Welcome to B&R Automation Software



www.infoPLC.net



Welcome to B&R Automation Software

Contents (8.30.2005)

1 Welcome to B&R AULOMALION SOfWAIET™....... .ottt e e e e e 1

1.1 Jumping iNto AULOMALION SOMWAIE ™..... ...t e e 1
1.1.1 General information about B&R Automation SOftware@™............ccceeeiiiiiieeiiiiiiee e 1
1.1.1.1 What is B&R Automation SOfWAIrET™2.........coiiiiiiieiiiiie et 1
1.1.1.2 Three terms, 0Ne PhilOSOPNY.........uiiiiiiiiiiiie e 1
1.1.1.3 The COMPIELE SOIULION. .....ciiiiiiiieeiiieie ettt e s s 2
1.1.2 AULOMALION SOFIWAIE ™ CDl..ccciiiiiiieeiitiee ettt e et e e et bt e e e abb e e e s sabb e e e e e abbeeeeeaae 2
1.1.2.1 REQUITEIMENTS. ...etetteiiittieee e ittt e ettt e ettt e e s st et e e ek b e e e e s aabb e et e e as b e et e e s aanb e e e e e s nbn et e e s annnneee s 2
1.1.3 Ordering the B&R Automation SOftWAre™ CD..........ueiiiiiriiieeiiiiiie ettt 2
1.1.3.1 EVAIUALION VEISION......etiiiieiiiieieee ittt ettt e st e e s st et e e st e e s annneee s 3
L.1.3.2 FUIN VBISION. ..ttt ettt e e et e e sttt e e st e e s annnneee s 3
R TR B T | = To [T {0 o T PO PPPPPP TP 4
1.1.4 B&R AULOMALION STUAIO™ ...ttt e e e e s et e e e s st e e e e e abbeeeeeeae 4
1.1.4.1 Project creation and CONfIGUIALION.........c.uuriiiiiiiiie st 4
1.1.4.2 Programming [&NQUAIES. .......ueeeeiiiiiiee ittt e ettt e e sttt e ettt e s st e e s asb et e e s anbns e e e s annneees 5
R e I o =T oY 0 1 F= T g = Vo = OO PPPPPP TP 9
0 3 o g o A = d o T ] A O PP PP PRPPO 11
1.1.4.5 DIGQNOSEIC TOOIS.....cceiueiiiiieiiiiiet ettt ettt e e et e e e e b e e e e annnes 11
G ST oV [o TP PPPPRPO 12
1.1.4.7 MOtION COMPONEINES. .....etieiiiiiitee ittt sttt e et e e s et e e e bb et e e s e b e e e e s anb b e e e e aanbbe e e e e annns 13
1.1.4.8 ViSUAI COMPONEINTS......eeiiiiiiiiitieiiiiet ettt s st e et e s e e e e e e e e e e nbb e e e e e annnes 14
1.1.4.9 TPU COUE NNKEE...ciiiiiieiiie ittt ettt e et e e e e e e 17
1.1.5 B&R AULOMALION NEE™.... .ottt e e e e st e e e s nbneeee s 18
1.1.5.1 Transparent communication with B&R Automation Net™............cccoceiiiiiiiieiiniiiee e 18
1.1.5.2 Accessing B&R AUtOMation Net™..... ... 18
1.1.5.3 Process Visualization INterface (PVI).........ooioiiiiiiiii it 19
1.1.5.4 PVIINTEITACE TYPES. ... eieeiieiiieiit ettt ettt ettt e e et e e e 21
1.1.6 B&R AUtOMAtion RUNTIME ™. .. .. .ottt e e e anenne s 22
1.1.6.1 What is B&R Automation RUNTIME™ 2. ..eiiiiiiii e 22
1.1.6.2 One runtime system for all B&R automation targets............ccoveeiiiiiereeiiiiiie e 22
1.1.6.3 B&R automation targets in the industrial PC family............cccooeiiiiiiiiini e 22
1.1.6.4 INSEAIALION Kil......eeieiiiieiiieiteee et e e e et e e e e e e e e e e annneas 23
1.1.6.5 OrderiNg lICEBNSES. ...cuiiiiitei ittt e bt e s e e e et e e e et e e e e e 23
1.1.6.6 Runtime system ordering iNfOrmation..............ccueiiiiiiiiiee e 24
1.1.6.7 Automation RUNTIME™ ARODLO.........uutiiiiiiiiieiiiiiie ettt e e 24
1.1.6.8 Automation RUNtIME™ AROLO/DESKIOPD. .....ceeiiurrereeiiiiiiiie ettt e st 25
1.1.6.9 Automation RUNTIME™ ARLOZ.........eutiiiiiiiiieriiiiie et e s 25
1.1.6.10 Automation RUNGIME™ ARLOS........coiiiiiiiiieiiiiiie ettt 26
L7 ACCESSOIIES. ...t teeeeiiutte et e ettt ettt e ekttt e e e ettt e e 4k b et e o4 4R ket e e e ok b e et e o4 e R Rttt e e ek e e et e e e e e s e e s 26
L0701 OVEBIVIEW. ..ceiieiiitete ettt ettt e e ekt e o4t e o4 et e e ekt bt e e e et e e e e e e nbe e e e e e e 26

1.2 Getting started in B&R AULOMALION STUTIO........coiviiiiiiiiiiiie e 26
20 R [ 011 (oo [ ox 1 o] IO PSP PP PP PPPPP 26
1.2.1.1 The moSt iMPOItaNt tOOIS........cciiiiiiiieiiiiiii e 26
1.2.0.2 CONVENTIONS. ...ttt ettt ettt a ket e e st e e e st e e e e e e n b bt e e e e ab et e e e e nbb e e e e e annbeas 29
T.2.1.3 FRAIUIES....cci i e ittt et e e e e e e e e e et e e e e e e e 30
1.2.2 SOftWAre INSTAITATION. ..ottt e e e s ennreee s 31
1.2.2.1 Automation Net SyStem reqUINEMENTS.........cociiuiiiieiiiiiie et 31
1.2.2.2 Automation Studio SYStEM reqUIFEMENTS. .......iiuuuiiieiiiiiiee ettt 32
1.2.2.3 Installing B&R AULOMALION NEL........oeiiiiiiiiiieiiee e 33
1.2.2.4 Installing Microsoft INternet EXPIOIEr...........uiiiiiiiiieiiiiieee e 34
1.2.2.5 Installing B&R AUtOMALION SOfWAIE. .........eiiiiiiiiiiee ittt 35
1.2.2.6 ENEEIING USEI GALA.......eeiieiiiiiiiieiiitii ettt e e e e e abb e e e e e 36
1.2.2.7 Setting the program fOIAEN..........ooueiiii e 36
1.2.2.8 Selecting SOftWare COMPONENTS........cuiiiiiiiiieiiiiiie ettt e e aeees 37
1.2.2.9 Adding or installing Software COMPONENTS.......c.uuiiiiiiiiiiie et 39
A O [>T 11 T O O P PP PRPPO 40
1.2.2.11 Uninstalling B&R AutomMation SOMWATE..........c..uviiiiiiiiiieiiiie e 42
1.2.2.12 Installing using a response file ("silent installation™)...........cccccoviiiiieiiiiiie e 44
1.2.2.13 AR INStAllAtioN diSKS.......coiuveiiiiiiiiiii ittt 46

1.2.3 GeUING STAIMEU. ...ttt ettt e s bbbt e e skt e e st e e e s annreeae s 46



Welcome to B&R Automation Software

Contents (8.30.2005)

1 Welcome to B&R Automation Software™

1.2.3.1 Starting B&R AUtOMALION STUTIO........ciiuuiiiieiiiiiiie ittt 46

1.2.3.2 EXAMPIE PrOGIAML. .. .eeiiieiiiiiiie ettt ettt ettt ettt e sttt e e st e e e e sbb et e e s s e e e s annneeas 48

1.2.3.3 HOW dO | Create @ PrOJECT?....coiiiiiiiiie ittt ettt e e 49

1.2.3.4 Creating @ CYClIC ODJECT........uiiiiiiiiiie et 57

1.2.3.5 Building the object and transferring it to the controller.............c.occcviiiiii i, 68

1.2.3.6 TeSHtNG the ODJECL.......eiiiiiiiiii et 70

1.2.4 Frequently asked QUESTIONS .........cciiiiiiiie ittt e st e e snbeeee e 80
1.2.4.1 How do | install the operating SYSIEM2........cooiiiiiiiiie e 80

1.2.4.2 How can | work WithOUt hardWare?............ccouuiiiiiiiiiiie e 83

1.2.4.3 Kann ich mehrere B&R Automation Studio Versionen installieren?...........ccccccoveeennnn 85

1.3 SNOMCUL KBYS..... ettt e et e e e ekt e e e ettt e e e et bt e e e ekt et e e e e anbbe e e e e annnes 87
R T R =T o 1= - | PO PO PUP PP PPPPPRP 87
R T B =2 (o] P PO P PP PP PPPPPRP 89
G TR T =3 (=T [ o] £ T PO PUP PP PPPPPRP 89
1.3.4 BUIld & TrANSTEN......eieeee ettt e ekt e et e e e s tb e e e s abr e e e 89
TR B =T 010 To o =T AT TP POP PP PPPPPRP 89
R I I B =T o [ o AR PO PUPPPPPPPPPPRP 90

2 HOW dO 1 USE the NEID SYSTEM 2 ..ttt e ettt e e et e e e et e e e e e anbbe e e e e e 91

2.1 0nline help WINAOW = GENEIAL.......coi ittt e st e e st e e e s nnbreea e 91
2.2 You can find information in the online help system in one of the following ways:............ccccccevviiinen. 91



1 Welcome to B&R Automation Software™

Welcome to the Bernecker & Rainer Online Help System
...... We gladly offer our support as you work with our products.

...... And we will assist in answering difficult questions.

We wish you lots of fun and success working with our products.

Your B&R Team

1.1 Jumping into Automation Software™

To provide you with a better overview of B&R Automation Software, this chapter will present the fundamental
components of Automation Software. A brief description of each individual component should serve to give you
an overview of its use and advantages. You will also obtain information about how to order and license an
Automation Software CD.

1.1.1 General information about B&R Automation Software™

This section should illustrate the philosophy represented by B&R Automation Software™.

1.1.1.1 What is B&R Automation Software™?

B&R Automation Software™ combines all the software packages necessary for configuring, programming,
diagnosing, and operating all B&R Control Systems™, B&R Motion Systems™ und B&R Panel Systems™

components.

Complex automation tasks require the right tools. An increasing number of automation projects are being
created in a shorter amount of time. In these projects, all components must be seamlessly compatible.

Automation projects often begin with a very simple control task and later develop into complex positioning and
visualization applications.

It is a distinct advantage for the user if i.e. changing to a B&R control family with higher performance requires
little or no changes to program source codes. It should also not be necessary to leave the B&R development
environment when switching between application areas, e.g. from positioning to visualization.

For all of these reasons, B&R offers the perfect programming and diagnostics tools for every phase of an
automation project's development. The user himself determines which components he wants to have when
installing the development system. New software does not have to be ordered when the requirements change.
The user only has to select the required components from the installation CD.

1.1.1.2 Three terms, one philosophy

The essential core areas when creating automation applications are described at B&R with the following terms:

B&R term Core area
B&R Automation Studio™ Program creation
B&R Automation Net™ Uploading/Downloading programs and data to/from the controller
B&R Automation Runtime™  |Executing the controller program

1 Welcome to B&R Automation Software™ 1
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At B&R, these terms are unified as a single philosophy, "B&R Automation Software™". It includes all
components required to create, transfer, and execute automation programs and data.

1.1.1.3 The complete solution
The B&R concept is based on complete solutions. These solutions expand the automation world well beyond the
traditional hardware module strategy.

The core directive when developing all B&R products is always compatibility this refers to hardware and, with
B&R Automation Software™, now also refers to communication, programming, and application software.

1.1.2 Automation Software™ CD
The B&R Automation Software™ CD combines all the tools required for configuring and programming B&R
Control Systems™, B&R Motion Systems™, and B&R Panel Systems™ components in a single development

environment.

The following development tools can be installed from the B&R Automation Software™ CD:

Development tool Description

For configuration, programming, visualization, and diagnostics of
controllers and drives.

For connecting Windows™ programs and graphics to our
controller families.

Used to create installation diskettes for B&R Automation
Runtime™ systems.

For creating and configuring positioning, gear, and cam profile
applications.

B&R Visual Components™ For configuring PANELWARE™ visualization devices.

For switching between different software base versions when
more than one are installed.

Windows CE Installation Sets Tool for creating Windows CE Installation diskettes.

B&R Automation Studio™

B&R Automation Net™ / PVI

B&R Automation Runtime™ Installation Kit

B&R Motion Components™

Automation Studio Version Changer

In addition, the CD contains all the libraries necessary for programming and all drivers necessary for operating
network devices. Utilities such as Internet Explorer, database drivers, as well as programming and training
documentation are also included.

1.1.2.1 Requirements
The following hardware is required before installing Automation Software components:

* MS Windows™ XP

* 400 MHz Pentium |l processor
* RAM: At least 256 MB

» Hard drive: At least 500 MB

* XGA 1024 x 768

1.1.3 Ordering the B&R Automation Software™ CD

Uniting all of the software packages required to configure and program all B&R Control Systems™, B&R Motion
Systems™, and B&R Panel Systems™ components into a single development environment is also consistent
with how everything is ordered. Therefore, depending on the application, only a few model numbers are needed
to order the B&R Automation Software™ CD.

B&R considers service and maintenance of their software components to be very important and is constantly
striving to expand software capabilities and solve possible problems to fulfill the requirements of automation
technology. To make these changes accessible not only to new customers, but also to our existing customers, it
is necessary for customers to register with B&R by licensing their software.

2 1.1.1.3 The complete solution



Welcome to B&R Automation Software
Licensing also is the basis of our upgrade service, which automatically supplies the customer with new versions
of the B&R Automation Software™ CD.

Note:

This chapter only applies to licensing the development tools on the B&R Automation Software™ CD. The
software used on serial systems during runtime is subject to other licensing regulations. An explanation is
provided in the "B&R Automation Runtime™" chapter.

The development tools on the B&R Automation Software™ CD are designed for the following uses:
Evaluation version: For customer evaluation or use at exhibitions and customer presentations
Full version: For use in software development

Upgrade version: For B&R customers

1.1.3.1 Evaluation version

1.1.3.1.1 Order data

Order T
data Short description
1A4000.01 B&R Automation Software™ CD Evaluation Version, development system for MS Windows
"~ |95/98/ME/2000/NT4.0/XP, German and English version, can be used for 30 days

1.1.3.1.2 General information

The evaluation version of the B&R Automation Software™ CD can be used for programming evaluation,
presentations, exhibitions, and similar applications.

The evaluation version does not require licensing, but it can only be used for 30 days. This means that the
evaluation version works like the full version after first being installed on a computer, and all development
system components can be used without limitations for 30 days. After 30 days, the components no longer
function and a corresponding message is displayed.

If an evaluation CD with a higher version number is installed, the runtime limit is reset and the program can be
evaluated for another 30 days.

