding Vitis Project creation & Flow

Step 26 — The only warning messages should be those seen before

Diagram

Q@ a ¥ ®

O
0O
W
o+

E » C 9

4

Default View v

microblaze_0_local_memory

MBDEBUG_0 +
Debug_SYS_Rst

roBlaze Debug Module

microblaze 0_axi_intc

microblaze_0_xlconcat

slowest_sync_clk
ext_reset_jn
<@ aux_reset_in
— mb_debug_sys_rst
= dem_locked

1n0[0:0]
dout{1:0]
n[00]

rst_ps7_0_100M

e 4 s
d——= 5_axi_ack
——a 5_axi_aresetn There was one critical warning message while validating this design.
interrupt 4 ||t
intr[10]
H—— processor_clk
— Messages mailbox_0
" processor_rst
[BD 41-237] Bus Interface property MASTER_TYPE does not match between s
A ntrolle Jaxi_bram_ctrl_0_bram/BRAM_PORTA(OTHER) and - sw-m
mb_reset I._ /axi_bram_ctrl_0/BRAM_PORTA(BRAM_CTRL) S sﬂin;u\ux internupt 0 —H
bus_struct_reset{00] ——0 S0_AXI| ARESETN Interrupt_1 —o-!
peripheral_reset{0D] —f S1_AXLACLK
interconnect_aresetn[0:0] b——0 51_AXLARESETN
peripheral_aresetn[Q0]
et mutex_0
N T
vl s1_Ax
SO_AXIACLK
S0_AXI_ ARESETN
— S1_AXIACLK
Y 51_AX| ARESETN
processing_system7_0
Mutex
el ) AXI SmartConnect
_ dconcat 0 FIXED_iO + ||
M_AXI_GPO_ACLK - useIND.O + |
o g D ZYNGY wmen i i ram 1.0
- In1[0:0] arE | axi_bram_ctrl_0_bram
- Lt s aa
K RI - -
at CLR_RESETD_N L s_axi_ack BRAM_PORTA + |[jms] ||+ BRAM_PORTA

TYNQT Processing Svstem b 5_axi_aresetn
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Step 27 — Re Dock the IP Integrator window

Lab 2: Understanding Vitis Project creation & Flow

Diagram
Q@ ¥ H © Q |+ 5 * C o Default View v
mdm_1

A @ microblaze 0 local memory
Debug S¥5_Rst | || 4 DLME
Blaze Debug M DA —————{ ||+ 8
B = LMBClk
S¥5_Rst

microblaze_0_axi_intc microblaze_0
;| |
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DLME .
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9 aux_reset_in peripheral_reset[00] f— Mo1_AResETN — S1_AXLACLK
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w4 S0_AXI
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ey SO_AXLACLK
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Lab 2: Understanding Vitis Project creation & Flow

Step 28 — Save the design and then re generate the bit stream

4

xilinx_s2 - [C:/hd|_projects/xilinx_s2/xilinx_s2.xpr] - Vivado 2021.1

Flow Tools

~ PROJECT MANAGER

£+ Settings
Add Sources
Language Templates

4 IP Catalog

~ IP INTEGRATOR

Create Block Design
Open Block Design

Generate Block Design

~  SIMULATION

Run Simulation

v~ RTL ANALYSIS

> Open Elaborated Design

v SYNTHESIS
P Run Synthesis

> Open Synthesized Design

~ IMPLEMENTATION

P Run Implementation

> Open Implemented Design

¥ PROGRAM AND DEBUG

x

write_bitstream Complete  +/

Reports Window
® & Default Layout v
BLOCK DESIG ?
A
Sources  Design Signals | Board Address Editor Diagram > 00
Q = HA @ @ o o m 9O Q e+ E * C 9 Default View v o
design_1 iy
External Interfaces
Interface Connections
mdm_1
Nets
. MBDEBUG_0 + |||
mailbox_0_Interrupt_0 Debug _SYS_Rst =
mailbox_0_Interrupt_1
oBlaze Debug Modi
mdm_1_debug_sys_rst
microblaze_0_axi_intc microblaze_0
Block Interface Properties ?
L4 sax ||+ inTErRUPT
DLME
<1 Al - microblaze_0_xlconcat e J I+ omus M 'Cro . - e : It
- 0 5_axi_aresetn Clk | BI Z
L fow o] o —
mc.oo| T P interrupt =+ || ]t M_ANDP + |
Name: S1.AXI L | H—— processor_ck
cat == processor_rst
Mode:
rst_ps7_0_100M AXI Interrupt Controlle
Connection ﬂ
slowest_sync_clk
s e hd
General  Properties < . .
Tel Console Log  Repor gn Runs 1 o
Q = £ I BE B @
INFO: [xilinx.com:ip:smartconnect:1.0-1] design_1_axi_smc 0: SmartConnect design 1 _axi_smc 0 is in High-performance Mode. ~
INFO: [Ipptcl 7-1463) No Compatible Board Interface found. Board Tab not created in customize GUI
INFO: [xilinx.com:ip:axi_intc:4.1-1] /microblaze_0_axi_intc: The AXI INTC core has been configured to operate with synchronous clo
validate_bd design: Time (s): cpu 0:06 ; elapsed = 00:00 6 . Memory (MB): peak = 17€9.711 ; gain = 87.754
v
>
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Lab 2: Understanding Vitis Project creation & Flow

Step 29 — Once the bitstream is complete, export the bit stream with the bit file to the project directory

¢ xilink_s2 - [C:/hdl_projects/xilinx_s2/xilinx_s2.xpr] - Vivado 2021.1

File  Edit Flow Tools Reports Window layout View Help
) ® = b &
Project .
I Add Sources.. ILOCK DESIGN - design_1
Close Project ) )
Design Diagram
Q = A o a a a B ¢ Q & |+ B + C ¥ Default View
Save Block Design As..
design_1 iy
Close Block D
Lose Tock Destgn External Interfaces
Interface Connections
mdm_1
Nets
MBDEBUG_O + |
mailbox_0_Interrupt 0
Checkpoint ' Dl
mailbox_0_Interrupt_1
I ' mdm_1_debug sys rst
Text Editor ’
microblaze 0_axi_intc
| ~
microblaze 0 xlconcat I+ INTERRUET
Export Export Hardware... - o g ||+ pESLG
— 5 aresetn
(0] o
Print. Export Block Design. o :u"j COU[1:0] et 81{10] ;
i 4 +}—= processor_clk
— processor st
- - Export Simulation. rst_ps7_0_100M
V' RTLANALYSIS Commadion | ™ Ticroblaze_0_axi periph M02_AXI
— slowest_sync_clk mb_reset =
> Open Elaborated Design General ey eecsemen
v SYNTHESIS Tel Console

