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Modular Plant and Machine Construction

PROEINET CBA — « Example from the food & beverage industry:
Distri
eiributed Wash bottles
_ Fill bottles
. Functional Scope
e m— Close bottles
Technology Pack bottles
PCD
Engineering Horizontal integration along the production line
Runtime
— I G I R — I
Fieldbus . . .
Applications Machine 1 Machine 2 Machine 3
Software
L I =
774, . 7
I I
Close Pack
Data exchange between intelligent devices within the machine
© PROFIBUS
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acEaamc The Automation Structure

INTETT]
Machine 2 Machine 3
PROFINET CBA — Engineering Close Pack

Distributed

Automation -
4 Functional Scope i}
Component

Technology PROFINET
PCD
Engineering
Diagnostics « Use of devices
Fieldbus
Applications PROFIBUS on PROFINET
Software on PROFIBUS
Machine 1 1
Wash Fill
© PROFIBUS
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aEREme The Technological Module

NET

PROFINET CBA — « The combination of:

Distributed .
Automation Mechanical

Functional Scope

4 Component
Technology

PCD

Engineering

Mechanical
Runtime

Diagnostics

Fieldbus
Applications

Intelligent
field device

Software

Control Saeh
software
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The PROFINET Component
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The PROFINET components represent the technological

module

o Encapsulation of automation functionality (application
programs) in a software component

» The PROFINET components possess an interface from the
technological viewpoint

Interface
from the
technological
viewpoint

-

.
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DaEEG° The ComEonent Interface

NET

proriNeTrcea— | ¢ The machine vendor defines the interface variables
Distributed

Automation « Only those variables are available externally for which
Functional Scope data exchange is required
4 Component between the technological modules
Technol . . . . .
PZCDnO o9y for visualization, diagnostics, ...
Engineering « Access to the interfaces is standardized in PROFINET
Runtime
Diagnostics
Fieldbus
Applications FI"

Interface «d Enable ' Finished -
variables Era ' Erabie
— Start ' Fault P

Software
. Reset ' Running -
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aaEaEme PROFINET Comﬁonent Descriﬁtion ‘PCDz

NET

PROFINET CBA —
Distributed Manufacturer specific

Automation Programming and PCD (XML File)

Functional Scope Configuration Tools

Component Machine builder A I
Technology I
Engineering

Runtime

Dieaosies Machlne builder B

Fieldbus .‘
Applications
Software

Machine builder C I
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aaEaEme PROFINET ComEonent DescriEtion ‘PCD:

NE'T
PROFINET CBA — * The PCD is an XML file which describes the functions
Distributed H
e and objects of a PROFINET component
FurEienel SeupE = Description of library element
Component = Component ID
Technology = Component name (e.g. Fill)
@PCD = Description of hardware
Engineering = Type
Runtime = Name
Di , = Manufacturer
iagnostics
Fieldbus = Description of software functionality
Applications = Assignment between software and hardware
Software = Component interface
= Properties of variables (1..n)
= Name (e.g. Start)
= Data type (e.g. Boolean)
= Direction (e.g. input)
= Storage location of component project
© PROFIBUS
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Configure and parameterize devices
Use vendor-specific configuring software

[Konligulalionsdatei: U:\5P5%_Config_CL5504cI550_test.pcf] - Projekt-Konfigurator

Datei  Anzicht Werkzeuge FKonfiguration Ethernet  [P-Adressen  Projektschutz  Einstellungen  Hille

D|=(=E|S| & -0/-0] 0|0 0a[z0] Et|ir] &|2| E| 2]

4]

Steurun; gzhaurn [ Tvp [ Mame [ IP&di Front 5. [ IP#d Back 5. [ Status
- {230 of550_test
-Z0
OO
O Bearbsiten_1 10.6.129.50 1420141
AO: Bearbeiten_2 106.129.51 142012
|E—|_| O: Yerpacken 10612952 14201.3
@ ImE} Tranhsport 10,6.129.53 142.01.4

Bereit

[kein Fehler erkarint

Program function

Use existing programming '
Utilize existing application software
Apply existing know-how

Distributed Automation 2004




@ Creation of a Comﬁonent = Steﬁ 2

Fill |

proFINETcBA- | * Define component interface

Distributed
Automation

Define interface variables ,
Name (e.g. Enable)
Type (Boolean, byte, word, ...)

