“Ii UNIVERSITATEA TEHNICA DIN CLUJ - NAPOCA - ‘ —
FACULTATEA DE INGINERIE ELECTRICA "

S. L. dr. ing. Pintilie Lucian - Nicolae

Tehnici de control si estimare In
actionari electrice

Sedinta de laborator si proiect nr. 3

Integrarea platformei de dezvoltare NI MyRIO 1900 in cadrul
mediului de testare in timp real NI VeriStand



Cuprins

v’ Prezentarea platformei de dezvoltare NI MyRIO 1900

v Prezentarea procedurii de re-configurarea a ariei de porti
programabile (eng. FPGA) in cadrul mediului grafic NI LabVIEW FPGA

v’ Prezentarea procedurii de configurare a platformei NI MyRIO in cadrul
mediului de testare in timp real NI VeriStand

v Implementarea diverselor aplicatii simple in mediul NI VeriStand prin
intermediul panoului frontal



Prezentarea platformei de dezvoltare NI MyRIO 1900

¢ In vederea implementarii strategiilor de comanda si control exista sisteme
de calcul specializate precum:

v" Platforme de dezvoltare cu DSP + procesor ARM (MicroDAQ)

v" Platforme de dezvoltare cu FPGA + procesor ARM (NI MyRIO sau dSpace)

¢ Platforma de dezvoltare NI MyRIO consta intr-o implementare de tip FPGA +
procesor ARM (eng. Advanced RISC Machine - RISC - Reduced Instructions
Set Computer)



Platforma de dezvoltare Embedded Solutions MicroDAQ
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https://github.com/microdaq/



Platforma de dezvoltare National Instruments MyRIO 1900

https://www.ni.com/ro-ro/support/model.pci-6221.html



Prezentarea platformei de dezvoltare NI MyRIO 1900

¢ Instrumentele periferice specializate in domeniul achizitionarii si generarii
de semnal sunt implementate (la nivelul platformei de dezvoltare) prin
intermediul ariei de porti programabile (eng. FPGA - Field Programmable
Gate Array)

¢ Procesorul de aplicatie (ARM), permite rularea unui sistem de operare de
timp NI Linux Real - Time 1n cadrul platformei NI MyRIO, care la randul lui
permite comunicare cu calculatorul personal sau alte echipamente

% Intre procesorul de aplicatie (ARM Real - Time) si procesorul logic (aria de
porti programabila FPGA) exista o magistrala dedicata pentru transfer de
date rapid in mod paralel (AXI - DMA - Advanced eXtensible Interface with
Direct Memory Access)



Sistemul de operare NI Linux Real - Time

Mem: 242744K used, 7416K free, 964K shrd, OK buff, 98612K cached
CPU: 45% usr 7% sys 0% nic 46% idle 0% io 0% irqg 0% sirqg
Load average: 1.69 1.64 1.68 3/368 4964
PID PPID USER STAT VSZ %VSZ $%CPU COMMAND
1711 1694 lvuser S 135m 55% 47% {MainAppThread} ./lvrt
495 admin SW 0% 1% [irg/6l1-atomiczy]
8 admin SW 0% 0% [ktimersoftd/0]
200 admin SW 0% 0% [irq/76-e0003000]
21 admin SW 0% 0% [ktimersoftd/1]
4962 admin R 3% 0% {top} /bin/busybox.nosuid /usr/bin/top
1726 webserv S 4% 0% NIWebServiceContainer {4C45DE08-1E9B-1
22 admin SW 0% 0% [ksoftirqgd/1]
1389 webserv S 11% 0% {SystemWebServer} /usr/local/natinst/s
1641 lvuser S 7% 0% /usr/local/natinst/bin/tagsrv -start
052 admin S 5% 0% {niauth daemon} /usr/local/natinst/sha
1023 admin S 4% 0% /usr/sbin/wpa_supplicant -Dnl80211 -i
1449 admin S 3% 0% /usr/local/natinst/bin/niwifibledd -st
96 admin S 1% 0% /usr/sbin/jitterentropy-rngd
7 admin SW 0% 0% [ksoftirqd/0]
20 admin SW 0% 0% [rcuc/1]
4802 admin IW 0% 0% [kworker/u4d:1]
1610 webserv S 22% 0% NIWebServiceContainer {4B6AD72B-1E9B-1
1474 admin S 7% 0% /usr/local/natinst/share/mxs/nimxs -d
lvuser S 6% 0% /usr/local/natinst/bin/nirioserver
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Prezentarea platformei de dezvoltare NI MyRIO 1900

¢ Platforma de dezvoltare NI MyRIO 1900 prezinta trei terminale dedicate pentru
conectarea cu alte echipamente:

v" MyRIO eXpansion Port - MXP - A
v MyRIO eXpansion Port - MXP - B
v Mini System Port - MSP with Screw Terminal - C

¢ Nivelul logic de tensiune in cadrul terminalelor MXP A si B este 3,3 [V] (conform
standardului LVCMO0S33) iar in cadrul terminalului MSP nivelul logic este 5 [V]
(conform standardului LVTTLS5)

¢ Nivelul compatibil al semnalului analogic cu intrarile / iesirile din cadrul
terminalelor MXP este 5 [V] iar in cadrul terminalului MSP este + /- 15 [V]



Arhitectura interna a platformei de dezvoltare NI MyRIO 1900
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Componentele platformei de dezvoltare NI MyRIO 1900

¢ Pachetul standard MyRIO include urmatoarele dotari si accesorii:

Platforma de dezvoltare NI MyRIO-1900

Placuta pentru conectare echipamentelor externe (eng. MyRIO eXpansion Port - MXP)
Cablu pentru alimentare

