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Quick Installation Guide: QUARC™ on NI™ NI ELVIS 111

IR nstall MATLAB® and Required Add-Ons
QUARC™ supports 64-bit Microsoft” Windows”.

Ensure one of supported MATLAB versions is installed on the computer with the following required add-ons accompanying
the corresponding MATLAB version:

Simulink®
Simulink Coder™
MATLAB Coder™ (required by Simulink Coder)

Control System Toolbox™ (Optional add-on, but highly recommended as used by most of Quanser’s control
laboratories)

1PN Install NI CompactRIO™ Device Drivers

Install NI CompactRIO (version 18.0 or later), which can be obtained from the National Instruments™.

Select the default features, and ensure the NI Measurement & Automation Explorer (MAX) is selected to install on the host
computer (NI MAX is required for configuring and installing QUARC on the NI ELVIS IIl).


https://docs.quanser.com/quarc/compatibility/2022sp1/QUARC_Compatibility_Table.html
http://www.ni.com/en-us/support/downloads/drivers/download.ni-compactrio.html

2RI Install QUARC on Windows

Settings

@ Home Apps & features
Choose where to get apps

Apps

M= o8 s Uninstall any previous version of QUARC that may
e Appseatures be present on the computer.

I Offine maps

[ Apps for websites

e fyouvod e oo Do so by launching the Programs and Features
% Sarup = dialog or the Apps & features dialog depending on which
e Windows version you have.
Modify Uninstall

1. Aninternet connection is required during the
QUARC installation process. Download the QUARC
web installer executable using the link provided in
the confirmation email that you received.

2. Runthe QUARC installer (i.e., install_quarc.exe). The
QUARC installation screen should appear.

This installer is for 019 (version 2.8.2634.0).

J Crecking for updates.. The installer automatically checks if there is a newer
update ready to download.

Tip: To find tips for each installation window,

protected by copyright law and inter

s o ol sty e o oot oS the hover the mouse cursor

- on the blue information icon on the
0 lower left corner or
click the question mark icon on the upper
&# right corner for more details from the
installation guide.



This installer is fo 2019 (version 2.8.2634.0).

An update is available: version 2.8.2800.0.

If an update is available, choose to Update to the latest
version [for free].

WARNMING: This computer program is protected by copyright law and intemational treaties. Unauthorized
duplication or distributicn of this program, or any portion of it, may result in severs civil or criminal
penatties, and will be prosecuted to the maximum extent possible under the law.

QUANSER LICENSE AGREEMENT

THIS SOFTWARE LICENSE AGREEMENT APPLIES TO ALL SCFTWARE PRODUCTS
{INCLUDING BUT NCT LIMITED TO WINCON, QUARC, RCP, RCP LITE) LICENSED BY

QUANSER CONSULTING INC. ("GUANSER*) TO YOU AS SET OUT IN THE ORDER

CONFIRMATION ISSUED TO YOU BY QUANSER OR BY A QUANSER AUTHORIZED Read over the license agreement displayed in the Quanser
RESELLER (“ORDER COMFIRMATION®). THIS AGREEMENT IS A LEGAL AGREEMENT

BETWEEN YOU (EITHER AN INDIVIDUAL OR A SINGLE ENTITY) AND QUANSER. THE License Agreement window.

SOFTWARE PRODUCT INCLUDES COMPUTER SOFTWARE, THE ASSOCIATED MEDIA,

ANY PRINTED MATERIALS, AND ANY "ONLINE” OR ELECTRONIC DOCUMENTATION.

BY INSTALLING, COPYING OR OTHERWISE USING THE SOFTWARE PRODUCT, YOU

AGREE TO BE BOUND BY THE TERMS OF THIS AGREEMENT. IF YOU DO NOT AGREE

TO THE TERMS OF THIS AGREEMENT, QUANSER. IS UNWILLING TO LICENSE THE

SOFTWARE PRODUCT TO YOU. IN SUCH EVENT, YOU MAY NOT USE OR COPY THE

SOFTWARE PRODUCT, AND YOU SHOULD PROMPTLY CONTACT QUANSER FOR

Enter the location of your QUARC license file:

oot b [ Enter the location of the QUARC lcense fil provided

in the confirmation email and click Next to continue.