Functional Scope

Component . .
Technology PROFINET direction: IN or OUT
PCD Comment
. Engineering
RU ntlme ™ DBE1D0 — KomTypesiETZ2005 Conveyor'IM151 / CPU
Diagnostics — e
Fieldbus o o r— =
App|icati0nS :::E ;:;Ewﬂt PEEE—E T PROFINET arection— |I I~ —
Software Tio0| fomme Do
= = = Zeile [oschen I
Abbrechen | Hilfe |
Example: Siemens
(interface data block)
© PROFIBUS

International Distributed Automation 2004



PROFINET CBA -
Distributed
Automation

Functional Scope

Component
Technology

PCD

4 Engineering
Runtime
Diagnostics

Fieldbus
Applications

Software

© PROFIBUS
International

%=  Reset l Running .p
“__Enable ' Finished P‘
- —step_| _Enable

'EE:E;EBA_DEZT —- CHSiemens' Step 7', S7projt Cba_0627

- CBa_0B27 Objekiname Symbolizcher Hame Komme
" ET-200M DE23 IE“] Hardveare Staty
[E2 5 R I8zl | PROFInet-Komponente erstellen :
= S7-300 0702 Sl = Allgemein | Ab) te | Zusatzei haften |
E WII’]AC PN DE lageorte uzatzeigenschaten
Ausschneiden Skrg+ Komponente bilden aus: 3C-B01-CPU
Eopisren Skra+C :
Einfiigen Shrat Eigenzchaften der Kompanente
7 hg . tgF Mame: |\vbrpacken
Gschen il
Welsion: I‘l'U
Suchen... Strg+F Earmrmentar: Die befulten Flaschen werden Yerpacklt
Ersetzen... Stra+H
Wariablzn Deklaration. .. Umnschalt+HF2 Allgemein 1
Kompare GUID ) Beibehalen
 Zislb| Identifikation: [ ——
 Datel " Neu
& il
C Create PROFINET Component 2

Define properties
Component name
Version number

Storage location

Zielbiblio|

Ablageort im D ateisystem:

0K | Asbrechen | Hife

|E:\M eir

e ProjektetLibtBsp.cbl Durchsuchen.. I

0k | Abbrechen | Hire |

Example: Siemens (STEP7)

Distributed Automation 2004
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#ep [KTL-TROCKNER.chp - EX\TR *] - SIMATIC iMap

J Project  Edit “iew [Insert  ©pline Lbrary Options 7

|IDEH% (& B0 mck| a2

=& ]

Technological View

« Reset | Runningh

q__Eﬂg_lgLe_J Finished |
Enable p

""_Stnn_l....anL.J"

# DBGFO0_1: 0BGFOO, -
i 126v00_1: 12Gv00 -
[ 136vo0_2 |
fly 136v00: 13GV01

fly 13602 13602

fly 13603 13603

fly 13Gv04: 136v04

fly 13GV05: 136v05

f 1IEVOE1IGVOE L
fy 13607 136V07 g |

Enable

Jtﬁn_l_EnahLLF’
<__Stop ) __Faut ~

Finished -

_____________________ A

B 13Gvo7_2
fy 136V08:136Y08 [ piagostics =
B 136v0e_2
dy 13609 13Gv09 _Reference object| |_Time stamp |
[]---ﬁ 14Gw00_1 Open project 'EXATRIKTL-TROCKNER.cbp' .. 15:51:25
Action completed 15:51:43

Project x | =: Plant Wiew | Metwork \.-'|BW| Libraries X
=] Plant
= & Tockner 1 | E Test12GV02. X
----- 3L 0BGFO0_1 !
----- Eoen Close ] Pack J _—Pack ]
----- & 13GY00_3 [ - i -
_____ g 1323312 « Reset | Running « Reset | Running f| ~——-
----- & 13603 «_Enable | Finished « Enable | Finished =
----- 3 136V04 1
g 1o Start_J _Enable = Start | __Enable _—Close |
..... -
----- 3 13607 ™= = ——
_____ S e _Smn_l_Ea.ulL_J'" __Stop_J __Fault_~ S -
& 136v09
----- & 136V10
----- & 136V
----- & 136V12 . ’
[ Trockner 2 Wash ] FI"
@%twork
E-@] 136v00_1 w |R

