PROFINET IO

Functional Scope

Software-Stack
Device Model

Objects & Services

Engineering

Device Description

|O-Controller
Address Assignmen 1 - .

Start up procedure

ARs and CRs

Data Exchange

Decentral Periphery

Proxy
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noeaam: Why Ethernet for Decentral Periphery?

MOLSTATAL ETHEANET

NE|T

PROFINET 10 - Arguments and Advantages:

Decentral
Periphery

Ethernet is a well proven standard in the Office-
World

_+ Functional Scope
Software-Stack
Device Model

Ethernet is used since long time for communication

Objects & Services

Engineering between Controllers in the Automation industry
Device Description

10-Controller Ethernet should also be used to communicate
Address Assignmen between Controllers and devices

Start up procedure

ARs and CRs IT- Functionality can also be used in the field level
Data Exchange

Diagnosis/Alarms Vertical integration of the field-communication with
oy Manufacturing Execution Systems (MES)

© PROFIBUS
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Functional Scope of PROFINET 1O

PROFINET IO — PROFINET CBA PROFINET 10

Decentral
Periphery

4 Functional Scope
Software-Stack WEB-Services

Device Model

Objects & Services
Engineering
Device Description
IO-Controller

Basierte
Address Assignmen
Start up procedure
ARs and CRs

Data Exchange

Di is/Al i
lagnosis/Alarms Real-Time

Proxy
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PROFINET IO -
Decentral
Periphery

4 Functional Scope
Software-Stack
Device Model
Objects & Services
Engineering
Device Description
|O-Controller
Address Assignmen
Start up procedure
ARs and CRs
Data Exchange
Diagnosis/Alarms

Proxy

© PROFIBUS
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PROFINET IO is

Decentral Periphery with
Ethernet connection and
PROFINET communication.

PROFINET IO uses

Communication via Real-Time and

Non Real-Time

Device description based on
XML-standard

PROFINET

—
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How is PROFINET IO implemented?

PROFINET
PROFINET IO - Decentral Periphery:
Decentral only the bus interface
Periphery

PROFINET changes

PROFIBUS
4 Functional Scope
Software-Stack LN

Device Model

I 7% Periphery boards can be
used universally

Objects & Services

Engineering

Device Description Device Configuration e ——— GSD
10-Controller =) in well known way =) Wwaw | -"""'i"i"i’
Address Assignmen 5 E @ —

Start up procedure PLC-User program o S

ARs and CRs =) in well known way |- ' Em-_‘é

Data Exchange

Diagnosis/Alarms

FICLY Flexible integration of decentral field devices on PROFIBUS

and PROFINET possible

© PROFIBUS
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Device Designation and their Roles

PROFINET 10 — PROFINET IO0-Controller:

Decentral
Periphery

Data exchange of 10 signals to assigned field devices
4 Functional Scope

STl Device containing the control program Austausch der
Device Model

Objects & Services

Srgmediny PROFINET IO-Device: 1
Device Description

|O-Controller

Address Assignmen Field Device attached to the PROFINETIO-Controller
Start up procedure

ARs and CRs PROFINET IO-Supervisor:

Data Exchange

Diagnosis/Alarms

HMI and Diagnosis Station

Proxy

© PROFIBUS
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Device Designation and their Roles

PROFINET IO -
Decentral
Periphery
Programming
- e.g. PLC :
4 Functional Scope g Device/PC

I0-Controller

Software-Stack PROFINET Supervisor

Commissioning,
Plant diagnosis

= Diagnosis

Device Model = Up/Download

Objects & Services Application program with

Engineering access to process signals |
Device Description via PLC process image
|O-Controller PROFINET
Add Assi .
ress Assignmen . @mﬂmmtm - Diagnosis
Start up procedure » Production data
. = Status/Control
ARs and CRs A = Parameterization
Data Exchange
Diagnosis/Alarms Field Device Reatljoagdtwrlte
-Devi ata

S 10-Device
© PROFIBUS
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« Communication Stack
R R

PROFINET IO -
Decentral
Periphery @ Open channel for
IT-Appli-
Functional Scope Catiopnps PROFINET Applications UDPIIP
g. Device parameterization
+ Software-Stack - -
- _ : ';LTM: OStandard- Real-Time- and configuration
Device Model Data Data : : :
© DHCP... - Reading of diagnosis data