P Run Synthesis

> Open Synthesized Design

¥ IMPLEMENTATION

P Run Implementation

» Open Implemented Design

s52/xilinx_s2.runs/impl_1/rum

. Memory (MB): peak = 2158.9

me . log
mth_1/runme.log

v PROGRAM AND DEBUG -

Export a hardware description file for use with the Vitis tools
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Lab 2: Understanding Vitis Project creation & Flow

Step 30 — From Tools select launch Vitis IDE

¢ xiling_s2 - [C/hdl_projects/xiling_s2/xilinx_s2.xpr] - Vivado 2021.1

File  Edit Flow

|=,. [ Validate Design v %
FlowNavigator Create and Package Mew IP...
v PROJECT MANAGEF Create Interface Definition... o oo
-I:I- Settings Enable Dynamic Function eXchange...
Add Sources Bun Tel Script.. o
. 5
Language Templz Property Editor
- Associate ELE Files...
i |P Catalog ORTA
Generate Memory Configuration File...
Compile Simulation Libraries...
* IPINTEGRATOR
Create Block Desi Vivado Store...
Open Block Desi
P i Vits IDE b1_axi
aunch Vitis
Generate Block [ B 12_AXI
Q Language Templates
v SIMULATION £ Seftings.. -

Tools Reports  Window Layout View  Help

Copyright 2020 Adiuvo Engineering & Training, Ltd.

37



Lab 2: Understanding Vitis Project creation & Flow
Step 31 — From Tools select launch Vitis IDE, create a new workspace inside the project directory.

+J Vitis IDE Launcher

Select a directory as workspace
Vitis IDE uses the workspace directory to store its preferences and development artifacts,

ﬂnrkspace: | C:Khdl_pru:u_iects‘-.xilinx_sl‘gwksp V| E Browse... i

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

b Restore other Workspace

b Recent Workspaces
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Lab 2: Understanding Vitis Project creation & Flow

Step 32 — Select Create Application Project

 wksp - Vitis IDE
File  Edit

ch Xilinx Project Window Hel
E
tv XILINX
V'S

RRRRRRRRR

E 5
&

o E1 I
5 o

g bl

il Developer




Lab 2: Understanding Vitis Project creation & Flow

Step 33 — Click next

«J Mew Application Project

Create a New Application Project

This wizard will guide you through the 4 steps of creating new application projects.

1. Choose a platform or create a platform project from Vivado exported X5A

2. Put application project in a system project, associate it with a processor
3. Prepare the application runtime — domain

4. Choose a template for application to quick start development

Platform System
Project Project

XSA

» A platform provides hardware information and software environment settings.
= A system project contains ene or more applications that run at the same time.
» A domain provides runtime for applications, such as operating system or BSP.
» A workspace can contain unlimited platforms and unlimited system projects.

[JSkip welcome page next time. (Can be reached with Ba

Cancel




Lab 2: Understanding Vitis Project creation & Flow

Step 34 — Click Select Create a new platform from hardware, browse to the new project directory —

select the XSA previously exported

«J New Application Project

Platform

Select a platform from repository |77 Create a new platform from hardware (XSA)

Hardware Specification

Note: A platform project will be generated automatically in workspace for the selected X5SA. It can be customized later.

Chhdl_projectsixilinx_s2\design_1_wrapper.xsa

vck190
vck190_es1
wmk180
wmk180_es1

XSA File: | 26702
Fd

Target processor to create FSBL: () psu_cortexa33_0
O psu_cortexr3_0

Platform name: | design_1_wrapper

T
o)
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Lab 2: Understanding Vitis Project creation & Flow

Step 35 — Enter a project name and click next — This is for the MicroBlaze

<« New Application Project

Application Project Details

Specify the application project name and its system project properties

Application project name: IPCfMB|

System Project

Create a new system project for the application or select an existing one from the workpsace @

Select a system project System project details

=+ Create new...

System project name: | IPC_MB_system

Target processor

Select target processor for the Application project.

Processor Associated applications
microblaze_0 IPC_MB
ps7_cortexa9_0
ps7_cortexa9_1
ps7_cortexa9 SMP

Copyright 2020 Adiuvo Engineering & Training, Ltd.
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Lab 2: Understanding Vitis Project creation & Flow

Step 36 — Click on Next

Mew Application Project O X
pp i}

Domain

Select a domain for your project or create a new domain

Select the domain that the application would link to or create a new domain

MNote: New domain created by this wizard will have all the requirements of the application template selected in the next step

Select a domain Domain details

o= Create new..
Mame: | standalone_microblaze 0 |
Display Name: | standalone_microblaze 0 |
Operating System: | standalone ~
Processorn | microblaze_0 |
Architecture: 32-bit ~

nish Cancel




Lab 2: Understanding Vitis Project creation & Flow

Step 37 — Select Empty Application, click finish and project will be created

+J Mew Application Project O *

Templates
Select a template to create your project.

Available Templates:

Find: = I+ Empty Application(C)

~ Embedded software development templates A blank C project.

IwlP TCP Perf Client
IwlP TCP Perf Server
IwlP UDP Perf Client

IwlIP UDP Perf Server
mba_fs_boot
Memory Tests
Peripheral Tests
SREC Bootloader
SREC 5P| Bootloader
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Lab 2: Understanding Vitis Project creation & Flow

Step 38 — From File select new application project

xksp - IPC_MB/IPC_MB.prj - Vitis IDE

ect Window Help

Alt+Shift+N > Application Project...
Open File.. = Library Project... | system < IPC_MB
Huw Koarpol Prois
N Platform Project... Plication Project Settings
Close All Ctrl+Shift+W  _ )
Other... Ctrl+N -
- ———Tal Options
Project name: |IPC_M View current BSP settings, or configure s
intrusive profiling, add/remove libraries,
Platform:
_— OS/libraries/drivers etc

Runtime: Pp Navigate to BSP Settings

Domain: standalone_microblaze_0
Import CPU microblaze_0
Export... 0s: standalone
Properties Alt+Enter Is View processors, memory ranges and peripherals.
Switch Workspace >
Restart
Exit

~J Assistant * %

~ ' IPC_MB_system
~ & IPC_MB [Application]
Debug
Release
Debug
Release
B design_1_wrapper

@ Console # | Problems ElVitis Log @ Guidance
Build Conscle [IPC_MB, Debug]
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Lab 2: Understanding Vitis Project creation & Flow

Step 39 — Click next

«J New Application Project

Create a New Application Project

This wizard will guide you through the 4 steps of creating new application projects.

