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Open Core Engineering

Focus on industry

Smart Home / Smart Building

/ Industrie 4.0

/
f N
Healthcare BN ) / /L/- Distribu_ted sensor technology and
- . processing capacity
[ g T | |
Smart Grid = Production systems connecting

Smart Mobility - )
themselves to intelligent networks

» Intelligent objects recognize their
environment and adapt their behavior

= Adaption of internet technologies
like mobile communication and cloud
services as information backbone
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Open Core Engineering

Was ist Industrie 4.0?

Anlagensicherheit \ /- Cloud Computing
Energieeffizienz \ / IT-Sicherheit

Time-To-Market

Big Data
Lebensdauer / \ Internet der Dinge

Produktivitat / \ Vernetzung

Industrie 4.0 beschreibt die Verschmelzung von Industrie und IT
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Open Core Engineering

Wir schlagen die Bricke!
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Open Core Engineering

Wir schlagen die Bricke!

Industrie

OPEN CORE
ENGINEERING
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Open Core Engineering

Open Core Interface — Main fields of applications

Smart Devices
Development of smart apps

Rapid Control Prototyping
Simulation of machine processes

Open Core

Interface

Individual control functions
Implementation of real-time
applications by OEM

’ IT based automation using high-level languages

Design

SO“\N are Tog /s

Implementatio™

Production

’ PLC based Automation
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Open Core Engineering

Open Core Interface — Wie funktioniert das?

SPS-Applikation OCI-Applikation

—E Development GO P “ T lj!

IndraWorks Environment Visual Studio, Xcode, MATLAB, ...

® _- Programming C/C++ C# Visual Basic
Objective-C

FED L Language vea Java

ocC|

PLC-Library 'T Interface OCI-Library

Steuerung

Open Core Interface |

[ ApiLib.h | [ ParameterLib.h] [ TaskLib.h | [ 1oLib.h |

[ MotionLib.n ] [LogicLib.h ] [ watchdogLib.h] [ systemLib.h |
| | |

S/ Eead the displayed diagnostic message of the device.

MlpiDiagnosis diagnosis:

memset (édiagnosis, 0, =sizeof(diagnosis));:

MLPIRESULT result = mlpiSystemGetDisplayedDiagnosis(connection, &diagnosis):;

if (MLPI_FAILED (result)) {
printf("\ncall of MLPI function failed with 0x%08x!", result);
} else {

printf ("\n0x%08X %s3", diagnosis.number, W2A16(diagnosis.text)):
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Bereitstellung des Open Core
Interface (OCI) Uber ein Software
Development Kit (SDK)

Vollstandige Integration der
Schnittstelle in die
Entwicklungsumgebung

Verwendung der Schnittstelle Gber
Bibliotheken

Bibliotheken bieten umfangreiche
Funktionen zum Zugriff auf
Steuerungsfunktionen

Rexroth
Bosch Group



Open Core Interface — High flexibility in applications

Real-time applications applied direct on the control or
individual applications on external devices —
always independently of PLC machine program

PLC
Applications
OEM Motion-Logic
Application? Firmware
1) Real-Time
Real-Time Operating System 2) Non-Real-Time
» Open Core Interface
Multidevice Multiclient Multiserver

Rexroth



Open Core Engineering

Search Documentation

MATLAB integration

@A

f{ >»> handle = m4MApiConnect ('192.168.1.1");
velocity = mé4MMotionGethctualVelocity (handle, 1)

» Umfassende Realisierung der

|

. . . .
s e —ew= - MipiCore Funktionalitat in der
>> help mdMipiConnsct ® - .
10.14 N R .
Epi-Function: mdMApiConnect m pl OO OX
m4MApiDisc| This function connects the user application with a specified MLG/MLE/XLGC.

The connection can be configured by using a connection parameters that
| are provided as connection char array. The char array can be composed of

several parameters. For details refer to the documentation in the help
m4MApiGetDefaultTimeout browser.

-n - - -
= Ausfihrliche Dokumentation jeder
cription Hote: Do not call m4MApiConnect with an invalid handle. This might cause

m4MApiGetOwnPermissions unexpected behaviour.
m4MApiGetServerCoreVersion

i o Funktion in der Toolbox- sowie

m4MApIGetCIientCoreVersion

m4MApiSetDefaultTimeout [connection] = m4MApiConnect (ipAddress)
m4MApiSetLabelOfConnection [connection, result] = m4MApiConnect (ipAddress) - =
Commandline Hilfe.
m4MApiTestConnection Input Arguments:
ipAddress: Character array with the IP-Address. Connection

parameters can be sent by appending them to the
address. Refer to the documentation for details.

Output Arguments:

L) - - -
connection: MlpiConnection-cbject. n
result: Return value of the MLPI function. The argument is u I u I I
Wty of type int32. Refer to Fundamentals of MLPI

Programming in the help browser.