The installer will automatically scan the software

The following applications have been located on your system. Applications marked

with a ¥ are fully compatible with QUARC 2019 . Those marked with an % are not environment on the host PC to ensure it meets the

compatible. & * indicates that some of the applications are compatible but not all.

Ensure the applications you wish to use with QUARC are compatible. requirements for QUARC on the NI ELVIS 1 (e.g., MATLAB,
3 MATLAB NI MAX)

3 C Compiler (Windows Targets only)
v+ NI Software [N| Targets only)

To start the installation immediately using the default
settings click Install and skip to Step I. Otherwise click
Options to customize the installation and continue.

For more information, consult the O

ble,

Enter the desired install location: Provide the destination folder where QUARC will be
KM\Program Files\Quanser\QUARC . . .
il installed, and click Next to continue.

Choose the features to be installed. If you don’t have the
0 Description proper license required for a feature, the feature will be
- QUARC

+ [ Host Quanser's Rapid Control disabled and greyed out.
v Prototyping software for
+ I Communications MATLAB/Simulink.

~ O Development At minimum, make sure to select NI ELVIS Ill Cross-
Compilers and Simulink Development Environment.
NI ELVIS 1l Cr Compilers

myRIO Crass-Compilers Note: If you don’t have NI MAX installed, the

B Application Blockset NI ELVIS Il Cross-Compilers will be greyed out.
M Eeta Blockset

Disk space: 5.3ME / 555.3MB . .
=k =pace Click Install to continue.

Default




QUANSER

INNOVATE - EDUCATE

Executing win64.installation_guide...
@

The installation is complete and QUARC is ready to use. The O
contains instructions on how to run some simple examples. Press Close to
installer.

to learn more about QUARC online,

A progress bar and embedded video should appear on
the installation screen.

The QUARC installer automatically configures
the Quanser License Manager before completing the
installation.



SIS [nstall QUARC on NI ELVIS 11l via NI MAX

Ensure CompactRIO drivers and its accompanied software are installed as outlined in Step 2. Also make sure QUARC is installed as
outlined in Step 3 above. Then connect the NI ELVIS Il to the computer that has QUARC installed via USB and ensure the main
power to the NI ELVIS Ill is turned on.

o Open NI MAX by launching it via the Windows Start

~ B My System estal ave res| 'ermissions = min - Lo uf
EYD);:;NE‘QWDWM () Restart b Sove 3 Refresh | 3 setP Ad Leg Out Menu.
&0 Devices and Interfaces :
A SEmEE ® Expand the Remote Systems tree, and find the N/
~ BB Remote Systems Hostname NI-myRIO-1900-030546e9 .
v | Efrgfrzlto-mo:-loio;aeeg P Addrass ELVIS Il device.
& Devices and Interfaces .
&1 seftvare O Home NEmRIC-1800- 03054628, oce! o Look at the System Settings, and note the IP Address
of your NI ELVIS llI. You will need to use it to setup
the QUARC test model in Step 5.
K Software - Measurement & Automation Explorer
File Edit View Tools Help
v B3 My System ‘ B Add/Remove Software

@ Data Neighborhood
@' Devices and Interfaces

. Software .
5;22:;{2 e Expand the N/ ELVIS Ill device, and select Software.
Software dizplays the National Instrumen

v B8 Remote Systems ® Right-click on Software, and click on Add/Remove
v B NI-ELVIS-[I1-0312d34d

@ Devices and Interfaces

& Sofuar i View my software information

| 4 Add/Remove Software | #Instal sofware

What do you want to do? Software.