1.1.3.2 Full version

1.1.3.2.1 Order data

Order data Short description Short description

B&R Automation
Software™ Single Set,
consists of: 1 B&R
Automation Software™ &
CD for MS Windows XP,
German and English
version, 1 workstation
license.

B&R Automation
Software™ Multiple Set,
consists of: 5 B&R
Automation Software™
CDs for MS Windows
XP, German and English
version, 5 workstation
licenses.

1A4000:L1

1A4000:L5

1.1.3.1 Evaluation version
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B&R
AutomationSoftware™
Unlimited Set, consists
of: 20 B&R Automation
Software™ CDs for MS
Windows XP, German
and English version,
company license

1A4000:LU

1.1.3.3 Upgrade version

1.1.3.3.1 Order data

Order data Short description
1A4000:U1 B&R Automation Software™ Single
Upgrade Set consists of: 1x
Upgrade Service for 12 months
1A4000:U5 B&R Automation Software™
Multiple Upgrade Set consists of: 5x
Upgrade Service for 12 months
1A4000:UU B&R Automation Software™
Unlimited Upgrade Set consists of:
20x Upgrade Service for 12 months

1.1.3.3.2 General information

With the purchase of an upgrade version, an upgrade contract is automatically made between B&R and the
customer, and the B&R Upgrade Service is activated. From that point on, new versions of the B&R Automation
Software CD™ (model no. 1A4000.01) are sent to the customer's delivery address for the next 12 months.

The customer is reminded to extend the contract about 3 to 4 weeks before it expires. If another Upgrade
Version is not ordered after the 12 months have passed, the upgrade contract is cancelled and B&R no longer
automatically sends upgrades.

1.1.4 B&R Automation Studio™

The core package for programming automation applications is B&R Automation Studio™. It allows B&R
automation devices to be easily and efficiently configured and programmed using a graphic user interface that
runs in MS Windows ™.,

Clearly arranged structures allow simple operation and a brief "settling—in" period. Comprehensive online help is

available if you have any problems. The entire package is available in English and German. During installation,
the user decides which language should be used.

1.1.4.1 Project creation and configuration
1.1.4.1.1 Project creation
An important characteristic of a development system is the ability to establish a reference between the project

and the physical system at any time. B&R Automation Studio™ offers this function in the project view. Here, the
relationship between the hardware and software configuration is shown graphically.

1.1.4.1.2 Hardware configuration

The hardware configuration on the left side of the main window shows the target system graphically using a tree
structure. This "hardware tree" can be created by the user without a connection to the PLC (offline) or
automatically with an active connection to the PLC (online). The modules are lined up according to their slots
and shown according to their type (CPU, digital input, digital output, etc.).

4 1.1.3.3 Upgrade version
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Detailed information about the target system, from installation dimensions to terminal blocks, can be viewed in
the integrated hardware documentation.

1.1.4.1.3 Software configuration

The software configuration on the right side of the main window graphically displays the connection to the
hardware.

The most important relationship between software and hardware is the direct assignment of symbolic program
variables to physical terminals. The terminal is no longer accessed in the program with the terminal ID. Instead,
it is accessed using this symbolic process variable name. Therefore, changing the "wiring" does not require
program modifications.

The software project consists of one or more program objects (tasks) which are placed in various task classes.
Task classes are groups of programs which are processed with the same cycle time (e.g. 10 ms). In addition to
program objects, data, system, and advanced objects for special functions are also included. All these objects
are created using dialog boxes (Wizards).

Additional properties for these objects can be efficiently configured using corresponding property dialog boxes.
Downloading the operating system also takes place using menu items in the software configuration.

1.1.4.2 Programming languages

1.1.4.2.1 General information
The following programming languages can be used in B&R Automation Studio™:

B&R Automation Basic™
ANSI C
IEC1131 programming languages:

IEC61131 Ladder Diagram (LD)

IEC61131 Instruction List (IL)

IEC61131 Structured Text (ST)

IEC61131 Sequential Function Chart (SFC)

Syntax coloring (program keywords are colored) eases the creation and analysis of source code for all
programming languages. Declaring variables, constants, and data types (structures) takes place in context
during programming or in dialog boxes.

Error messages are shown in the output window if programming errors occur. Double—clicking on these error
messages opens the corresponding program editor and the faulty program lines are highlighted.

Program comments can be added between the lines, to the right of program commands, or in other suitable
locations in the language itself to provide a detailed explanation of the program section. Documentation
possibilities (printouts) are also available in all programming languages.

Different zoom settings or fonts can be used to compensate for low screen resolution or if more data should be
displayed.

1.1.4.2.2 B&R Automation Basic™

1.1.4.1 Project creation and configuration
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B&R Automation Basic™ is a text and instruction—based high-level language developed by B&R. In addition to
standard programming language elements, it contains language elements which have been greatly improved
and adapted for B&R controllers.

B&R Automation Basic™ was developed from the PL2000 programming language and is therefore suitable for
updating existing projects that were created with PG2000 (predecessor to B&R Automation Studio™), as well as
for creating new projects in all areas of automation.
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ANSI C was developed in the mid-70s from the language B (Basic Combined Programming Language) and is
now a standardized, machine—oriented high—level language which has become very well known throughout the
world. Even though it is not standard for all PLC manufacturers, B&R has fully integrated this language into B&R

6 1.1.4.2 Programming languages
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Automation Studio™.

The ANSI C high-level language is mostly used to create problem—-oriented program sections where
calculations are made, algorithms are created, or existing C code is used.

1.1.4.2.4 |IEC1131 programming languages

The IEC1131 standard summarizes the requirements for PLC hardware and their programming systems. The
goal is reducing costs for training as well as creating and implementing programs using uniform methods. The
IEC 1131-3 standard is a guideline for PLC programming and was developed by an international
standardization group (International Electrotechnical Commission).

1.1.4.2.4.1 Ladder Diagram (LD)
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LD is a programming method that uses diagrams. It is derived from electromechanical relay systems and
defines the current flow through individual networks. For this reason, ladder diagrams look similar to electrical
circuit diagrams and are mostly limited to processing Boolean signals (1=TRUE, 0=FALSE).

1.1.4.2.4.2 Instruction List (IL)

1.1.4.2 Programming languages
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IL is a second generation instruction—oriented machine code programming language, similar to an easier
assembler language. IL is mostly used for formulating short program sections with logical functions (AND, OR,
etc.) or as a common language used with other text and graphics—based languages.

1.1.4.2.4.3 Structured Text (ST)
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The Structured Text programming language is a high-level language that does not use machine code
instructions like IL. Instead it uses abstract commands to create powerful command structures.

Structured Text, like B&R Automation Basic™, is used in all branches of automation technology as a
problem—oriented high-level language.

1.1.4.2 Programming languages
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1.1.4.2.4.4 Sequential Function Chart (SFC)
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Sequential Function Chart (SFC) was created to separate complex tasks into clear steps and to define control
flow between these steps. Sequential processes can be formulated which are executed simultaneously. These
steps can be written in another programming language or in SFC.

SFC was developed from step sequencer programming and is especially suited for processes with status
changes in steps, e.g. a washing machine (prewash, wash, etc.) or a chemical mixing process.

1.1.4.3 Library manager
Program sections that are required in several locations in the program can be stored as subprograms in function

blocks. This not only saves development time, it reduces the program size as well. Function blocks are then
simply supplied with parameters and called whenever they are needed.

Assign Data Type @

Category: Assign item to:
|Funclion blocks LI =03 standard - oK. |
e RF_TRIG
= | &8 CTUD Cancel |
Anay: |1 = g&d CTD
o e CTU Help |
Length:l = —Fel F_TRIG
—EEl R_TRIG
e SR
Info
Lib: standard —fe RS =
Yer:0.00 FIFEl  SEMA
Type: Function Block -8 TON
Scope: |
ECT131-3: Counter 1L >
Down < >
Filter:
CTD
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The user can select from a wide variety of standard function blocks that are already integrated into B&R
Automation Studio™. These functions range from simple logic and mathematic operations to communication
protocols and complex control algorithms. Using function blocks greatly decreases project engineering and
development efforts.

\‘/' xcv [Library Manager]
AR I

Declaration
Librzrigs. Name Type I Scope
czr::;negm Jr SINT VAR_IN_OUT
OPERATOR Q@2 SINT VAR_INPUT
runtime ol UDINT VAR_OUTPUT
fbk1 9 ¢l UDINT VAR

& W F | 2¢ 108 16

(* Implementation of fhk *)
temp:=1l+constl;

[>

<€

Function blocks that have the same or similar subjects are grouped together in libraries and managed using the
library manager.

The library manager also allows custom function blocks to be created. Function block interfaces, as well as data
types and constants used in a library are entered in a dialog box. Function blocks can be created for all
programming languages. The help system can also be expanded to include documentation for custom function
blocks.

10 1.1.4.2 Programming languages
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Insert Library @

¢ New Library

To create a new library you must assigh an unique name.

Name: |example

Type: ¢ C-Library © |EC-Library [incl. B&R Automation Basic)

" Add Library

Select one or more of the available libraries in the list below or use the browse
button to find additional libraries.

Library Path »~

1.1.4.4 Import / Export

The integrated import/export function allows you to import source code for other systems into the B&R
Automation Studio™ or to make your own source code available to other development environments. Transfer
takes place using conversion to/from ASCII text. Using existing PL2000 programs and function blocks is also
possible.

1.1.4.5 Diagnostic tools

1.1.4.5.1 General information

Just because the program can be compiled without problems after creating the code in B&R program editors
does not necessarily mean that the program will run error—free on the target system. The commissioning utilities
in B&R Automation Studio™ provide optimal support for analysis and diagnostics of logical and
process—oriented problems.

1.1.4.5.2 Online variable monitor

Using the online variable monitor, the current value of all types of process variables (including elements of
structures and arrays) can be displayed numerically or logically and can be changed (written to) during
operation. Forcing, which means manually setting the input and output states on the system, can also be done
in the variable monitor.

1.1.4.5.3 Variable trace

Variable trace is a frequently used commissioning tool. It can be used to graphically display how a variable value
changes over time. Fast—changing processes, e.g. processes that change too quickly to be seen with the naked
eye in the variable monitor, can be represented in a diagram and even measured (e.g. to determine the time
between two status changes) using measuring cursors.

Variable trace is configurable in B&R Automation Studio™. For example, the digital input that should be used to

start recording the measurements can be defined. Measurements are recorded in—sync on the B&R PLC. This
guarantees that no values are "overlooked". Measurements are recorded even when B&R Automation Studio™

1.1.4.4 Import / Export 11
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is not connected to the PLC! These measurements are recorded in a data buffer on the PLC and can be
uploaded and displayed / analyzed using B&R Automation Studio™ at a later time.
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1.1.4.5.4 Debuggers

Debuggers (source code level commissioning utilities) can be used to insert breakpoints into the program. The
program can be executed in single steps or procedure steps starting from these breakpoints. If the "Line
Coverage" function is enabled, the program lines currently being executed are highlighted in the source code.

1.1.4.5.5 System logbook

If a fatal error or critical change of state occurs, the system enters time stamped messages in the system
logbook for the controller. They can be displayed using B&R Automation Studio™. It is also possible for the user
to enter additional system messages, such as operation malfunctions, in the system logbook using function
blocks. These messages can also be displayed using B&R Automation Studio™.

1.1.4.6 Service

Programming in B&R Automation Studio™ can be done over a serial connection or network/modem connection.
The connection can even switch between different media (e.g. from RS232 to CAN). This routing function makes
remote diagnosis and programming very easy.

Service features also include erasing the application memory and updating the operating system on the
controller. A cold restart (starting the controller and reinitializing all variables) and a warm restart (starting the
controller with the variable values used before the controller was turned off) are also included in the service

features.

12 1.1.4.5 Diagnostic tools
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1.1.4.7 Motion Components

1.1.4.7.1 General information

Motion Components provides an integrated solution for the development, configuration, and diagnosis of gear,
positioning, and cam profile applications. The axes are integral components of the project (objects). Axis
parameters are edited and managed in the project.

ACOPOS 145

1.1.4.7.2

1.1.4.7.3 Parameter editor

The parameter editor allows you to edit, copy, and display initialization parameters for an axis (e.g. encoder
interface, limit values, reference modes, etc.). These parameters are displayed as plain text and physical units.

1.1.4.7.4 Diagnostics using the variable monitor
The monitor displays all relevant data while the axis is being operated (e.g. movement active/inactive, controller

on/off, simulation mode on/off, errors yes/no, etc.). Any parameters and axis states can be chosen.
Simultaneous diagnosis of multiple axes is also possible.

1.1.4.7.5 Diagnostics using the oscilloscope function
Up to 10 channels can be displayed simultaneously by defining trigger events such as start movement, end

movement, or manual trigger. Powerful zoom and measurement cursor functions are also integrated for
evaluation.

1.1.4.7.6 Commissioning using an efficient testing environment
A special testing environment allows all the necessary initialization and movement parameters for the axis to be

set or changed. The integrated oscilloscope function (for displaying movement data like position, speed, and lag
errors) makes it very easy to optimize movements.

1.1.4.7 Motion Components 13
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1.1.4.7.7 Cam profiles

This is a tool that makes it easy to create custom movements (complicated calculations are no longer
necessary). Movements can be created and tested directly in the editor for fast and optimal results. The
movement can be easily analyzed by displaying higher derivatives (jolt) and dynamic torque (power).

1.1.4.7.8 Cam editor

The cam editor is used to create cam profiles according to VDI2143 guidelines. Add—ons for fixed points,
synchronous sections, and splines with three segments round off the editor functions. Cam profiles are
optimized according to position, speed, acceleration, jolt, and dynamic torque (power).

Powerful editor functions allow curves to be easily modified using the cursor and provide a clear workflow even
with complex associations. The curves can be displayed mathematically or physically. The physical display also
allows monitoring of static and dynamic (accelerated master) limits.

1.1.4.8 Visual Components
1.1.4.8.1 Solving visualization and control tasks together
Using Visual Components in B&R Automation Studio™, process pictures and other visualization elements can

be created and tested together with the control task. This results in optimal interaction between visual and logic
elements. This considerably shortens the time required for project engineering.

Quantity and spacing of segments is free adjustable

Here is e.qQ. Here the fade-out

displayed if the per button:
Wi aterlevel is
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the 50%-mark. M|

= po (EE I Fa |11.04.1487 12:12:41
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1.1.4.8.2 Picture editor

Process pictures are created with the Visual Components picture editor, which is shown in B&R Automation
Studio™ when creating or editing a panel object.

14 1.1.4.7 Motion Components
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This data point specifies the object's data contents.

The picture editor adapts to the hardware. This means that the picture editor only allows functions that apply to
the selected device. For example, if a project is created for a Power Panel PP21, the area in the picture editor
which can be edited is limited to 4x20 characters, and the 34 keys are displayed in the correct arrangement. On
the other hand, if a B&R IPC with a touch screen is used, the area which can be edited is expanded to 640x480
pixels, and softkeys are displayed.

In text mode, the picture editor allows the placement of text, bars graphs and input/output fields. In graphics
mode, additional graphic features such as lines, rectangles or bitmaps are available. A bitmap collection
simplifies the creation of frequently used picture elements.

Dynamic controller values are selected from existing process variables available in the controller database and
"connected" when the process picture is created.