Preview x

4 | >l (3 pige] |§ Functionsl = Devicesl

iﬁstart”J L E@AD =2 H [Elrosteingan. . @D:'LDaten'LM...l & |SIEMENSE. . ||ﬂ[xn-muc___
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@ ASS gn Devices to the Network

ﬁf_ [Neue Anlage] - SIMATIC iMap
Projekt  Bearbeiter  Ansicht Eitfiigsn Online  Bibliothek  Extras 7

DEH|$B8 -~ &7

Network View
P_ROI_:INET CBA - Anlage. x | Verschalung [ Netzsicht. [@ oftine g Onine | Biblistheken % |
DTl e | StndudEnene
Automation = 3 | W
ﬁ, WinlC_1 T Eigenschaften von WinLC_1 [ %]
. 43 B-16DIDP
FunCtIOI’la| SCOpe ~4@ B-16D1 DP_1 llgemein Adressen |
@ BIEDIDP_2 | Close |
Component Elum;--gtzlﬂ? 9 Stefan .Gcengli'érstatus it Ethermet-Facetle :
Technology 48 116 [rcht varhanden
s wntg 1 Genefierstatus fiif ProfibusFacetts |
PCD gl W::LE_1 1 [rcht voranden
) ) -4 B16DIDP IP-Adesse:
4 Engineering 43 B-16DIDP_1 Pack ECREREZ
@ Br1EDIDF.2 Subretzmaske:
Runtime 2% 25 a4 0
. . MAC - Adresse :
D | ag n OStI CS [ ] .
— | Assignment of
F|e|d bus m Prafibus - Adresse : u
o N Device Address
Applications ® - !
c roxy |
Software - PROFIBUS
g ﬁ DK | | Abbeschen | Uberetoe |
e
) ﬁ
ap
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PIRIOIF ]| ke Configuring of Communication

NE'T
proFINeTcBa- | © Previously: programming
eiributed Detailed knowledge required of connection and sequence of
communications functions in the device
FUeienzl SEeps The devices to communicate with one another must already
Component be defined when programming
Technology
PCD CALL "AG FECY" //AG_FECY Bausteinaufruf
In =1 SiVerdinguns ID
4 Engineering LADDR :=W#16£200 //Baugruppen Adresse 512 DEZ in Hardware Konfiguration
EECY :=P#DE31l.DEX 1.0 EYTE =20 S/Datenbereich f£iir Empfangsdaten
Runtime HDE :=M1.0 A /Bickgabeparamneter NDR zeigt an ob neue Daten ewpfangen wmirden
EFROE :=M1.1 S /RlUckgabeparameter EFROR
Diagnostics STATUS: =MW2Z0Z //Rickgabeparameter STATUS gibt den Ubertragungsstatus an
LEN t=Mw10 S /BUckgabeparameter LEN gibt an wie wiele Daten empfangen wurden
Fieldbus
Applications
Software «  With PROFINET: configuring
No knowledge of
communications required
Configured communications,
no programming necessary

© PROFIBUS
International Distributed Automation 2004




PIRIOF ]I & Qualitx of Service ‘Qosz

N E'T
prOFINETCBA- | * Sampling mode of a variable available at the component
Distributed interface
Automation .
Cyclic
Functional Scope Upon change in value
Component
Technology « Adjustable in the PROFINET Connection Editor
PCD
 Enginesing « Configurable for every connection
Runtime #ap Properties of Interconnection 2]
Diagnostics Interzonnection |
Fieldbus Fram |\Processing Start_Nest
Appl ications Ta I'xF'rDc:essing_'I Ext_Start

. Data type |BoOL
Software Fill ’

o j b — Tranzfer mode
- ] F Close | & cyclical
4 1 ) fazt | even 10 mz

e P— | o " acyclical
N a___|___m=

- J - — Substitute value

e~ ! Last known walue

= |ser-defined value
IFaIse j

© PROFIBUS
| i |
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Coupler

Coupling gives a generic way to bring the vendor-specific
side of a component in sync with the PROFINET side

Many PROFINET activities on components imply
corresponding activities on vendor-specific data
associated with a component

Instantiation

Deletion

Code and Configuration Download
Diagnosis

Special Menu entries

The coupler allows the vendor to integrate his proprietary
protocol and mechanism (e.g. for download or diagnosis)
seamlessly with the PROFINET connection editor.

