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File Edit View Project Build Debug TwinCAT PLC Team SQL Tools Test Scope Analyze Window Help

(< B-o-ald XO 9 . - | P TwinCAT Debugger ~ Release ~| | TwinCAT RT (x64) .|| A
L@ |67

<Local>

-lrgiciyzl:U,;i;tier(chTask - ibTask, ITcUnknown * |pCal|eT[JL

2] Solution ‘CppSample’ (1 project)
4 gl CppSample
b @l SYSTEM

i MOTION

g rLC

i SAFETY

4 E;] Ce+

4 E CppSample

4 [%] CppSample Project

-

~
n

~r

ith your cyclic code

return hr;

b &2 External Dependenc }l
o ///‘/
b & Header Files
4 &) Source Fils et h 1 sttt e 1t r et r e
D\CppS@mpler( FIHrrrrrrrrrrrrrrrrrirrrrriririrr Hrirrrirrl r1rrrrir FITT T rrrrrrrrrrrrrrrrrrririrrrirri
3 =JHRESULT CModulel::AddModuleToCaller()
4 +& CppSampleClas {

b = CCppSampld
P ++ Modulel.cpp

m_Trace.Log(tlverbose, FENTERA);

++ TcPch.cpp
4 &) TMC Files

@ CppSample.tmc
b & TwinCAT RT Files

HRESULT hr = S_OK;
if ( m_spCyclicCaller.HasOID() )

if ( SUCCEEDED_DBG(hr = m_spSrv->TcQuerySmartObjectInterface(m_spCyclicCaller)) )
r
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File [Edit View Project Build Debug TwinCAT TwinSAFE |
e - -o-d WP XD - Q-
Process: '11]Localhost - Suspend = B3 Thread

MatlabSampleDocumatation
=> CModulel

T0D0: Add deinitialization code

m_Trace.log(tlVerbose, FLEAVEA

return hr;

“"hr=0x%08x", hr);

::CycleUpdate(ITcTask™ ipTask, IT

1210|dx3 UOINIOS  Oju| UOISIIAGNS

HRESULT hr = S_OK;

// TODO: Replace the sample with your cyclic cods
m_counter+=m_Inputs.Value; ﬁ

m_Outputs. Value-m_counter;l

110)dx3 wes |

100% ~| 4

Autos Locals

Ready

B “chU HSRIEAT

bﬂ CppSample (Debugging) - Microsoft Visual Studio

File Edit View Project Builld Debug TwinCAT TwinSAFE PLC Team S50L Tools Test Scope Analyze )
- -'o- @l W ol - = | P Continue =
. Process: |[1] Localhost - Suspend ~ B3 Thread: |[189364760] Task 1 - ¥ Stack Frame:

Solution Explorer * X MatlabSampleDocumatation

Glo-268 3 CModulel +|@ CycleUpda
Search Solution Explorer (Ctrl+ el v‘l b
3] Selution 'CppSample’ (1 projec 1 ita iContent id="In
4 gl CppSample T ::CycleUpdate(I ] » UL
4 [l svsTEM
% License HRESULT hr = 5_0K;
@ Real-Time ff TODO: Replace the sample with your cyclic code
b [ Tasks m_counter+=m_Inputs.Value;
#a Routes [+] m_Outputs.Valuesm counter;
_uip L i
TcCOM Objects
=] moTIoN return hr;
PLC
SAFETY ///</AutoGeneratedContent

F] E Ces
4[] CppSample
b % CppSample Proje
b @CppSﬂmple_Obﬂ

100% -

Locals * 0 x
Name Value Type Name

» B0 - SR TN B o copsemp
4 @ ipTask ITcTask™
# @ ipCaller DrFfFffaSOﬂbdQ?a‘lS ITeUnkn
W context 34 unsignes
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. VEREE C++ BtR (HIZERE _

Process o) Title Type User Name Session

Transport Information
There is no additional information available for this transport.

Localhost 1 Metld 10.1.128.87.11, Version 3.1.0 TwinCAT XA... 0

[ Show processes from all users Show processes in all sessions I

[ Attach I Cancel ] ‘

S
i, “Start Inst "’
B art new instance
y EJ E-xt‘ PTWITICA T IV U JCTICraLurn
> [ Hez ) Build
4 U Repuild
o Cl
& £an
e Project Only 3
| Profile Guided Optimization v
4 LZFTM . o
Build Customizations...
> [ Twi Add 3
> L Twi References...
s CppSar
4 UO@ PR r_‘a View Class Diagram
Devices Set as StartUp Project
[y,
g i
) Mappings Debug * | B Start new instance

Cut Ctrl+X |
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ual Studio Quick Launch (Ctrl+Q ol
BeCkhOff iﬁ\Tﬂn. Debug | TwinCAT TwinSAFE PLC Team SQL Tools Test Scope Analyze Window H
- u ﬁ. Windows * | @ Breakpoints Ctri+Alt+B
| Graphics * | K¢ Output
= TwinCAT Live Watch | > sonoessis : B et
P P Start Without Debugging Ctrl+F5 @ TwinCAT Live Watch
= Visual Studio® YIS B & i o Haws
5  Start Performance Analysis Paused Ctrl+Alt+F2 L i 2 LA