Text can be entered and managed in multiple languages. During runtime, texts can be switched online to the
language desired (including Asian fonts).

1.1.4.8.3 Alarm system

Alarms can be added, deleted, or individually configured in the alarm editor. Individual alarms from one group
can be combined to form a group alarm.

1.1.4.8 Visual Components 15
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Alarms are managed as bit arrays on the controller. One bit array is assigned to each alarm group. If the bit is
set to 0 (FALSE), the alarm is inactive. If it is 1 (TRUE), the alarm is active and is displayed in the alarm list.
Alarms are displayed using alarm fields. The alarm fields display the current status of the alarms during runtime.
The following general alarm fields are currently available:

* Alarm line

* Alarm list

¢ Alarm summary
« Alarm history

Properties of an alarm can be set individually. You can specify whether the alarm has to be acknowledged,
whether it can be bypassed, and whether it can trigger a group alarm. Printout parameters can also be set
individually. A line can be sent to the printer depending on how the alarm is configured.

1.1.4.8.4 Transferring the project to the target system

Compiling and transferring the project to B&R Automation Runtime™ is also done together here. In other words,
interdependencies between the visualization and control program are checked, recompiled if necessary, and
transferred to B&R Automation Runtime™ via B&R Automation Net™. B&R Automation Net™ allows data to be
transferred via a serial, CAN, or ETHERNET connection.

1.1.4.8.5 Runtime
B&R Automation Studio™ was not the only software expanded to include Visual Components. B&R Automation

Runtime™, the operating system for B&R target systems, was also expanded to include software components
that allow the display and operation of process pictures.

16 1.1.4.8 Visual Components
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B&R AutomationRuntime'™

B&R AutomationStudio™

Control
Components
Motion
Components
Visual
Components

&R AutomationNet™

Visual

Cc ts
omponen Anzeige

Tastatur

Because of the direct connection between visualization and controller in B&R Automation Runtime™, there is no
delay when accessing variables during runtime, and the display is generated at optimum speed. Keyboard
operation also directly influences the controller (important for key operation).

1.1.4.9 TPU code linker

A TPU is an integrated module from Motorola's 32-bit M68300 microcontroller family. It can be used to carry out
timing tasks without placing an extra load on the CPU. Each incoming action triggers an event. The TPU
handles the processing of these events so that the CPU does not have to run interrupt routines. Since some
B&R modules (e.g. CP474, IP161, etc.) use processors with a TPU, the TPU can be put to use with the help of
the TPU code linker.
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The following timing functions are supported:

* Input recognition / input e
« Output comparator
« Pulse width modulation

dge counter

« Synchronized pulse width modulation

1.1.4.9 TPU code linker
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« Period measurement

« Period measurement with edge recognition
« Position synchronized pulse generator

« Stepper motors

* Gate measurement

The TPU code linker allows the functions described above to be assigned to the 16 channels on the TPU which
enables the corresponding functions on the connected digital inputs or outputs. The preset values or results are
transferred to/from the application program using function blocks.

1.1.5 B&R Automation Net™

1.1.5.1 Transparent communication with B&R Automation Net™

With the philosophy "One Tool, Many Targets"”, B&R Automation Software™ provides the possibility to program
and configure all types of B&R systems with one uniform development tool. However, this means that

communication that takes place between these components also has to be uniform to guarantee that
communication is transparent for all stations.
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Each station must be able to exchange and process program objects and/or process variable objects
» Regardless of the operating system being used (PCCSW, B&R Automation Runtime™, Windows™ 98/ME/NT/2000/XP)

» Regardless of the media being used (RS232, CAN, ETHERNET, POWERLINK, PROFIBUS, modem, memory, etc.),
« Regardless of the transfer protocol being used (INA2000, Net2000, Mininet, etc.).

One of the primary tasks of B&R Automation Net™ is to always be able to establish and maintain an optimal
connection between intelligent modules from B&R.

1.1.5.2 Accessing B&R Automation Net™

Communication within B&R Automation Net™ can be transparent, but different interfaces must be used at the
end points where the information is actually processed on the respective operating systems.

Each operating system thus requires a corresponding interface to B&R Automation Net™. Therefore, the
obvious choice was to use a function block interface (INA Client FBKs) to access PLC systems and, for
example, a DLL interface (PVI) to access B&R Automation Net™ on Windows™ systems.

18 1.1.5 B&R Automation Net™
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1.1.5.3 Process Visualization Interface (PVI)

1.1.5.3.1 General information

Using the Process Visualization Interface (PVI) to access B&R Automation Net™ creates a common interface to
the B&R industrial PC environment for all Windows™-based software packages.

1.1.5.3.2 Centralized communication on the IPC

With PVI, you don't just get uniform, coordinated access to various media and protocols. It also assists the user
when working with all types of process data (variables, modules, status, etc.) and when controlling connected
devices (Start, Stop).

During the development of PVI, the main focus was on incorporating all services and transfer possibilities
required for B&R Automation Studio™ and all other B&R standard packages. This is also the advantage for the
user. Incorporating these programming device functions provides the user with additional options. For instance,
programs can be downloaded and uploaded without even having to start B&R Automation Studio™.

These functions are provided to the user and all B&R standard packages via a PVI client interface. This

interface was developed as a Windows DLL (Dynamic Link Library). This represents the "tightest" and, with
regard to performance, the most optimal interface.

1.1.5.3 Process Visualization Interface (PVI) 19
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1.1.5.3.3 Client/Server technology

The PVI client/server principle allows PVI applications to be operated remotely. That means PVI applications (in
particular B&R Automation Studio™) which function as PVI clients can transmit/receive process variables and
programs to/from the PVI server via networks, modem connections, or other communication media. Changing
the PVI application is therefore not necessary, regardless of whether its being run locally or remotely.

20 1.1.5.3 Process Visualization Interface (PVI)
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1.1.5.3.4 Open for other architectures

Using additional PVI expansions, it is possible to link architectures such as DDE, OPC, or HTML to PVI and then
send them on to B&R Automation Net™. These PVI expansions were developed as expansion servers and are
included in the PVI standard package.

1.1.5.4 PVI interface types
1.1.5.4.1 PVI DDE server

Many programming environments and older applications use the Dynamic Data Exchange interface (DDE) to
exchange data. This interface uses the server name, topic, and item to specify addresses.

1.1.5.4.2 PVI Web server

The PVI Web server was created for applications where a standard Web browser by itself is sufficient for
displaying process data. For this, an IPC connected to the controller and running the Web server is required.
Another PC with a standard Internet browser can establish a connection to the Web server via a network (e.g.
intranet or dial-up). After the connection is made, the process data is displayed on the screen.

1.1.5.4.3 PVI OPC server

"OLE for Process Control" is a standardized interface mostly used for visualization or SCADA packages
(Supervisory Control and Data Acquisition). It is essentially used to carry out commonly formulated read/write
instructions on controllers. The PVI OPC server is also used by our SCADA package Genesis32™ to access
B&R Automation Net™.

1.1.5.4.4 PVI Control

Another interface is provided with PVI Controls. It is a interface to B&R Automation Net™ specially suited for
Visual Basic and VBA programmers, e.g. for communication with B&R PLC networks. The main focus was
placed on simple operation. In a short amount of time, PLC variables can be displayed by simply "connecting”
them to Visual Basic standard controls without additional programming. Setting parameters instead of
programming is the strategy employed.
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This simple configuration is coupled with powerful support for online language changes. The respective formats,
scaling functions, fonts (including Asian) and hysteresis monitoring are also available in addition to displaying
messages in other languages.

1.1.5.3 Process Visualization Interface (PVI)
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PVI Controls therefore create a convenient and efficient interface for small and mid-sized applications for
first-time programmers as well as visualization experts.

1.1.5.4.5 INA2000 Client FBKs

PLC programs access B&R Automation Net™ using INA2000 Client FBKs. These function blocks not only allow
process variables to be read from a PLC connected to the network; it is also possible to actively send process
variables from one PLC to another. Cyclically polling variables is no longer necessary. This drastically
decreases the load on transfer lines. Transferring buffered data (e.g. messages, status changes with time
stamp) is also possible.

1.1.6 B&R Automation Runtime™
1.1.6.1 What is B&R Automation Runtime™?
Runtime systems are software environments where programs can be run and tested.

At B&R, programs are created using B&R Automation Studio™. These programs are then transferred to B&R
Automation Runtime™ system via B&R Automation Net™. They can be run and tested there.

B&R Automation Runtime™ is fully embedded in the corresponding B&R automation target (this is the hardware
where B&R Automation Runtime™ is installed). It allows application programs to access I/O systems (e.g. via
fieldbus) and other devices (interfaces, networks, etc.).

1.1.6.2 One runtime system for all B&R automation targets

B&R Automation Runtime™ completely takes over the B&R automation target (target hardware) and creates a
uniform interface between the application program and the "device environment".

Using a uniform interface provides the user with a decisive advantage switching from one automation target to
another requires little or no changes to be made to the source code. Program source code can basically be used
by all B&R Automation Runtime variations and exchanged between them.

For the many users who are already familiar with our 2003/2005/2010 PLC systems and our PCCSW operating
system software, there is no change of philosophy. PCCSW can actually be seen as the predecessor of B&R
Automation Runtime™. B&R Automation Runtime™, as a further development of PCCSW, should be viewed as
a collective term for all B&R controller operating systems. The functions previously available in PCCSW are
consequently also provided in B&R Automation Runtime™,

1.1.6.3 B&R automation targets in the industrial PC family

B&R Automation Runtime™ is used on three B&R automation targets from the B&R IPC family.

1.1.6.3.1 AR010 for B&R IPC5000 with Windows™ 2000 or Windows™ XP

A real-time operating system is imposed over the operating system (Windows™ XP or Windows™ XP
Embedded) which takes total control of PC resources and handles the operating system as the task with the
lowest priority within this real-time operating system.

B&R Automation Runtime™ ARO010 is based on this real-time operating system. Therefore, the control tasks
running on B&R Automation Runtime™ ARO010 have priority over operating system tasks. They even continue
running if Windows™ XP or Windows™ XP Embedded no longer appears to be functioning.

2005 or 2010 controller expansions or CAN /O is used for the 1/0 connection.

22 1.1.5.4 PVI interface types
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1.1.6.3.2 AR102 for B&R IPC2001 Embedded Version

B&R Automation Runtime™ AR102 is based on an embedded real-time operating system that was adapted
specifically for our controller tasks. No Windows™ based components are necessary.

CAN, ISA /O, and other systems are used for the I1/O connection.

1.1.6.3.3 AR105 for B&R IPC5000 Embedded Version

B&R Automation Runtime™ AR105 is based on the same embedded real-time operating system as AR102.
However, it has been adapted for the IPC5000. CAN, ISA I/O, PCI bus, and other systems are used for the I/O
connections.

1.1.6.4 Installation kit
1.1.6.4.1 General information

If B&R Automation Runtime™ is not already on B&R automation devices from the B&R IPC family, it must first
be installed. This is done using installation diskettes which are created using the "B&R Automation Runtime™
Installation Kit". This installation kit is included on the B&R Automation Software™ CD.

The B&R Automation Runtime™ Installation Kit is a MS Windows™-based program. It is run on the
development machine from the menu program (started when the CD is inserted). After entering certain options
concerning the target device, the installation kit creates a set of diskettes for the target system.

Diskettes are used to copy data because these are the only media that can be used on all IPCs. CD drives are
not always available, and serial or parallel communication is slow and hard to configure.

The installation diskettes created on the development computer with the B&R Automation Runtime™ Installation
Kit include a bootable diskette and several subsequent diskettes with compressed files.

After booting the system with the boot disk, the user is prompted to insert the follow-up disks until B&R
Automation Runtime™ is completely installed.

After completing the installation and installing the hardware security key, B&R Automation Runtime™ can be run
on the target system after it is rebooted. The automation project can then be loaded and tested using B&R
Automation Studio™.

1.1.6.4.2 Typical use

1.1.6.4.2.1 Creating the installation diskettes

* Insert the B&R Automation Software™ CD
« Start the B&R Automation Runtime™ Installation Kit for AR102 or AR105
« Select device options and create installation diskettes

1.1.6.4.2.2 Installing B&R Automation Runtime™ on target systems

« Attach the license sticker.

« Install the hardware security key.

« Insert the first installation diskette.

« Call up the partitioning options (partitions the hard disk or CompactFlash).
« Boot the target system.

« Call up the formatting options (formats the hard disk or CompactFlash).

« Boot the target system.

« Start the installation (installs B&R Automation Runtime™).

« Insert the follow-up diskettes.

« After rebooting, the target system is ready for operation

1.1.6.5 Ordering licenses
B&R Automation Runtime™ is the runtime system for automation projects developed with B&R Automation

Studio™. It is either pre—installed on the B&R automation device or it is installed on the B&R automation device
by the user using a diskette set.
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Note:
A B&R Automation Runtime™ installation disk set is created using the B&R Automation Runtime™ Installation
Kit. This installation kit is included on the B&R Automation Software™ CD.

For B&R automation devices with B&R Automation Runtime™ already installed (e.g. newer generation B&R
SYSTEM 2005), it is not necessary to order a B&R Automation Runtime™ license separately since it is included
with the B&R automation device.

For B&R automation devices without B&R Automation Runtime™ installed (e.g. IPC2001), a runtime license
must be ordered separately for each B&R automation device. It may be the case that the type of operating
system to be used on the device could not be determined before the IPC was ordered.

The B&R Automation Runtime™ license consists of a license sticker, which is attached to the B&R automation
device, and a hardware security key, which is installed in or connected to the device.

There are different types of B&R Automation Runtime™ licenses available depending on the type of the B&R
automation device.

1.1.6.6 Runtime system ordering information

Runtime systems for executing and diagnosing automation projects that are developed with B&R Automation
Studio™.

Model number Description

B&R Automation Runtime™ AR010

1A4600.10 Operating license for AR010 on the IPC5000/Windows™ NT,
consists of hardware copy protection and license sticker

B&R Automation Runtime™ AR010/Desktop

1A4600.20 Operating license for AR010 on desktop PCs, consists of
hardware copy protection, key holder, and license sticker

B&R Automation Runtime™ AR102

1A4601.02 Operating license for AR102 on the IPC2001, consists of hardware
copy protection and license sticker

B&R Automation Runtime™ AR105

1A4601.05 Operating license for AR105 on the IPC5000, consists of hardware
copy protection and license sticker

1.1.6.7 Automation Runtime™ AR010

1.1.6.7.1 Features

ARO010 for B&R IPC5000 with Windows™ XP (mod. no. 1A4600.10).

Features Description

Automation target The automation target for AR010 is the IPC5000.

B&R Automation Net™ / |The RS232 interface (COM2) can be used as the online interface. If B&R

PVI Automation Studio™ and AR010 are installed on the same computer, a local TCP/IP
connection can be used.

I/0 connections LS187, LS189, and LS172 drivers are provided for I/O connections.

Floating point processor |With Intel processors, using the FPU on the processor has been included to perform
calculations.

ARO010 can only be installed on an computer with an already functioning copy of Windows™ XP. Once it has
been successfully installed, AR010 can communicate with B&R Automation Studio™. Any AR010 upgrades are
installed from the ARO010 setup files.
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1.1.6.7.2 Ordering information

Each copy of B&R Automation Runtime™ ARO010 (mod. no. 1A4600.10) is delivered with a runtime license in the
form of a security key (hardware dongle), as well as a license sticker.