1. Choose a platform or create a platform project from Vivado exported XS4

2. Put application project in a system project, associate it with a processor
3. Prepare the application runtime — domain

4, Choose a template for application to quick start development

Platform System
Project Project

XSA

« A platform provides hardware information and software environment settings.
= A system project contains one or more applications that run at the same time,
= A domain provides runtime for applications, such as operating system or BSP.
= A workspace can contain unlimited platforms and unlimited system projects.

[]Skip welcome page next time. (Can be reached with Back button)

Cancel




Lab 2: Understanding Vitis Project creation & Flow

Step 40 — Select the current platform and click next

«J New Application Project O X

Platform D

Choose a platform for your project. You can also create an application from XSA through the ‘Create a new platform from hardware (XSA)' tab

&l Select a platform from repository (11 Create a new platform from hardware (XSA)

Find: + Add £ Manage

Name Board  Flow Vendor  Path
& design_1_wrapper [custom arty-z7... Embedded SW D... xilinx CA\hdl_projects\xilinx_s2\xksp\design_1_wrapper\export\design_1_wrapper\design_1_wrapper.xp

< >
Platform Info

General Info Acceleration Resources Domain Details

Name: design_1_wrapper ~  The selected platform does not have application " Domains

acceleration capabilities f f
Part: Xc72020dg400-1 Rloyresin|[name Details
standalone_microblaze 0 | CPU: microblaze 0C
Family: zynq
Description:

design_1_wrapper

< Back Cancel
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Step 41 — Select the IPC System, ensure show all processors is selected, select processor
ps7_cortex9 0 and enter a name IPC_ARM. Then click next

Lab 2: Understanding Vitis Project creation & Flow

) New Application Project u] X

Application Project Details D

Specify the application project name and its system project properties

| Application project namell| IPC_ARM

System Project

Create a new system project for the application or select an existing one from the workpsace @

Select a system project System project details
IPC_MB_system

System project name:  IPC_MB systen
Teate new...

Select target processor for the Application project.

Processor Associated applications
microblaze_0 IPC_MB
ps7_cortexad_0 IPC_ARM
ps7_cortexa9_1
ps/_cortexa9 SMP

Show all processors in the hardware specification L]

“ < Back Next > Cancel
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Lab 2: Understanding Vitis Project creation & Flow

Step 42 — Click on Next

«J New Application Project O

Domain

Select a domain for your project or create a new domain

Select the domain that the application would link to or create a new domain
Note: New domain created by this wizard will have all the requirements of the application template selected in the next step

Select a domain Domain details

+Create new...

Name: standalone_ps7_cortexa9_0

Display Name: standalone_ps7_cortexad 0

Operating System: 'standalone v
Processor: ps7_cortexa9_0

Architecture: 32-bit v



Lab 2: Understanding Vitis Project creation & Flow

Step 43 — Select the Hello World template and click finish

+J Mew Application Project

Templates

Select a template to create your project.

Available Templates:

Find:

w Embedded software development templates

Dhrystone

IwlP Echo Server
IwlP TCP Perf Client
IwlP TCP Perf Server
IwlP UDP Perf Client
IwlIP UDP Perf Server
Memory Tests
Peripheral Tests

Zyng MP DRAM tests
Zyng MP FSBL

3
)

Hello World
Let's say 'Hello World' in C.

< Back

Cancel




Lab 2: Understanding Vitis Project creation & Flow

Step 44 - You should now see two application projects along with the platform

« xksp - IPC_ARM/IPC_ARM.prj - Vitis IDE
File Edit

Search Xilinx Project Window Help
= vim
. Explorer
B design_1_wrapper
v [ IPC_MB_system
v & IPCARM
& Includes

src

% IPC_ARM.pij
v & 1PC_MB
» Includes
src

< IPC_MB.prj

IPC_MB_system.sprj

¥ Assistant

v ' |PC_MB_system
v ©IPC_MB
Debug
Release
) IPC_ARM [Application]
Debug
Release

B design_1_wrapper

0 items selected

IPC_MB _system < IPC_MB < IPC_ARM

< Application Project Settings
General
Project name: |PC_/

Platform:

Runtime: cpp

Domain: standalone_ps7_cortexa9_0

ps7_cortexa9 0

standalone

& Console # |2 Problems [ Vitis Log ® Guidance

Build Console [IPC_ARM, Debug]

Active build configuration: Debug
Options

View 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
OS/libraries/drivers etc.

Navigate to BSP Settings

ion: View processors, memory ranges and peripherals.

2 Design # Debug
Outline

There is no active editor that provides an
outline.
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Lab 2: Understanding Vitis Project creation & Flow

Step 45 - Click on the MB project SRC directory, right click and select new File.

o xksp - IPC_ARM/IPC_ARM.prj - Vitis IDE
sile Edit Search Xilinx Project Window Help

- - B vR visvOv g vyRgogm S - -
“. Explorer = B les 3 T O | # IPC_MB_system <
&l design_1_wrapper - Application Pr
~ [@l IPC_MB_system [ d Jn_1_wrappe
v {&} IPC_ARM | standalone p ort ) General

& Includes Project name: IPC_ARI

@ src
g | Platform: design_
< IPC_ARM.prj Runtime: cpp

¥ HIPCMB [ <tand Domain: standa

Project...

Copy Ctrl+C File
Paste Ctrl+Vv T('matr\ a new file resource

Delete Delete Applicatio

Library Project...

=3 |Import Sources... &
B Platform Project...

