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1. Introduction demonstrator
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1. Introduction demonstrator

Main Topics

TSN Network

Application Profiles

Integration Platform, Environment, Development Tools

TRDP and OPC UA
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1.

2. Demonstrator: Time Synchronization
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2. Demonstrator: Time Synchronization

Overview Description

Sync over Ethernet as Basis

PTP according to IEEE 1588/802.1AS_rev

At least one Time Master

Ethernet

TCMS

ot f siemens TSN capable Hardware
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2. Demonstrator: Time Synchronization

Part I: Time Synchronization

Unsychronized Time Slave

Detecting foreign Time Master

Unsychronized

Initialization

Synchronized (Time changed)
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2. Demonstrator: Time Synchronization
Part II: Time in App

SOME/IP! communication

Service Provider sending Data

Subsriber receiving Data

Both are synchronized

Time information can be used
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1.
2.

3. Application Profile, TCMS-HVAC
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3. Introduction to Application Profile, TCMS-HVAC
Contract No. H2020 — 826098 @M

CC)H ©CTA-2

. Application Profile for HVACI
Technical Application Profile - HVAC
L SYSML2 M0d6| fOI’ TCM53 and HVAC Author V. Schneider

(in general) il SIE

Date 23/09/2019

Document Code CTA2-T1.2-T-SIE-040-05

. Interface Block Overview = -
Document history
Revision Date Description
1 11/06/2019 First issue. Export from CTA model version 900

! Heating’ Vent”ation’ Air-conditioning Control 2 28/06/2019 L%dated Context diagram, type of signals related to power
2 System Modelling Language changed to UINT16, “SpecificTemperatureRange” is changed
3 Train Control and Monitoring System haacyglic
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4. Modeling and Implementation
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4. Modeling and Implementation

From SysML model to Interface Implementation

Implementations for
AUTOSAR based FDF - APIs:

AUTOSAR Adaptive _
Skeletons & Proxies

s ‘ - 7 Platform-based
= DataTypes Generator

Data Structures for
Application Profile DataTypes

é']' impl_type_adjustmenttemperature.h a]' impl_type_airflowratecmd.h
| é] impl_type_comfortzonefailure.h 5]’ impl_type_consistinsidetemperature.h
: &]‘ imp|_type_czdehumidifycmd h a]' impl_type_czdehumidifyemdstatus.n
ﬁ]’ imp|_type_czhvacoperationalmodestatus.h 5]‘ impl_type_czinsidetemperature.h
6]‘ impl_type_czsetpointtemperature.h 5]’ impl_type_datetime.h
&]‘ impl_type_hvacfailurekind.h a]' impl_type_hvacfiredetection.n
ﬁ]’ impl_type_hvacoperationalmodestatus.h 5]' impl_type_hvacoutsidesmokedetection.h
ﬁ]‘ impl_type_limitedperformancecmd.h 5]’ impl_type_neededpower.h
é']' impl_type_reduceinternalpressureci 'md.h a]' impl_type_specificfreshairratioh
6]‘ impl_type_startaut| .h 5]’ impl_type_startrequesth
&]‘ impl_type_targettemperaturecheckh a]' impl_type_tightnessactivationcmd.h

CAF Proprietary
Application Profile for HVAC Tool based on
Integrity

Implementation of
data structures required by
Integrity based FDF
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4. Modeling and Implementation

-;4 . -f[ . th N 21:46 |[#) developer

- AUTOSAR Adaptive IDE
(RTA-VRTE by ETAS)

- AUTOSAR Adaptive Apps
+ HVAC
+ TCMS

« Service Oriented Communication
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4. Modeling and Implementation

- HVAC deployed to run on an
AUTOSAR Adaptive Machine

Ej! B 2201 ] ceveioper
o o Gl

Add Machine

. TCMS deployed to run on an
AUTOSAR Adaptive Machine

- TCMS offers service
IConsistHvacLoadManagement
and HVAC subscribes to service pm—
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5. Demonstrator: AUTOSAR Adaptive App via TRDP
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5. Demonstrator: AUTOSAR Adaptive App via TRDP

Overview Description

Time
Master

TCMS Application

HVAC Application

Ethernet
Switch
ITTech

TCMS D?