For more information about using your NI |

D
You must log in as admin to perform the requested action on Once the Log In window pops up, use the login
R e information from your NI ELVIS Il manual to proceed.
User > € admin Yl Tip: The default User name is admin, with no Password.
Password:




E LabVIEW Real-Time Software Wizard: NI-ELVIS-111-0312edf1 (192.168.111.135) x

Select the recommended software set to install. National Instruments NATIONAL
recommends the following software sets for your target. INSTRUMENTS
(W LabVIEW Real-Time 18.0.0 Click Next to manually select the individual features you want
toinstall.
¥ Uninstal all software
Contents of current instalation: -~

CompactRIO Support 18.0

Hardware Configuration Web Support 18.0.0 " . .
LabVIEW ELVIS I Tookit 18.0.0 When the LabVIEW Real-Time Software Wizard dialog

\FJEIPSVJSED‘:JmRéilr;g‘JErE]&Bu‘:ﬁEmuE Support 18.0.0 . . .
R R e s T pops up, click on Custom software installation, and then
NI Wirgless Certificate Management Web Service 5.0

NI-IMAQdx 16.0.0 H
R ohs click Next».
NI-RIO Server 18.0
NI-VISA 18.0.0 v
o
< >
Update BIOS. . <<Back Next >> Cancel Help

I It is highly recommended you select one of the recommended
iy software sets instead. This warning dialog will appear, click Yes to accept the
Are you sure that you want to manually select the features to H
install? warning.
Yes Mo
E LabVIEW Real-Time Software Wizard: NI-ELVIS-111-0312d34d (172.22.11.2) X
Select the features to install and installed components to uninstall. NATIONAL
yINﬂRUMENTS'
5 ] NIIMAQH 17.0.0 '~ | QUARC for NI ELVIS T containe the components required to o Select QUARCfOf NI ELVIS Ill from the list.
USB3 Vision Support 17.0.0 use QUARC with the NI ELVIS II1
b e  From the feature drop-down menu, choose Install the
x| NIRIO 17.0 Component is not installed on the remote
| CompactRIO Support 17.9 target. feature.

@[ NIRIO 0 Scan 17.0
| NI-Serial 9870 and 5871 Scan Engine Support © :
Availabl the host: 2.7.22% |v
NI-TimeSync Time Reference for IEEE 1588-20 valable version(s) on the hos L4 C“Ck Next.
(] NIVISA 17.0.0
-] MLWatchdog 17.0.0
5 QUARC for NI ELVIS I 2.7.2295

Remote Panel Server for LabVIEW RT 17.0.0




E LabVIEW Real-Time Software Wizard: NI-ELVIS-111-0312d34d (172.22.11.2) X

Review the following summary before continuing.

Features to be installed or reinstalled: ~
« QUARC for NLELVIS III 2.7.2296

A dialog showing the selected items will be displayed.
Click Next >> to continue.

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

Update BIOS. .. <<Back | Next>» | | Caned | | Help

E LabVIEW Real-Time Software Wizard: NI-ELVIS-111-0312d34d (172.22.11.2)

Current Component:
QUARC for NI ELVIS III
A progress bar should appear on the installation
N screen while NI MAX installs QUARC to the
Joptjquanser fquarc_installer fsetup_quarc NI ELVIS III.
Note: The NI ELVIS Il will reboot a few times during the
QUARC installation.
Update BICS. .. << Back Next »> Cancel Help
E LabVIEW Real-Time Software Wizard: NI-ELVIS-11-0312d34d (172.22.11.10) x

Update Complete.

Your LabVIEW Real Time target has been updated successully.

When the installation is complete, a message will indicate
that the NI ELVIS 11l has been updated successfully. Click
Finish to exit the dialog window.

e 105, | e e




23 QUARC for NI ELVIS IIl 2.7.2291 - Measurement & Automation Explorer

File Edit View Tooks Help
~ &1 Software

DataSocket for LabVIEW Real-Time 5.5.0
EPICS Client /0 Server 17.0.0

EPICS Server |/0 Server 17.0.0

HTTP Client with SSL Suppert 17.0.0

1/0 Veriable Remote Configuration Web Sen
LabVIEW Cantrol Design and Simulation 17.
LabVIEW ELVIS Ill Toalkit 17.0.0

LebVIEW Real-Time 17.0.0

Legacy FTP Server (deprecated) 1.3.0
Medbus I/ Server 17.0.0

Network Streams 17.0

Network Variable Engine 17.0.0

NI 935x Funetional Safety Module Support 1
NI Application Web Server 17.0.0

NI Common Instrument Design Libraries 17.
NI Scan Engine 6.0

NI System Configuration 17.0.0

NI System Configuration Remate Support 17
NI Vision RT 17.0.0

NI Web-based Configuration and Monitorin
NI Wireless Certificate Management Web Se
NI-IMAQdx 17.0.0

NI-RIO 17.0

NI-RIO 10 Scan 17.0

NI-Serial 9870 and 9671 Scan Engine Suppor
NI-TimeSync Time Reference for IEEE 1383-;
NI-VISA 17.00

NI-Watchdog 17.0.0

QUARC for NI ELVIS 11l 2.7.2291

Name

escription

Version

Value

QUARC for NI ELVIS lll contains th...