Source >
Move... Example...

o Assistant Rename... F2 [ Othel’...’v Ctrl+N

v B IPC_M Team >
v @ IPC Properties Alt+Enter
venug
Release
£} IPC_ARM [Application]
Debug
Release
& design_1_wrapper [P

& Console ¢ 1“ [2! Probler
Build Console [IPC_MB, [
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Lab 2: Understanding Vitis Project creation & Flow

Step 46 — Enter a name for the file then click finish

%) Create New File O *

File

Create a new file resource.

Enter or select the parent folder:

IPC_MB/src

== design_1_wrapper
=5 IPC_ARM [ standalone_psu_cortexa33_0]
w =% IPC_ME [ standalone_microblaze 0]
@ _ide
[ src
=% IPC_System [ design_1_wrapper ]
= RemotebystermnsTempFiles

File name: | main.c

Advanced >>

_ [ ]
@
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Lab 2: Understanding Vitis Project creation & Flow

Step

47 — Open the newly created file

w xksp - IPC_MB/src/main.c - Vitis IDE

File Edit Search Xilinx Project Window Help

- BvRvitgv Qv ~Hgm - -

“ Explorer IPC_MB_system < IPC_MB
B design_1_wrapper 4 |

v [=l IPC_MB_system
~ & IPC_ARM

<IPCARM @ main.c

Includes

src

< IPC_ARM.prj
v & 1PC_MB

Src

main.c

W Iscript.ld

% IPC_MB.prj
IPC_MB _system.sprj

~ Assistant

v

* IPC_MB_system
v & IPC_MB
Debug
Release
) IPC_ARM [Application]
Debug
Release

& design_1_wrapper

O Console # |2 Problems [ Vitis Log @ Guidance

Build Console [IPC_MB, Debug]

Wiritable

Smart Insert

= Qutline

Design # Debug

LR




Lab 2: Understanding Vitis Project creation & Flow

Step 48 — Copy the main.c code into the empty file from the Github repo session two lab and save

f xksp - IPC_MB/src/main.c - Vitis IDE
File Edit Search Xilinx Project Window Help

- ® v R v

‘

Explorer

& design_1_wrapper

=l IPC_MB_system

v & IPC_ARM
Includes

<

src

X IPC_ARM.prj
v {9 IPC_MB
o Includes
v @& src
main.c
N Iscript.Id
README.txt

% IPC_MB.prj

“Assistant
v = IPC_MB_system
v {&1PC_MB
Debug
Release

Debug
Release

& design_1_wrapper

s v Ov

IPC_MB_system.sprj

{1 IPC_ARM [Application]

- X

Design # Debug

IPC_MB_system XIPCMB XIPCARM |[@*main.c & Outline R o %
1 #include "xparameters.h" ~ U xparameters.h
2 #?nclude "xmbox.h" u xmboxh
3 #include "xstatus.h" e )
4 #include<string.h> D
5 #include "xmutex.h" o stringh
6 ¥ xmutexh
j : # MUTEX_DEVICE_ID
3 #define MUTEX_DEVICE_ID XPAR_MUTEX_@_IF_1_DEVICE_ID * MUTEXNUM
) #define MUTEX_NUM -}
¢ toggle
11 # LED_DELAY
12 int toggle;//used to toggle th e main(
3 #define LED_DELAY 1000000
int main()

16 {
17 XMbox Mbox;
18 XMbox_Config *ConfigPtr;
9 XMutex Mutex;
20 XMutex_Config *MTConfigPtr;
21 int Status;
22 u32 NumBytes;
s u32 Sent;
24 char *hello = "MicroBlaze Starting Up “;
25 char *ledon = "LED On “;
26 char *ledoff = "LED Off “;

ConfigPtr = XMbox_LookupConfig(XPAR_MBOX_@_DEVICE_ID );

Status = XMbox_CfgInitialize(&Mbox, ConfigPtr, ConfigPtr->BaseAddress);
2 MTConfigPtr = XMutex_LookupConfig(MUTEX_DEVICE_ID);

XMutex_CfgInitialize(&Mutex, MTConfigPtr, MTConfigPtr->BaseAddress); v

~Bvry

© Console | Problems [ Vitis Log ® Guidance
Build Console [IPC_MB, Debug]

Writable Smart Insert 45:1:1114
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Lab 2: Understanding Vitis Project creation & Flow

Step 49 — Click the hammer to build the code

& xksp - IPC_MB/src/main.c - Vitis IDE

File Edit Sea Project Window Help
S vyOv ? Design # Debug
. Explorer & IPC_MB_system X IPC_MB % IPC_ARM *main.c = Outline R o %
& design_1_wrapper 1 #include "xparameters.h" ~ u xparameters.h
v [ IPC_MB_system 2 ﬁnclude “XMbOX.h ) u xmboxh
v @ IPC ARM 3 #include "xstatus.h = tis
Sk 4 #include<string.h> AStatlsn,
Includes 5 #include "xmutex.h" o string.h
src 9 xmutex.h
7 # MUTEX_DEVICE_ID
= 8 #define MUTEX_DEVICE_ID XPAR_MUTEX_@_IF_1_DEVICE_ID
% IPC_ARM - = = i L # MUTEX_NUM
g & 9 #define MUTEX_NUM )
v & 1PC_MB 10 - ¢ toggle
a Includes 11 # LED_DELAY
v @& src 12 int toggle;//used t« e = s main()
e 13 #define LED_DELAY 1000000
- - +
2 Iscript.ld 15-int main()
README.txt 1
17 XMbox Mbox;
% IPC_MB.prj 1 XMbox_Config *ConfigPtr;
IPC_MB_system.sprj Xuatex Mitex, ;
XMutex_Config *MTConfigPtr;
int Status;
2 u32 NumBytes;
23 u32 Sent;
“J Assistant 24 char *hello "MicroBlaze Starting Up ";
3 char *ledon “LED On *;
v S 1PC_MB_system char *ledoff = "LED OFf ";
v & 1IPC_MB
Debug
Release ConfigPtr = XMbox_LookupConfig(XPAR_MBOX_@_DEVICE_ID );
© IPC_ARM [Application] Status = XMbox_CfgInitialize(&box, ConfigPtr, ConfigPtr->BaseAddress);
Debug 2 MTConfigPtr = XMutex_LookupConfig(MUTEX_DEVICE_ID);
Release 33 XMutex_CfgInitialize(&Mutex, MTConfigPtr, MTConfigPtr->BaseAddress); v
& design_1_wrapper T . i ’ o : o
@ Console # | Problems [ Vitis Log @ Guidance ki8>0~
Build Console [IPC_MB, Debug]
Writable Smart Insert 45:1:1114
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Lab 2: Understanding Vitis Project creation & Flow