Conector USB - B pentru conectarea platformei de dezvoltare la calculator

Conector USB - A pentru conectarea echipamentelor la platforma de dezvoltare
Indicatori luminosi de stare (LED) incorporati

Conector pentru terminale cu surubel (eng. Mini System Port — MSP - Screw Terminal)

Conectori pentru echipamentele audio

e N o ks o=

Buton incorporat cu functie programabila



Componentele platformei de dezvoltare NI MyRIO 1900

NI myRIO — 1900 USER GUIDE AND SPECIFICATIONS



Prezentarea platformei de dezvoltare NI MyRIO 1900

% In cadrul terminalelor MXP sunt disponibile urmitoarele functii periferice
v' Intrari sau iesiri digitale (GP10, PWM, ENC / QEP)

v" Intrari sau iesiri analogice (ADC, DAC)

v" Interfete de comunicare (UART, 12C, SPI)

v Terminale pentru alimentare (+3,3V, +5V, GND)



Harta terminalelor din blocurile de conectori MXP
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Prezentarea platformei de dezvoltare NI MyRIO 1900

% In cadrul terminalelor MSP sunt disponibile urmatoarele functii periferice
v' Intrari sau iesiri digitale (GP10, PWM, ENC / QEP)

v" Intrari sau iesiri analogice (ADC, DAC)

v" Interfete de comunicare (UART, 12C, SPI)

v Terminale pentru alimentare (+5V, +/-15V, GND)



Harta terminalelor din blocul de conectori MSP
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Prezentarea platformei de dezvoltare NI MyRIO 1900

< Exista de asemenea o serie de instrumente periferice suplimentare fata de
cele prezente in cadrul terminalelor MXP si MSP, precum:

v' Accelerometru pe trei axe (X, Y, Z) (incorporat)

v" Buton cu functie programabila (incorporat)

v' Canale de intrare si iesire audio (incorporate)

v" Indicatori LED cu functii standard de stare sau programabili (incorporati)

v" Dispozitiv pentru comunicatie Wi-Fi



Prezentarea platformei de dezvoltare NI MyRIO 1900

< Pentru a configura platforma de dezvoltare NI MyRIO 1900 este necesara
parcurgerea urmatoarelor etape:

v Formatarea memoriei platformei NI MyRIO 1900 (prin intermediul utilitarului NI MAX)
v' Instalarea pachetului standard de servicii impreuna cu sistemul de operare NI Linux

v Adadugarea ulterioara a serviciului pentru gestionarea aplicatiilor NI VeriStand



Conectarea initiala a platformei de dezvoltare la calculatorul gazda

. myRIO USB Monitor — X

O NI-myRIO-1900-032364d2

Serial Number: 032364D2
IP Address: 172.22.11.2

Options

)) Launch the Getting Started Wizard
)) Go to LabVIEW 2019 SP1

)) Launch the I/O Monitor

>> Configure myRIO

27 Do Nothing




‘E NI-myRIO-1900-032364d2 - Measurement & Automation Explorer

File Edit View Tools Help
v Bl My System

> [l Data Neighborhood

b ﬂ Devices and Interfaces

> @ Histerical Data

> 44 Scales

> 53 Software

> [ VI Drivers
v E8 Remote Systems

v [ NI-myRIO- 19007222 =

5 @ Devices and (1 Restart

> &1 Software 7 Set Permissions
5 we NI-PXle-284000

Web Configuration
View Error Log
File Transfer

=% Change IP (Offline)
Create Report...

=y Import...
¥, Export..

(1) Restart |l ;{’" Refresh | ) Set Permissions = Log In

Network Adapters

o Ethernet Adapter usb0 (Primary)

Adapter Mode TCP/IP Metwork

MAC Address 00:80:2F:33:A2:0B

Configure IPv4 Address DHCP Only

IPv4 Address 172.22.11.2
Subnet Mask 255.255.255.248
Gateway 0.0.0.0

DNS Server 0.0.0.0

» More Settings

|--.-.'¢ Farmat Disk

1% Wireless Adapter wlan0

¥ Delete

J Wireless Mode \Disabled
Country L
MAC Address 00:80:2F:33:A2:0C

| E5l certificate Management |

[ System Settings &2 Network Settings F3 Time Settings % Help

Reformat the disk on this system, wiping out all contents,

Formatarea memoriei platformei NI MyRIO prin intermediul utilitarului NI MAX

— O X
» - Hide Help
EEack E ~

LabVIEW Real-Time Target )
Configuration

Complete the following steps to
configure your remote system for use
with the LabVIEW Real-Time Module.
For a more complete explanation of
these steps, refer to the LabWIEW
Real-Time Target Configuration
Tutorial.

1. Bootinto LabVIEW Real-Time

2. Configure Network Settings

3. Install Software

4. Configure If/0

5. Configure System Settings

6. Configure Time Settings

7. Transfer User Files v

=

Context Help

This window displays context-sensitive
help. Move the cursor over a control or
indicator for more information about it.

EI Submit feedback on this topic.

8 Visit ni.com/support for technical
support.

#=+ Connected - Running



Autorizarea operatiei de formatare

Log In ? X

7.

You must log in as admin to perform the requested action on
MNI-myRIO-1900-032364d2.

User name: |ﬂ admin v

Password: |

l OK Cancel




Confirmarea operatiei de formatare si particularizarea actiunii

Format Disk - NI-myRIO-1900-032364d2 (172.22.11.2) X

This command will erase all installed software and data from the primary hard
drive of the system.

A system must be in safe mode before it can be formatted. If the system is
already in safe mode, this option is ignored.