Objects & Services
- Negotiation of the

communication channel
for the user data

Engineering
Device Description
|O-Controller

0 Real-Time channel RT

- Performant cyclic user
data

- Event controlled
messages/alarms

Address Assignmen
Start up procedure
ARs and CRs

Data Exchange

Diagnosis/Alarms

Proxy

© PROFIBUS
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ammEame Communication Paths

MOLSTATAL ETHEANET

INTETT]

PROFINET IO -
Decentral

T Non Real Time
Functional Scope Start up _ _ _
J Software-Stack Set up of an appllcat_lon.relatlon_
Set up of a communication relation
Exchange of non time critical informations (read diagnosis,..)
Exchange of general device informations.
Device Description Read and qulfy device paramgters. |
1O-Controller Read and write process related informations

Device Model
Objects & Services

Engineering

Address Assignmen
Start up procedure
ARs and CRs

Data Exchange

Real-Time
Cyclic data exchange
Consumer-Provider-Model
Monitoring of the communication
Alarms

Diagnosis/Alarms

Proxy

© PROFIBUS
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« Further relevant Protocols for PROFINET IO

MOLSTATAL ETHEANET

INIE]T
PROFINET IO -
Decentral
SO DHCP (Dynamic Host Configuration Protocol) for assignment of
Functional Scope |P-addresses.
4 Software-Stack
Device Model DNS (Domain Name Service) to manage logical names
Objects & Services
Engineering SNMP (Simple Network Management Protocol) to read status
Device Description and statistic informations.
|O-Controller

Address Assignment ARP (Address Resolution Protocol) to convert IP-Addresses into
Start up procedure Ethernet Addresses

ARs and CRs

Data Exchange ICMP (Internet Control Message Protocol) used to transmit error
Diagnosis/Alarms informations.

Proxy

© PROFIBUS
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p® The PROFINET IO Device Model

MOLSTATAL ETHEANET

INTETT

PROFINET IO -
Decentral

FETE « The PROFINET device model is comparable with
Functional Scope PROF'BUS

Software-Stack

4 Device Model _
Compact devices

Modular devices

Objects & Services
Engineering

Device Description

JoHEeniielles * The reusability of existing I0-Modules from PROFIBUS
Address Assignmen guarantees investment protection for manufacturers and
Start up procedure p|ant owhers.

ARs and CRs

Data Exchange
Diagnosis/Alarms

Proxy

© PROFIBUS
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PROFINET IO -
Decentral
Periphery

Functional Scope
Software-Stack

‘b Device Model
Objects & Services
Engineering
Device Description
IO-Controller
Address Assignmen
Start up procedure
ARs and CRs
Data Exchange
Diagnosis/Alarms

Proxy

The PROFINET IO Device Model

© Existing 10-Periphery and PROFINET-Bus-Interface -
PROFINET-Device

© 10-Data is always assigned to a sub slot.
© Every sub slot may have 10-Daten as well as alarms

tormational  —————————————————————
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ammame Objects and Services

MOLSTATAL ETHEANET

INTETT]

PROFINET IO -
Decentral
Periphery

Real Time Data

Functional Scope Exchange of the cyclic process-data

Software-Stack Update time is configurable
Device Model

« Objects & Services | Characteristics

Engineering CyC”C

Device Description Consumer-Provider-Model

|O-Controller unconfirmed

Address Assignmen configurable update time

Start up procedure buffer to buffer

AR ) 1R The user data is accompanied by status informationen
BatalExcrange Data exchange is time controlled

Diagnosis/Alarms

Proxy

ot ——————————
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ammame Objects and Services

INIE|T]
PROFINET IO -
Decentral
Periphery Non Real Time Data
Functional Scope Acyclic data exchange
Software-Stack Parameterization of 10-Devices
Device Model Configuration of |O-Devices
_J Objects & Services Read status informationen
Engineering
Device Description |  Characteristics
I0-Controller Acyclic data exchange
Address Assignmen Bidirectional
Start up procedure One to one
ARs and CRs Connection oriented
Data Exchange Queued
Diagnosis/Alarms Confirmed
Proxy Monitoring of Repetition with ,SequenceCounter”

ot ———————————_
International PROFINET 10 — Decentral Periphery



aam@ame Record Data (Read and Write Services)

MOLSTATAL ETHEANET

INJE]T

PROFINET IO -

Decentral

FETER) Diagnosis information can be read from the user from every
Functional Scope device at any time

Software-Stack

Device Model Logbook entries for alarms and error messages

.+ Objects & Services
Engineering Identification informations acc. to PNO-Guideline ,|1&M
Device Description Functions®
|O-Controller

Address Assignmen Information functions about real and logical module structures.