Step 50 — Open the IPC_ARM hello world file and select and delete the entire contents

« xksp - IPC_ARM/src/helloworld.c - Vitis IDE =
File Edit Search Xilinx Project Window Help
L@ o~ ~vipvOovisvRgRY vy v Q. '[2Design * Debug
~ Explorer e § 7 0| 4 pC MB system  XIPCMB  XIPCARM  [&*mainc |2 helloworld.c B & outline SRl e i =0
o - R e e e e e e 7z u stdioh
LS MBLeystem . NE—— (C) 2009 - 2014 Xilinx, Inc. All right d S ipiton
@'PC_ARM ; ;‘ opyrigl 1linx, nc. Uit S reserved. u xil_printf.h
¥ Includes Ell* Permission is hereby granted, free of charge, to any person obtaining a copy © main(
v @& src [ll* of this software and associated documentation files (the “"Software"), to deal
[@ helloworld.c Il* in the Software without restriction, including without limitation the rights
3 El* to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
8 platform_config.h 2 z 5
= 9 copies of the Software, and to permit persons to whom the Software is
SCl* furnished to do so, subject to the following conditions:
[® platform.h 11
W Iscript.id 12 The above copyright notice and this permission notice shall be included in
Xilinx.spec JER“ all copies or substantial portions of the Software.
14
" _ide ) JEN* Use of the Software is limited solely to applications:
% IPC_ARM.prj Sl (a) running on a Xilinx device, or
v & IPC_MB | stand e v 17 (b) that interact with a Xilinx device through a bus or interconnect.
' Includes 18
v @ sre 19 THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
3 20 IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
e pSW* FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL
W Iscript.d WRIFFR« XILINX BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
L asaauas =| 23 WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF
VAssistant | R@R0n || 24 OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE
= ) Il 25 SOFTWARE.
» IPC_MB_system [Syste “2
v @ IPC_MB [Application Y8 Except as contained in this notice, the name of the Xilinx shall not be used
“ Debug PE* in advertising or otherwise to promote the sale, use or other dealings in
& Release PER* this Software without prior written authorization from Xilinx.
S 30
@ IPC ARM [Application] 31
“ Debug 32
< Release B/ * v
& design_1_wrapper [Platforn
|| @ Console * |£ Problems [ Vitis Log ® Guidance B BE-&#@vOv =0
Build Console [IPC_ARM, Debug]
Writable Smart Insert 62 :1[2385]
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Lab 2: Understanding Vitis Project creation & Flow

Step 51 — Copy across the Zynq Application code from the Gitlab

 xksp - IPC_ARM/src/helloworld.c - Vitis IDE = =] X
File Edit Search Xilinx Project Window Help
QY. YA ViR OvVigviBgRMGCE YOy A [ZDesign * Debug
. Explorer = & |PC_MB_system < IPC_MB % IPC_ARM d *main.c < *helloworld.c = Outline BRY 0%

B design_1_wrapper N 1 #include <stdio.h> o~ u stdioh

#include "platform.h"

v [l IPC_MB_system g b I 4 " 4 platform.h
v @ IPC ARM #include "xil_printf.h & oy
= 4 #include "xmbox.h" LRI
# Includes 5 #include "xstatus.h" ¥ xmboxh
v &src & #include "xmutex.h" o xstatush
< helloworld.c 7 ¥ xmutex.h
§ platf fig.h = # MSGSIZ
i 9 #define MSGSIZ 1024 A
4 platform.c ) #define MUTEX_DEVICE_ID XPAR_MUTEX_@_IF_@_DEVICE_ID # MUTEX_DEVICE_ID
A platform.h #define MUTEX_NUM El # MUTEX_NUM
N Iscript.ld #define TEST_BUFFER_SIZE 16 # TEST_BUFFER_SIZE
Xilinx.spec char RecvMsg[MSGSIZ] _ attribute__ ((aligned(4))); & RecvMsg
15 char *hello = "MicroBlaze Starting Up “; ¢ hello
< IPC_ARM.prj 16 char *ledon = "LED On "; ¢ ledon
v & 1PC_MB 17 char *ledoff = "LED Off “; ® ledoff
& Includes 18 ® main()
v e ) int main()
INaN).C XMbox Mbox;
N Iscriptld v [ll22 XMbox_Config *ConfigPtr;
== 23 XMutex Mutex;
~Assistant RGeS 24 XMutex_Config *MTConfigPtr;

25 X .
v E|PC_MB_system Status Status;

v & 1PC_MB
Debug 28 init_platform();
Release -
S ConfigPtr = XMbox_LookupConfig(XPAR_MBOX_©_DEVICE_ID );
2} IPC_ARM [Applicat Nt APAR_MBUR_9_ &
OD l; iAppacation) XMbox_CfgInitialize(&Mbox, ConfigPtr, ConfigPtr->BaseAddress);
ebug 32
Release 3 MTConfigPtr = XMutex_LookupConfig(MUTEX_DEVICE_ID); v

& design_1_wrapper

B Console # |22 Problems [ Vitis Log @ Guidance
Build Console [IPC_ARM, Debug]

Writable Smart Insert 59:1:1444
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Lab 2: Understanding Vitis Project creation & Flow

Step 52 — Click the hammer to build the code

« xksp - IPC_ARM/src/helloworld.c - Vitis IDE

File Edit Seg Project Window Help
N E 3 kv O v vy OO v -
. Explorer
& design_1_wrapper ~ 1 #inc
v [l IPC_MB_system < :?"‘-
il inc
v @ IPC_ARM a “i:c
& Includes 5 #inc
v & src & #inc
< helloworld.c 7
3 platform_config.h ik
¢ platform.c ) #def
# platform.h #def
W Iscript.Id #def
Xilinx.spec char
char
< IPC_ARM.prj 16 char
v & 1PC_MB 17 char
# Incdudes 18
int
v &src e
; ) i
£ main.c
W Iscriptld S
~Assistant EReS

v E|PC_MB_system
v &IPC_MB
Debug 28

Release
{2 IPC_ARM [Application]
Debug
Release
& design_1_wrapper

B Console

o 4 IPC_MB_system XIPCMB X IPC ARM < *main.c < *helloworld.c

lude <stdio.h>
lude "platform.h"
lude "xil_printf.h"
lude “xmbox.h"
lude "xstatus.h"
lude "xmutex.h"

ine MSGSIZ 1024

ine MUTEX_DEVICE_ID XPAR_MUTEX_@_IF_8_DEVICE_ID
ine MUTEX_NUM o

ine TEST_BUFFER_SIZE 16

RecvMsg[MSGSIZ] __ attribute__ ((aligned(4)));
*hello = "MicroBlaze Starting Up *“;