2.7.2201

You should see QUARC for NI ELVIS Ill in the list of
software.
You can now exit NI MAX.



STEP 5

The QUARC Sine and Scope Demo used in this section is to confirm that QUARC has been installed properly on both the host PC and
on the NI ELVISIII.

Make sure the NI ELVIS Ill is powered (the power LED is

lit up).




QUARC Preferences

Preferences

Set the default preferences for QUARC.

Model Target Target Type Logging Build

Instructions

There iz a default model URI for each target type. Select
a target type first and then fill in the default model URL

The default medel URI may contain the follewing format specifiers:

%m = the model name

Target type: |linux_rt_armv7 e

Default model URL |tcpip:NELVIS_IILIP_address: 17001

Default URI

oK Cancel Help Apphy Defaultz

QUARC Preferences

Preferences

Set the default preferences for QUARC.

Model Target Target Type Logging Build

Instructions

The default target type used by QUARC may be set here. New
models will be configured automatically to use this target type.

Default target type: |linux_rt_armvT bl

Default compiler. |gcc v

oK Cancel Help Apphy Defaultz

e Launch MATLAB.

e Open the QUARC preferences by typing
quarc_preferences_dialog in the MATLAB Command
Window.

® The QUARC Preferences dialog window should
appear.

e On the Model tab, set the following:

Target type: linux_rt_armv7
Default model URI:
tepip://ELVIS_III_IP_address:17001

where ELVIS_IIl_IP_address is the IP address of
your NI ELVIS lll, which can be found via NI MAX
(refer to Step 4A).

® Onthe Target Type tab, set the following:
Default target type: linux_rt_armv7
Default compiler: gcc

e Then press OK to close the dialog.



QUARC Demo EXAMPLES
QUARC allows you to run Simulink models in real-time. You can create and control the real-time execution entirely
through Simulink. QUARC supports multiple targets, including Windows and Linux-based targets
Quanser products

Mgl

QUARC Data Logging Demo Model

Uses: QUARC, Simulink

QUARC Computation Time Demo Mode!
Mode!

QUARC Multi-Rate Demo (5] Mode!

Uses: QUARC, Simulink

QUARC Sine and Scope Demo

This is a simpla yet important example that can be u
as a dala acquisition card. A sing wave with amplitus
fraced

1o ensure corect operation of QUARC: without requiring any special hardware such
and frequency 1 rad/sec is generaled and wiitlen direcily o a scope where if can be

QUARC Sine and Scope Demo

f—0

Conscle...
Stop all

~ Local Windows Target »

Remaote... Check for updates >

Web »
Settings >
About...
Exit

[0 & gy 1es9

Select remote target *

Target parameters

Target URI
| topip: (fELVIS_III_IP_address: 17000

oK Cancel

o Open the QUARC built-in examples by typing
gqc_show_demos in the MATLAB Command Window.

o The QUARC Demo Examples Supplemental Software
Help window should appear.

e Click on the QUARC Sine and Scope Demo under the
Basic Features category to open the example page.

e On the top-right corner of the QUARC Sine and Scope
Demo example page, click on Open this model.

On the taskbar, right click on the QUARC tray icon and
select Target->Remote...
The Select remote target dialog should appear.

On the Select remote target dialog, make sure to set the
Target URI to:

tcpip://ELVIS_II_IP_address:17000

where ELVIS_Ill_IP_address is the IP address of your

NI ELVIS lll, which can be found via NI MAX (refer to Step
4A). Then press OK to close the dialog. The QUARC Tray
icon should now appear green.