@ Attempt to restart into safe mode
The disk will be formatted with the UBIFS filesystem.

What would you like to do with the network

This may not work for systems on a remote

O Reset all of the network adapters to their default settings
() Preserve the primary adapter settings and reset the others

() Preserve the settings for all network adapters

Format Cancel



Parcurgerea si finalizarea etapei de formatare

Format Disk - NI-myRIO-1900-032364d2 (172.22.11.2)

MAX is now formatting the target. This may take a while.

(]

(‘ The disk on the remote device has been formatted successfully. All network
" adapters were reconfigured to default values.

oo ]



Instalarea sistemului de operare NI Linux si a serviciilor necesare in vederea functionarii

:E Software - Measurement & Automation Explorer — O X

File Edit View Tools Help

v B My System ,Q Add/Remove Software <
> [3l Data Neighborhood
) ﬁ" Devices and Interfaces
> B Historical Data Software
» 44 Scales
> & Software Software displays the National Instruments software components installed on a LabVIEW Real-Time target.
] IV Drivers

~ E8 Remote Systems
~ [ NI-myRIO-1900-032364d2 What do you want to do?

&8 Devices and Interfaces

53 Software
> e N"PX'E|,E Add/Remove Software

= View my software information

||== Install software

For maore information about using your NI products, refer to your product-specific help, located on the Help»Help Topics
menu item. You can also access NI product help from within MAX help, which you can launch from the Help menu or by
pressing <F1=.

v~ Submit feedback on this topic.

) Visit ni.com/support for technical support

Y Help



Alegerea versiunii pentru sistemul de operare si serviciile aditionale

[’ LabVIEW Real-Time Software Wizard: NI-myRIO-1900-032364d2 (172.22.11.2) X

Select the recommended software set to install. National Instruments

recommends the following software sets for your target.

¥ LabVIEW Real-Time 19.5.1 Click Mext to install the following recommended software set
T#: MI myRIO 19.6 - December 2019 to the target:

E}ﬁ LabWIEW Real-Time 19.0.0

% MI myRIC 19.0 - May 2019

MI myRID 19,5 - September 2019 MI myRIO 19.6 - December 2019
?---g'[‘. Custom software installation

Recommended software stack for use with LabVIEW 2019
SP1

CompactRIO Support 19.6

LabVIEW Real-Time 19.5.1

MI Systemn Configuration Remote Support 19.5.0
MI-RIO 19.6

MI-RIO Server 19.6

Run-Time Engine for Web Services 19.0.0

S5L Support for LabVIEW RT 19.0.1

WebDaAY Server 19.0.0

o 7

|Ipdate BIOS... <« Back Mext == Cancel Help




Alegerea serviciilor aditionale

E LabVIEW Real-Time Software Wizard: NI-myRIO-1900-032364d2 (172.22.11.2) X

(Optional) Select the software set add-ons you want to install.

NI myRIO 15.6 - December 2015 Click "Mext” to install the Recommended Software Set and the

7 @ Software set add-ons selected add-ons to the target.
=} @ LabVIEW RT Add-ons

- [ LabVIEW Control Design and Simulation 19.(

ﬂ LabVIEW myRIO Toolkit 19.0.0

-] Language Support for Japanese 19.0.0

-] Language Support for Simplified Chinese 19,

-] NI System Configuration 19.5.0

-] System State Publisher 7.0.0

= @ Metwork 10

-] Modbus 10 Server 19.0.0

- [ Network Streams 19.0

- [ Metwork Variable Engine 19.0.0

- [ Variable Client Support for LabVIEW RT 19.(

- (] Variable Legacy Protocol Support 19.0.0

-] Variable Legacy Server Support 19.0.0

[=}[ ) NI Scan Engine ad A

. () NI-RIO IO Scan 19.6 %@hﬂﬂﬂb _ﬁf

[=} @ Protocols and Buses

[] DataSocket for LabVIEW Real-Time 19.0.0

[] EPICS Client IO Server 19.0.0

-.[] EPICS Server IjO Server 19.0.0

Update BIOS... =<« Back Mext == Cancel Help




Confirmarea instalarii componentelor selectate

ﬂ LabVIEW Real-Time Software Wizard: NI-myRIO-1900-032364d2 (172.22.11.2) X

Review the following summary before continuing.

Features to be installed or reinstalled:
CompactRIO Support 19.6

Hardware Configuration Web Support 19.0.0
LabVIEW Control Design and Simulation 19.0
LabVIEW Real-Time 19.5.1

LabVIEW myRIO Toalkit 19.0.0

MI System Configuration Remate Support 19,5.0
NI Vision BT 19.5.0

NI Web-based Configuration and Manitaring 19.0.0
MI Wireless Certificate Management Web Service 6.0
NI-RIO 19.6

MI-RIO Server 19.6

MNI-WISA 19.5.0

MI-VISA Server 19.5.0

MI-VISA USE Passport 19.5.0

Metwork Configuration Web Support 19.0.0
Metwork Streams 19.0

Metwaork Variable Engine 19.0.0

Run-Time Engine for Web Services 19.0.0

S5L Support for LabVIEW RT 19.0.1

Software Management Web Support 19.0.0
Time Configuration Web Support 19.0.0

2R Wlahrsrm Comneet 10 B 0

Click the Mext button to begin the update. Click the Back button to change your selections.

o R R R R R R R R R R R R R R R R R R R R

Ipdate BIOS... =« Back Mext == Cancel Help




Parcurgerea etapei de instalare

m LabVIEW Real-Time Software Wizard: NI-myRIO-1900-032364d2 (172.22.11.2)

Progress... NATIONAL
INSTRUMENTS

Current Componerit:

NI Wision Common

Installing file:

Jfusr flocal fmatinst lib libnivision.so. 19, 5.0

Update BIOS... <« Back Mext == Cancel Help




Prezentarea procedurii de re-configurarea a ariei de porti
programabile (FPGA) in cadrul mediului NI LabVIEW FPGA

¢ Platforma de dezvoltare NI MyRIO 1900 este compatibila cu mediul de dezvoltare si
programare grafica NI LabVIEW

¢ Pentru programarea procesorului de aplicatie (ARM), este necesar modulul LabVIEW Real
- Time

¢ Respectiva procedura presupune utilizarea unui sablon predefinit al ariei de porti, mai
precis, programarea se realizeaza doar la nivelul microprocesorului dar nu si la nivelul
ariei de porti

¢ Arhitectura interna si instrumentele periferice nu se modifica fata de varianta data de
producator

» Respectivele aspecte pot fi remarcate la initierea unui nou proiect pentru testarea
functionalitatii platformei de dezvoltare!



Initierea unui nou proiect pentru platforma NI MyRIO 1900

B Labview — O X
File Operate Tools Help

P LabVIEW 2019 myRIO Toolkit R

Create New Project

Recent Project Templates Al

NI VeriStand FPGA Project My RIO Boost Project lvproj
Blank VI Untitled Project 2 lvproj
myRIO Project Untitled Project 1 lvproj

NI VeriStand FPGA Inteface Tools Installer vi

Set Up and Explore Do a Project Get Support
Set up and leam how to use myRIQO! See examples and get inspired! (Get answers to your questions!

n LabVIEW News |




Initierea unui nou proiect pentru platforma NI MyRIO 1900

B Create Project O X
Choose a starting point for the project:

All Blank Project 7
Templates | Creates a
Desktop =
myRIO
Robotics TB
Sample Projects
CompactRIO
Desktop myRIO Custom FPGA Project 7=

myRIO ﬁ
NI-579X

Real-Time

myRIO Project 7=

t. More Information

e. More Information

MNext Cancel Help



Utilizarea arhitecturii predefinite a procesorului logic

ﬂ Create Project O X
Configure the new project: myRIO Project
Project Name
Accel_test
Project Root
CA\Users\Niculae\Documents'\LabVIEW Data\Accel_test (=
File Name Prefix (Optional)
Target
© Plugged into USB ]l NI-myRIO-1900-032364d2 (172.22.11.2)
(O Connected over WiFi O
() Generic Target
O Specific IP Address or Hostname
FPGA Personality
Default Supports general |/O, protocols, and interrupt. Learn more
VAV VAV 1 1 & sl .
! Y - . (o) ] R Wt ETLT PI |-|= C -L unF.r-L lIRQ
12 8 40 1 4 3 8 4 2 2 2 &
Al AD DIO Button LED ACC PWM ENC SPI 12C UART IRQ
Cancel Help

Back Finish



Facilitatile specifice arhitecturii predefinite

o
|

20

<] Functions
Programming

Structures Array

MNumeric Boolean

Comparison Waveform
File /O Timing

Synchronization Graphics &

Sound

Report
Generation

VI Analyzer

Unit Test
Framework

Measurement /0
Instrument /O
Vision and Motion
Mathematics

Signal Processing
Data Communication
Connectivity

Control & Simulation
Express

Addons

Favorites

User Libraries

Select a Vl...
Real-Time

FPGA Interface
myRIO

Industrial Communications
D5C Module

Sound and Vibration

QSearch
»
Cluster, Class, &
Variant
String
Collection
Dialog & User
Interface
Application 471 myRIO
Control Digital Output
@, <.,
L E
De}k‘top Analog In Analog Out
Execution Trac...
‘J'I.I' ‘J'I.I'
=3 k]
Digital In Digital Out
»
@ G-
' F
’ Button LED Accelerometer
»
»
) i [y
] PWM Encoder
»
»
) % )
) SPI UART
»
»
L Low Level Device
[ Management




Facilitatile specifice arhitecturii predefinite - Posibilitatea particularizarii modului de functionare al perifericelor

n Configure Accelerometer (Default Personality) >
Configuration View Code Connection Diagram
Meode name: Accelerometer
Enable: Custom channel name:
8 - ads
B V-Auis
@ 7-Axis

OF Cancel Help




Implementarea unui program in mediul LabVIEW Real Time

You can configure the Accelerometer Express VI by double-clicking it
You can find other myRIO Express Vis in the myRIO palette.

10000 0000000000000 0000000000000000000000000000000000a0o0

i R Al B s A s
Initialize Acquire and process data Close
Main Loop
Reset myRIC.vi
error out
[F|

0 ey : 8| @ =

Accelerometer Acceleration

2“
[F e

=1
Stop
#CodeNeeded - Add ﬁ'
code to initialize your
user interface and
hardware here.

OO0 0000000000 0000000000000 000000000000000000000000000000000000000000020

[



Incarcarea programului in memoria platformei de dezvoltare

E Deployment Progress O X

Deployment Status
ha‘-h_'- U-F ﬂ e rdj- UFLI I- .r el P AR - i Il._.l

Deploying myRIO v1.1 Open.vi (2902,11 I(]

Deploying Hardware Version Enum.ctl (1,49 K)

Deploying myRIO Generic Hardware Reference.ctl (1,64 K)
Deploying Accelerometer.lvlib: Accelerometer Reference.ctl (1,64 K)
Deploying myRIO v1.0 Clear All IRQ.vi (38,80 K)

Deploying myRIO v1.0 ISR Agent.vi (3,71 K)

Deploying Main.vi (76,86 K)

Deploying Accel_test.lvproj

Deployment completed successfully

Deployment Progress

Free Memory: 92034 K of 250160 K Total (36%)

|| Close on successful completion | Close ] Cancel




Rularea programului in memoria platformei

[: Main.vi on Accel_test.lvproj/NI-myRIO-1900-032364d2 - O X
File Edit View Project Operate Tools Window Help

»E @0 ? | @

Owverview: The myRIO Project template acquires acceleration data from the onboard accelerometer
and displays the changes of acceleration values in a waveform chart.

