
Quick Start Guide
Thank you for choosing RT-LAB as your real-time simulation 
platform. 

This Quick Start Guide will guide you through the first steps 
in achieving real-time and closed-loop simulation, while 
providing explanations to get you started.
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SYMBOL DEFINITIONS

Thefollowingtableliststhesymbolsusedinthisdocumenttodenotecertainconditions:

Symbol Definition

ATTENTION:Identifiesinformationthatrequiresspecialconsideration

TIP:Identifiesadviceorhintsfortheuser,oftenintermsofperformingatask

REFERENCE_INTERNAL:Identifiesanadditionalsourceofinformationwithinthebookset.

CAUTION Indicatesasituationwhich,ifnotavoided,mayresultinequipmentorwork(data)onthesystembeing
damagedorlost,ormayresultintheinabilitytoproperlyoperatetheprocess.

Indicatesasituationwhereusersmustobserveprecautionsforhandlingelectrostaticsensitivedevices.

CAUTION:Indicatesapotentiallyhazardoussituationwhich,ifnotavoided,mayresultinminoror
moderateinjury.Itmayalsobeusedtoalertagainstunsafepractices.

WARNING:Indicatesapotentiallyhazardoussituationwhich,ifnotavoided,couldresultinseriousinjuryor
death.
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RT-LAB QUICKSTART GUIDE

SOFTWARE REQUIREMENTS
BeforeproceedingtoinstallRT-LAB,makesurethatyouhavealltherequiredsoftware,with
appropriateversions,toensuretrouble-freeinstallationanduse.PleaseconsulttheRT-LABInstallation
Guidefordetailedrequirements.

MATLAB™ AND SIMULINK TOOLBOXES

BeforeyoubeginyourRT-LABinstallation,makesurethatMATLABisinstalled,withthefollowing
MATHWORKStoolboxes:

1. MATLAB™withthefollowingtoolboxesfromMathWorks(seetheMATLABCompatibilitytablesin
theInstallationGuidetoverifywhatversionofMATLABiscompatiblewithyourRT-LAB):
- Simulink
- SimulinkCoder
- SimPowerSystems(onlyforelectricalsimulations)
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INSTALLING RT-LAB ON YOUR WINDOWS COMPUTER

IfRT-LABisnotalreadyinstalledonyourcomputer,usetheinstallationfilesprovidedontheDVD
includedwithyourdelivery:

1. InserttheDVDintoyourcomputer’sreader.
2. WaitfortheSetupWizardtoopen.IftheWizardfailstostartautomatically,browsethecontentsof

thediskandrunSetup/Setup.exe.(Youwillneedadministratorprivileges.)
3. Followtheon-screeninstructionstogothroughtheinstallationprocess.Thereareseveralscreens

(upto12)intheWizardinstallationprocess,eachonerequiresaninteraction.
4. PleasewaitwhileRT-LABisinstalled.Thiswillonlytakeafewminutes.
5. OnceRT-LABhasbeeninstalledonyourcomputer,clickFinishtoclosetheWizard.

Figure 1: Setup Wizard
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Validating the Installation

Forvalidation,werecommendthatyouverifythatalltoolboxeshavebeeninstalledinMATLAB™.

1. OpenMATLAB™.
2. InthemainpageCommandWindow,type‘’ver’’inthecommandline.

3. ThelistofinstalledOPAL-RTtoolboxesshouldincludethefollowing(onlyRT-LABismandatory.
Othertoolboxesmayberequiredanddependonyourlicence):
- RT-LAB
- ARTEMISBlockset(optional)
- eFPGAsim(optional)
- RT-EVENTSBlockset(optional)
- RT-XSG(optional)

Ifanyofthesetoolboxesaremissing,refertothetroubleshootingsectiontowardstheendofthis
documenttoinstallthemmanually.
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STARTING RT-LAB

Double-clicktheRT-LABshortcutonyourDesktoptolaunchtheRT-LABinterface.TheWorkspace
Launcherwindowpromptsyoutoselectaworkspace(theworkspaceisthedirectorywhereRT-LABwill
storeallthefilesrequiredforyoursimulations).Werecommendyoucreateanewandemptydirectory,
asthiswillhelpyouunderstandtheexercisesinthisguide.

Figure 2: Selecting a workspace

ClicktheOKbuttonandwaitfortheWelcomepagetoappear.

TheWelcomepageprovidesquickaccesstotutorialsanddocumentation.ClickGo to the workbench
toopenthemainRT-LABwindow(youcanaccesstheWelcomepageatanytimefromtheHelpmenu.)