*. quare_sine. scope_dem - Simulink thid pay support use

SIMULATON DRRUG MODRING FoRMAT

e Click on the Monitor & Tune button on the Hardware
tab of the Simulink Toolstrip.

® Double-click on the Scope block.

e Asine wave of amplitude 1 should be plotted in real-

SMULATION

time.

auave_sin._scape_semo

[ T ———
« .
o QUARC Sine and Scope Demo
Ny
[
‘Sopyigh. (c) 2020 Quansor . Sample based | Offsel=20 T=29.320
Running the model on ‘DefaultrarduareBoard View diagnostics 100% T-za00 NN Foedstepbiscrete
i
womon twe weons roner [ 2 \
u Simulation  Help -
b sop a-|G-|F @&
Mode z
" On FAREA

e Double-click on the Sine Wave block.
o Change the Amplitude to 5, then press the Apply

uare_sine_scrpe_gemn

@ [Fa]quarc_sine_scope_semo

Y
QUARC Sine and Scope Demo
“ button.
- aeprasrevave ® The sine wave’s amplitude would be changed to 5 in
R
e e T vl 5ne et e cmptotorl o . Theprnctr real-time.

n the two types are related through.

ST e =g (e S e Change the Frequency (rad/sec) to 2, then press the

Number of offset sampies = Phase * Samples per period / (2*pi)

e o Apply button

Use p
Iarge times (e.g. overflow in absolute time) OCCur.

o e The sine wave’s frequency would be doubled in real-

sine type: T

Time (t); (D68 time

Aenpitude:

Frequency (rad/sec) -

9 o] o | [ i

. quare_sine_seope_deme - Simulink third pamy support use.

SMULATION oeRUG MODEING FORMAT HaRDwARE

Click on the Stop button on the Hardware tab of the
Simulink Toolstrip to stop the running model.

Ruining the modl on DefautardwarcBoart View diagnostics o 1-sssi0 [N [E——




SIIECEN DAQ Test

The QUARC Analog Loopback Demo used in this section is to confirm QUARC has been installed properly. It also tests the NI ELVIS IlI
Series Prototyping Board is working properly. Note, it is assumed that the instructions in Step 5 have been followed.

e Make sure the NI ELVIS Il Series Prototyping is
connected to the NI ELVIS IlI.

e  Ensure the main power for the NI ELVIS lll is turned
on.

e Turn on the power for the top board.

A

A0 | @

Al
Al2
Al3

Ald Using a jumper wire, connect the Analog Output

i:z Channel #0 (AOO) to the Analog Input Channel #0 (AlQ)

A7 on the A connector on the Prototyping Board.
AGND

AQO
AO1
AGND

SR |



QUARC Demo EXAMPLES
QUARC allows you to run Simulink models in real-time. You can create and control the real-fime execution entirely
through Simulink. QUARC supports multiple targets, including Windows and Linux-based targets
Quanser products

QUARC Sine and Scope Demo Mgl
Uses: QUARG, Simulink

QUARC Data Logging Demo Model
Uses: QUARC, Simulink

QUARC Compution Time Demo Model
Uses: QUARC, Simulink

QUARG System Tmebase Demo Mode!
Uses: QUARC, Simuiikc

QUARE Wulii- Rate Demo Mode!
Uses: QUARC, Simulink

quarc_amabog Inophack demo, mdl

QUARC Analog Loopback Demo

Ihvs example 1= a ample aralog locpback fest, but it demonsirates a number of imporiant features ob QUARLE, suchas
e gty to access and quickly hange hardware, mubzle 1angets, online parameter iwning, date sreaning, MAI-nle
agmng. using Modsl Explorer ard potentially rmars

QUARC Analag Loophack Demo

[RprE——

ik third party

System Target file Deseription

[ -

HARDWARE paEPARE
QUIRC e
quere_snelog_loopback demo

© [Pl osare_srwiog_iocpnack_ems -

QUARC Analog Loopback Demo

BLos

1)
B
i

~
-] Sopyght 12025 e i
Ready 1005 FiedSizpDiscrete
naviganon
Goto HIL blocks using this board...
Main
Board name:
Clocks. HIL-1
Analog Inputs. Board type:
ni_myrio_1900 ~
Analog Outputs.
— Quanser —
Digital Inputs null_device

qab_controls

Digital Outputs
'atal Outpd — National Instruments —

Encoder Inputs

ni_myrio_1900

FWWM Outputs

e Open the QUARC built-in examples by typing
gqc_show_demos in the MATLAB Command Window.

o The QUARC Demo Examples Supplemental Software
Help window should appear.

e Click on the QUARC Analog Loopback Demo under
the Using Hardware category to open the example
page.

