—
Eclipse




I. Necessary files

Eclipse

http://www.ni.com/download/labview-real-time-module-2014/4846/en/

C Support for myRIO

http://www.ni.com/download/labview-myrio-toolkit-2018/7583/en/

NiRIO Drivers

http://www.ni.com/download/compactrio-device-drivers-january-2019/7833/en/

Java

https://www.java.com/fr/download/

Université Claude Bernard | 2019
VASA Kristjan | VIALLET Engueran

2/11


http://www.ni.com/download/labview-real-time-module-2014/4846/en/
http://www.ni.com/download/labview-myrio-toolkit-2018/7583/en/
http://www.ni.com/download/compactrio-device-drivers-january-2019/7833/en/
https://www.java.com/fr/download/

U 1 CIianiginig

Il. Configuration of myRIO

NI Max Configuration Support 18.5
NI-Embedded CAM for RIO 18.0

» HI-DAQm: 18.5
NI M Configuration Supporf
Application Development Support

* Instrumnent Control

Install « NiRIO Driver » leaving the default installation options. Restart the NIA 185
. . .. _unllme uppart
computer when asked after the installation finishes. NSl 185 oo
* Real-Time and Embedded
. . . . HIYI54 185
When the installation is complete, connect your myRio to your computer. N N for 1D 180
. » Canfiguration and Utilities
The W|nd0W beIOW Sh0u|d appear NI Measurement & Automation Explorer 185

NI System Configuration 18.5.0
ML Trare 18R

%

O NI-myRIO-1900-030d33ce Choose « Launch the Getting Started Wizard » and follow the

e TR instructions. The firmware will be flashed and updated on your
IP Address: 172.22.11.2 myRIO.
Options
3D Launchthe Geting Stared Waard When the installation is finished, launch « ! NI MAX » (a shortcut

should be on the start menu).

Expand «E3 Remote systems » and wait until myRIO is detected.
Select it, then check « Enable Secure Shell Server (sshd) » then
7 Configure myRIO « H Save ».

> DoNothing

Required software missing on the myRIO. Launch the
Getting Started Wizard to install required software.

Close NI Max and myRIO USB Monitor.

73 NI-myRI0-1900-030d33ee - Measurement & Automation Explorer - O *
Fichier Edition Affichage Outils  Aide
v Bl Systéme LI) Redémarrer |l Enregistrer |5|_‘ Reétablir ‘ 9} Définir les autorisations =e Connexion 37 Masquer l'aide
[@l Voisinage de données —
BB Périphériques et interfaces E Précédent E
44 Echelles Paramétres systéme
& Logiciels glonﬁgw:l'tm“
v BA Systémes déportés Nom d'héte NI-myRIO-1900-030d33ee une cible

LabVIEW Real-
~ [ NI-myRIO-1900-030d33ee Adresse IP 172.22.11.2 (Ethernet) Time

v @ perphériques ctinteraces Nom DNS NI-myRIC-1900-030d33ee local f: 1
" " om - - - eeloca Effectuez les étapes
B myRIO-1300 "RIOD y muivamies our
ASRLT:INSTR Fournisseur National Instruments ;onfigurer votre ;';st'eme
. o éporté en vue de
ASRL2:NSTR Modele myRIO-1900 Futilizer avee l= module
A Périphériques réseau N 4 03003365 LabVIE:.' Real-Time.
s uméra de série Pour obtenir une
&1 Logiciels ascplication plus
Version du firmware 6.0.0f1 approfondie de ces
étapes, reportez-vous
Systéme d'exploitation NI Linux Real-Time ARMwT-A 4.9.47-rt37-ni-6.0.0f1 au tutorial Configuration
de |a cible pour son

Etat Connecté - Démarré utilisation par LabVIEW

Heure de démarrage du 27/02/2019 10:46 -
1. Démarrez dans

systéme LabVIEW Real-
. Time
Commentaires

2. Configurez les
Paramétres réseau
Options régionales Anglais
3. Installez les

. logiciels
Mettre a jour le firmware

4. Configurez les E/S

5. Configurez les

Paramétres de démarrage paramétres
systéme

Forcer le mode sans échec 6. Configurez les
R . paramétres de
Activer la sortie console temps

Désactiver 'application de

i 7. Transférezles
démarrage RT

fichiers utilisateur

O oono

Désactiver 'application de
démarrage FPGA

Une fois ces étapes
effectuges, votre

Activer le serveur Secure systéme déporté pourra
&tre ciblé & partir de

Shell (sshd) LabVIEW Real-Time.
Accés du projet LabVIEW

[«

@ Paramétres systeme ’}? Pararnétres réseau Paramétres de temps % Help

+=+ Connecté - Démarré
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lll. Installation Mg C/C++ Projects 32

4L
Install Java then Eclipse. v ekt

;:;P Binaries
After installing, launch Eclipse (Start/National Instruments/C & il Includes
C++ Development Tools for NI Linux Real-Time 2014, Eclipse (= Debug
Edition). (= src

Close the « Welcome » window so you can access your project.
Create a new [&] C/C++project, and name it, for example, « APIForRIO ».