ARO010 operation is only possible on IPC5000 devices if the security key is installed in the target computer or
attached to one of the computer's LPT interfaces using a key ring (mod. no. 9A0003.01, not included in
delivery).

The B&R Automation Software™ CD (see section "Installation Kit") is required to install B&R Automation
Runtime™ ARO010 on the automation target (target machine).

1.1.6.8 Automation Runtime™ AR010/Desktop
1.1.6.8.1 Features
ARO010 for Desktop PCs with Windows™ XP (Mod. No. 1A4600.20)

The features of B&R Automation Runtime™ ARO010/Desktop are identical to those of B&R Automation
Runtime™ ARO010 for the IPC5000.

The only difference is the possibility to operate the runtime system on a conventional PC. In this case, an
additional attachment for the security key is included with delivery.

1.1.6.8.2 Ordering information

Each copy of B&R Automation Runtime™ ARO010/Desktop (mod. no. 1A4600.20) is delivered with a runtime
license in the form of a security key (hardware dongle), a key attachment for the security key, and a license
sticker.

ARO010/Desktop can be operated on desktop PCs as well as on IPC devices if the copy protection is attached to
an LPT interface on the target machine using the key attachment included with the delivery or installed in the
target machine.

The B&R Automation Software™ CD (see the "Installation Kit" section) is required to install B&R Automation
Runtime™ ARO010/Desktop on the automation target (target machine).

1.1.6.9 Automation Runtime™ AR102

1.1.6.9.1 Features

AR102 for B&R IPC200x with an embedded real-time operating system (mod. no. 1A4601.02).

Features Description
Automation target Automation targets for the AR102 include all IPCs from the B&R IPC2000 family.

B&R Automation Net™ / |RS232 (COM1 - COM4), CAN, or Ethernet can be used as an online interface.
PVI

I/O connections CAN or ISA 1/0 can be used for the 1/0 connections.
Floating point processor |With Intel processors, using the FPU on the processor has been included to perform
calculations.

AR102 can be installed on an IPC2000 with the B&R Automation Runtime™ Installation Kit. Once it has been
successfully installed, AR102 can communicate with B&R Automation Studio™. Possible AR102 upgrades are
made using B&R Automation Studio™ in the form of operating system upgrades or installed using the B&R
Automation Runtime™ Installation Kit.
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1.1.6.9.2 Ordering information

Each copy of B&R Automation Runtime™ AR102 (mod. no. 1A4601.02) is delivered with a runtime license in the
form of a security key (hardware dongle), as well as a license sticker.

AR102 operation is only possible on IPC2000 devices if the security key is installed in the target machine or
attached to one of the computer's LPT interfaces using a key ring (Model Nr. 9A0003.01, not included in
delivery).

The B&R Automation Software™ CD (see the "Installation kit" section) is required to install B&R Automation
Runtime™ AR102 on the automation target (target machine).

1.1.6.10 Automation Runtime™ AR105

1.1.6.10.1 Features

AR105 for B&R IPC5000 with an embedded real-time operating system (mod. no. 1A4601.05).

Features Description
Automation target Automation targets for the AR105 include all IPCs from the B&R IPC5000 family.

B&R Automation Net™ / |RS232 (COM1 - COM4), CAN, or Ethernet can be used as an online interface.
PVI

I/O connections LS192, CAN or ISA I/O can be used for the I/O connections.
Floating point processor |With Intel processors, using the FPU on the processor has been included to perform
calculations.

AR105 can be installed on an IPC5000 with the B&R Automation Runtime™ Installation Kit. Once it has been
successfully installed, AR105 can communicate with B&R Automation Studio™. Possible AR105 upgrades are
made using B&R Automation Studio™ in the form of operating system upgrades or installed using the B&R
Automation Runtime™ Installation Kit.

1.1.6.10.2 Ordering information

Each copy of B&R Automation Runtime™ AR105 (mod. no. 1A4601.05) is delivered with a runtime license in the
form of a security key (hardware dongle), as well as a license sticker.

AR105 operation is only possible on IPC5000 devices if the security key is installed in the target machine or
attached to one of the computer's LPT interfaces using a key ring (mod. no. 9A0003.01, not included in
delivery).

The B&R Automation Software™ CD (see the "Installation kit" section) is required to install B&R Automation
Runtime™ AR105 on the automation target (target computer).

1.1.7 Accessories

1.1.7.1 Overview

Model number Description
0G0001.00-090 Cable PC <—> PLC/PW, RS232, online cable
9A0003.01 Dallas Key Ring adapter to use Dallas dongle on a parallel interface

1.2 Getting started in B&R Automation Studio

1.2.1 Introduction
1.2.1.1 The most important tools

The following table provides general overview of the most important tools in B&R Automation Studio™ and their
capabilities.
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Tool

Features

Hardware
configuration

Hardware configuration features:

« Automatic recognition of the target
system

» Graphic display of the target system

» Detailed information about the target
system

» Simple definition of target system
profiles

» Direct assignment of symbolic variables
to physical terminals

Software
configuration

Software configuration features:

« Efficient configuration of the target
system

» Clear display of the project hierarchy

» Simple definition of software profiles

Programming
languages

1.1.6.9 Automation Runtime™ AR102

B&R ... formerly PL2000

Automation

Basic™

c .. ANSI C

Language

Ladder ... IEC 1131

Diagram Ladder Diagram
(LD)

Sequential ..... IEC 1131

Function Sequential Function

Chart Chart (SFQC)

Instruction ..... IEC 1131

List Instruction List (IL)

Structured ..... IEC 1131
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Text Structured Text
(ST)

Libraries and
function blocks

Many standard functions (function blocks)
are included in the delivery of B&R
Automation Studio™ and are grouped
together in various libraries. These library
function blocks can save you a lot of time
and effort when creating solutions to
standard problems.

Visualization

Visual Components in B&R Automation
Studio™ makes it possible to create process
diagrams and other visualization elements
and test them together with the control task.
The following tools are integrated:

* Picture editor
» Alarm system

Technology
functions

Modular technology plug—-ins allow the
uniform integration of high—performance
tools.

» Configuring, analyzing, and diagnosing
axis/drive parameters

* CNC editor

« Cam editor

Diagnostics,
service, etc.

28

* Online variable forcing

* Online variable monitoring

* Real-time tracing

« Complete source level debugger with
breakpoints, single step, line coverage,
and disassembler functions

» Logbook entries for easy system status
inquiries
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 Profiler function — measures system and
task runtimes

1.2.1.2 Conventions

In order to be able to find and interpret information quickly and easily in this manual, the same visual aids,
standard text formats, and terms are always used. These conventions are explained in the following.

1.2.1.2.1 Visual aids

Convention Description

CAPITALS |Directory names, file names, etc. are shown in
capital letters.

Bold type |Menu items, command names, names of dialog

in small or (fields, buttons, and options are shown using a bold

capital typeface.

letters

Bold Italic  [Important terms and information are shown in bold
italics.

"In All texts that have to be entered in fields and

Quotation |references to other sections are shown in quotation

Marks" marks.

SMALL Names of keys on your keyboard, i.e. CTRL, ESC,

CAPITALS |etc.
Important notices are displayed within a red border.
Important tips are displayed within a blue border.

- Explanations of new terms are shown using this

,: symbol.

1.2.1.2 Conventions
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Key combinations and sequences are differentiated as follows:

Shortcut
keys

Description

KEY1+KEY2 A

key is held down while the second is pressed.

plus (+) between key names means that the first

KEY1, KEY2 A

keys are pressed and released one after another.

comma (,) between key names means that the

1.2.1.3 Features

B&R Automation Studio” provides you with a system for developing all different types of automation tasks.
Features of B&R Automation Studio™:

Feature

Description

Microsoft
Windows Look
& Feel

The B&R Automation Studio™ desktop complies
with the Microsoft design guidelines for Windows
programs. This makes it easier to become
familiar with the program and reduces project
engineering costs.

Supports many
target systems

B&R Automation Studio™ is a development
environment for many different target systems.
This allows the automation platform to be scaled
to meet your exact requirements.

More than IEC
1131

In addition to IEC 1131 languages, B&R
Automation Studio™ offers high—level
programming using ANSI C as well as a
complete line of high—performance technology
functions that considerably simplify project
engineering for your machines and systems.

Commissioning

All diagnostic and service tools clearly show
system behavior using graphic displays.
Synchronous recording of data replaces an
oscilloscope and allows exact settings to be
made for machine parameters.

Contains all
information

30

B&R has completely integrated all the product

information which is relevant during the creation
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and development of your B&R Automation
Studio™ projects. Standard help functions
provide easy access to all details related to the
operation of this tool. Hardware—specific data is
placed under user—friendly tabs.

1.2.2 Software installation

1.2.2.1 Automation Net system requirements

The computer on which B&R Automation Net™ is to be installed must meet the following requirements:

1.2.2.1.1 PVI Runtime

Recommended

Operating system

Windows 95/98/ME, Windows NT 4.0, Windows 2000, Windows XP

Software

In Windows 95, at least Windows socket (Winsock) 2.2 is needed

Processor

At least Pentium 166 MHz

RAM

At least 32 MB (depending on the number of process objects)

Hard disk space

At least 10 MB free

1.2.2.1.2 PVI Runtime & Server

Recommended

Operating system

Windows 95/98/ME, Windows NT 4.0 (SP3 for OPC Server), Windows 2000, Windows XP

Processor

At least Pentium 166 MHz

RAM

At least 64 MB (depending on the number of process objects)

Hard disk space

At least 100 MB free

Software

At least one Windows socket (Winsock) 2.2 is needed in Windows 95
Windows 95 with DCOM (OPC Server)

VB 6.0 (PVI Control)

MDAC (OPC Server)

Your computer also has to have an online interface for the connection between your programming device
(computer) and the target system (controller). An open interface (COM1 - COM4) or a CAN interface can be

used.

1.2.2 Software installation
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The computer on which B&R Automation Studio™ is to be installed must meet the following requirements:

1.2.2.2.1 Hardware

Recommended

Operating system

Windows XP

Processor At least Pentium 11 400 MHz
RAM At least 256 MB

Hard disk space |At least 500 MB free
Graphics XGA (1024 x 768)

1.2.2.2.2 Software

Requirements

Internet Explorer

= 6.0 (on the "AS Tools" CD)

.NET Framework

V1.1 (on the "AS Tools" CD in the "DOTNET_FW" directory)

Your computer also has to have an open online interface for the connection between your programming device
(computer) and the target system (controller). An open interface (COM1 — COM4) or a CAN interface can be

used.
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1.2.2.3 Installing B&R Automation Net

Note:
You need administrator rights to install software with the Windows NT/2000/XP
operating system! Contact your network administrator if necessary.

1. Start the operating system.

2. Insert the language-specific installation CD in the computer's CD—-ROM drive.

3. If the "AutoPlay" option is activated on your computer, then the B&R Automation Installation window
appears. If "AutoPlay" is not enabled, run the BrMenu.exe file from the root directory of your installation
CD.

Note:
Automation Net™ represents the foundation for communication and must therefore be the first component
installed on your computer.

If a current version of Automation Net has already been installed on your system, this procedure can be skipped.
To install the minimum version, select the "Automation Net (PVI Runtime)" entry in the "B&R Automation

Installation” dialog box (BrMenu.exe). If you need PVI Controls, PVI Transfer, and various servers or examples,
select "Automation Net (PVI Runtime & Server)".

'™ B&R Automation Software CD: V 2.5.0.24 - English

Available Setup Sets:

Documentation
Revision Information Automation Software 2.5.0.24, English
Installation Guide, English

AS Setup sets
Automation Studio 2.5.0.24, Enaglish
Automation Net [PVl Buntime & Server] 2.5.0.3016, English

Automation Net [P Buntime) 2.5.0.3116, English
ARD10 Installation 2.5.0.4115 (T 2.80), English

AR102 Installation Kit 2.4.0.8 [ 2.66), English

AR105 Installation Kit 2.4.0.8 [V 2.66), English

MTC & Mkey Utilities 2.3.0.1702 [V 2.0), English
Automation Studio Version Changer 2.5.0.7003, English

Automation Runtime Uparades
Upgrade Automation Runtime ¥ 2.37 [SG3), English
Uparade Automation Runtime ¥ 2.66 [SG4), Endlish
Upgrade Automation Runtime ¥ 2.67 [SG4), English
Upgrade Automation Runtime ¥ 2.68 [SG4), English

I Start | Close

Installation begins by pressing the Start button.

B&R Automation Studio can then be installed once this procedure has been carried out. This is installed to its
own version-specific directory tree.
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1.2.2.4 Installing Microsoft Internet Explorer

Note:

If Microsoft Internet Explorer version 6.0 (or higher) is already installed on your computer,
then you can skip the following steps and proceed instead to the Automation Software
installation.

You need Administrator rights to install software with the Windows NT/2000/XP operating
system! Contact your network administrator if necessary.

1. Start the operating system.

2. Insert the language-specific installation CD in the computer's CD—ROM drive.

3. If the "AutoPlay" option is activated on your computer, then the B&R Automation Installation window
appears. If "AutoPlay" is not enabled, run the BrMenu.exe file from the root directory of your installation
CD.

"™ B&R Automation Software CD: V 2.5.0.24 - Tools

Availlable Setup Sets:

System Tools A~
MS NET Framework 1.1, English 3
MS .NET Framework 1.1, German

Internet Explorer 6.0, German

Acrobat Reader 5.0, English

Acrobat Reader 5.0, German

0ODBC Database Driver for Automation Software [MDAC 2.12), English

0ODBC Database Driver for Automation Software [MDAC 2.12), English

XML Parser Setup [for Visual Components export), English

XML Parser Setup [for Visual Components export), English

Automation Runtime Upgrades
OnBoard AR Upgrade for Remote Install and Terminal Mode support, English
Upgrade Automation Runtime ¥ 2.10 (SG3), English
Upgrade Automation Runtime ¥ 2.10 [SG3), German
Upagrade Automation Runtime V 2.20 [SG3), English
Upgrade Automation Runtime ¥ 2.20 [SG3), German
Uparade Automation Runtime ¥ 2.30 (SG3), English
Upgrade Automation Runtime ¥ 2.30 [SG3), German
Upgrade Automation Runtime ¥ 2.31 (SG3), English
Uparade Automation Runtime ¥ 2.31 [SG3), German
Upgrade Automation Runtime V' 2.32 (SG3), English
Uparade Automation Runtime ¥ 2.32 (SG3), German v

| Start | Close

Choose the desired language for Internet Explorer with the cursor keys and then begin the installation by
pressing the Start button. The entire installation is menu driven. If the installation was successful, restart your
computer so that all settings can be applied.
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1.2.2.5 Installing B&R Automation Software

Note:
You need Administrator rights to install software with the Windows NT operating system!
Contact your network administrator if necessary.

To install Automation Studio, you must first install Automation Net eV2.3.0.1, Internet
Explorer eV6.0, and .NET Framework eV1.1. If these are not installed, Automation Studio
installation is cancelled with a message indicating the versions/software necessary.