*ledon = "LED On ";

*ledoff = "LED Off ";

main()

XMbox Mbox;

XMbox_Config *ConfigPtr;
XMutex Mutex;
XMutex_Config *MTConfigPtr;
XStatus Status;

init_platform();

ConfigPtr = XMbox_LookupConfig(XPAR_MBOX_@_DEVICE_ID );
XMbox_CfgInitialize(&Mbox, ConfigPtr, ConfigPtr->BaseAddress);

MTConfigPtr = XMutex_LookupConfig(MUTEX_DEVICE_ID);

£ Problems [ Vitis Log @ Guidance

Build Console [IPC_ARM, Debug]

Writable Smart Insert 59:

1

1444

&= Outline

u

L I -

1 ¢ % n o ow e

.

? Design * Debug

BwR o

stdio.h

platform.h
xil_printfh
xmbox.h

xstatus.h
xmutex.h

MSGSIZ
MUTEX_DEVICE_ID
MUTEX_NUM
TEST_BUFFER SIZE
RecvMsg

hello

ledon

ledoff

main()
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Step 53 — Connect the USB to the ArtyZ7, Check the book Mode is JTAG. Power on the board.

Lab 2: Understanding Vitis Project creation & Flow

ARTY 4 60080808 888888808

ADIGILENT ~*%
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Lab 2: Understanding Vitis Project creation & Flow

Step 54 — From the debug icon, click on the arrow and select debug configuration

wJ whksp - IPC_ARM/sre/helloworld.c - Vitis IDE
File Edit Search  Xilj ' ;

D e o |

| i -

Mk SO RMEA=E-1 Hok M

E Explorer §3 (no launch history)

design_1_wrapper Debug As
v [==] IPC_System [ desigrfli_w Debug Configurations...
W :[E]: IPC_ARM [ stancllone
gff Binaries
[pjt) Includes
= Debug
= sre
|| helloworld.c
platform_config.h
L platform.c

platform.h

Organize Favorites...

Copyright 2020 Adiuvo Engineering & Training, Ltd.
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Lab 2: Understanding Vitis Project creation & Flow

Step 55 — Select System Project Debug and new

+ Debug Configurations

Create, manage, and run configurations

Debug a system using Vitis Debugger.

= & Configure launch settings from this dialog:
et | - Press the 'Mew Configuration’ button to create a configuration of the selected type.

1§::F Al Engine Emulator f - Press the 'Mew Prototype’ button to create a launch configuration prototype of the selected type.
[E] C/C++ Applicati
= o+ Sppiieation & - Pressthe 'Export’ button to export the selected configurations.

@ Launch Group
== OpenCL =| - Press the 'Duplicate’ button to copy the selected configuration.
<~ OpenCL -

- .per'l A (TC.FJ . 3 - Press the 'Delete’ button to remove the selected configuration.

2 - Press the Filter' button to configure filtering options.
A 5PM Analysis

I System Praject Debiig - Edit or view an existing configuration by selecting it.

TEF

|L| - Select launch cenfiguration(s) and then select 'Link Prototype' menu item to link a prototype.
|| - Select launch configuration(s) and then select 'Unlink Prototype’ menu item to unlink a prototype.

|R| - Select launch configuration(s) and then select 'Reset with Prototype Values' menu item to reset with prototype values,

Configure launch perspective settings from the ‘Perspectives’ preference page.

Filter matched 10 of 22 items

Close




Lab 2: Understanding Vitis Project creation & Flow

Step 56 — Click on Target Set up — This should be auto populated. Notice the PS is configured,
followed by the PL before both applications are downloaded. Click Debug

< Debug Configurations

Create, manage, and run configurations

Debug a system using Vitis Debugger.

#. Al Engine Emulator
1 C/C++ Application
@ Launch Group
OpenCL
OpenCL (TCF)
# Single Application Debug
% Single Application Debug (GDB)
E SPM Analysis
~ # System Project Debug
% SystemDebugger_IPC_MB_system
S Target Communication Framework

Filter matched 11 of 23 items

Name:  SystemDebugger_IPC_MB_system

Main | @ Target Setup

Hardware Platform:
Bitstream File:
PL Device:

PS Device:

™ Environment &) Common

${sdxTcfLaunchFile:project=IPC_MB;fileType=hw;) Search...
${project_locIPC_MB}/_ide/bitstream/design_1_wrapper.bit Search...
Auto Detect Select...
Auto Detect Select...

[Juse FSBL flow for initialization

Initialization File:

Z Reset entire system

] Program FPGA

[] Skip Revision Check

] Run ps7_init

7 Run ps7_post_config

[_] Enable Cross-Triggering

${project_locIPC_MB}/_ide/psinit/ps7_init.tcl Search...

Summary:

Following operations will be performed before launching the debugger.

1. Resets entire system. Clears the FPGA fabric (PL)

2. Program FPGA fabric (PL) using the bit file
(C\hd|_projects\xilinx_s2\xksp\IPC_MB\_ide\bitstream\design_1_wrapper.bit)

3. Sources the init tdl file (C:\hdI_projects\xilinx_s2\xksp\IPC_MB"\_ide\psinit\ps7_init.tcl).

4. Runs ps7_init to initialize PS

system reset or board power ON).

Copyright 2020 Adiuvo Engineering & Training, Ltd.
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Browse...

Browse...

Generate...