Choose « Empty Project » and « Cross GCC ». Click « Next » two times.

Cross compiler prefix arm-nilrt-linux-gnueabi-

Cross compiler path C:\Program Files (x86)\National
(On a x64 computer) Instruments\Eclipse\14.0\arm\sysroots\i686-nilrtsdk-
mingw32\usr\bin\armv7a-vfp-neon-nilrt-linux-gnueabi

On your project create a folder named « [ src »; inside it create a file named « [£] main.cpp » and
lastly create another folder named « [ CAPI » (so its path will be APIForRIO/src/CAPI).

Extract « C_Support_for_myRIO_v6.0 » in a different directory.
Copy the files from « .../C Support/source/ » in the folder that you just created (CAPI).

Right click « (= CAPI », then « «* Refresh » to update the modifications that you just did to your
workspace.

Right click on the name of the project, then « Properties ».

In « C/C++ Build » option, choose « Internal builder » instead of « External builder ».

= Properties for APIForRIO O

type filter text C{C++ Build o - -
Resource
Builders
C/C++ Build Configuration: |Debug [ Active] ~ | | Manage Cenfigurations...

C/C++ General
Project References

Refactoring History =l Builder Settings (@ Behaviour .§° Refresh Policy

Run/Debug Settings

Task Repository Builder

WikiText Builder type: Internal builder N

External builder

Use default bui

Build command:  make Vaniables...

Makefile generation

Expand « C/C++ Build » then click on « Settings ».
e Inthe « &3 Cross GCC Compiler » section

In « (22 Symbols - Defined symbols (-D) »: Add a new symbol named « MyRio_1900 ».
e |nthe« @ Miscellaneous » sections

In the field « Other flags », add « -mfpu=vfpv3 -mfloat-abi=softfp » for more precision with floating
numbers.

| Other flags | -c -fmessage-length=0 -mfpu=vfpv3 -mfloat-abi=softfp
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o Inthe « 3 Cross G++ Compiler » section
In « (22 Preprocessor »: add a symbol named « MyRio_1900 ».

Settings

B Tool Settings & Build Steps Build Artifact Binary Parsers € Error Parsers

@ Cross Settings ] Do not search system directories (-nostdinc)
w B3 Cross GCC Compiler [1Preprocess only (-E)
= Dj
(& Dialect Defined symbols (-D) 288

(# Preprocessor

(& Symbols

(# Includes

(# Optimization

(# Debugging

(# Warnings

(# Miscellaneous
w B Cross G++ Compiler

[ Dialect

(% Preprocessor

# Includes

e Inthe «(# Miscellaneous » section

In the field « Other flags », add « -mfpu=vfpv3 -mfloat-abi=softfp » for more precision with floating
numbers.

‘ Other flags | -c -fmessage-length=0 -mfpu=vfpv3 -mfloat-abi=softfp

e Inthe « &) Cross G++ Linker /(% Libraries» section

Add the following libraries and path of libraries:

Libraries dl
visa
pthread
Library search path "S{workspace_loc:/S{ProjName}/src/CAPI}"
Settings =1 4 -

B Tool Settings # Build Steps Build Artifact Binary Parsers €3 Error Parsers

Make sure that your window
55 Cromssetings s TYY T matches this window and validate
e e the new properties by clicking OK.

wisa
(& Preprocessor pthread
(& Symbols
& Includes
2 Optimizat)
22 Optimization
(# Debugging
(& Warnings
(& Miscellaneous
~ &) Cross G++ Compiler
(2 Dialect
@ Preprocessor
2 Includes
(# Optimization
(& Debugging
(& Warnings
(2 Miscellaneous
~ I Cross G++ Linker
G |
22 Genera
(2 Libraries
(E Miscellaneous
(&2 Shared Library Settings

W - e
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IV. Connection to myRIO

On Eclipse, choose « Z8 Remote System Explorer »

= |Quicl~: Access | nlg | % C/Ce++ E Remote System Explorer

[
Choose « _§ Define a connection to remote system »

18 Remote Systems 52 = B
& g | 2Bl

v E’ Local

. Define a connection to remote systermn
*y Local Files | &

% Local Shells

Click on « 3 SSH Only », then fill the fields « Host name » and « Connection name » with
« 172.22.11.2 » and « myRIO » respectively.

w = General
Ty FTP Only
& Linux
=l Local
Uty LTTng (v2.0) Connection name : | ryRIC |
5% 55H Only .
5% Telnet Only (Experimental) e | |
Uiz Ui
¥ Windows

Host name : | 172.22.11.2 v‘

Then, click on « Next », « Next », « Next » then « Finish ».