1. Start the operating system.

2. Insert the language-specific installation CD in the computer's CD-ROM drive.

3. If the "AutoPlay" option is activated on your computer, then the B&R Automation Installation window appears. If "AutoPlay" is not enabled, run the
BrMenu.exe file from the root directory of your installation CD.

'™ B&R Automation Software CD: V 2.5.0.24 - English

Available Setup Sets:

Documentation
Revision Information Automation Software 2.5.0.24, English
Installation Guide, English

AS Setup sets
Automation Studio 2.5.0.24, Endlish

Automation Net [PVl Runtime & Server) 2.5.0.3016, English
Automation Net [PY] Runtime] 2.5.0.3116, English

ARD10 Installation 2.5.0.4115 (T 2.80), English

AR102 Installation Kit 2.4.0.8 [V 2.66), English

AR105 Installation Kit 2.4.0.8 [ 2.66), English

MTC & Mkey Utilities 2.3.0.1702 [V 2.0), English
Automation Studio Version Changer 2.5.0.7009, English

Automation Runtime Upgrades
Uparade Automation Runtime ¥ 2.37 [SG3), Endlish
Upgrade Automation Runtime ¥ 2.66 [SG4), English
Upgrade Automation Runtime ¥ 2.67 [SG4), English
Uparade Automation Runtime ¥ 2.68 (SG4), Endlish

| Start | Close

Choose the desired language for Internet Explorer with the cursor keys and then begin the installation by
pressing the Start button.

1.2.2.5.1 Installing .NET Framework
If .NET Framework isn't installed on your system yet, it can be done as follows:
1. Place the "AS Tools" installation CD in the CD—ROM drive on your computer.
2. If the "AutoPlay" option is activated on your computer, then the B&R Automation Installation window

appears. If "AutoPlay" is not enabled, run the BrMenu.exe file from the root directory of your installation
CD.
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'™ B&R Automation Software CD: ¥ 2.5.0.24 - Tools

Awvailable Setup Sets:

System Tools A~
MS NET Framework 1.1, English =3

MS .NET Framework 1.1, German

Internet Explorer 6.0, English

Internet Explorer 6.0, German

Acrobat Reader 5.0, English

Acrobat Reader 5.0, German

0DBC Database Driver for Automation Software [MDAC 2.12), English
0ODBC Database Driver for Automation Software [MDAC 2.12), English
*ML Parser Setup [for Visual Components export), English

XML Parser Setup [for Visual Components export), English

Automation Runtime Upgrades
OnBoard AR Upgrade for Remote Install and Terminal Mode support, English
Upgrade Automation Runtime ¥ 2.10 (SG3), English
Upgrade Automation Runtime ¥ 2.10 [SG3), German
Upagrade Automation Runtime V¥ 2.20 [SG3), English
Upgrade Automation Runtime V' 2.20 [SG3), German
Uparade Automation Runtime % 2.30 (SG3), English
Upgrade Automation Runtime V' 2.30 [SG3), German
Uparade Automation Runtime ¥ 2.31 (SG3), English
Uparade Automation Runtime ¥ 2.31 [SG3), German
Upgrade Automation Runtime V' 2.32 [SG3), English
Uparade Automation Runtime ¥ 2.32 [SG3), German

| Start | Close

£

Choose the desired language for .NET Framework with the cursor keys and then begin the installation by
pressing the Start button. The entire installation is menu driven. Installing Automation Software can continue
once the installation is completed successfully.

1.2.2.6 Entering user data

User Information x|

Type your hame below. You must also type the name of the
company you work for.

Name: |Thomas Musteman|

Company: |Bemecker + Rainer

< Back I Next > I Cancel

Enter the user and company name and click on Next > to confirm the information.

1.2.2.7 Setting the program folder
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Select Program Folder @

Setup will add program icons ta the Program Folder listed below.
You may type a new folder name, or select one from the existing
Folders list. Click Nest to continue.

Program Folders:
B&R AutomationtAutomation Studio 2.50 English

Existing Folders:

ActiveState ActivePerl 5.8
AS-Help-Tools
AS-Tools
Autostart
B&R Automation
Better File Rename
Beyond Compare 2
Free DWG Viewer

<€

< Back I Next > I Cancel

The program is copied to the assigned folder when the Next > button is pressed. If the target folder should be
changed, click on the Browse button to set a different location.

1.2.2.8 Selecting software components

Selectable Components

AUTOMATION STUDID  [changed]
| [#| Automation Studio Base System [changed]
Help System [changed]
[] Help System in .pdf format  [new]
[[] Presentation movies  [new]
-I-[v| Hardware [changed]
Help System [changed]
Series 2003 [changed]
Series 2005 [changed]
Series 2010 [new]
Series X2X [changed]
Series USB  [changed]
Logic Scanner [changed]
Series IPC  [changed]

~

<€

|~

>

— Disk Space | 1 Description
Drive: [ G: B&R Automation Desktop for Control and Motion

Required: - 49 MB components
Available: 1381 MB 2047 MB

" Nest > I Cancel

Select the software components to be installed and click on the Next >.

The archive file is now unpacked and copying begins.
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Progress for the copying procedure is displayed on the screen.
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Copying files...

as\motionymotorhelp\imagesicharts\speed-torque\dmschx_4500_d0.c

26 %

Cancel

~
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1.2.2.9 Adding or installing software components

If the Setup program is started on a system which already has Automation Studio installed, all of the
components which can be installed are shown in a component tree. Components which have not already been
installed on the system are identified with [new].

Selectable Components

NC157 Documentation
NC158 Documentation
NC15x Documentation

=[] Samples  [new]
[[JACP10  [hew]
[[JARNCO  [new]

=-[v] ¥isual Components
Help System

-I-[v] Hardware
Provit 5000 Display Units
Provit 2000 Display Units
Panelware Modules
Power Panels

=[] Samples  [new]
[[1 5G4 AS Projects  [new]

>

(£4]

Disk Space Description

Drive: C: G: B&R Automation Desktop for Control and Motion

. components
Required: - e P

Available: 1376 MB 2047 MB

" Next > I Cancel

You can now select those components that should be installed to your system.
Warning:

If check marks are removed from the component tree, it means that you would like to automatically uninstall
those components.
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1.2.2.10 Licensing

The following dialog box is displayed as long as B&R Automation Studio™ has not yet been registered:

B&R Product licensing 5]

This product is not licensed.

To license this product, enter the B&R serial number found on the setup disk
(11 digits).

B&R serial number: |

License automatically (Dnline]

License manually ([Dffine]

License later

Enter the B&R serial number (included on the CD insert) into the first input field.

Automation
Studio™

B&R Serial Number

Once a valid serial number is entered, all buttons become active.

40
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1.2.2.10.1 License automatically (online)

Pressing the License automatically (online) button automatically licenses the B&R Automation Studio™
Version online if there is an existing Internet connection.

An error message is output if a connection cannot be established to the B&R server.

1.2.2.10.2 License manually (offline)

Pressing the License manually (offline) button opens up a licensing dialog box. You can use the system code
(Sys-ID) shown here to apply for the actual activation code from the B&R Homepage Services site.

Perfection in Automation

B&R AutomationSoftware™ Registry

Please enter the B&R System Code |
AutomationSoftware™ system
code to unlock the full version.

Register

20035 BaR

Entering the system code (Sys-ID) and pressing the Register button displays the activation code, which must
then be entered into the lower input field in the Automation Studio licensing window (License code (Sec—-ID)).

B&R Product licensing 5]

Request a license code [Sys-ID] at B&R with the indicated System code [Sys-ID).
Enter this license code (Sec-ID) in the inputbox given below and aknowledge with
OK.

B&R Homepage Service: www.br-automation.com/at/service

System code (Sys-ID): [3UP-M0S-ENK-BRL-MLX-HLE-J82:%/DY

License code (Sec-D}: |

HK Cancel

If the correct code has been entered, then the licensing procedure can be completed with the OK button.

If a valid B&R serial number is not input, the dialog box can still be closed with License later, which starts the
30 day evaluation period.

The time left in the evaluation period is shown each time Automation Studio™ is started. Operation is possible
during this period without limitations.

1.2.2.10 Licensing
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If the evaluation period expires, then the software must be licensed to be able to continue using it.

1.2.2.11 Uninstalling B&R Automation Software

Note:

If there are several version of B&R Automation Studio™ being used on your computer
simultaneously, only the active version can be uninstalled.

If no versions are active, the Version Changer can be used to activate the one you want to
uninstall (see Version Changer help).

If you want to remove B&R Automation Software™ from your hard drive, proceed as follows:

'\g FAR HTML ) My Music )
[r) Automation Studio 2.50 Deutsch  »

A My Camnuter @ Automation Studio 2,50 English ~ » E B&R AR0OOO 2,67 Startup
B ] Neues Office-Dokument 3 AS version Changer [=] B&R AROOD 2.68 Startup
4 Office-Dokument ffnen % AS VersionChanger Help [=] B&R AROOD 2.70 Startup
@ Set Program Access and Defaults U PVIInfos 9 B&R ARDDD 2.80 Startup
L TR @@ PVIManager €3 BaR ARDOD G 2.81 Startup
W Windows Update [5F PVI Monitor @ B&R Automation Software Help
1 Accessories » [oF PYIMonitor (Remote) 2 B&R Automation Studio

i UnInstall Automation Software

B&R Automation E UnInstall Automation Studio
™) Startup »
(™) Helpware »

»

all Programs 1 HTML Help Workshop

Log Off @ Shut Down

Idj‘start (Z @0 Iy > |3 AS_Eng ] /) Automation Studio 2,50 ... I

If the Uninstall Wizard is started, then you have the possibility to choose which program(s) to remove in the next
dialog box.

Remove Products 5]

Installed Prod

Automatior

Studio

< ]

Mark the appropriate check boxes for all products to

be removed.
oK | | Cancel I

However, if the uninstall finished with an error message, then the removal of any remaining unused files has to
be done manually.
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Applies to multiple installations:
If there is still a B&R Automation Studio

™ version present on your computer after one has been uninstalled, it has to be activated using

the Version Changer.

1.2.2.11.1 Uninstalling B&R Automation Net™ (PVI)

Before B&R Automation Net™ (PVI) can be uninstalled, all B&R Automation Studio™ versions

need to be uninstalled beforehand.

If you want to remove B&R Automation Net™ from your hard drive, proceed as follows:

D | Meues UImce-LoKIment

’.-a Office-Dokument &ffnen

(@) Set Program Access and Defaults
%2 Windows Catalog

% windows Update

X% AS Yersion Changer

E"Q AS YersionChanger Help

W P¥IInfos

[&d PVYIManager

@ PYIMonitor

l Accessories » [of PYIMonitor (Remote)

» E UnInstall Automation Software

B&R Automation

Startup 2
(M) Helpware 4
SRSl ) HTML Help Workshop »

Log OFff @ Shut Down

|#/start (G} 80 2y >

If the Uninstall Wizard is started, then you have the possibility to choose which program(s) to remove in the next

dialog box.

Remove Products x|

Installed Products
Automation Net (F)
[J AS Version Changer

< ]

Mark the appropriate check boxes for all products to

be removed.
0K | | Cancel I

1.2.2.11 Uninstalling B&R Automation Software
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Uninstallation of the selected components begins when the OK button is clicked.

1.2.2.12 Installing using a response file ("silent installation")

1.2.2.12.1 General information

Components of the B&R Automation Software can also be installed on the target system by means of an
automatic installation (response file installation).

The installation is then achieved without user input with information from a response file. This file must first be
created with a "sample installation".

A normal installation (without a response file) gets the required information from the user in the form of dialog
box responses. A response file installation doesn't require any user input. Here the installation gets its user
entries from another source - the response file (.iss file).

A response file contains information similar to that which the user enters in dialog boxes during a normal
installation. When run, the installation program reads the necessary information from the response file.

1.2.2.12.2 Recording a response file

Carries out a "sample" installation. The "Setup.exe" program is started with the "r" parameter. All of the
installation selection data and the settings in the file "Setup.iss" (in the Windows directory by default) are
recorded.

1.2.2.12.3 Response file installation

After the response file has been created using a "sample installation”, it can be used for the automated
installation. During the installation, there is no output on the screen; instead, information about the installation is
recorded in the Setup.log file. It also records whether the installation has been successful or not ("ResultCode"
value in the [ResponseResult] part of the log file.

In order to carry out the response file installation, run the Setup.exe program with the —s option.

The name and path of the response file and the log file can be set using the command line parameters —f1 and
—f2.

Examples see SETUP usage examples.

1.2.2.12.3.1 SETUP usage examples

Example Remark

Starts the installation program for the sample installation for creating the response
file in the Windows directory

Starts the installation program in response file mode and attempts to load Setup.iss

from the same directory that also contains Setup.exe. The Setup.log file is also
produced in this directory if it is not write—protected.

setup r

setup s If the directory is write—protected, then the Setup.log file will be stored in the Windows

directory (if no log file path (-f2) has been specified).

If the log file path is specified (—f2 parameter), then it will be placed there.

Starts the installation program in response file mode and attempts to load mydir.iss
from the c:\mydir directory for use as a response file. The Setup.log file is placed in
the same directory as the response file (c:\mydir).

setup -s
—flc:\mydir\mydir.iss

1.2.2.12.3.1.1 Some Tips for Using "Setup.exe"

* No spaces are allowed between command line switches and options.
« If response file installation is carried out, a log file is created in the same directory as the response file.
The response file has the default name Setup.iss if switch —f2 is not specified together with —f1.
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« If the —f1 switch is not used during a response file installation, the Setup.iss file is searched for in the
same directory as Setup.exe. The log file is also created in this directory.
« Command line switches and options are not case sensitive.

1.2.2.12.4 "Setup.exe" parameters
Setup.exe is the start program for creating an installation set with InstallShield. A few command line parameters
are provided for a response file installation.

Parameters are not case sensitive.

Parameters for installing using a response file:

Parameters Usage Meaning

The path and name of an alternative response file (.iss file)
is specified with this option. If this option is used with a
—fl<path\response_file> Optional response file installation (silent installation), then the
response file with the specified path/name
<path\response_file> is used.

This parameter is used to specify an alternative path and
name for the log file created by the response file installation

By default, the Setup.log file will be created in the same
directory as the Setup.exe file as long as the directory is not
write—protected.

—f2<path\log_file> Optional
If the directory is write—protected, then the Setup.log file will
be stored in the Windows directory (if no log file path (-f2)
has been specified).

If the log file path is specified (-f2 parameter), then it will be
placed there.

This parameter causes Setup.exe to automatically generate
an installation response file (.iss file) for recording all input
and selection settings. This file is stored in the <Windows>
directory.

-s Required entry  |Executes InstallShield using a response file (no user input).

-r Required entry

1.2.2.12.5 Setup.log file
Since there is no output on the screen during installation, installation information is recorded in the Setup.log file.
The log file contains three sections:

* InstallShield Silent

 Application

* ResponseResult

1.2.2.12.5.1 [InstallShield Silent] section

The version of InstallShield Silent is entered in this section. It also marks this file as a log file.

1.2.2.12.5.2 [Application] section

The name and version of the installed system as well as the company name are entered in this section.