Figure 3: Welcome Page

RT-LABisnowreadytocreateandrunreal-timesimulations.
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CONNECTING YOUR REAL-TIME SIMULATOR

Itisnowtimetounpackyourreal-timesimulator(alsocalled“target”inthisdocument).

Forthefirstconnection,toconfigureyourtarget,werecommendthatyouhaveyourITdepartmentset
upyoursimulator’sIPaddressandensurethatthefirewallwillnotinterferewithorblockRT-LAB.

ConsulttheInstallationGuideforadditionaldetails(C:\OPAL-RT\RT-LAB\versionxx.x\help\pdf\RT-LAB_
IG.pdf(exampleassumesthatRT-LABwasinstalledontheCdriveofyourcomputer).

USING RT-LAB
BeforeusingRT-LAB,youmustconfigurethetarget.Thissectiondescribesthebasictoolsandsteps
tosetupRT-LABandrunasamplemodel.

Toolbar

Inadditiontothestandardmenuitems,RT-LABprovidesatoolbarofquickaccessbuttonstodomany
ofthetasksinoneclick:

Button Name Description

Build Build(compile)amodelormanagesbuildconfigurations.

Assign OpenstheAssignationpageofamodeleditor.

Load Loadsamodel.

Execute Startstheexecutionofamodel.

Pause Pausestheexecutionofamodel.

Reset Stopstheexecutionofamodel.





12 OPAL-RT Technologies RT-LAB   Quickstart

RT-LAB Quickstart Guide 
Connectingyourreal-timesimulator

IntheProjectExplorer,double-click“Double-clicktodiscovernewtargets”;thisprocessmaytakesome
time.OnceRT-LABdetectstargets,theDetected RT-LAB Targetswindowappears.Selectthetarget
youwanttouseandclickFinish

Figure 4: Discovering targets

Editthenameassignedtoyoursimulator(intheOverviewwindow),asdesired,andclickFinish.

Note:ifyoursimulatorisnotautomaticallydetected,pleaserefertothe“Mysimulatorisnot
detectedbyRT-LAB”Troubleshootingsection.

YoursimulatorisnowavailableintheRT-LABinterface.
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CREATE YOUR FIRST PROJECT

STEP 1. Create a new project based on an example model

1. IntheRT-LABProjectExplorer,double-click“Createanewproject...”
2. Nameyourproject(e.g.“MyfirstProject”)thenclickNext.

Figure 5: Creating a new project

Thenextwindowthatappearsallowsyoutoselectthemodelfortheproject.Select“rtdemo1”foryour
firstproject.
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Figure 6: RT-Demo1 example
3. BrowsethemodeldirectoryandselecttheBasicfolderandthenselect“rtdemo1.”
4. ClickFinish.

YourprojectisnowavailableintheProjectExplorer.Itcontainsasimplemodelnamed“rtdemo1.”This
modelsimulatesamass-springdampermechanicalsystemwithitsPIDcontroller.
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STEP 2. Build the model

ThebuildprocessallowsRT-LABtotransformtheSimulinkmodelintoafullreal-timesimulation.This
processmustberepeatedeachtimetheSimulinkmodelismodified.

1. IntheProjectExplorerwindow,expandtheprojectyoujustcreatedtofindthe“rtdemo1”model.
2. Dragthemodelontoyourtarget.Thiswillautomaticallyconfigureyourmodeltorunonthis

particulartarget.

3. Right-clickonthemodel,thenselect“Simulation/Buildconfigurations…”Thisopensthebuild
configurationswindow

Figure 7: Building the model
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4. IntheBuildConfigurationswindow,selecttheMATLABversiontousefromthedrop-downlist

Figure 8: Building the model
5. Verifythatyourtargetissetasthe“DevelopmentNode.”The“DevelopmentNode”isthetargetthat

RT-LABwillusetoperformthebuild.(TosetasDevelopmentnode,right-clickthetargetandselect
“Setasdevelopmentnode”.)

6. Click“OK”thenwaitforthebuildprocesstocomplete.Youcanviewtheprogressofthebuildinthe
CompilationViewatthebottomoftheRT-LABinterface.
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STEP 3. Load the Model

 Theloadprocesspreparesthereal-timetargettoperformthesimulation.

7. ClickontheLoadtoolbarbutton .

Itmaytakeafewmomentsforthemodeltoload.Whenithasloaded,the“rtdemo1_2_sc_
user_interface”Simulinkconsolewindowappears(Figure9)

Figure 9: Simulink console

STEP 4. Execute the Model

Executingthemodelstartsthereal-timesimulationonthetarget.