® On the top-right corner of the QUARC Analog
Loopback Demo example page, click on Open this
model.

Double-click on the QUARC HIL Initialize block.

e Inthe Board type option list under the Main tab,
select ni_elvisiii.

e Click on the OK button to close the HIL Initialize
dialog.



o Click on the Monitor & Tune button on the Hardware
@ m“am QUARC Analog Loopback Dema tab Of the Simulink Toolstrip.
- m e Double-click on the Scope block.

A 1-Hz half-wave rectified sine wave of amplitude 1
e e L — should be plotted in real-time. If not, go to the
i Troubleshooting section.

Fir Took Ves Semiwie  Hep

In the model, the Simulink Signal Generator block applies
a 1-Hz sine wave signal of a 1-Volt amplitude to the NI
ELVIS lll analog output channel #0. Due to the jumper wire
connection, this signal is then acquired and read through
the NI ELVIS Ill analog input channel #0.

“ Q QUARC Analog Loopback Demo
o

Funning the mose s Tt rowssenoses [p—

e Double-click on the Signal Generator block.

e Change the Amplitude to 2, then press the Apply
button.

e The sine wave’s amplitude would be changed to 2 in

&) QUARC Analog Loopback Demo.

real-time.
o Change the Frequency to 2, then press the Apply
. button
r— ! ® The sine wave’s frequency would be doubled in real-

EREOBDE LED|

time

Workspace

Click on the Stop button on the Hardware tab of the
Simulink Toolstrip to stop the running model.

QUARC Analog Loopback Demo




eIV (oo | N[CRI Review the following recommendations before contacting Quanser’s technical support
engineers.

® Ensure your QUARC license file includes the NI ELVIS Il feature.
The "NI ELVIS Il Cross-Compilers" is ® Ensure you have installed NI MAX prior to installing QUARC. Note that you can
continue installing QUARC without NI MAX, however support for NI ELVIS I1l will
not be available. In this case, install NI MAX after installing QUARC, then re-run the
QUARC web installer again, and choose Change to allow you to select the NI ELVIS
Il Cross-Compilers feature to be installed.

greyed out in features selection
during QUARC install.

The NI ELVIS Il does not appear in e Refer to the National Instruments troubleshooting guide for the NI CompactRIO
the NI Measurement & Automation device at www.ni.com/getting-started/set-up-hardware/compactrio/troubleshoot-
Explorer (MAX). max.

When running the Analog Loopback ® Ensure the jumper loopback connection is made on the prototype board A
connector, as described in Step 6A.

I?emo, the Scope does not display a e Verify that ni_elvisiii was selected in the HIL Initialize dialog, as described in Step
sine wave. 6F.

Getting error: ‘Error occurred while

executing External Mode MEX- file ® Ensure the USB cable is properly connected between the host PC and the NI ELVIS
‘quarc_comm’: An operating system M.

specific kernel-level... driver for the e  Verify the NI ELVIS Ill Series Prototyping Board is properly connected to the NI
specified card could not be found. ELVIS Il
The card or driver may not be e Ensure QUARC s installed on the NI ELVIS Ill as outlined in Step 4.

installed...” when building a model

LEARN MORE To find out about the full range or Quanser control experiments, visit

Www.quanser.com

©2020 Quanser Inc. All rights reserved. Specifications are subject to change without notice. Products and/or services mentioned herein are trademarks of Quanser Inc. and/or their respective owners. MATLAB® is a
registered trademark of The MathWorks® Inc. Windows® is a registered trademark of Microsoft® Corporation in the United States and other countries.


http://www.ni.com/getting-started/set-up-hardware/compactrio/troubleshoot-max
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