Instructions:

1. Check the myRIO target IP address in the project and make sure the target IP address is correct.

2. Run this VL.

1,2- X-Axis [N/ ﬁ
- Y-Axis [/
08- Z-Asis [

o 06-

N T T

E ‘ error out

o p2- [ ]

v} status code

g o S
] d0

-02- L/

y e Y . P = 3 -
-0*4-\’_-\/—V\r// p source

1 1
2739 2839

[Accel_test.lvproj/NI-myRIO-1900-0323644d2|




Prezentarea procedurii de re-configurarea a ariei de porti
programabile (FPGA) in cadrul mediului NI LabVIEW FPGA

¢ Platforma de dezvoltare NI MyRIO 1900 este compatibila si cu mediul de testare in timp
real NI VeriStand

“+ Pentru a permite rularea aplicatiilor generate de mediul NI VeriStand in cadrul
platformei NI MyRIO 1900 este necesara instalarea serviciilor NI VeriStand Engine la
nivelul platformei de dezvoltare prin intermediul utilitarului NI MAX

¢+ Rularea ulterioara instalarii serviciului VeriStand Engine a aplicatiilor generate de
catre mediul NI LabVIEW Real Time va duce la stergerea si inlocuirea serviciului
VeriStand Engine cu LabVIEW RT, iar rularea aplicatiei VeriStand pe platforma
MyRIO nu se va mai realiza!

<+ In vederea prevenirii unui astfel de impediment se va stabili din start directia de
dezvoltare a aplicatiei cu ajutorul platformei de dezvoltare NI MyRIO (LabVIEW RT
sau VeriStand Engine)



Instalarea serviciilor aditionale - NI VeriStand Engine

ﬂ LabVIEW Real-Time Software Wizard: NI-myRIO-1900-032364d2 (172.22.11.2) X

Select the recommended software set to install. National Instruments

recommends the following software sets for your target.

EI}? LabVIEW Real-Time 19.5.1 Click Mext to manually select the individual features you want
- L NI myRIO 19.6 - December 2019 (currently installe]  to install.
Ey LabVWIEW Real-Time 19.0.0

Pl t NI myRIO 19.0 - May 2019
‘F" MI myRID 19,5 - September 2019
Custom software installation
Uninstall all softw CompactRIO Support 19.6

x ninstal &l sottware Hardware Configuration Web Support 19.0.0
LabVIEW Control Design and Simulation 19.0
LabVIEW Real-Time 19.5.1
LabVIEW myRIO Toolkit 19.0.0
MI System Configuration Remote Support 19.5.0
MI Vision RT 19.5.0
MI Web-based Configuration and Monitoring 19.0.0
MI Wireless Certificate Management Web Service 6.0
MI-IMAQdx 19.5.0
MI-RIO 19.6
MI-RIO Server 19.6

Contents of current installation:

o

Ipdate BIOS... << Back Mext == Cancel Help




Instalarea serviciilor aditionale - NI VeriStand Engine

[’ LabVIEW Real-Time Software Wizard: NI-myRIO-1900-032364d2 (172.22.11.2)

Select the features to install and installed components to uninstall.

X

foe

=

S lododododde e Jodos

=]
N

4

LabVIEW myRIO Toolkit 19.0.0
LabVIEW Real-Time 19.5.1

>ﬂ Language Support for Japanese 12.0.0
L

Language Support for Simplified Chinese 19
Legacy FTP Server (deprecated) 1.4.0
Modbus 10 Server 19.0.0
Metwork Streams 19.0
Metwaork Variable Engine 19.0.0
MI 935x Functional Safety Module Suppart 19.i
MI Application Web Server 19.0.0
MI Common Instrument Design Libraries 19.0.0
MI Scan Engine 8.0
MI Sound and Vibration 19.0
MI System Configuration 19.5.0
MI System Configuration Remote Support 19.5
MI VeriStand Engine 2019.2.0

MI Vision BT 19.5.0

MI Web-based Configuration and Monitoring 1¢
Hardware Configuration Web Support 19.0
Metwark Configuration Web Support 19.0.0

#| Metwork Browser Web Support 12.0.0
Software Management YWeb Support 19.0.0

fL# Tiena Canfianrston Wah Sonmeet 10000

MI VeriStand Engine provides the support files for the

VeriStand Engine, the non-visible execution mechanism that
controls the timing of the MI VeriStand system as well as the
communication between the target and the host computer.

Companent is not installed on the remote

target.

Available version(s) on the host:

This feature will be installed on the remote target.

a7

2019.2.0 ~

Update BIOS...

<< Back

MNext =

Cancel

Help




Instalarea serviciilor aditionale - NI VeriStand Engine

m LabVIEW Real-Time Software Wizard: NI-myRIO-1900-032364d2 (172.22.11.2) X

Review the following summary before continuing.

Features to be installed or reinstalled:

MI Scan Engine 3.0

MI System Configuration 19.5.0

MI Veristand Engine 2019, 2.0

MI-RIO IO Scan 19.6

MI-SLSC 19.5.0

MI-SLSC Switch 19, 1.0

MI-XMET 19.6.0

Remote Panel Server for LabVIEW AT 12.0.0

R

Click the Mext button to begin the update. Click the Badk button to change your selections.