A new connection appeared. Expand it, open « T, Sftp Files » then « ¥ Root ».

v 5 myRIO A window will pop up and ask for the user’s name and password: enter
v Ty Sftp Files « admin » as a user name and leave the field of the password empty.
5 My Home Then confirm.
:{=:=> Root
=% Ssh Shells Go to « = /var/local/natinst » and create a new folder named
i+ Sch Terminals « bitfiles ». Right click on this folder, then « Export from project... »

Go to the left window, into the « CAPI » folder. Check on the right window
« NiFpga_MyRio1900Fpga60.lvbitx » then click « Finish ».
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D Re plorer - APIForRIO/src/MyRIC.h - 5§ & Export O b
File Edit Source Refactor Mavigate Search Project
i — Remote file system
| il = e = T ’J 1
| = | e | | | | Please enter a destination folder .
=,
M8 Remote Systems 7 | %5 Team = 0 1
= o
“# & | | = ‘ = ~ [m] = C_Support_for_myRIO_v6.0 A || 1 [ NiFpga.c ~
29 tmp b ~ [m] (= C Support for myRIO [ [€ NiFpgah
B ust [J & documentation [T [ MNiFpga_MyRio1300Fpga60.h
e B[‘g'b“ku . W] (= source _ 2 NiFpga_MyRio1300FpgabD.vbitx
e P [ template project O [€ MiFpga_MyRio1950Fpgat0.h
cache O & myRIO Bameple - AlIRQ [ 2 NiFpga_MyRio1950Fpga60.vbit
5 lib [ & myRIO Example - AID O 5 libvisaco
v [ local [ &= myRIO Example - Accelerometer [ [2 visah
v (& natinst RIO Example - ButtonIRQ .
(= bitfiles EB T emeE T ¥ || 171 [€) visatvpe.h v
& cert?tore Filter Types... Select All Deselect All
[0 labview
3 log - S . -
3 mus Destination folder, qualified by its remote connection name : | Portable.myRIC:/var/local/natinst/bitfiles ~ | | Browse...
=3 nirio
g n?rio,co.ntrol Do
] ::;;::gl [ Review/Synchronize
[ systemsettings [[] Overwrite existing files without warning
[ tracelogs (O Create directory structure for files
0 webservices (®) Create only selected directories
o .D v [ 5ave the settings of this export in the workspace (e.g. /ExportSettings/hello.rexpfd)
< >
Description file: Browse...
[ Properties 33 | [& Remote Scratchpad = 0O
| % s B (1) Please enter a destination folder @
Property Value e
Canenical Pz /var/local/natinst/bitf...
Classificatior directory
Extension
Filter string  /var/local/natinst/™ “ ® Cancel

Frnnrt rontents of nrniert tn the celected folder

MyRIO is now configurated to support interactions on C/C++ language.

To return to your project, click « g C/C++ » on the top right side.
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V. Configuration of the uploading

Right click on the project on Eclipse, then « Run As », then « Run configurations... »

iy Import.

LY Bxport..

[

Eqﬁh Refresh

[ Close Project

% Profile As ¥
Debug As >
Run As * [£] 1Local C/C++ Application
Profiling Tools ’ Run Configurations...
Convert Tou.
Compare With >

Restore from Local History...
%“}‘ Run C/C++ Code Analysis

Teamn ¥

Rright click on « Remote Application », then click on « | ¥ New».

Name your configuration, choose the connection (myRIO previously connected), the project
(APIForRIQ), the path of the application to send and the path of the distant implantation. Verify the

concordance with the following screenshot:

= Run Configurations

Create, manage, and run configurations

®

o [Tow —+, -
NEER | = Name:| Run on myRIO
type filter text Main . 3= Arguments | =] Common
w E C/C++ Application
E APIFarRIO Connection: | myRIO w Mew... Properties...
v [E] C/C++ Remote Application .
Project:
] Run on myRIO
@ Launch Group APIFarRIO Browse...
Build configuration: Debug
Select configuration using 'C/C++ Application’
C/C++ Application:
Debug/APIForRIO
Variables... Search Project... Browse...
Remote Absolute File Path for C/C++ Application:
| fhome/admin/capi Browse...
Commands to execute before application
[]Skip download to target path.
< >
. . Apply Revert
Filter matched 5 of 5 items
Université Claude Bernard | 2019 8/11
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VI. Functional check

In the « £ main.cpp » file, #include « CAPI/MyRIO.h » then click on the name that you gave to your
configuration, in our case « [c| Run on myRIO ».