—— zu jeder Funktion

- edit méMApiConnect Sample
- run méMApiConnect Sample (myIP)

Reference in Help Browser:
méMipiConnect

e s s v = Transfer eines MATLAB-

http://wwa.boschrexroth.com
DC-IA/ERM4 (MGao,HoS)

o e e — Algorithmus auf die Steuerung
mittels One-Click
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Open Core Engineering

fra—— = Simulink integration

< Entersearchtern v A v(fE 0| = @

mipi4simulink Toolbox

> System Identification Toolbox

B = | = Alle MATLAB-Coder unterstiitzte
= : T ([gaTr Funktionen sind in der

Lo
md
mA[| Contents | search Resul .
M Description - - - - -
£ B mipidMATLAB Toolbox
mlpi4Simulink Bibliothe
Syl & User Guide forg , COMMECtiONP
Wa J¢ Functions [E e
Recent =1 Blocks :
(- API Blocks m4SApiConnect
S vornanden und epenialls codierpar
= | - fie mdShpiDelay This block connects a Simulink model to a WLPI target anc
- fe masApil:Connected connection identifier at the output connectdon. This identi
" fe miSApiTestConnection connected o other mipidSimulink blocks to link them to the
cks
Block Inputs

e m s B0 B -e0b B e -0 u- = Ausfuhrliche Dokumentation jeder

o
Utility Blocks mASLogicReadVariableBySymbol_Sample

' Funktion in der Toolboxhilfe sowie
o g [ Blockmaske.

e it
(2 &
maSApiConnect m4SLogicReadV Tata

BE BB e
]
4

e ———
Function Block Parameters: m45LogicReadVariableBySymbol

E m4SLagicReadVariableBySymbol (mask) (link) n Lauﬁahlges Belsplel mode” ZU

|| This block read the value of a scalar symbolic variable.

g jedem Sourceblock

‘Application.PlcProg.x6 |

Data type (IEC/MLPI/MATLAB): |REAL/FLOAT/single -

Sample time (-1 for inherited):

. = Windows als auch VxWorks
S Rexroth Target

Rexroth
Bosch Group
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Open Core Engineering

.
R\ 0L a0 oV OV AR o0 g

< Ethernet / TCP-IP >

| MATLAB & Simulink | [ T )

Non-Real-Time

- L
sasssaeaaEEs

Real-Time Download >
—
[ MATLAB & Simulink ] MATLAB Coder ~ Simulink Coder [ Steuerung ]
* With Workbench * With Workbench
Ethefnet
Pseudo- w
Real-Time '
q . x
| MATLAB & Simulink | . st | Steuerung |
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Open Core Engineering

Virtuelle Inbetriebnahme

4

[ Regler ] [ Regelstrecke ]

Ethernet
/N
[ ‘
| Steuerung | — MATLAB & Simulink |
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Open Core Engineering

Handshake Verfahren

:Communication step size:
<€ >

t=0.000s t=0.001s

Simulation step

Control inputs
setTrigger

:Communication step size:
<€ >

t=0.001s t=0.002s

Simulation step

)..

Control outputs
Control inputs
setTrigger

Controller code

§ ; ; .

Rexroth
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Open Core Engineering

i X : : : &ng
15""1 :I Ti2 E ﬂﬂjffaa E ﬂ'sl _lrfa‘ E
7 H H .
Antrieb 3 h ) Antrieb 5 Antrieb 1 Antrieb 6 n
Elektrisches m Elektrisches Z Elektrisches Elektrisches
Getriehe Getriche und ADC + Getriebe und ADC Getriebe und ADC

L

SERCOS ‘H

- ¥ - -

MB_WinderDancerCtriType0Ol
MB_TenstionControlLoadCellType01
MB_TenstionControlLoadCellType01

MB_WinderDancerCtriType0l

N

-
e m A SIS

E thernet

v [ Model J

[Steueru ngJ Ethernet
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Open Core Engineering

Modellgetriebene Softwareentwicklung

4 < Simulation > ‘

Regler [ Regelstrecke ]

C-Code
* Workbench

I < Feldbus/ 10 / Drives > g&e

[ Steuerung ] [ Regelstrecke ]

10.05.2016 | DC-IA/STS35 | Thomas Ehehalt | © Bosch Rexroth AG 2013. Alle Rechte vorbehalten, auch bzgl. jeder Verfligung, Verwertung, Reproduktion,
16 Bearbeitung, Weitergabe sowie fur den Fall von Schutzrechtsanmeldungen. BOSCh Group



Open Core Engineering

Modellgetriebene Softwareentwicklung

1
1
1
1
X ’
Any : Ang ! Any
1 T
Antrieb 2 —¥ Antrieb 3 Y Antrieb 5 Y Antrieb 1
. ADC . ADC . ADC )
Elektrisches Elektrisches Elektrisches Elektrisches
/[\ Getriebe und ADC Getriebe | Getriebe und ADC /]\ | Getriebe und ADC
B SERCOS \“ \H
SPS Messwerterfassung
' . 1 SPSTask !'| Simulink Task
Virtuelle Leitachse | ~(empty) 2 (Regelung)
O Sollwertgenerierung
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Open Core Engineering

Entkopplung nach Falb-Wolowich

Regelstrecke

n
JUR Any | 3 .

!
i Ang Fo

An,

N\

nicht linear, gekoppelt

e R R I, - = =

linear, entkoppelt

Ersatzmodell

Rexroth
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Open Core Engineering
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Open Core Engineering

Vorteile

-

. ver l6st,
1m | |

M Flexibel
Hochsprachenprogrammierung parallel
mit SPS-basierten IEC 61131-3-
Engineering

M Innovativ
Integration von Smart Devices und IT-
Technologien in Maschinenautomation

M Qualitativ
Hohere Zuverlassigkeit durch Simulation
und virtueller Inbetriebnahme der SPS

M Effizient
Schnelle und wirtschatftliche
Implementierung individueller
Echtzeitfunktionen in Steuerungen

M Zukunftssicher
Permanente Wettbewerbsfahigkeit dank
offener Standards und Technologien
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Bosch Rexroth. The Drive & Control Company

. -
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- g
7" & - Foe
.. Vielen Dank fir

hr Interesse!

“Fiir weitere Informationgn
klicken Sie hier

www.boschrexroth.com/oce

Rexroth
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