Uate BIOS... << ack Cance o | |




Instalarea serviciilor aditionale - NI VeriStand Engine

E LabVIEW Real-Time Software Wizard: NI-myRIO-1900-032364d2 (172.22.11.2)

Current Component:

NI-RIO DECoM Driver

Running installation script:

Smntfuserfs/.syscfg-action/{4E4EEB4F-AD27-4C 50-BB73-F6 7150944 297} fpostinst_decom

|Ipdate BIOS... << Back Mext == Cancel Help




Instalarea serviciilor aditionale - NI VeriStand Engine

[*: LabVIEW Real-Time Software Wizard: NI-myRIO-1900-032364d2 (172.22.11.2) X

Update Complete. NATIONAL

INSTRUMENTS

Your LabVIEW Real-Time target has been updated successfully.

ipdate BIOS... << Back Mext == Help




Prezentarea procedurii de re-configurarea a ariei de porti
programabile (FPGA) in cadrul mediului NI LabVIEW FPGA

¢ Pentru a permite mediului NI VeriStand sa gestioneze platforma de
dezvoltare NI MyRIO 1900 este necesar a se parcurge procedura de re-
configurare a procesorului logic (FPGA)

*» Acronimul RIO provine de la specificatia: periferice de intrare sau iesire
reconfigurabile (eng. reconfigurable input / output)

¢ Reconfigurarea arhitecturii procesorului logic (FPGA) se va realiza prin
intermediul modulului LabVIEW FPGA

¢ Rezultatul procedurii de configurare consta in generarea unui fisier de tip
BitStream care contine informatia despre arhitectura procesorului logic



Reconfigurarea procesorului logic prin intermediul modulului LabVIEW FPGA

E5 kw9
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Prezentarea procedurii de re-configurarea a ariei de porti
programabile (FPGA) in cadrul mediului NI LabVIEW FPGA

¢ Pentru a crea un fisier de definitie compatibil cu mediul NI VeriStand, sunt
necesare urmatoarele extensii in cadrul mediului LabVIEW FPGA:

v" NI VeriStand Custom FPGA Project Wizard

v" NI VeriStand Add-On: FPGA XML Builder Node



NI VeriStand Custom FPGA Project Wizard

n Create Project

Choose a starting point for the project:

All

Templates
Desktop
myRIC

Sample Projects
CompactRIO
Desktop
myRIC
MI-579X
Real-Time

Additional Search

-
(®]

o
@EE

|

LabVIEW Real-Time Control (NI-DAQmMX) Sampls Projects
Implernents deterministic, software-based control of a plant. This sample project uses MI-DACm:.
More Information

LabVIEW Real-Time Control on CompactRIO (RIO Scan Interface) Sampls Frojects
Implements deterministic, software-based control of a plant. This sample project uses the RIO
Scan Interface for /0. More Information

LabVIEW Real-Time Sequencer on CompactRIQ Zamplz Projects

Implements a sequence engine that executes user-defined sequences in LabVIEW Real-Time for
control applications. This sample project uses code written with... More Information
LabVIEW Real-Time Waveform Acquisition and Logging (NI-DAGmMX) Sample Srojects

Acquires continucus waveform data and logs it to disk. This sample project uses MI-DACm:.
More Information

NI VeriStand FPGA Project Templates

The MI VeriStand FPGA Project Wizard helps you discover or create RO hardware devices for MI
VeriStand FPGA bitfile development.

L3V
#IIDIE

it}
5,

i

o)

Simple NI-579X Streaming Sampls Frojects
Implemnents basic streaming functionality to continuously stream data to or from the FPGA target.
More Information

Single-Plane Balancing (NI-DAGQmx) (Sound and Vibration) Ssmple Projects
Implernents a single-plane balancing application. Uses MNI-DACmx for data acquisition with
dynamic signal acquisition (D54) devices. Uses Sound and Vibration... More Information

Supervisory Control and Data Acquisition System Sample Frojects
Implernents Supervisory Control and Data Acquisition (SCADA) for a simulated CompactRIO and
PLC-based system. Requires the LabVIEW D5SC Module, More Information

Vibration and Tachometer Logger (NI-DAGQmx) {(Sound and Vibration) =ample Frojects
Implements a vibration monitoring and legging application. Uses NI-DACx for data acquisition
with dynamic signal acquisition (D54A) devices, Uses Sound and... Mere Information

Finish Cancel Help




NI VeriStand Custom FPGA Project Wizard

n Create New NI Ven5tand Custom FPGA Personality Project —

Select project type

CompactRIO Reconfigurable Embedded System
CompactRIO StarFabric PCI Interface

Ethernet RIO Expansion System

FlexRIO on My Computer

FlexRIO on Real-Time Desktop

FlexRIO on Real-Time PXI

MXle-RIO Chassis on My Computer

A CompactRIO recenfigurable embedded system
consists of a CompactRIO FPGA chassis with a
connected or integrated CompactRIO controller,
Examples include a cRIO-910x chassis with a connected
cRIO-9014 controller, and a cRIO-907x integrated
controller and chassis.

o000
—

< Back Mext = Finish Cancel Help




NI VeriStand Custom FPGA Project Wizard

n Create New NI VenS5tand Custom FPGA Personality Project —

Project Preview

=Hf# RT CompactRIO Target (0.0.0.0)
E}- Chassis (cRIO-3030)
. ~[&] Real-Time Scan Resources
=+H{&f FPGA Target (RIO0, cRIO-9030)
-0 NI'9201
& Chassis /O
-H 40 MHz Onboard Clock
N NI 9201 (Slot 1)
-l DMA_WRITE
-4l DMA_READ
NI VeriStand FPGA cRIO Standard Te
-'=" Dependencies
---_ Build Specifications
=" Dependencies
:~---+:lr+_ Build Specifications