Distributed Automation 2004




aaaEm® PROFINET — Download and Communication

MRLSTAIAL ETHEANET

INTETT]

PROFINET CBA -
Distributed
Automation

+——

| Download of the connections to the devices

Functional Scope

Component
Technology

PCD
. Engineering

1 n ufabonalmpe]

PROFINET

Runtime
Diagnostics

Fieldbus
Applications

PROFIBUS

Software

Automatic start
and control of the
device communication

© PROFIBUS
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NIE]T

PROFINET CBA -
Distributed
Automation

Functional Scope

Component
Technology

PCD

4 Engineering
Runtime
Diagnostics

Fieldbus
Applications

Software

Connection Control with ACCO

mslActive Contiol Connection OhIECh e

This is a component of the PROFINET kernel which
establishes and supervises the configured
interconnections between the devices

The ACCO implements a consumer provider model
Provider:  generation and transmission of data

Consumer: establishment of connection to provider,
and receipt of data

© PROFIBUS
International

Close Pack
Provider _g _5 Provider
© ©
© ©

ACCO | € S | ACCO
= =
= =
o o
Consumer o o Consumer

Distributed Automation 2004



The Relationship between

PROFINET CBA -
Distributed
Automation

Functional Scope

Component
Technology

PCD

. Engineering
Runtime
Diagnostics

Fieldbus
Applications

Software
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l.

FFEFf

Close J
S — -~
- - - __ Ethernet |
h—
| H
Proxy
Wash J
— ‘ B
—- — PROFIBUS
J o~

Pack J
< —
— |~
e )
- J r-'

Fill J
__ | 'i——J
e R —
- __~
- ] S
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Component
Technology

PCD

4 Engineering
Runtime
Diagnostics

Fieldbus
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PlRJo]E I @ The ﬂualitx code SQCt

The quality code is additional information which describes the
quality of a variable

Provider is provided with QC from the application

Consumer provides QC for the application

QC according to definition of PROFIBUS PA and OPC

Application Application

Variable | QC | ’.’
P Consumer

Samples of quality codes

80 | The value is good

00 | The valueis bad

4C | The value is an initial value
44 | Last valid value is retained

Provider

Distributed Automation 2004



Real-Time Data Transmission between

NET

PROFINET CBA -

Distributed
Automation - The Communication relationships between the devices is
S rfore] Sespe established over TCP/IP
%’;‘ﬁ,‘;ﬁ‘fgj - Subsequently, process data are transmitted cyclically
5eh between devices via the real-time channel
Engineering
 Runtime

Diagnostics I l Establish t of I_J
Fieldbus —| B0 b >4 .Is .men . . ’ e .

Applications : Commumcatqon Relation : _
Soft . . . '
orware “m cyclic user ﬁﬁta in realtime ﬁ:’:’
— ) — -
© PROFIBUS

International

Distributed Automation 2004



PROFINET CBA -
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Functional Scope

Component
Technology

PCD

Engineering
 Runtime

Diagnostics

Fieldbus
Applications

Software

&
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Performance values

« Sample Configuration
4 communication partners
each with 32 interconnections
per interconnection 32 bytes user data

including communications monitoring
and integrated application

Component 1

« Reset 'Running ',-
«_Enable JFinished

=» Refresh rate < 5ms

Component 2

« Reset |Running 'P
«_Enable |Finished -~

ComEonent 3|

« Reset 'Running ‘P
«_Enable JFinished

Component 4]

« Reset ‘Running ‘P
«_Enable JFinished ~

Component 5]

« Reset 'Running ‘P
«_Enable JFinished

Distributed Automation 2004
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PCD
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Runtime
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Fieldbus
Applications

Software

¢ Online Diagnosis

© PROFIBUS
International

Device diagnosis
Overview diagnosis of components in
the PROFINET Connection Editor
Current status of device
OK, faulty, device not accessible

Detailed diagnosis of components using
vendor-specific diagnosis tool

Slot, channel number, fault text (e.g. short-circuit)

Call of the device diagnosis in the PROFINET
Connection Editor

Connection diagnosis

Status of link in the PROFINET engineering Ciose |
OK, faulty, interru i — e~
: Y, pted Fill | - , |
- } = -« 1~
- J_____~ - —
— i~
- —