Start up procedure
ARS and CRs 10-Data Objects (to read back the 10-data).
Data Exchange

Diagnosis/Alarms

Proxy

inorations] | ——————,
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amcam: Objects and Services

MOLSTAIAL ETHEANET

INIE|T]
PROFINET IO -
Decentral
ST Alarms are Real Time data
Functional Scope Report of operating states
Software-Stack system defined events (e.g. pull and plug of boards)
Device Model user defined events
.+ Objects & Services
=ngineering Characteristics
Device Description .
|O-Controller aCyCIIC
Address Assignmen quel.Jed
Start up procedure C.Onfl rmed
ARs ard CRe directed and
Data Exchange secured
Diagnosis/Alarms
Proxy

ot ————————————_
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Alarms - “All Inclusive”

PROFINET IO - Process-Alarme shall be used if the event is process related
Decentral
Periphery . . . . .
Diagnosis-Alarms shall be used if the error or event is coming
Functional Scope up device internal
Software-Stack
Device Model Pull and Plug-Alarm
4 Objects & Services Return-Alarm
Engineering Redundancy alarm
Device Description Control by Supervisor
I0-Controller Release by Supervisor

Address Assignmen
Start up procedure
ARs and CRs

Data Exchange

The alarms can be prioritised differently

Diagnosis/Alarms

Proxy

inorations] | ———————
International PROFINET 10 — Decentral Periphery



MOLSTATAL ETHEANET

INTETT

PROFINET IO -
Decentral
Periphery

Functional Scope
Software-Stack
Device Model
Objects & Services
.+ Engineering
Device Description
|O-Controller
Address Assignmen
Start up procedure
ARs and CRs
Data Exchange
Diagnosis/Alarms

Proxy

I &

Engineering

[ HW Konlig - SIMATIC 300(1)

Station Bearbeiten Einfiigen Zielspstem  Ansicht  Extias Eenster Hifke

=l B3

NEREE] = )

] SIMATIC 300(1) [Konfiguration] -- Anlage1 ardwa

Diiicken Sie F1, um Hilfe zu erhalten

T | Ethernet (1): PROFInet-System (1 -8 PROFInet-I0
2 (B cPusiiz [ bereis projektiente Stationen
s i IE (] DP V0Slaves
3 @ 151 | | @ IM153-2 @ IM1532 (0 DS
4 DE-DC24Y (1 DP/PaLink
5 DOTEADC24 m m (L] ENCODER
3 (] ET 2008
= | | Veniil 1 | venti2 | Kiappe 1 | Sehnecke 2 (] ET 2000
(0 ET 2008
(0 ET 200L
L (1 ET 200M
& IM151-1 @ IM1511 B 1531 &1 T 2008
& IM151 /CPU
m g IMIS1/CPUFD
|Forderband 3 | [ Extucer1 | [ Abiuft E mgu
g IMI51-1FO
| | =g IM1511 FO
(3 ET 2000
(3 ET 200
ﬂﬂ UL (] Furktionsbauguppen
Steckplatz Bauguppe Bestellnummer E-bdiesse | Addresse | Kommentar &1 IDENT
1 PALE DC24Y EES7 138-ACA00-0RAD Qe
2 2 DI DC24V High Featwie |6ES7 131 4BB00-0AB0 20.21 Q NC -
3 2 DI DC24V High Featwie|6ES7 131 4BBOD-0ABO 30..31 G0 ) | _.|J
4 2 DO DC24V/0 54 High Fe~[6E57 132 4BE0004B0 0001 1z
5 2 D0 DC24V/0.54 High Fe~[6ES7 132-4BB00-0AB0 [1.0..11 : Deseriides J
6 2 A1 U High Feature GES7 134-4LB00-0460 25..259 Peripheriagerat in Schutzart [P 20 als
7 2 A1 U High Feature EEST134-4LE00 0480 260. 263 DPSlave

[ [8nd 4
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From Engineering to Data Exchange

Every Ethernet device has the same priority in the network
Decentral field devices will be assigned to a controller during