@vﬁﬁvﬁv@?vi#@vﬁv%vi@@ ATy e - - | =
[©] 1RunonmyRIO
[E] 2APIForRIO

Run As ¥

Run Configurations...

If the configuration is correct, the console should give the output of myRIO.

[ main.cpp 2

#inclunde <iostreams
#include <stdio.h>

#include "CAPI/MvRIC.h"

~int main() {
std::cout << "Hello world!":

return 0O;

Problems 2| Tasks [l Console &3 Properties *Sﬁhuﬁrﬁdﬂjﬂvf‘jv:
<terminated= Run on myRIO [C/C++ Remote Application] C:\Users\jackb\OneDrive - etu.univ-lyen1.fi\ TERMEclipse\workspace\APIForRIONDebug\APIForRIO (11/03/19 10:34)
Last login: Wed Feb 27 11:08:24 2018 from 172.22.11.1
echo SEWD'>'

/home/admin/capi;exit

adminfNI-myRIC-1900-030d33ee:~% echo SPWD'>'
/home/adminz

adminfNI-myRIO-1900-030d33ee: ~#
admin@NI-myRIO-1900-030d33ee:~#% /home/admin/capi;exit
Hello world!logout

To verify the good functioning of the registers, here is a little program to turn on the LEDs of myRIO:

#incloude <iostream>
#inclnde <stdio.h>

#include "CAPI/MyRIC.h"

extern NiFpga Session myrio session;
int main() {

HiFpga Status status = MyRio Open();
if (MyRio IsNotSuccess(status))
std::cout << "MyRio not created : " << status << std::endl;
S/ sélectionne les DigitalOutput LED 3:0, et envoie 0bllll pour
NiFpga MergeStatus (&status,
HNiFpga WritelUs (myrioc session, DOLED30, 15)):
attend un arrxét forcé

while (true) ;
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@7 NATIONAL
:5 INSTRUMENTS

POWER

NI myRIO

STATUS

_—
—

...-\n||-‘q|00'

Université Claude Bernard | 2019

10/11
VASA Kristjan | VIALLET Engueran




VII. Useful links to go further

o Default FPGA personalities

http://zone.ni.com/reference/en-XX/help/373925B-01/myriohelp/myrio fpga personalities/

Documentation (associated registers...):

http://www.ni.com/product-documentation/14655/en/

myRI0 Shipping Personality 6.0
Reference

This document contains reference information about the myRIO shipping personality.

Contents

Introduction... el

Remster Namm&, C‘ummtmn bbb Rk ek 4 b bbb b Sim e SRt sad et s
Penipheral Type i

Channel Name ..
Property Naml..:.
Systemn Control / Functmn Sdcut "
Host Synchromzation R.Cglhll..]'h [SE S RDE ]
Function Select Remisters (Y SSELECT.\}
my RI0 Expansion Ports (MXF) i
Ml Systems Port (MEP ). e
Onboard Device Registers .
LEDs (DO.LED3:0) .cciiicaniisiinias
Button (DLBTN) ...

Accelerometer ‘valm R.{'butl..n [M:C X '\-'AL] .......... .
ATCACK Anddin 13

e Extension board documentation

https://learn.ni.com/teach/resources/808/robot-builder-s-guide-pitsco-tetrix-prime-for-ni-myrio

Used ports descriptions (motors, gyroscope...) from page 38 to page 44.

Motor Number Pin Name (from left ¢
(noted on motor | to right based on the Wire colos (if using MXP Pin number Name in are
board) image a ) provided DC motor) (based on MXP A)
1 Encoder B Purple 22 A/ENCEB
1 Encoder A Blue 18 A/ENCA
1 Encoder Ground Green n/a n/a
1 Encoder VCC Brown nfa n/a
Motor + Red 27 - PWM speed
i control, ASPWMO
15 - DIO direction ADIOZ2
Maotor - Black control
2 Encoder B Purple 22 (on opposite MXP B/ENCB
port)
2 Encoder A Blue 1% lon-opposit= MXP B/ENC.A
port)
2 Encoder Ground Green n'a n/a
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