Distributed Automation 2004




aaaEm® Online Diagnosis within the Engineering

NET

7 [ Test_Lokal 02001 fchy - 05\Pablos' Demekelfer] - SIMATIC Map

PROFINET CBA - Sevihieio i ieoss nee | Disturbance of
Distributed — —
Automation i | component

Disturbance of
device

Y L i

Functional Scope

Component
Technology

PCD

Engineering Disturbance of
Runtime connection Jm
_+ Diagnostics =
Fieldbus T
Applications Technological View |~
Software

| Projekt Beabeiten fnsicht  Eifugen Online  Gibliothek B

e AN Al I =

[Fonion  x b et O hezet ]

& Bechachten

nnnnnnnnnnnnnnnnn

4 | ﬁ

| Disgrase x

i [ £ [ gerat [ Funktion [ anschiuss

1|83 M151_CPU Function_{ on

2| X IMIS1 _CPU Toggle:_Bit
Bl [1m1s1 e ]

4|88 MIS1_CPU_L er_In
5| & 1St _cPU_L unction_ utput_18
6|63 M1s1 _CRU_L Fung} Output_28

Counter_Out uiz <futomatischz 0 <Ausgang>
<hutomatisch>

Status
Of CO nn ect i o n e yarishkntabels |
o

Network View
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Component
Technology

PCD
Engineering
Runtime
Diagnostics

. Fieldbus
Applications

Software

© PROFIBUS
International

e —
Trah e
L
==y SR
i | a e — -
. - T
o e . []
 i: ——— ema
] iz == S=
— e — TS S~
2 == - .
m—— | v
i = ]
. hee N
— = — —— N T
it S= ==
PYSEES ! T
i

e Communication

| Pt B R CeR Y

PROFINET

PROFIBUS
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PROFINET CBA— | [E pe———
Distributed - £l iogp— T
Automation | H i S=nEE :
Functional Scope | [~ |1 == =
P ] —
Component e -5-5“-':_3-_: : - |
Technology s
PCD PROFINET
Engineering
Runtime
Diagnostics
’ Prox _ Close | __Pack |
_J Fieldbus y S—— S T—
Applications PROFIBUS ——
- J___~
Software
Communication
© PROFIBUS
International
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aaaEam® The Function of Proxx

NIE|T
PROEINET CBA — The Proxy represents the PROFIBUS devices on Ethernet
Distributed
A .
utomation PROFINET
Functional Scope l l
Component .
Technology -% —}_JJ_
PCD Wash | I e :EJ-':;
[ ————— - — = “ ——
Engineeri = /
ngineering ._-.j: Close
Runtime | civceveesssenns = —
Diagnostics DP i
, Fieldbus Master Ethernet site:
Applications Establishing connections
Software PROFIBUS DP Proxy of PROFIBUS
nodes on Ethernet
PROFIBUS site:
- Cyclic data exchange
between DP master and
DP slaves
© PROFIBUS

International
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PROFIBUS into PROFINET applications

Every PROFIBUS device is an autonomous component
- PROFIBUS devices are integrated using a proxy

The existing PROFIBUS application is a component
~» Controller as PROFINET device with subordinated fieldbus

PROFINET

Proxy

PROFIBUS DP

Distributed Automation 2004



PROFINET CBA -
Distributed
Automation

Functional Scope

Component
Technology

PCD
Engineering
Runtime
Diagnostics

Fieldbus
Applications

1 Software

PROFINET Runtime Software

Operation System

(e.g. Linux)

Application

(e.g. PLC)

System Interface

Application Inteface

PROFINET Kernel

va

DCOM

© PROFIBUS
International

TCP
IP

Real-Time
Channel

Scope of
PROFINET Runtime Software
as source code

Described in Implementation
Guideline

Standard TCP/IP stack

Distributed Automation 2004



PIRIOIF]I M Summa:x

INIE]T

PROFINET CBA -
Distributed
Automation

Functional Scope

Component
Technology

PCD
Engineering
Runtime
Diagnostics

Fieldbus
Applications

Software

© PROFIBUS
International

PROFINET components represent the technological
modules

Technological modules are configured and programmed
by the machine builder

The machine builder provides the PROFINET Component
Description (PCD) file

Components of different machine builders are
interconnected in a plant wide engineering tool

The concept for Distributed Automation with
PROFINET is called:

PROFINET CBA

Distributed Automation 2004
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