A/ TwinCAT Live Watch v [ X
" U%&El\\\aﬂj—”/_ \/1I§E£§§ ’ ) ac‘ - -

4 Arranged by Object | Search 0

(%’léﬂ’la: P LC ) 4 0id:01010010 Unbena-nntl_Objl (CModulel) =

ITComObject
ITcADI
ITcWatchSource
ITcCyclic
m_refCnt
m_objld
m_parentObjld
m_objName
m_spSrv
m_eTcomState

m

Name Value Type
(0id:01010010).m_counter 13861 unsigned int

1 Items 0 changed
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Chart
» v
Ready 100% oded
5 MAtlabSample - Microsoft Visual Studio Schnellstart (Strg+Q) p - @ x
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- Bution A o T
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[& Simulation conn_Temphleasurem: Sgraie Button1 FALSE
&2 Routing - Cooler @ | Button2 FALSE
EnatleFan - conn_P FALSE
4[] TCOM Objects conn_P FALSE
Enable Heater =
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b Output fiter and scaling Feedbac 0
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3 Input Heater Coaler
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I able|
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In an energy measurement and smart metering scenario, Grundfos, Beckhoff and
Microsoft equipped a dormitory building in Arhus with intelligent PLC devices
that connect to the Microsoft Azure cloud in order to use a scalable and power-
ful platform for data storage, analysis and alarm handling. The building consists
of 11 floors with a total of 156 apartments and 3000 sensors that collect energy
data every 5 seconds. The energy data constitutes the living lab, that benefits
the students in the building, the facility management and Grundfos Research
and Technology. Through different research studies that involve the buildings
residents and facility management, Grundfos tries to gain new insight in the
different application scenarios for existing Grundfos products, but is also looking
for new business models and product offerings depending on the usage of their

products. The University of Arhus is involved in the studies and conducting

that acts as a gateway to the Microsoft Azure Cloud. The communication to
each PLC Controller is performed via OPC UA. Communication from the Gate-
way PC to the Microsoft loT Hub is handled by the Beckhoff standard product
TwinCAT loT Data Agent, which provides a very good de-coupling of the PLC
device and the Cloud environment and is set-up via an easy-to-use configurator.

~
-
N

I B Nghest conumng appartments

research in the area of behavior related energy consumption. )

Grundfos has been working together with Beckhoff and Microsoft on estab- T

lishing a solid platform that is able to handle the amount of data and provide |

deeper insight on the sampled data for the stakeholders and end users of this 2 vef -
-5 ——

project. Sensors are wired up to Beckhoff BC9191 Bus Coupler and CX9000
Embedded PLC Controllers and locally brokered via an Beckhoff Industrial PC

" o Y Grunoros
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4 @l nputs OnMac 5105 e
&8 MAIN.sMeterPerhover(2] Onave 31 < inMaxivg
&b MAIN.aMeterPerhover(5] e & il SteteHistAbs1Ch
&l MAIN sMeterPeriover(8] OnTotah 127,38
& outputs Off Min:  4,10s
4 [H scope xv Project
4 Chart Off Max 23,265
te}
12 A ) Off Avg: 742
4 B spectrumView
&h X MAIN.aSpectrumResult[1] Off Total: 485,385
&k V: MAIN.aSpectrumResult[2]
¢ TdgeCountemachineProduction 2
ursor
A Trigger Input Ch: | MAIN.aMeterBerlover(s] ~ | | On Condition: A (0,65 Count On: 633
Off Condition: 7 0,16 Count Off: 71
‘ 3
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b @l SYSTEM
MOTION
a PLC

PLC Projectl
b gzl PLC Projectl Project
b @ PLC Projectl Instance
&3 SAFETY
Cor
4 g AnaLyTICS
4 @ Data Logger
& Stream PLC
& Stream EtherCAT Device
4 @vo
4 ¥ Devices
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3 . Mappings
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Tc3_Condition_Monitoring_Cloud + X

T—

Parameter {Init}

| Neme Value | cs [ Type PTCID

MQTT Host Name [ | sTRING(8D) 0x02020113
MQTT Host IP Address 195.100.200.15 [ | ARRAY [0.3] OF BYTE 002020102
MQTT Main Tepic Beckhoff/Fair Hanover 2016/ |— STRING(255) 0x02020008
MQTT Client ID [ | STRING(80) 002020101
MQTT User Name Pascal [ sTRING(255) 0x02020106
MQTT Password [ | sTRING(30) 0:02020107
MQTT Data Format IOT_FORMAT_BINARY j [~ 10T_FORMAT 0:02020114
MQTT JSON Whitespaces FALSE I~ |eooL 0x02020115
MQTT via ADS FALSE I~ |eooL 0:0202000C
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Contact BECKHOFF

Beckhoff Automation GmbH & Co. KG

Headquarters Phone: +49 5246 963-0
Huelshorstweg 20 Fax: +49 5246 963-198
33415 Verl E-Mail: info@beckhoff.com
Germany Web: www.beckhoff.com
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Beckhoff®, TWinCAT®, EtherCAT®, EtherCAT P®, Safety over EtherCAT®, TWinSAFE®, XFC® and XTS® are
registered trademarks of and licensed by Beckhoff Automation GmbH. Other designations used in this
presentation may be trademarks whose use by third parties for their own purposes could violate the rights of
the owners.

The information provided in this presentation contains merely general descriptions or characteristics of
performance which in case of actual application do not always apply as described or which may change as a
result of further development of the products. An obligation to provide the respective characteristics shall only
exist if expressively agreed in the terms of contract.
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