1.2.2.12.5.3 [ResponseResult] section

This section contains the status code of the installation and indicates whether the response file installation has
been successful. The numeric value of the "ResultCode" entry in the [ResponseResult] section provides
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information about the installation execution.

Possible values for "ResultCode":

0 |[Installation successful

-1 |General error

-3 |Necessary data not found in the "Setup.iss" file
-4 |Insufficient memory available

-5 |File does not exist

—6 |Not possible to write to response file

-9 [Invalid list type (string or numeric)

—-10|Invalid data type

-11 |Unknown error during installation

—-12 |Dialog boxes are not in the correct order

Setup.log is the standard name for the response file. By default, this is placed in the same directory as the
Setup.ins file. The name and path of these log files can be changed using command line parameters (-f1, —f2)
with Setup.exe

The content of the Setup.log file after a successful response file installation is as follows:

[InstallShield Silent]
Version=v3.00.000
File=Log File

[Application]
Name=BrAutSetup
Version=0.00
Company=BR_Automation

[ResponseResult]
ResultCode=0

1.2.2.13 AR installation disks

1.2.3 Getting started
1.2.3.1 Starting B&R Automation Studio
B&R Automation Studio™ is started as follows:
* Click on the Start button and move the mouse pointer over "Programs".
« Then move the mouse pointer over the B&R Automation group and click on the the B&R Automation

Studio program.

After starting B&R Automation Studio™, the start screen is shown for a short time before B&R Automation
Studio™ is opened.

1.2.3.1.1 Starting the evaluation version

If B&R Automation Studio™ has not been licensed, it can only be used for 30 days. The remaining evaluation
period is shown each time B&R Automation Studios™ is started. Operation is possible during this period without
limitations.

B&R Product licensing X|

Remaining evaluation time: 29 days
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The licensing dialog box is opened by clicking on the OK button. You can either license the software or open the
evaluation version by clicking on the License later.

After 30 days have passed, B&R Automation Studio™ can no longer be started. "Evaluation ended" is shown.
The licensing dialog box is opened by clicking on the OK button.

B&R Product licensing 5]

This product is not licensed.

To license this product, enter the B&R serial number found on the setup disk
(11 digits).

B&R serial number: |421558480844%

License automatically (Online)

License manually [Dffline)

License later

Clicking on the License automatically (online) button automatically carries out the automatic licensing process
if there is an existing Internet connection.

More information about this can be found in the online help.
1.2.3.1.2 B&R Automation Studio

Layout of the B&R Automation Studio™ window:

=10l
(1)— Fle_vew Tods Help
Q—|0SHE|: =@ ?

XE | TLEE A | Q0@

~ B owpat | T Findin Fiks | el Calntck |
For Help, press F1 | jcomt | [ Iz

|No. | Name | Description
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1 | Mainmenu [The B&R Automation Studio main menu adapts itself to the active editor. In this way, only
functions which are necessary for the current editor are available.

2 Toolbar Contain icons that provide fast access to several different commands and functions.
Placing the mouse pointer over an icon displays its function. Use the Toolbars... command
in the View menu to show or hide toolbars.

3 Program  |The window for an open project is shown in this area. The project window can either be
workspace |maximized to fit into this area or sized accordingly.

4 Message |The message window is shown in the lower part of the program window after B&R
window Automation Studio™ is started the first time. It is used to display compiler and debugger
messages, etc.

5 Status bar [The status bar at the bottom of the window shows information such as:

* Brief help about menu commands or toolbar icons

* Brief information concerning editing procedures

« Current position in a list, tree, or text

« Status of the online connection between the programming device and the target
system (see the Creating a new project section).

« Status of the target system (RUN, STOP, DIAG)

« Status of various keys (CapsLock, Num, Scroll)

1.2.3.1.3 Closing B&R Automation Studio
B&R Automation Studio™ can be closed by...
...Clicking on Close in the File menu, or

...Clicking on the button in the top right corner of the B&R Automation Studio™ window.

1.2.3.1.4 Keyboard and mouse operation

The B&R Automation Studio™ workspace complies with Microsoft design guidelines for Windows programs.
That means keyboard and mouse operation also correspond to the Windows standard.

Additional information concerning the operation of B&R Automation Studio™ can be found in the online help. To
start the online help, click on Help in the ? menu or press F1.

The Shortcut keys section contains an overview of all key combinations used in B&R Automation Studio™ to
directly call commands.

1.2.3.2 Example program

In the following sections, we will get the ball rolling by writing a short example program in B&R Automation
Studio™ using the ladder diagram (LAD) programming language.

1.2.3.2.1 Task definition

We will create a project called "AS_QS" in the "C:\ASProjects" directory. Then we will open the project and enter
the circuit plan shown in the following illustration using the Ladder Diagram programming language.
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Button_1 \,

Relay_1

This example program be saved in the project "AS_QS" under the name "logic1".

1.2.3.2.2 Hardware requirements
The following target system hardware is used for all example programs:

Much of the text in the following sections refer to this hardware configuration. However, you can also use
different hardware. To run this example program, you will need at least the following hardware components:

« Power supply module
« CPU

« Digital input module

« Digital output module

Without the hardware components listed above, you can program the example but you can't test it.
1.2.3.3 How do | create a project?

A project contains all the information needed by a system/machine, including programs and corresponding
databases. In order to be able to write an example program, you first have to create a project.

1.2.3.3.1 Preparation

B&R Automation Studio™ is a hardware—oriented programming system. That means the hardware has to be
defined when a project is created. B&R Automation Studio™ can automatically recognize hardware when a
project is created. For inexperienced users, this is the simplest way of defining hardware.

The online connection has to be configured properly so that B&R Automation Studio™ can determine the
hardware configuration on the target system. Before creating a project, check the connection between the
programming device (computer) and target system (controller).

In order to establish an online connection, the B&R Automation Runtime operating system has to be installed
on your target system.
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-~ —
- @ : B&R Automation Runtime™ is an adjustable, deterministic, real-time multitasking operating system.

1.2.3.3.2 How do | connect the programming device to the PLC?

The connection between the programming device and the controller is established with an online cable (model
no. 0G0001.00-090).

You should take the following points into consideration when establishing an online connection using this cable:

*« COM1, COM2, COM3, or COM4 must be free on your computer.

» The online cable has two 9—pin DSUB sockets. Serial interfaces on some computers use 25-pin DSUB
plugs; you might therefore need an adapter (available from specialized dealers).

» The online cable is only for a connection between two RS232 interfaces. Do not use an adapter to
connect the serial interface COMx with an RS485/RS422 interface. A special interface converter must

be used for this!

Communication can also take place via an ETHERNET interface. The CAN interface on B&R industrial PCs can
also be used as an online interface. When using a LS251 logic scanner CPU, the online connection is made via
the PCI bus and SRAM on the LS251.

1.2.3.3.3 Establishing an online connection

In our example, communication with the controller should take place via the COM2 serial interface on the
programming device.

Before the programming device and the controller are connected to each other, make sure that the controller is
turned on. Then connect the RS232 interface on the CPU with the COM2 serial interface of the programming
device:

The online connection also has to be configured. To do this, select Options... from the Tools menu in B&R
Automation Studio™. The online interface can be configured in the dialog box shown.
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options __________ x|
Ladder I Profiler I Declaration
Onine | Ouputlog | 0SFiles |  Edior

-
-

-

Online Configuration :
Serial Add... | Remove |

[~ Store to all projects R

Device :

fSerial Properties... I

Extra settings :

Connection parameters :

|
Routing :

Advanced... I
I oK I Cancel I Help |

After installing B&R Automation Studio™, the serial interface COM2 is selected as default. Then click on the
Properties button to modify the interface configuration. Settings can be changed in the Serial Properties dialog
box. For our example, the default settings do not need to be changed.
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Serial Propetrties x|

General l
-
-
& Serial communication
Interface : COM2 v

Baudrate : I 57600 v I

Parity : “ even ( odd ¢ none

Interval timeout (ms) : |1
Default I

0K I Cancel | Apply I Help |

Descriptions for other settings in the Options dialog box can be found in the online help.

The defined parameters are applied when this dialog box is closed with the OK button.

If the online interface is configured correctly, the online connection between the programming device and the
controller will be established automatically when the project is opened (see Creating a new project).

1.2.3.3.4 Connection status
If the online interface is configured correctly, the online connection between the programming device and the

target system is established automatically when a project is opened. The connection status is shown in the
status bar:

1.2.3.3.4.1 Active connection

Active connection between the programming device and the target:

|Line 1 of 1 lcomi cp3sn cz.82 RUn |

The text in the status bar contains the following information:

Status bar Information
COM1 Shows the interface used on the computer as the online interface.
CP360 C2.82 Shows the processor type (name of the CPU) and the operating system version used.
RUN Mode that the processor is in: RUN = RUN mode, SERV = SERVICE mode, DIAG =
DIAGNOSTICS mode
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1.2.3.3.4.2 Offline

No connection between the programming device and the target system:

Zeile 1 von 3 |comz  |OFFLINE | |

Important:

If a connection cannot be established even though the interface configuration is correct, recheck whether the
operating system is installed on the system or whether the interface cable is connected to the correct interface!
Refer to the Preperation section.

1.2.3.3.5 Creating a new project

B&R Automation Studio™ is a hardware—oriented programming system. That means the hardware has to be
defined when creating a project. We differentiate between automatic hardware recognition and manual hardware
definition.

1.2.3.3.5.1 Automatic hardware recognition

B&R Automation Studio™ can carry out automatic hardware recognition when creating a project. For
inexperienced users, this is the simplest way of defining hardware.

To create a new project, select the New Project... command from the File menu. This will open the New Project
Wizard. In this dialog box, you can enter the desired project name (Name) and the path to the project directory
(Path). For our example project, we will use the project name "AS_QS", and the project should be saved in the
"C:\ASProjects" directory:

New Project Wizard @

Automation Studio will guide you step by step through
creating a new project. First of all enter a name and a path
for the project.

Name:

|AS_0S

Path:

IC: \ASProjects Browse...

Target:
|45_0S
If you want Automation Studio to upload an existing

configuration please make sure that the target is
cohnected to the computer.

IV Upload hardware from target

| Next > | Cancel

If you want to use a project name other than "AS_QS", read the limitations for project names given in the
context—sensitive help!

Important:

In order for the hardware configuration to be uploaded from othe controller automatically, the Upload Hardware
from Target box needs to be checked.

If the directory "C:\ASProjects" doesn't exist, you will be asked if it should be created when you press

the Next > button. Close this message box with OK.

B&R Automation Studio™ then automatically recognizes your hardware. The progress is shown in a dialog box.
Once the hardware has been detected, clicking on the Next > dialog box opens up a new dialog box.
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New Project Wizard _"Jﬁl

Location of the new project:
|E:\6.S Projects\aS_0S.pgph

CPU module: Power supply module:
|3CP360.60-1 |3P5465.9

Name of the target: Name of the CPU:
[45_as |cPU

Version of the target 0S:

|G2.81

™ Launch Insert Object Wizard

<Back [ Finsh |  Cancel

This dialog box shows all previously defined data along with the CPU found during hardware recognition. Power
supplies do not have a hardware code, therefore they cannot be automatically recognized by B&R Automation
Studio™. They can be added manually later in the hardware configuration (see How can | work without
hardware?).

After checking all entered data, you can use the Back button to go back and correct any data if necessary. Once
you click on Finish, the project is created and opened.

1.2.3.3.5.2 Manual hardware definition

Manual hardware definition is mostly used when the target system is not available. The following section
describes the procedure for project creation using manual hardware definition.

To create a new project, select the New Project... command from the File menu. In this dialog box, you can
enter the desired project name (Name) and the path to the project directory (Path). For our example project, we
will use the project name "AS_QS", and the project should be saved in the "C:\ASProjects" directory:

New Project Wizard @

Automation Studio will guide you step by step through
creating a new project. First of all enter a name and a path
for the project.

Name:
|45_0S

Path:

|C:'\&8Proiects Browse... |

Target:
|a5_05
If you want Automation Studio to upload an existing

configuration please make sure that the target is
conhnected to the computer.

I” Upload hardware from target

| Next > | Cancel

Important:
If you want to use a project name other than "AS_QS", read the limitations for project names given in the
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context—sensitive help!

To define hardware manually, the Upload Hardware from Target box needs to be unchecked.

If the directory "C:\ASProjects" doesn't exist, you will be asked if it should be created when you press the Next >
button. Answer this question with OK.

The next step is defining the CPU on the target system. A list of all possible modules is shown:

New Project Wizard ljll

Select a CPU module for the new project.

Model no. | Description -]
= 2005 System B&R 2005
— 3CP152.9 Central Processor, 25
— 3CP152.90-2 Central Processor, 25
— 3CP153.9 Central Processor, 25
— 3CP260.60-1 Central Processor, 2%
— 3CP340.60-1 Central Processor, 1x

3CP360.60-1  Central Processo , 1%
— 3CP360.60-2 Central Processor, 1x
— 3CP380.601 Central Processor, 1x
— 3CP382.60-1 Central Processor, 3%
- QNCiE2CN 7D T mnbe =l Demmmanne D
«| | > |
Yersion of target operating system: |52.31 LI

[ Show customized products

< Back || Next > I Cancel |

Select the desired CPU from the list and click on Next >. Another dialog box is then opened where you can
make a selection from a list of all power supply modules that can be used with the selected CPU. Select the
desired power supply and then click on Next >. The next dialog box shows all previously defined data and the
modules defined manually (model number of the CPU and power supply modules):

After checking all entered data, you can use the Back button to go back and correct any data if necessary. Once
you click on Finish, the project is created and opened.

Important:

To define hardware manually, the Upload Hardware from Target box needs to be unchecked.

1.2.3.3.6 Desktop environment

A "project window" is opened when a project is opened. The project window is the heart of each project. It is
shown as a two part window:

1.2.3.3 How do | create a project?
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& B&R Automation Studio - [AS_QS] = =]

File Edit Yiew Insert Open Project Object Tools Window Help
Dsd@| s =e X (T LSE Q| D D2

Model no. | Slat | Software | Permanent | Serial | Ethemet | Log book |

K7 (M

= "’:" AS_0S Module Name Version Transfer to Size (bytes) Descripti
E,_,*-s ‘ 2005 BPO 5@ FRE————
B 1 = S ystem
E;"J L[4 svscont v0.00 UserROM 7564
b

3
7L 3DI450.60-9 3
- 71, 34M051.6 4

Ly 5

(S

" ®output [ etug | P Findin Fles | T Calistack. |

|Line 1 of 3 |comi |cr3en C2.82 [RUN Y

The left side of the window gives an overview of the hardware used in the project (hardware configuration). The
right section of the window provides additional information and settings for the marked module.

1.2.3.3.6.1 Left side of the window

The left side of the window gives an overview of the hardware used in the project.

The left side of the project window is also called the hardware configuration.

The easiest way to define hardware in a project is to activate automatic hardware recognition (see Creating a
new project):

» When creating a new project, the user can elect to upload the hardware present from the controller
being used.

« If there is an active connection between the programming device and the target system, the current
hardware on the target system is compared with the hardware configuration (shown in the project
window).

If there are hardware differences, the modules in the current project that are different from the modules on the
controller are marked:

Symbol Description
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& A different module is in this slot on the controller! You can replace the module by marking it and
calling the shortcut menu (right mouse button).