1. ClicktheExecutetoolbarbutton .

STEP 5. Use the Console to Interact With the Simulation

Theuserconsole(Figure9)isnowreceivingandsendingdatatothesimulation.Double-clickascope

block toobservethesimulationandseeanychangesliveinthescopeviewer(Figure11).

Double-clickonthe“adjustreference”block tomodifythesetpointofthemass-spring-
dampersystemanddouble-clickonthescopeblockstoobservesignalsreceivedfromthesimulator.

Figure 10: Adjusting the reference to view changes in scope
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Figure 11: Observing simulation results and changes in the scope

STEP 6. Stop the Simulation

Stoppingthesimulationreleasesthetarget(makesitavailableforuse)andallowsforanother
simulationtobeperformed.

1. ClickontheResettoolbarbuttontostopthesimulation .
2. Verifythattheconsoleisautomaticallyclosed.Youarenowreadytotestyourintegrationmodel.
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USING YOUR INTEGRATION MODEL WITH I/OS

Dependingonthesystemyoupurchased,youmayhavereceivedanintegrationmodelspecifictoyour
hardwareconfiguration;itwasdesignedtointeractwiththehardwareincludedinyoursimulator.Each
systemisdeliveredwithaspecialmodelthatusesallI/Osavailableonyoursimulator.

Themodelusedinthisguidemaybedifferentfromtheoneyoureceived,butthegeneralcomponents
andinstructionsaresimilar.

STEP 1. Create a new project based on the integration model

1. ClickontheFilemenu,thenclickImport.
2. IntheImportwindow,selectRT-LAB/ExistingRT-LABProject:

Figure 12: Importing project window
3. ClickBrowseandselecttherootdirectoryofyourexistingprojectonyourcomputerorontheDVD

provided.
4. SelecttheprojectthatappearsintheProjectssection.
5. ClicktoselecttheCopy projects into workspaceoption.
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6. ClickFinish.

Figure 13: Import project

Theprojecthasbeeninported.
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STEP 2. Open the model in Simulink

Right-clickonthemodel,selectEdit withandthenclicktochooseyourMATLAB™version.MATLAB™
willopenwithyourmodel.

Figure 14: Editing the model

Intherootlayer(expandthemodeldirectory)ofyourSimulinkmodel,youwillfindtwosubsystems:
SM_[name]andSC_[name]:

SM_[name]standsforsubsystemmaster.Thisiswhereallthereal-timesimulationwilloccur.Thisis
theonlysubsystemthatwillberunonthesimulatorandthatcontainsI/Os.

TheSM_[name]subsystem,ablockfromtheOPAL-RTlibrarythatcontrolsI/Os.Dependingonyour
system,youmayseethefollowingblocks:

• Analoginput(Ain)andoutputblocks(Aout),
• Staticdigitalinput(Din)andoutputblocks(Dout),
• PWMinput(PWMin)andoutputblocks(PWMout),and,
• Eventdetector(TSDin)andEventgeneratorblocks(TSDout).

SC_[name]standsforsubsystemconsole.Thiswillbeanasynchronoussubsystemthatwillrunonyour
hostcomputerandwillactasauserinterface.Nocriticalmathematicallogicshouldbeincludedinthis
subsystem.

NotethatsomecomponentsofthemodelwillbeinbothSM(computation)andSC(interface)
subsystems(computation components are only in the SM subsystem).

EachofthesimulatorI/Oconfigurationsisdescribedin“SystemDescription_[CustomerName]_[Project
Number].pdf”includedintheDVD.TheI/Omodelwillreadandsimulateallofyoursystem’sI/Os.
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Figure 15: Example of a subsystem’s components
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STEP 3. Build the model

1. Dragtheintegrationmodelontoyourtargettopreconfigureit.

2. Sinceyouhavealreadyconfiguredthebuildprocess,simplyclicktheBuildtoolbarbutton 
andwaitafewsecondswhilethemodeliscompiled.

STEP 4. Verify the configuration

SincethismodelusesI/Os,someadditionalstepsarerequired.

1. GototheAssignationtabandensurethattheXHPboxischecked(on).

Figure 16: XHP mode
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STEP 5. Load and execute the model

1. ClicktheLoadtoolbarbutton andwaitfortheloadprocesstobecompleted.Clickonthe

Execute button.Anewconsolewindowappears.YourI/Osareupandrunning!Youcannow
changeconstantblockstocontrolanaloganddigitaloutputsignalsandobserveanaloganddigital
inputsignalsusingthevariousscopeblocksFigure17):

Figure 17: Sample of possible interactions with the running model

STEP 6. See external I/Os

ThespecificI/Oconfigurationsforyoursimulatorareprovidedinthe“SystemDescription_[Customer
Name]_[ProjectNumber].pdf,”documentofyourIntegrationBinder(insectionB–“MappingI/OBlocks
tosignalconditioning”).Thisisalso,andmostimportantly,whereyouwillfindthepinassignmentsof
eachI/O channel.