PROFINET IO - . .
Decentral network configuration
Periphery . .y . . . . .
The device description of the field devices is defined in a
Functional Scope GSD-file

Software-Stack

Device Model

BT : et

Objects & Services =
iguration with
ineering-Tool |

_ Engineering Controller

Device Description
|O-Controller

Address Assignmen

Start up procedure = 7
ARs and CRs \1) GSQ impqrt a.nd net | . 3 z : Ethernet
S BEiEEE configuration in the Engineering Tool Vi |I / P\

Diagnosis/Alarms Device configuration and

S download into the Controller 1 - -
Automatic data exchange betweer
Controller and Decentral Field Devices Decentral Field devices

© PROFIBUS
In i
ternational PROFINET IO — Decentral Periphery




aaaame 1he Device Description (GSD )

IN[E]T]
PROFINET 10 — Structure of a GSD File
Decentral
Periphery . . . .
Profile Body - Deviceldentity-Block (VendorlD, DevicelD,
Functional Scope InfoText, VendorName)
Software-Stack
Device Model DeviceFunction-Block = (Family, MainFamily and
Objects & Services ProductFamily)
Engineering
4 Device Description ApplicationProcess-Block
I0-Controller DeviceAccessPointList
Address Assignmen ModuleList
Start up procedure Valuelist
ARs and CRs ChannelDiagList
Data Exchange GraphicsList
Diagnosis/Alarms CategoryList
Proxy ExternalTextList

© PROFIBUS
International —
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PROFINET IO -
Decentral
Periphery

Functional Scope
Software-Stack
Device Model
Objects & Services
Engineering

. Device Description
|O-Controller
Address Assignmen
Start up procedure
ARs and CRs
Data Exchange
Diagnosis/Alarms

Proxy

© PROFIBUS
International
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Unique Device Identification

PROFINET 10 - A world wide unique Device-ldent-Number is attached
Perioneny to each PROFINET I0-Device

Functional Scope |« The 32-bit Device-ldent-Number is split in:
z:szzr;:;zrk 16-bit Manufacturer ldentification (e.g. 002A - Siemens)
s & Seisee 16-bit Device Identification (e.g. 0301 - ET200S)

Engineering

« The Manufacturer Identification is assigned by the PNO

4 Device Description

|O-Controller

address Assignment © 1 N€ device identification can be assigned by the

Start up procedure manufacturer

ARs and CRs

Data Exchange

Diagnosis/Alarms OOZA 030 1

Proxy k V J k V J
: Manufacturer Identification Device Identification

(e.g. Siemens) (e.g. ET200S)

© PROFIBUS
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amaane |10 Data Exchange

MOLSTAIAL ETHEANET

INTETT]

PROFINET IO -

Decentral
Periphery 10-Controller

user-
program

N

PAE
L EW 100 -

T AW 200 >
PAA

\/

Functional Scope

Software-Stack

Device Model 10-Device
Objects & Services

Engineering

Device Description

4 10-Controller

outputs

AddressAssignment | | v 1 | V eAA |} 1V VWV S
Start up procedure
ARs and CRs

Data Exchange

Diagnosis/Alarms

Proxy The 10-data is stored in the process image

© PROFIBUS

International —

PROFINET IO — Decentral Periphery



Example of Address Assignment: PROFINET

=10l
T . . . >
ez =uZy  Device name is assigned to =
=] Geratename:
e a MAC-Address
Yorhandene Gerates
ftyp | Geratoname\ Blinken |
151-3 ronane
192168.0.2 03-00-06-6 151-3 Pull Mame zuweizen |
-I- - 192168.0.4 02-00-06- IE/FEB Link |E-PE-Link
D o e er
ADNDC2O7HE
' 4D DC28 5T
D SRC ST
...... wousan
= 192.168.0.2 08-00-06-68-80-C0 IM151-3 Pult2
2t o
mezmve I Aktualisieren |
P 2N SO0
P 2040w
- it — [T nur Gerste gleichen Typglnzeigen [ nur Gerdte ohne Mamen anzeigen
s
v
. macocs
evice name (e. At S : Schiiepen | Hite |
L7

Pult2) — S

&

10-Controller

Online:
Write device name

into the device

= Configuration tool
automatically assigns

\ the IP-Address j

PROFINET

MAC Addr 2

Start up: T lete
|I0-Controller assigns 111
IP-Address to the device

PROFINET IO — Decentral Periphery E




The Start-up Phase

PROFINET 10 -  The Application Relation (I0-AR) between the devices is
Periheny set-up by the so called Context Management (CM) via

UDP/IP and RPC (Remote Procedure Call).