2 No module is in this slot on the controller!
-

1.2.3.3.6.2 Right side of the window

The right side of the window contains additional information and settings for the module which is marked on the
left side. The right section is divided into different tabs in order to show the information more clearly.

Which tab is shown depends on which module you have marked in the left section.

Tab Description
Software |This tab allows access to the software configuration (see below).
Logbook [This tab shows entries from the logbook on the PLC.

1y
el -
- @ « The software configuration is integrated in the right side of the project window. Each module that can
of Y run software (CPU or PP) has the "Software" tab. This tab is also called the software configuration.

1y _ _ _ _ _ I .
~ = You can configure Automation Runtime operating system performance to suit your application using
*~ the software configuration (you can find an in—depth description of the software configuration in the

\ " online help).

Tab Description

I/0 mapping I/0 mapping refers to the assignment of controller program variables to 1/0O channels on the
PLC system. The Automation Runtime I/O system provides the controller program with the
values of the respective I/O channels in the mapped variables.

I/0 Module configuration: Displays all data points on the module. This list varies according to the
configuration  |properties of the module.

1.2.3.4 Creating a cyclic object

Now we will enter our example program using the Ladder Diagram (LD) programming language. Since our
example program should be executed cyclically, we have to create a cyclic object for it.

1.2.3.4.1 Inserting a cyclic object

A cyclic object is inserted in the following manner:
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AS_QS.GDM [Project]

Model no. Software IPermanenlI Serial | Ethemet | Log book |
EREE
EHT 2005

Module Name Version Transfer to Size [bytes)

Insert Object...
Sys

Declarati
eclaration User ROM

Watch
Export
— "b 3D1450.60-9 :
- 3004796 Properties. ..

* On the left side of the project window, select a module that can contain a software object (CPU or
parallel processor). In our example, this is the CP360 module.

* Select the Software tab in the right—-hand window.

* Insert a new object by...

...Clicking on New Obiject... in the Insert menu, or

...Clicking with the right mouse button on the CPU symbol and selecting Insert Object... from the shortcut
menu which appears, or

...Clicking on the CPU symbol and then pressing the INS key.

« Select the Cyclic Object resource in the dialog box which appears and then click Next >.

Insert Object @

Select type of the new application object

Type

o * Cyclic Object
@ " Data Object

& " System Object
@5 " Advanced Object

liiia " Non-cyclic Object

I MNext > I Cancel
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1.2.3.4.1.1 Resource types

The following resource types can be selected in the Insert Object dialog box:

Resource Description
A cyclic object is executed in a defined time frame (cycle time). The operating system
monitors to make sure the cycle time is not exceeded. To assign priorities, cyclic objects
can be assigned various resources (different cycle times). Cyclic objects that carry out
important, time critical tasks are assigned a resource with a shorter cycle time and are
therefore executed more often than objects assigned a resource with a longer cycle time.
Cyclic objects include:
Cyclic Object
* Cyclic objects
» Timer objects
* Interrupt objects
» Exception objects
Data Object Data objects are modules used to store data.

System Object

B&R modules (*.BR files) can be transferred to the controller as system objects. System
objects include libraries or objects with additional system functions. Many of these objects
are loaded by B&R Automation Studio™ automatically and don't have to be inserted
manually.

Library: A collection of standard functions is represented in B&R Automation Studio™ by a
B&R module (library). Each library contains functions that can save you time and effort
solving standard problems. If a function from a library is used, that library is automatically
imported into the project and installed on the controller during the next transfer.

Advanced Object

NC axes, CAM profiles, etc.

Non-cyclic Object

Idle time objects — these objects use the system idle time. This means they are only
executed if neither the operating system nor the cyclic objects require CPU time (system
time).

1.2.3.4.2 Defining object names, object types, and resources

After defining the resource type in the Insert Object dialog box, the New Object dialog box used to define the
object name, object type and resource is opened:
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Name
Define the name and type of the new application
object
Name: |logic1
Type: | Ladder Diagram |
Resource

Select a resource for the new
application object

Resource: | Cyclic #1 - [10 ms) l.'

<Back [ Finsh |  Cancel |

Enter the desired name in the Name field ("logic1" in our example) for the new object. Please be aware of the
limitations for object names given in the context—sensitive help. Now select Ladder Diagram for the object type
and Cyclic #1 - [10 ms] for the resource.

Y You can assign various resources to objects to define priority between the individual cyclic objects. A
~ = separate cycle time can be set for each cyclic resource and each timer resource. All objects
- *~ assigned this resource are executed once within this cycle time. Objects that carry out important,
\~ time—critical tasks are assigned a resource with a shorter cycle time and are therefore executed
more often than objects assigned a resource with a longer cycle time.

After acknowledging these entries by clicking on the Finish button, the cyclic object is entered in the software
configuration and the LAD editor is opened.

1.2.3.4.2.1 Object types

The following object types are presently possible for cyclic objects (see "Type" in the "New Object" dialog box):

B&R Automation Basic™ ... formerly PL2000

C program (C language)  ..... ANSI C

Ladder Diagram ... IEC 1131 Ladder Diagram (LD)

Sequential Function Chart ... IEC 1131 Sequential Function Chart (SFC)
Instruction List ... IEC 1131 Instruction List (IL)

Structured Text ... IEC 1131 Structured Text (ST)

1.2.3.4.2.2 Resources

The following resources are possible for cyclic objects (see Resource in the New Object dialog box):

Time—controlled resources:

Resource Description
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Objects assigned this resource are executed cyclically. The Automation Runtime operating
system calls the object. Cyclic resources have a fixed name (Cyclic) which the cycle time is
added to (time for one cycle). Example:

Cyclic #x - )
[...ms] Cyclic #1 - [10 ms]
Zykluszeit = 10 ms
Zyklische Ressource 1
Objects with this resource are carried out cyclically using special hardware timers. Timer
resources offer a high degree of consistency and have higher priority than cyclic resources.
Timer resources have a fixed name (Timer) which the cycle time is added to (time for one
. cycle). Example:
Timer #x —

[....ms] Timer #1 - [3 ms]

Zykluszeit = 3 ms
limerressource |

Important:

All resources described up to this point (cyclic and timer resources) are time—controlled. However, there are also
resources that are not time controlled, but instead are carried out when a certain event occurs. We will
differentiate between two types of event—controlled resources: interrupt resources and exception resources.

Event-controlled resources

Resource Description

Interrupts Interrupts are asynchronous events (triggered by hardware) that interrupt cyclic program
execution.

Interrupts can only be generated by special hardware. An example of an interrupt-capable
module is the DI400 digital input module (B&R SYSTEM 2010). 8 digital inputs can be used as
CSl inputs (CSI = "Change of State Interrupt") on this module. If the state of an enabled CSI
input changes, an interrupt is triggered on the CPU.

An object can be created for each interrupt capable module to handle the event.

Exceptions |[Exceptions are signals that come from the PCCSW operating system and indicate certain
exception states. They can be compared to interrupts triggered by the system to indicate a
fatal error. Objects which are assigned an exception resource can be used to react to these
fatal errors (e.g. inserting and removing 1/0O modules, power failure for RIO slave, etc.).

1.2.3.4.3 Creating the ladder diagram

Now we will program the circuit diagram (see the Task definition section) in the Ladder Diagram editor (LD
editor).

1.2.3.4.3.1 Setting the digital inputs
Digital inputs can be inserted in the LD editor as follows:
* Insert a symbol for the digital input by...

...Clicking on the { } button in the toolbar, or

...Pressing "c", or

...Clicking on the Contact command in the Insert menu and selecting Normally open contact from the
submenu.

1.2.3.4 Creating a cyclic object 61



Welcome to B&R Automation Software

* You now have to assign a name to the digital input. In this case, it will be called "Button_1". After
confirming the input with the Enter key, a declaration dialog box is opened.

Declare Variable E]
Name | Type | Scope I Attribute I Value I Owner | Remark |
Button_1 BOOL global memory

I oK | Cancel

Name

The name of the variable is defined by IEC 1131-3.
Name length:

+ max. 10 characters (up to operating system software version 2.0)
+ max. 32 characters (from operating system software version 2.0 onwards)

Type

The data type of a variable can either be entered directly or selected from a dialog box. This
dialog box is opened by pressing the spacebar.

Any characters already entered act as a filter.
Scope

The user can define the scope of the variable in a drop—down box. The scope is predefined
as global in the global editor. The global declaration can only be called if the first element
in the tree structure is selected in the software configuration.

The declaration can be called in such a way that it relates only to an object. Only variables
used within this object are displayed. For objects, the scope of variables can also be
defined as local. An object-specific declaration is called if ...

¢ ... The editor of an object is open and the window is in the foreground (e.g. LD
editor open), or
¢ ... An object (e.g. LD object) is selected in the software configuration.
The drop—down box is called up by double—clicking or by pressing the spacebar.

Selection is made using the cursor keys or mouse.
Attribute

The attribute determines the type of variable. Ultimately it also describes the way in which
the variable is used in the system. In this field too you can either type in directly from the
keyboard or select from a dialog box (called by pressing the spacebar).

Value

For variables this value corresponds to the INIT value of internal variables after a warm
restart.

For constants this value defines the constant.
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Owner

If library—specific variables are made available, the name of the library is shown in this
column.

Remark

The remark for a variable is for descriptive purposes only. A description of up to 34
characters can be entered here for each variable.

...If global PVs have already been defined in another cyclic task, they can also be selected by
pressing the spacebar.

1.2.3.4.3.2 Drawing connection lines

Connection lines can be drawn with the ALT + CURSOR keys or withthe 4, 4 , 4, and - icons.

& B@&R Automation Studio - [AS_QS] - [logic1.SRC [Ladder Diagram]] M[=1E3
@ File Edit View Insert Open Project Ladder Object Tools Window Help - 8 X
DT ' XBE T AEE Q WYY %
1k A4 Ak Ak ik (O} {7 {s} R} {F} {0} (R} | e (s T} (* b: & 4 ¥ o
A~
0001 =
Button_1
v
< >
fll Checking consistence of data types for network 1 of logicl.src [Cyclic]
Checking consistence ok.
< [
~ Blouput [ vetug | Gy Find in Fles | (o Callstack |
For Help, press F1 Met 1, Ln 2, Col 4 COM1 CP360 C2.82 RUN
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1.2.3.4.3.3 Setting digital outputs
Digital outputs can be inserted in the LD editor as follows:
« Insert a symbol for the digital output by...

...Clicking on the { } icon in the toolbar,

...Pressing the SHIFT+C shortcut key, or
...Clicking on Coil in the Insert menu and selecting Coil from the submenu shown.

* You now have to assign a name to the digital output. In this case, it will be called "Relay_1". After
confirming the input with the Enter key, a declaration dialog box is opened.

Declare Variable E]
Name | Type I Scope ] Attribute I Yalue I Owner I Remark I
Relay_1 BOOL global memory

| oK I Cancel

...If global PVs have already been defined in another cyclic task, they can also be selected by
pressing the spacebar.

The list only contains variables that are compatible with the data type of the new contact!

1.2.3.4.3.4 Checking and optimizing LD

If you click on the &l button in the toolbar or press the ENTER key, the ladder diagram is checked for open
connection lines or other errors and optimized (extra connection lines are deleted, etc.).

Checked and optimized ladder diagram:
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& B&R Automation Studio - [AS_QS] - [logic1.SRC [Ladder Diagram]] M=
File Edit WYiew Insert Open Project Ladder Object Tools Window Help - 8 X
DEE@ ¢ 20 [ XE|TLEE (A YD |2
IEZELEUSIEORGRCRCEGEOEOIEINEEn Nl (O TR S5 S S SRS
0001 —
Button_1 Relay_1
- | FAY
— | {
v
:"‘ll Checking consistence of data types for network 1 of logicl.sre [Cyclic]
Checking consistence ok.
< |
" Boutput [ Debuy | Gy Findin Fies | G Galistack |
Met1,Ln1, ColO COM1  |CP360 C2.82 RUN Y/
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1.2.3.4.3.5 Showing/Hiding information

It is possible to show additional information In the ladder diagram. The Type, Scope, and Remark commands in
the "View" menu and the shortcut menu of the LD editor (opened with the right mouse button in the LD editor)
can be used to select which information is to be shown. A check mark to the left of the menu command means
that this information is being displayed.

Meaning of the additional information:

Information Description
Tvpe Data type of process variables (detailed information concerning data types can be found in
yp the online help).
Scope Valid range of process variables (detailed information about scope can be found in the
P online help).
Up to 34 character long description of the process variable (see the "Variable declaration"
Comment section)

1.2.3.4.3.6 Saving and closing LD

To save the ladder diagram "logic1" on the hard drive of the programming device (under
C:\ASProjects\AS_QS\...),

...Click on the [ icon in the toolbar,

...Pressing the shortcut key CTRL+ S, or
...Select Save from the File menu.

When saved, the ladder diagram is checked and optimized again. Once saved, the Ladder Diagram editor can
be closed.

The LD editor can be closed by...
...Clicking on Close in the File menu, or

...Clicking on the x| button in the upper right corner of the LD editor window.

1.2.3.4.4 Mapping variables

Now the variables that we've defined will be mapped to an input or output, i.e. we will establish a dependency
with the hardware.

Proceed as follows to map the digital input "Button_1":

« In the left section of the project window, click on the symbol for the DI450 module (digital input module).
The right—-hand window will then display the 1/0O Mapping and I/O Configuration tabs.

« Clicking on the I/O Mapping tab displays a list of all data points for the DI450 module.

* To assign the variable name "Button_1" to the first digital input on the DI450 module...

...Double—click on the first line of the PV Name column and enter the variable name "Button_1".
The entry for the variable name is completed when the Enter key is pressed. Or

...Place the cursor in the first line of the list in the PV Name column and press the spacebar.
Then the "Button_1" PV can be selected from the drop—down menu. Press Enter to complete
the entry.

» The task class must also be defined where the variable should be read/written. To do so, click on the
Task class column in the corresponding line and select the desired task class from the menu.
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10 Mapping I 1/0 Configuration

Logical Name Data Type Task Class P Name Description N
+ ModuleOk BOOL Module status [1 = module present)
+@ Digitallnput02 BOOL 24 VDC, <1.2 ms switching delay, sink
+@ Digitallnput03 BOOL 24 VDL, <1.2 ms switching delay, sink
+@ Digitallnput04 BOOL 24 VDC, <1.2 ms switching delay, sink
+@ DigitallnputDs BOOL 24 WDC, <1.2 ms switching delay, sink
+@ DigitallnputDe BOOL 24 WDC, <1.2 ms switching delay, sink
+@ Digitallnput0? BOOL 24 WDC, <1.2 ms switching delay, sink
+@ Digitallnput0s BOOL 24 VDL, <1.2 ms switching delay, sink
+@ Digitallnput03 BOOL 24 VDL, <12 ms switching delay, sink / ¢
+@ Digitallnput10 BOOL 24 VDC, <12 ms switching delay, sink / s %
< \ >

Proceed as follows to map the digital output "Relay_1":

« In the left section of the project window, click on the symbol for the DO479 module (digital output
module). The right-hand window will then display the I/O Mapping and I/O Configuration tabs.

« Clicking on the 1/0 Mapping tab displays a list of all data points for the DO479 module.