Toseeexternalsignals,youcanuseanoscilloscopetoprobeanaloganddigitaloutputofthesimulator.
Theintegrationmodelisalreadysimulatingalloutputsignalswitheitherasquareorasinewavesignal.
Notethatthedigitaloutputboardmustbepoweredbyanexternalsourcebetween5Vand32Vonthe
VuserandhaveagroundinVrtnpins.SeetheSystemDescriptiondocumentstolocatethosepins.
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TROUBLESHOOTING
RT-LAB is not available in MATLAB™

IfanyoftheOPAL-RTtoolboxeshavenotbeeninstalledinyourinstanceofMATLAB™,youcanadd
themmanually.Runthefollowing“m”scriptinyourMATLAB™toinstallthem.

• ARTEMISBlockset: C:\OPAL-RT\ARTEMIS\[ARTEMISversion]\art_m\setup_artemis.m
• RT-LAB: C:\OPAL-RT\RT-LAB\[RT-Labversion]\simulink\m\setup_rtlab.m
• RT-XSG: C:\OPAL-RT\RT-XSG\[RT-XSGversion]\Simulink\xsg_Rxx\m\setxsgpath.m

My simulator is not detected by RT-LAB
1. MakesurethatyourantivirusorfirewallsoftwarehasnotblockedRT-LAB.
2. CreateatargetnodeinRT-LAB:intheProjectExplorer,right-clickonTargetsthenselectNew/

NewTarget.
3. EnteranameandthespecificIPaddressforthetarget.
4. NowclickPingtoensurethatthetargetisavailable.Ifnot,pleasecontactyournetwork

administratororfollowtheinstructionsonthispage:http://www.opal-rt.com/kb-article/how-change-
ip-address-or-ip-mask-redhat-target-through-telnet.Otherwise,simplyclickFinishandyourtarget
willappearintheProjectExplorer.

I need a license for my simulator

Ifyoursimulatorneedsalicense,double-clickonitintheProjectExplorertoopenitseditor,thengoto
theLicensetabandfollowtheinstructions.

Formoredetailsonthelicensesystem,pleasevisit:http://www.opal-rt.com/KMP/index.php?/article/AA-
01022/8/HowTo/How-To-Request-and-Install-a-License-for-RT-LAB-11.x.html

http://www.opal-rt.com/kb-article/how-change-ip-address-or-ip-mask-redhat-target-through-telnet
http://www.opal-rt.com/kb-article/how-change-ip-address-or-ip-mask-redhat-target-through-telnet
http://http://www.opal-rt.com/KMP/index.php?/article/AA-01022/8/HowTo/How-To-Request-and-Install-a-License-for-RT-LAB-11.x.html
http://http://www.opal-rt.com/KMP/index.php?/article/AA-01022/8/HowTo/How-To-Request-and-Install-a-License-for-RT-LAB-11.x.html
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CONTACT AND SUPPORT 

Ifyouhaveanyquestions,pleaserefertoourResourceCenterorourDownloadCenterwebpagesor
contacttheSupportteamusingthe“SupportRequest”webpage:www.opal-rt.com/support-home.

BesuretocheckouttheTroubleshootingpageofthisQuickStartGuide.Itisagoodreferencefor
helpingyouunderstandthesourceofanyissuesyoumighthave.Ifyoudon’tfindananswer,please
contactusandwewillansweryourquestionsandhelpyouwiththegettingstartedprocess.

Resources

Download latest version http://www.opal-rt.com/download-center/

Technical Support www.opal-rt.com/support-home

Knowledge Base www.opal-rt.com/support-knowledge-base

http://www.opal-rt.com/resource-center/
http://www.opal-rt.com/download-center/
http://www.opal-rt.com/download-center/
http://www.opal-rt.com/support-knowledge-base/


CONTACT

OPAL-RT Corporate Headquarters

1751 Richardson, Suite 2525 
Montréal, Québec, Canada 
H3K 1G6 
Tel.: 514-935-2323 
Toll free: 1-877-935-2323    

Technical Services 
www.opal-rt.com/support

Note:

While every effort has been made to ensure 
accuracy in this publication, no responsibility 
can be accepted for errors or omissions. Data 
may change, as well as legislation, and you are 
strongly advised to obtain copies of the most 
recently issued regulations, standards, and 
guidelines.
This publication is not intended to form the 
basis of a contract.

OPAL-RT Technologies Inc.

QS16-47318-RVN 1.0 
07/2020
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