Service Publisher & Subscriber

Bombardier

Communication via TRDP

l HVAC
ll LIEBHERR
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5. Demonstrator: AUTOSAR Adaptive App via TRDP

AUTOSAR Adaptive & TRDP

. Starting of Machines

Deployment of Applications

Searching & Binding of Services

Communication via TRDP

Trace
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6. Demonstrator: AUTOSAR Adaptive App via OPC UA
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6. Demonstrator: AUTOSAR Adaptive App via OPC UA

Development in OPC UA

- OPC UA Modeling Editor
. AUTOSAR Adaptive & OPC UA

. Service Oriented Communication |
SI E M E N S I‘E;)F"aCdILrJ];g"l;Aodeling Editor
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6. Demonstrator: AUTOSAR Adaptive App via OPC UA
AUTOSAR Adaptive & OPC UA

ﬁ rta_vrte_eap_v2019-09-20T1824 [wird ausgefiihrt] - Oracle VM VirtualBox = a X
Datei Maschine Anzeige Eingabe Gerate Hilfe

i Applications :| & Capturing from Loopba... E a4 !! 14:55 | (51| developer

A Capturing from Loopback: lo BRENEIS

-
Pu bl Ish Res Onse File Edit View Go Capture Analyze Statistics Telephony Wireless Tools Help
] X @ Q & = ;

° < 2 .
AR 4 e B » v 1€ 2= @ = @ E
[Rppply a display filter ... <Ctrl-/> 3 -| Expression...  +
|No. Time Source Destination Protocol Length Info =
11 1,496214774 ek 1 OpcUa 172 UA Secure Conversation Message: PublishRequest
12 1,496221881 sl 1 TCP 86 4840 — 43452 [ACK] Seq=577 Ack=345 Win=441 Len=0 TSval=2589186331 TSecr=2589186331
13 1,997099638 1l 1 OpcUa 230 UA Secure Conversation Message: PublishResponse
- 14 1.997275133 1 Opcua 172 UA Secure Conversation Message: PublishRequest
15 1.997283792 1 TCP 86 4840 — 43452 [ACK] Seq=721 Ack=431 Win=441 Len=6 TSval=2589186832 TSecr=2589186832
[ ) l I Is e l Ies 16 2.509817594 2 Opcua 230 UA Secure Conversation Message: PublishResponse
17 2.509886903 1 OpcUa 172 UA Secure Conversation Message: PublishRequest
18 2.509892785 1 Tce 86 4840 — 43452 [ACK] Seq=865 Ack=517 Win=441 Len=@ TSval=2589187344 TSecr=2589187344
19 2.999379927 1 Opcua 230 UA Secure Conversation Message: PublishResponse
20 2.999450124 1 Opcla 172 UA Secure Conversation Message: PublishRequest
21 2.999455684 1 TCP 86 4840 ~ 43452 [ACK] Seq=1009 Ack=603 Win=441 Len=0 TSval=2589187833 TSecr=2589187833
‘ 0
» Frame 1: 230 bytes on wire (1840 bits), 230 bytes captured (1840 bits) on interface @
- - - » Ethernet II, Src: 00:00:00_00:00:00 (00:00:00:00:00:00), Dst: 00:00:00_00:00:00 (00:00:00:00:00:00)
» Internet Protocol Version 6, Src: ::1, Dst
[ ] » Transmission Control Protocol, Src Port: 4846, Dst Port: 43452, Seq: 1, Ack: 1, Len: 144
» OpcUa Binary Protocol
- Trace
00 00 00 60 0O 00 00 A0 O 0O 60 A0 86 dd 60 OS5 -
ad 06d 00 bo 06 40 00 60 00 00 60 6O 60 00 60 00 @

00 00 00 00 00 01 60 0 00 00 00 00 00 00 00 00

00 00 00 00 00 01 12 e8 a9 bc af ed 88 a6 d3 fe

cb 9e 80 18 01 b9 00 b8 00 00 01 01 08 Oa 9a 53

d3 43 9a 53 d1 dc [JREERNEY] 46 90 00 00 00 01 00 - C-S- LEREF

00 00 06 00 00 00 96 13 00 00 96 13 00 00 61 60

3d 03 96 7c 3e ac a1 cf d5 01 91 13 @0 00 60 00 = - |>

00 00 00 ff ff ff ff 00 00 00 01 60 00 00 01 60

60 00 8b 13 00 00 60 8b 13 00 00 96 7c 3e ac al |>

cf d5 01 01 00 00 60 01 00 2b 03 01 2a 00 60 00 T » 5

@ 7 Loopback: lo; <live capture in progress> i Packets: 21 - Displayed: 21 (100.0%) Profile: Default
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6.

/. Conclusion & Next Steps
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7. Conclusion & Next Steps

Implemented

Hardware Setup defined and Base Functionality working \/

Definition of Operating System, Adaptions and first Tests \/

Integration of TRDP and OPC UA into AUTOSAR Adaptive \/

TCMS and HVAC Demo Application is running \/
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7. Conclusion & Next Steps

Next Steps

Combine TRDP and OPC UA Communication

Add and use further TSN features

Common Service Registry, if needed

Put together all Parts of the Demonstrator for the Innotrans
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