(alalale
—

< Back Mext > Finish Cancel Help




NI VeriStand Add-On FPGA XML Builder Node
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NI VeriStand Add-On FPGA XML Builder Node
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Prezentarea procedurii de configurare a platformei NI MyRIO in cadrul
mediului de testare in timp real NI VeriStand

¢ Pentru integra platforma de dezvoltare NI MyRIO 1900 in cadrul mediului NI
VeriStand se vor parcurge urmatoarele etape:

v' Se va lansa in executie mediul NI VeriStand 2019 R3
v" Din cadrul meniului principal se va alege optiunea ,New” > ,Default Project”

v’ In fereastra de dialog se va alege denumirea proiectului
,TCEAE_MyRIO1_900_Lab_1" si se va confirma prin comanda ,Create”

v Din bara de instrumente se va alege optiunea ,Configure...”



Alegerea optiunii , Default Project” din meniul principal NI VeriStand

|'V] VeriStand
File Edit Operate View Help

N NI VeriStand

TCEAE_MyRIO_1900_Test
PWM_Rectifier_MyRIC_1900
KXML_Builder PWM_Rectifier
Default Project

Default Project Engine Demo Open Legacy Project




Denumirea noului proiect NI VeriStand

Default Project
Default Project

Project Name TCEAE_MyRIO1_900_Lab_1
Location VeriStand Projects

System Definition | None chosen




Alegerea optiunii , Configure...”

- VenStand

Vj TCEAE_MyRIO1_900_Lab_1

File Edit Operate

View Help

cElw %

Search

s

Al

22 TCEAE_MyRIO1 900 Lab_1.nivssdf




Prezentarea procedurii de configurare a platformei NI MyRIO in cadrul
mediului de testare in timp real NI VeriStand

¢ Din fereastra de dialog ,System Explorer”, se va alege sub-categoria
,Controller”, iar In partea dreapta se vor configura urmatorii parametrii:

v’ Operating System: Linux_32_ARM,;
v  IP Address: 172.22.11.2;

v Username: admin

v" DAQ DIO Rate: 1000 [Hz];

v" Target Rate: 1000 [Hz];



)

Fereastra de dialog , System Explorer” - sectiunea ,,Controller’

¥ System Explorer - TCEAE_MyRIO1_900_Lab_1.nivssdf* - x
L P i

File Edit Tools Help

B O H X B2 DX

# B

ﬁ Hardware Discovery Wizard

= i TCEAE_MyRIO1_300_Lab_1
P oo
=] Harawalre
= g Chassis
DA
= 'ata Sharing
FPGA
% MI-XMET
& Timing and Sync
iigj SLSC
ff Custom Devices
g Simulation Models

Uszer Channels
Fr Calculated Channels
4o Stimulus

Q} Alarms
Procedures
g KMET Databases
¢ 7 System Channels
a; Aliases
a4 Scales
== Systern Mappings
wiy Data Sharing Mebwork
3 System [nitialization

Target Specification

IP Address
172.22.11.2

MName Operating System

Controller

Linux_32_ARM

Target Credentials

Username
admin

Passwaord

Processor Assignments

Primary Control Loop mode Processor Data Processing Loop mode  Processor

Automatic ~ 2= Automatic w -2s
Target Decimations
Data Processing Loop
15
Other Settings
Maximum streamed channels Erzarisn
512 = Parallel V @ Filter DAQ Errors [ Filter Watchdeg Errors

FPGA / Scan interface mode

DAC DIO Rate Warmup Time
1000 |5 Hz 2[5 |sec

Use current ~
Timing Source Settings
Primary Control Loop timing source
Automatic Timing e
Target Rate Timing Source Timeout

1000 2| g 120 1] gec




Prezentarea procedurii de configurare a platformei NI MyRIO in cadrul
mediului de testare in timp real NI VeriStand

v' Din fereastra de dialog ,System Explorer”, se va alege sub-categoria ,Hardware” iar
din bara de instrumente ,Hardware Discovery Wizard”:
v In urmitoarea fereastra de dialog se va identifica un nucleu de tip FPGA

v" Se va trece mai departe la etapa de adaugare in proiect a nucleului FPGA

v' Se va finaliza adaugarea prin apasarea succesiva a butonului ,Next” (Inainte sau
mai departe) iar in final se va alege butonul ,Finish” (finalizare)

v Nucleul FPGA ,RIO00” va fi identificat in sub-categoria FPGA din fereastra de dialog
,Oystem Explorer”. Alegand aceasta sub-categorie va fi posibila operatia de
Incarcare in memorie a fisierului de configurare ,bitstream” in sectiunea , FPGA
configuration” - Se va alege fisierul ,MyRIO_VeriStand_Definition_File.fpgaconfig”



Alegerea sub-categoriei ,Hardware” si optiunea ,Hardware Discovery Wizard”

ﬁ System Explorer - TCEAE_MyRIO1_900 _Lab_1.nivssdf*
File Edit Tools Help

e H X # B B3, Hardware Discovery Wizard [l 5@ Add Chassis

=l il TCEAE_MyRIO1_900_Lab_1
=I5 Targets Hardware

Hardware contains any hardware chassis you a




Identificarea nucleului FPGA din cadrul platformei NI MyRIO 1900

E Step 1 of 4: Search for Hardware x

Launching Hardware Discovery Wizard Description:

Finished finding all supported hardware in the system. This page shows the status of searches

for supported hardware types on
Click Next to continue, connected targets.
Green means the search for a type of
hardware is complete.,

Hardware Type IP Address Status | # Devices Found
DAC 172.2211.2 0
| FPGA 172.22.11.2 1

GE 172.22.11.2 0

CAN 172.22.11.2 0

FlexRay 172.22.11.2 0

LIM 172.22.11.2 0

Mext Cancel



Adaugarea in proiect a nucleului FPGA identificat

Cp N L A, kB 1] -, - [ TR N e Bl ] e
.!J Step 2 of 4: Match Hardware to System Explorer Nodes

Discovered Hardware System Explorer Nodes Description:

= i Controller
This page shows the hardware devices

=g Chassis e discovered under each target.
£ : myRIO-1900 "RIOO" < Add News »




Prezentarea procedurii de configurare a platformei NI MyRIO in cadrul
mediului de testare in timp real NI VeriStand

OBSERVATIE: Odata cu incarcarea fisierului de configurare a nucleului FPGA in
NI VeriStand vor fi disponibile terminalele de intrare si iesire ale platformei NI
MyRIO 1900. Prin intermediul fisierului de configurare al nucleului FPGA se
pot stabili functiile resurselor periferice ale platformei de dezvoltare.

¢ Se va incheia procedura de configurare prin alegerea comenzii ,Save”
(iconita in forma de discheta) apoi comanda ,,Close”.



Incarcarea fisierului de configurare pentru FPGA (bitstream)

X

m System Explorer - TCEAE MyRIO1 900 Lab_1.nivssdf* =
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Implementarea diverselor aplicatii simple in mediul NI VeriStand

¢ Pentru testarea functionalitatii fisierului de reconfigurare al procesorului
logic (FPGA), se va utiliza placuta modulara nr. 1 in cadrul careia se regasesc
urmatoarele componente electronice:

Simbolul elementului din circuit | Terminal conventional Terminal Functie
’ fizic MXP ’
D1 LED DOO0_A - MXP A 11 lesire digitala
D2 LED DO1_A - MXP A 13 lesire digitala
D3 LED DO2_A - MXP A 15 lesire digitala
D4 LED DO3_A - MXP A 17 lesire digitala
D5 LED DO4_A - MXP A 19 lesire digitala
D6 LED DO5_A - MXP A 21 lesire digitala
D7 LED DO6_A - MXP A 23 lesire digitala
D8 LED DO7_A - MXP A 25 lesire digitala
LED_RGBK - G PWM1_A-MXP A 29 lesire digitala pulsatorie

LED_RGBK - B PWM2_A - MXP A 31 lesire digitala pulsatorie

DI12_A - MXP A Intrare digital




Placuta modulara nr. 1
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Atasarea placutei la platforma NI MyRIO 1900 la portul MXP_A
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Implementarea diverselor aplicatii simple in mediul NI VeriStand

¢+ Pentru a implementa o aplicatie in mediul NI VeriStand se vor parcurge
urmatoarele etape:

v" Se va deschide panoul frontal din meniul ,Project Files” selectand fisierul
,TCEAE_MyRIO_1900_Lab_1.nivsscr” cu comanda ,dublu clic”

v' Se vor plasa opt butoane virtuale in model, corespunzatoare celor opt iesiri digitale
care controleaza diodele electroluminiscente

v" Se vor plasa trei cursoare cu intervalul de variatie [0 - 1] fractionar pentru a
controla intensitatea fiecarei culori din cadrul diodei electroluminiscente RGB

v' Se vor plasa de asemenea trei indicatori corespunzatori pentru cele trei butoane cu
apasare si revenire



Deschiderea panoului frontal din fisierul ,TCEAE_MyRIO_1900_Lab_1.nivsscr”

J T': En':'u.E_r'-.n"I}.-F!_l[:]'l_QDD_LEh_.I KT

VerStand

File Edit Operate View Help
# | Systemn Definition Tool Launcher ‘Fﬁ“ H TCE
b = = +, X ) % ~| Configure.
je,
« |§ TCEAE_MyRIO1 900 Lab_1.nivspr]

e
"Q Calibration

*
TCEAE_MyRIO1_900_Lab [l nivsscr




Paleta de instrumente virtuale - alegerea butoanelor virtuale care controleaza iesirile digitale

A

#= Booleans

Aa m{i:* @.
OlolEs|

Horizontal Slider Switch

Enter or display true and false data.

Press F1 for more help




Asocierea instrumentelor virtuale din panoul frontal cu iesiri digitale fizice
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Forma finala a panoului frontal
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Implementarea diverselor aplicatii simple in mediul NI VeriStand

v Pentru a incarca in memoria platformei de dezvoltare aplicatia executabila se
va alege optiunea ,Deploy” din bara de instrumente

v" Se va testa functionalitatea aplicatiei in timp real prin actionarea
instrumentelor virtuale din cadrul panoului frontal

v" Efectul actionarii instrumentelor virtuale se va regasi la nivelul
componentelor periferice din cadrul placutei modulare

v Pentru a incheia sau suspenda executia aplicatiei In timp real se va selecta
optiunea ,,Undeploy” din cadrul barei de instrumente



Incarcarea aplicatiei executabile in memoria platformei de dezvoltare NI MyRIO

Qud:, &, - P x
Deploy 9

n Undeploy
o) Document e

Ay | 100% ¥ || g Name |PWMZA
]
L 1

Type  Shder




Actionarea instrumentelor din cadrul panoului frontal si verificarea
functionalitatii la nivelul placutei modulare
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