Functional Scope

Software-Stack * This step establishes the communication relation for the
Device Model process data (IO data CR) automatically.

Objects & Services |O-data and update rate is specified here
Engineering

Device Description
|O-Controller

Address Assignmen 10-Controller I0-Device
4 Start up procedure

ARs and CRs Set-up of the
CM |« »| CM
Data Exchange Communication Relation

Diagnosis/Alarms

Proxy

© PROFIBUS
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The Start-up Phase

PROFINET [0 - « Subsequently, the process data is transmitted cyclically
Perioheny between the devices via the real-time channel

Functional Scope | * The cyclic date exchange is done via the real-time
Software-Stack channel

Device Model

- Diagnosis data and alarms are transferred in the acyclic
real-time channel

Objects & Services
Engineering
Device Description
|O-Controller

Address Assignmen 10-Controller I0-Device
4 Start up procedure

ARs and CRs Set-up of the
CM |« »| CM
Data Exchange Communication Relation

Diagnosis/Alarms ' '

Prox Process . . . Process
y Data Yrive yclical process data in Real-tim Yrive Data

© PROFIBUS
International —
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PROFINET IO -
Decentral
Periphery

Functional Scope
Software-Stack
Device Model
Objects & Services
Engineering
Device Description
|O-Controller

Address Assignmen

Start up procedure
4 ARs and CRs

Data Exchange

Diagnosis/Alarms

Proxy

Data Exchange between Devices

 There is an Application Relation (AR) defined between
I0O-Controller and 10-Device

 An AR may contain several Communication Relations
(CR’s) for configuration, process data and alarms

Real-Time channel
= Alarms

Real-Time channel
= Process data

Standard channel
= Configuration

_ Record data CR
10 data CR

© PROFIBUS
International

Alarm CR

10-Controller 10-Device

AR
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Standard-Ethernet-Frame with PROFINET-

200G | Eiiﬁﬂﬁlﬂﬂ
NIETTT

PROFINET IO -
Decentral
Periphery Bit Order
L Ethernet-Frame
: I
Functional Scope - Dest | Source| Ether- Ether- Frame Status FCS
type ID Process Data Information
Software-Stack
W 7 Byte| 1 Byte || 6 Byte| 6 Byte| 2 Byte| 2 Byte [-1-1 1o (| sl e 4 Byte
Device Model
, , — A /)
Objects & Services ~N ~N
Engineering Standard Ethernet-Header PROFINET Data *802.1Q
Device Description
|O-Controll T .
ontroter = VLAN-Tag: Definition of the priority

Address Assignmen
Start up procedure
ARs and CRs

4 Data Exchange

= The minimum Ethernet frame is 64 bytes

Diagnosis/Alarms

Proxy

U inorations] | ———————,
International PROFINET 10 — Decentral Periphery



PROFINET IO -
Decentral
Periphery

Functional Scope
Software-Stack
Device Model
Objects & Services
Engineering
Device Description
|O-Controller
Address Assignmen
Start up procedure
ARs and CRs

.+ Data Exchange
Diagnosis/Alarms

Proxy

© PROFIBUS
International

Reduction Ratio

<4— Phase 1

\4

Frame 1| |Frame 2

A

Frame Send Offset

Send cycle e.g. 2ms
(Reduction Ratio Send clock)

<«— Send Clock x (e.g.1 ms) ———»«——— Send Clock y

» < Phase 2
\ 4

Frame n Frame 1|| Framen|

>

—

— »%¢— Phase 1

Frame 1

Frame 2

m
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Quick Error Localization

* The diagnostic information is structured hierarchically
PROFINET IO -

Decentral Station name, slot, subslot,channel, channel type, error
Periphery information

Functional Scope

« SNMP completes the diagnosis with network information

Layer 1: Failure in Device
(e.g. Valve Station 2) ﬁayer 2: Failure in Module
)I

Software-Stack

Device Model

Objects & Services

Engineering e.g. Analog Input Module 3
| » Ubslot %L 9 gnp
Device Description —
|O-Controller |Channe| 0 ||{Channel O
Address Assignmen [
E [(channel 1| |[Channel 1 4%
Start up procedure / |
Data Exchange >~ Layer 3: Failure in Channel I