5. Runs ps7_post_config. Enables level shifters from PL to PS. (Recommended to use this option only after
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Lab 2: Understanding Vitis Project creation & Flow

Step 57 — Both applications will download and pause execution, click on the APU and hit run to start it

w wksp - IPC_ARM/src/helloworld.c - Vitis IDE

File Edit Run  Search Xilix Broject Window
it IS P adl=] | t &
45 Debug 53 Bl % | 1 =]

. SystemDebugger_IPC_System [System Project Debug]
v % SystemDebugger IPC_System_Standalone (Local)
v 52 PSTAP
& rMu
v L
~ &2 MicroBlaze Debug Module at USER2
~ @ MicroBlaze #0 (Breakpoint: main)

000000728 main(): ./src/main.c, line 24
0x000002d0 _crtinit(): crtinit.5, line 126
00000004 XMbox_GetStatus(): .,
000000008 _start(: crt0.S, line 65
0x0DD000B _start(): crt0.5, line 65
0x0DDD0DOE _start(): crt0.S, line 65
000000008 _start(: crt0.S, line 65
0x0DD000B _start(): crt0.5, line 65
0x0DDD0DOE _start(): crt0.S, line 65

Jfincludefxil_io.h, line 136

<select to see more frames>
v 52 psu
2 RPU Reset)
v & APU
~ P Cortex-A53 20 (Breakpoint: main), EL3(S)/A64
= (:0000000000000400 main(: ../sre/helloworld.c, line 28

@ Cortex-AS53 21 (Power On Resef)
@ Cortex-A33 #2 (Power On Reset)
@ Cortex-A33 23 (Power On Resef)

33 R

L Explorer | wj Assistant zﬂ = g =0

~ ¥ IPC_System [System]
v {G} IPC_MB [
& Debug

& Release

~ {5} IPC_ARM [
& Debug

% Release

#\ Debug
R Release

design_1_wrapper [Plztform]

- HERCRs

Q, [ Design %5 Debug

X

L IPCSystem W IPCMB % IPC_ARM ﬁg helloworid.c sﬂ [@ mainc  wj design_I_wrapper  [g] microblaze_sleep.c = 0 || Variables sﬂ% Breakpoints €% Expressions |} Registers
char *ledoff = 2 [=IEal
. . Name Type Value
© int main() ) . .
{ = Mbox KMbox {Config={Deviceld=8...
tbox Mbox; » ConfigPtr XMbox_Config * Bx18ce26d4p1dTas62
ox_Config *ConfigPtr; ® Mutex MMutex {Config={Deviceld=0. ..
tex “‘“ti*i . . » MTConfigPtr K¥Mutex_Config * axBBB0BAAREREEAAEE
Xutex_Config *MTConfigPtr; .
XStatus Status; )= Status XStatus -]
init_platform();
ConfigPtr = XMbox_LookupConfig(XPAR_MBOX_8 _DEVICE_ID );
XMbox_CfgInitialize(&Mbox, ConfigPtr, ConfigPtr->BaseAddress);
MTConfigPtr = XMutex_LookupConfig(MUTEX_DEVICE_ID):
Mutex_CfgInitialize(8Mutex, MTConfigPtr, MTConfigPtr->BaseAddress);
printf("xilinx Training MERG / SERE \n\r");
& I - 8
Xbox_ReadBlocking(&Mbox, (u32*)(Recwiisg), strlen(hello)); 0 Memory 531 J |58 B 8 o
printf ("Revd the message --> \rin\rin\t--[%s]--\rin\rin", RecuMsg); Menitors &,
memset (Recwisg, B, MSGSIZ);
while(1){
xibox_ReadBlocking(&Mbox, (u32*)(Recvmsg), strlen(ledon));
Status = XMutex_Islocked(&Mutex, MUTEX_NUM);
if (Status != XST_SUCCESS){
printf("Mutex Locked\n\r");
Jelse{
printf("Nutex Unlockedin
printf ("Revd the message -—> \r\nirin\t--[%s]--\r\n\rin”, Recvisg);
¥
cleanup_platform();
return 8;
}
v
B Console Eﬂ =] vitis Serial Terminal {3 Executables [i) Debug Shell [E] Vitis Log 7] Problems G Debugger Cansole ™ B~ r~= 0O | @CT Console sﬂuemamnmnsale ® g
TCF Debug Virtual Terminal - Cortex-AS3 #3 MSCT Process
Info: MicroBlaze #0 (target 5) Running ~
Info: Cortex-A53 #0 (target 11) Running
Info: Cortex-A53 #0 (target 11) Stopped at 0xd00 (Breakpo
main{) at ../src/helloworld.c: 28
28: init_platform():

main() at
24: char
x3cti

<

xscri

*hello = "MicroBlaze Starting Up

xsctd Info: MicroBlaze #0 (target 5) Stopped at 0x7a8
../arc/main.c: 24

(B
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Lab 2: Understanding Vitis Project creation & Flow