4 Diagnosis/Alarms _ _ (e.g. Cable Break in Channel 2)
Proxy Network Diagnosis Channel x

Slot 1 Slot 2 Slot 3

© PROFIBUS
International
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Report of Alarms

PROFINET IO - IO Controller IO Device
Decentral
Periphery

Y Invoke Alarm

Functional Scope RTA_Data(Alarm)

Software-Stack B

Device Model /
Alarm Processing
Objects & Services
Engineering \
RTA_ACK 4

Device Description .

Acyclic Service-
Timeout

|O-Controller
Address Assignmen | RTA_Data(Alarm_Ack)
|
Start up procedure Acyclic Service- i \
ARs and CRs Timeout |
:
Data Exchange ! RTA_ACK
4 Diagnosis/Alarms v

Proxy

© PROFIBUS
International —
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PROFINET IO -
Decentral
Periphery

Functional Scope
Software-Stack
Device Model
Objects & Services
Engineering
Device Description
|O-Controller
Address Assignmen
Start up procedure
ARs and CRs
Data Exchange

4 Diagnosis/Alarms

Proxy

© PROFIBUS
International

Network Diagnosis

10-Controller

10-Device1l

10-Device2

The switch passes the
PROFINET-Diagnosis from the
10-Devices to the Controller

10-Controller

é 10-Device3

4

I

10-Device1

10-Device2

Switch is configured as
10-Device (GSDML)

Switch reports Network-failure as PROFINET-
Diagnosis to the 10-Controller(1)

Additional SNMP-channel for Standard-
Information (2)

PROFINET IO — Decentral Periphery



Diagnosis there, where it is needed

« Diagnosis information is transmitted as alarm from
Decentral the 10-Device to the 10-Controller

PROFINET IO -

Periphery The alarm triggers a reaction in the PLC program

Functional Scope

« 10-Supervisor gets the diagnosis information directly
from the 10-Device

Display diagnosis information on service PG or HMI station

Software-Stack
Device Model

Objects & Services

Engineering ]
. - I0-Controller 10-Supervisor
Device Description
|O-Controller Sy Routine\, - f Display on
Address Assignmen in IO-ControlleJ ) PG/HMI
Start up procedure
ARs and CRs BN A= PROFINET
Data Exchange
4 Diagnosis/Alarms Diagnosis Read diagnosis directly
Proxy information from 10-Device
10-Device

© PROFIBUS
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amaame Integration of PROFIBUS in PROFINET

MOLSTAIAL ETHEANET

INTETT]

PROFINET IO -
Decentral
Periphery

PROFINET

Functional Scope

Software-Stack Proxy

Device Model

PROFIBUS

Objects & Services

Engineering

Device Description | Transparent communication ‘ '"'"‘i“i"i’
|0-Controller between Ethernet and PROFIBUS 1 Q -

Address Assignmen Parts or even the complete PROFIBUS is
Start up procedure represented by a Proxy

ARs and CRs
Data Exchange The Proxy is a PROFINET participant on Ethernet
Diagnosis/Alarms and DP-Master for PROFIBUS
— Y Openness through integration of existing field buses is
Investment protection for device manufacturers and users
© PROFIBUS
International
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PROFINET 10 / PROFIBUS - System

|O-Controller

PROFINET IO -
Decentral
Periphery
PROFIBUS

Functional Scope

Software-Stack

EEEEREEER L

Device Model

Objects & Services .
o PROFINET ‘I
Engineering %

Device Description

|O-Controller
Address Assignmen ‘e,
'9 “‘ —‘
Start up procedure PROFIB‘U‘S Both devices need
ARs and CRs the same parameters

Data Exchange

Diagnosis/Alarms
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PROFINET 10 - Proxy

|O-Controller ‘

Controller-

PROFINET IO - Configuration
Decentral [ — Tool
Periphery

Functional Scope

Software-Stack
Device Model

Objects & Services Connect:

Engineering I/O combination
Write:
User parameters

Device Description
|O-Controller

PROXY-Configuration
Tool

Address Assignmen

Start up procedure
ARs and CRs

Data Exchange

Data exchange with
any other bus system

Diagnosis/Alarms

4 Proxy
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