Step 58 — Select the MB application and start that executing

) wksp - IPC_MB/src/main.c - Vitis IDE - X
File Edit Run  Search Xilinx Project Window Hd
icY - | B~ R~ O-ig~-il IR AR I N Y Al R Q_ [ Design |45 Debug
45 Debug 52 = § = 0O || & pcsystem  WIPCMB S IPCARM  [J helloworid.c (m main.c sg]q‘ﬁes‘gnj,\-,mpper [€) microblaze sleep.c = O [0 Variables zﬂ% Breakpoints 6" Expressions =g
. systemDebugger_IPC_System [System Project Debug] 1 #include "xparameters.h” ~ o & ctet g
vTffréits;asr?ﬂ::bugger_lPC_System_Standa\one(Loca\) : ii:i:g: :Tt;:ulzh Name Type Value N
b oMU 4 #includecstring.h> (= Mbox XMbox {Cenfig={Deviceld=8@..
5 |Binclude “xmutex.h” » ConfigPtr XMbox_Config ™ 0x00000000
~ 5% MicroBlaze Debug Module at USER2 7 8 Mutex AMutex R {Config={Deviceld-0. .
v ¥ MicroBlaze #0 (Breakpoint: main) 8 #define MUTEX_DEVICE_ID XPAR_MUTEX_@_TF_1_DEVICE_ID » MTConfigPtr KMutex_Config {Deviceld=@xef48, B..
9 #define MUTEX_NUM ) 09- Status int e
10 6= NumBytes ui2 N/A
O ey Bh, line 136 12 int toggle;//used to toggle the LED (= Sent usz A
000000002 _start(): crtD.5, line 65 13 #dafinEgLEDJELAV 1530000 » hello "“’: 2x00000002 .
0xDO00000S _start(): cri0.S, line 65 14 ) < ledon char 6x00000009 5
0xDO0D000S _start(): crt0.S, line 65 = int main()
0xDO0D0COB _start(): crt(.S, line 65 Xitbox Mbox;
0xDODDD0OB _start(): crtl.S, line 65 Xbox_Config *Configptr;
0xDODDD0DE _start(): crtl.S, line 65 Wutex Mutex;
0x00000008 _start(): crt0.S, line 63 XMutex_Config *MTConfigPtr;
<select to see more frames> int Status;
o u32 NumBytes;
"e‘f_fsu u32 Sent; 0 Memory zﬂ & | =4 IS - 8 =0
EE RPU (Reset) char *hello = "MicroBlaze Starting Up "; Monitars -
v &2 APU char *ledon = "LED On "; o
~ ¢ Cortex-A33 20 (Breakpoint: main), EL3(S)/A64 char *ledoff = D off ";
= 0x0000000000000d00 main(: ../src/helloworld.c, line 28
= 0000000000000 TEe _startup{): xil-¢rt0.5, line 111 ConfigPtr = XMbox_LookupConfig(XPAR_MBOX_@_DEVICE ID );
@ Cortex-A33 #1 (Power On Reset) Status = XMbox_CfgInitialize(&Mbox, ConfigPtr, ConfigPtr->BaseAddress);
@ Cortex-A33 #2 (Power On Reset)
@ Cortex-A53 #3 (Power On Reset) MTConfigPtr = XMutex_LookupConfig(MUTEX_DEVICE_ID);
XMutex_CfgInitialize(&Mutex, MTConfigPtr, MTConfigPtr->BaseAddress);
box_liriteBlocking(&mbox, (u32*)((us*Jhello), strlen(hella));
while(1){
. Explorer [dAss\stanl 23] = g =0 XMbox_WriteBlocking(&8Mbox, (u32%)((u8*)leden), strlen(ledon));
XMutex_Lock(&Mutex, MUTEX_NUM);
v [ IPC_System [System] usleep(LED_DELAY);
« {5} IPC_MB [ Xutex_Unlock(@utex, MUTEX_NUM);
£ Debug XMbox_lriteBlocking(&¥box, (u32®)((us*)ledoff), strlen(ledoff));
= usleep(LED DELAY);
% Release }
~ {2} IPC_ARM [ . v
& Debug
A Release 2 Console zﬂ ] Vitis Serial Terminal () Executables ] Debug Shell [E] Vitis Log |#] Problems 3 Debugger Console ™ B~ 9~ = 0 ||@xCTConsole 5 Emulation Console x = O
fi :;:'i TCF Debug Virtual Terminal - Cortex-A53 3 ¥50T Brocess
] : MicroBlaze #0 (target 5) Running ~

design_{_wrapper [Platform]

Cortex-AS3 #0 (target 11) Running

Info: Cortex-AS3 #0 (target 11) Stopped at 0xd00 (Breakpo
main() at ../src/helloworld.c: 28

28: init_platform():

xscts Info: MicroBlaze #0 (target 5) Stopped at 0x7as (Br
mein() at ../src/main.c: 24

24: char *hello = "MicroBlaze Starting Up "
X3Ct§ ~
< >

xscti
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Lab 2: Understanding Vitis Project creation & Flow

Step 59 — Click the Vitis Serial Terminal window and click +

«f xksp - IPC_MB/src/main.c - Vitis IDE
|File Edit Run Search Xilinx Project Window Help

v vavibvOviegviDin

# Debug i
<unknown>
% <unknown>
% SystemDebugger_IPC_MB_system [System Project Debug]
v % SystemDebugger_IPC_MB_system_Standalone (Local)
v @APU
+® ARM Cortex-A9 MPCore #0 (Running)
»* ARM Cortex-A9 MPCore #1 (Running)
v @& xc72020
v & MicroBlaze Debug Module at USER2
+® MicroBlaze #0 (Running)

. Explorer | ¥ Assistant S
H platform_config.h
¢ platform.c
3 platform.h
W IscriptId
Xilinx.spec

< IPC_ARM.prj
v {3 1PC_MB
# Binaries
# Includes
= Debug
Release
& Src

< main.c

4 |PC MB_system XIPCMB XIPC ARM < main.c < helloworld.c design_1_wrapper

#include "xparameters.h"

2 #include "xmbox.h"

3 #include "xstatus.h"
4 #include<string.h>
5 #include "xmutex.h"

#define MUTEX_DEVICE_ID  XPAR_MUTEX_@_IF_1_DEVICE_ID

9 #define MUTEX_NUM e

int toggle;

3 #define LED_DELAY 1000000

int main()

XMbox Mbox;

XMbox_Config *ConfigPtr;
XMutex Mutex;
XMutex_Config *MTConfigPtr;
int Status;

u32 NumBytes;

u32 Sent;
char *hello = "MicroBlaze Starting Up ";
sbee XVodee  Mirm oA- WL

B Vitis Serial Terminal “Jlil2 Executables [ Debug Shell ElVitis Log [ Problems @ Debugger Console

Q 2 Design # Debug

Variables | % Breakpoi.. “ Expressi.. ® Modules " Registers
= T
Name Type Value A
# Mbox XMbox {config={DeviceI.

* ConfigPtr XMbox_Config * 0x00000000

# Mutex XMutex {config={DeviceI.

* MTConfigPtr XMutex_Config * {Deviceld=0xefas. v
< >
0 Memory o Y.
Monitors

@ XSCT Console 2 | @ Emulation Console *
T Pro

O

#0 (target 2) St

e
50

(tar
main.c:

Send
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Lab 2: Understanding Vitis Project creation & Flow

Step 60 — Check the settings below and click ok

«J Connect to serial port X

Basic Settings
Port: COM7 v

Baud Rate: 115200 v

* Advance Settings

Data Bits: 8 v
Stop Bits: 1 v
Parity: None v
Flow Control: None v

Timeout (sec):




Lab 2: Understanding Vitis Project creation & Flow

Step 61 — The following results will be observed

B Console B Vitis Serial Terminal © @ Executables (2 Debug Shell

--[LED On ]--

Mutex Unlocked

Rcvd the message -->
--[LED Off ]--

Mutex Locked

Revd the message -->

--[LED On ]--