» To map the variable name "Relay_1" to the first digital output on the DO479 module...

...Double—click on the first line of the PV Name column and enter the variable name "Relay_1".
The entry for the variable name is completed when the Enter key is pressed. Or

...Place the cursor in the first line of the list in the PV Name column and press the spacebar.
Then the "Relay_1" PV can be selected from the drop—down menu. Press Enter to complete the
entry.

 The task class must also be defined where the variable should be read/written. To do so, click on the
Task class column in the corresponding line and select the desired task class from the menu.

10 Mapping | 1/0 Configuration |

Logical Name Data Type Task Class P Name Description N
+@ ModuleOk BOOL Module status (1 = module present]
@ DigitalQutput02 BOOL 24VDC /05 A, source
@ DigitalOutput03 BOOL 24WDC /054, source
@ DigitalOutput04 BOOL 24WDC /054, source
@ DigitalOutput0s BOOL 24WDC /054, source
@ DigitalQutput0s BOOL 24VDC /D5 A, source
@ DigitalDutputd? BOOL 24VDC /054, source 3
@ DigitalQutput08 BOOL 24VDC /05 A, source
@ DigitalOutput09 BOOL 24WDC /054, source
@ DigitalOutput10 BOOL 24WDC /054, source
@ DigitalOutput11 BOOL 24WDC /054, source v

The "Remark" column usually contains a short function description of the input/output of the selected module.

This column can also be used to enter an additional description. Double—clicking on the "Remark" column will
allow text to be entered there. Input is completed when the Enter key is pressed.
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This additional description is only for documentation and is not transferred to the controller.

1.2.3.5 Building the object and transferring it to the controller

The ladder diagram has to be converted to the processor's machine language for the controller. B&R
Automation Studio™ has a compiler for this purpose. The compiler provides an executable program module
(B&R module) in machine language for the processor.

Before compiling the example program "logic1" and transferring it to the controller, you have to define the
memory area that will be used as target for object transfer.

1.2.3.5.1 Defining the memory area

To define the target memory area for the object "logic1", click on the object symbol in the software configuration
and select the Transfer to command from the Object menu. This displays a list of all possible memory areas for

this object:

& B&R Automation Studio - [AS_QS] - [AS_QS.GDM [Project]]

f File Edit Yiew Insert Open Project Object Tools Window Help = | & X
Dedd & XE | TAEE Q @YY | ?
Model no. Slot | | Software lPelmanent] Serial | Ethemet | Log book |
5,
E]hE}N A5_03 Module Name I Version I Transfer to | Size [bytes) I Desd
% : 2005 BPO =@ cPU
- : & Cyolic #1 - [10ms]
3. P =] logict T UserROM O
“ System Insert Object...
I:v ’ Lg] syscor User ROM 7564
. 9 SK Open
7L 3DI450.60-9 3 Declaration
% 3004796 4
_" 5 Build
Download
Trace
< >
x| - -
O Checking consistence of data types for ne :
Checking consistence ok.
|
Disable —
Delete
Rename .
Password DRAM
" @ output <™ Debuy | Sy Findin Fies | e Calstack | Expent
Properties...
TEmEEEr—COM1  (CP360 C2.82 RUN
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Overview of possible memory areas:

Memory area

Description

User RAM

User RAM is a conditionally nonvolatile memory area (buffered when power is not applied to
the controller) and is available for application software (cyclic objects, data objects, etc.).

User ROM

User ROM can be used to store cyclic objects, data objects, etc. in nonvolatile memory. User
ROM is executed as FlashPROM (electrically erasable read—only memory).

FIX RAM

Using B&R Automation Studio™ (software configuration), you can configure a part of User
RAM to behave like User ROM during a COLD RESTART. This memory area is called FIX
RAM. Objects stored in FIX RAM are not deleted during a COLD RESTART.

COLD RESTART boot mode corresponds to the first time a processor is initialized. During a
COLD RESTART, the operating system is completely restarted and all RAM data is deleted
(exception: objects stored in FIX RAM).

MemCard

Some processor modules can be equipped with a PCMCIA memory card (also called a
MemCard). The MemCard can be used to store cyclic objects, data objects, etc. in honvolatile
memory. That means this memory corresponds to either the User ROM (MemCard as
FlashPROM) or FIX RAM (MemCard as SRAM).

SYS ROM

The operating system B&R Automation Runtime™ is stored in System ROM. System ROM is
a nonvolatile memory area in the form of a FlashPROM (electrically erasable read-only
memory).

DRAM

The object is stored directly in DRAM when transferred to the controller. DRAM is a
nonvolatile memory area and is available for application software (cyclic objects, data objects,
etc.).

1.2.3.5.2 Building and transferring

To compile the example program and transfer it to UserROM...

...Click on the icon in the toolbar, or

...Select the Transfer to Target command in the Project menu.

When run, this command first builds the entire project. It then transfer objects to the defined memory areas
where they are started.

The progress and completion status of the build procedure is shown in the message window:

x|
2

* % O # o

<

Compiling logicl ...

Compiling logicl ok

Erroris) - 0 Warningi(s)

Transferring logicl (User ROM, Vers: V0.00, 03.08.2005, 396 Byte, Path: E:\A3Projec
Transferring logicl ok

~ Blouput [ vetuy | Gy Findin Fles | (e Calistack |

To avoid errors, B&R Automation Studio checks the structure of the target system hardware, the version of the
operating system, and all previously installed software objects during a transfer. Any problems identified are
clearly signaled so that additional errors can be avoided.

The following message is given after the project has been successfully transferred:

1.2.3.5 Building the object and transferring it to the controller
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Transfer Project @@

%@ ; . . :
@3’ ! The entire project on the target is now

up to date !
|

The example program is now running in UserROM. The digital output is set or reset according to the logical
state of the digital input.

1.2.3.6 Testing the object
B&R Automation Studio™ recognizes many problems during programming and indicates them using compiler

messages; however, it is necessary to have a comfortable debugger for large projects. Because of this, powerful
diagnostics tools have been integrated into B&R Automation Studio™.

1.2.3.6.1 LD monitor

With the ladder diagram monitor (or LD monitor), it is possible to show and define process variables from a
ladder diagram running on the controller directly in the LD editor itself.

To open the LD monitor, you have to first open up the LD editor. To do this, double-click on the symbol for
example program "logicl" in the software configuration. You can then open the LD monitor from the LD editor
by...

...Clicking on the Q" icon in the toolbar,

...Pressing the shortcut key CTRL+ M, or

...iSelecting the Monitor command from the View menu.

70 1.2.3.6 Testing the object



Welcome to B&R Automation Software

& BER Automation Studio - [AS_QS] - [logic1.SRC [Ladder Diagram]] M=1E3
{ﬁ File Edit View Insert Open Project Debug Ladder Object Tools Window Help - 8 X
D  d i A vy ? &
N
| Button_1 Relay_1 |
1 | {3
LI | A
0 0
v
ﬂ * Compiling logicl ...
* Cowpiling logicl ok
0 Error(s) - 0 Warning(s)
* Transferring logicl (User ROM, Vers: V0.00, 03.08.2005, 396 Byte, Path: E:\ASProjec’
* Transferring logicl ok
< >
B output {3 Detuy | Gy Find in Files | FJ Galistack |
For Help, press F1 Met 1,Ln 1, Col0 COM1 (CP360 C2.82 RUMN

1.2.3.6.1.1 Defining a variable

Using the Force function in the LD monitor, you can change the state of digital inputs from B&R Automation
Studio™. This function can be used to test the example program "logic1".

Note:

If a process variable is forced, it is assigned a specific value and remains at this value. If an object writes to a
forced process variable, the changed value is only valid for the current cycle. Then the variable is overwritten
with the force value entered.

The Force function is also available in other B&R Automation Studio™ diagnostics tools.

To force the variable "key_1", click on the symbol for the digital input "key_1" with the right mouse button and
select Force from the shortcut menu. Then a dialog box is shown asking if the variable should be forced. Close
this message box with OK.

Important:
A check mark to the left of the Force menu item in the shortcut menu means that the variable is forced. The
values of forced variables are also shown in red in the LD monitor.

The value of the digital input "Button_1" can then be set to 1 by...

...Clicking on the symbol for the digital input with the right mouse button again and selecting "Value" from the
shortcut menu. The value "1" can then be entered. Press Enter to complete the entry. Or

1.2.3.6 Testing the object
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...Clicking on the symbol for the digital input and pressing the spacebar. The value "1" can now be entered.
Press Enter to complete the entry.

The forced value is then shown in RED and the digital output "Relay_1" is set:

1.2.3.6.1.2 Closing the LD monitor

You can close the LD monitor by...
...Clicking on Close in the File menu, or

...Clicking on the _| button in the upper right corner of the LD monitor window.

Additional information concerning the LD monitor can be found in the B&R Automation Studio™ online help.
1.2.3.6.2 System monitor

When you close the LD monitor window, B&R Automation Studio™ remains in monitor mode. The system
monitor (system monitor = software configuration in monitor mode) is shown:

72 1.2.3.6 Testing the object



Welcome to B&R Automation Software

& B&R Automation Studio - [AS_QS] - [AS_QS.GDM [Project]]
f File Edit View Insert Open Project Debug Object Tools Window Help

Dz A BE (TS A W ?
Model no. Software I Permanent [ Serial | Ethernet | Log book I

= :"" A5_05 Module Name I Target vs. Project I Location I State I Descriptionl ~
B 2005 DGy CPU 3

B & Cyclic #1-[10ms] RUN

s BT logict e UserROM  RUN

S @ Sustem

I: . o sysconf equal User ROM USE

. 9 arconfig equal User ROM USE

B .b 3D1450.60-3 iomap equal User ROM USE

B b 3D0D4736 runtime equal User ROM USE

- j cs_brmod on target only System ROk USE

can2000 on target only System ROk USE

fbcan on target only System ROk USE

dbtracer on target only System ROk USE

profiler on target only System ROM  USE

fbethudp on target only System ROk USE

iqvw on target only System ROk USE

inaiqdry on target only System ROk USE
< ‘ 5 locigdry on target only System ROk USE v

fll * Cowpiling iomap ...
* Compiling iomap ok
0 Erroris) - 0 Warningi(s)
* Transferring iomap (User ROM, Vers: V0.00, 03.08.2005, 4408 Byte, Path: E:\ASProjec
* Transferring iomap ok
< >

" output H’_’U Debuy | Gy Findin Files | (%) Callstack ]

Line 3 of 17 COM1  |CP360 C2.582 RUMN
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To turn monitor mode on or off,

...Click on the ;)‘ icon in the toolbar,

...Press the shortcut key CTRL+ M, or
...Select the Monitor command from the View menu.

Different information is shown in the software configuration depending on whether B&R Automation Studio™ is
in Monitor mode or not.

1.2.3.6.2.1 Monitor mode is turned off

In this mode, all objects in the current project are shown. Objects only found on the controller are not shown in
this mode. The following information is displayed in the right—hand part of the project window:

Software l Permanent] Serial ] Ethemet] Log book]

Module Name Yersion | Transfer to | Size (bytes) | Description
=z CPU
&~ Cyclic #1-[10ms]
Lz logict V0,00 User ROM 336
“ mSystem
‘&l sysconf V2.81 User ROM 7616
arconfig V0.00 User ROM 102
iomap V0.00 User ROM 4408
runtime Y1.09 User ROM 31244
Column Description
Module name Symbol and name of the software object.
Version Version number of the software object.
Transfer to Target memory for the software object (valid for the next transfer).
Size (bytes) Size of the compiled software object in bytes. If the object has not been compiled yet,
then the value 0 is shown.

1.2.3.6.2.2 Monitor mode is turned on

In this view, the differences between the current project (computer) and the controller are shown. The following
information is provided in addition to the symbol and name of an object:
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Software I Permanent | Serial | Ethemet | Log book |

Module Name Target vs. Project | Location State Description A
C(z): CPU
~ Cyclic #1 -[10ms] RUN
Lir] logict equal UserROM  RUN
@ System
— :; spsconf equal User ROM USE
4| arconfig equal User ROM USE
— ﬂ iomap equal User ROM USE
— |  runtime equal User ROM USE
— ﬁ cs_brmod on target only System ROk USE
| can2000 on target only System ROk USE
- ﬁ fbcan on target only System ROk USE
4| dbtracer oh target only System ROk USE
4| profiler on target only System ROk USE
— ﬂ fbethudp on target only System ROk USE
o on target only Spstem ROk USE
4| inaigdry on target only System ROk USE
4| locigdry on target only System ROk USE 2
Column Description

Module name

Symbol and name of the software object.

Target vs. project

Obijects in the project and on the controller are compared and the result is shown:

» On target only

Object is only on the controller (target system).
* Not on target

Object is not on the controller (only in project).
* Older on target

Object in the project is more current than the one on the controller.
* Newer on target

Object on the controller is more current than the one in the project.
* Identical

Object in the project and on the controller are identical.

Location

Memory where the object can be found on the controller.

State

Status of the object.

The status of cyclic objects (cyclic objects, timer objects, interrupt and exception
objects) and idle time objects:

* RUN
Software object is being executed.
« STOP
Software object stopped (NOT being executed).

The status of system and data objects:

* RDY
The software object (system or data object) is ready to be used by other
objects.

« USE

The software object (system or data object) is being used by other objects.

Description

1.2.3.6 Testing the object

A data definition can be entered here by the user. The length of the text cannot
exceed 50 characters.

Description text can be modified as follows:
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« Mark the text and open the Properties dialog box with the right mouse
button.

* Once there, open the General tab.

« In the "Description” section, enter the desired text.

Additional information concerning the system monitor can be found in the B&R Automation Studio™ online
help.

1.2.3.6.3 Watch

Using the Watch function, you can view, monitor, and change the values of process variables found on the
controller. Open the Watch window for the object "logicl" by...

...Clicking on the symbol "logic1" in the software configuration and selecting the Watch command in the Open
menu, or

...Clicking on the symbol "logic1" with the right mouse button in the software configuration and selecting the
"Watch" command from the shortcut menu which appears.

The following information is shown in the Watch window:

N: | B&R Automation Studio - [AS_QS] - [logic1 [Watch] ]

.QM»' Eadit View I pen Project Debug Object ools  Window Hel
J DEHF |+t BR|ox | XEF|OLSE |0 @22 |2 (|3 |8e|! B0 |
‘s (@ (B |G 0 | & ®| 20 a6 108168 e & |
Name I Type | Scope I Force I Value
:’fll * Compiling iomap ... ~
* Compiling iomap ok
0 Erroris) - 0 Warningis)
* Transferring iomap (User ROM, Vers: V0.00, 03.08.2005, 4408 Byte, Path: E:\ASProj
* Transferring iomap ok =
v
< | >
= output M Detuy | Oy Find in Files | F Calistack |
For Help, press F1 [ COM1  |CP360 C2.82 RUN y
Column Description
Name Names of process variables are shown in this column.
Type The data type of each variable is shown in this column.
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The data type defines the memory requirements and value range for a process
variable (detailed information can be found in the online help).

Scope The user can define the scope of the variable in a drop—down box. The scope is
predefined as global in the global editor.

The declaration can be called in such a way that it relates only to an object. Only
variables used within this object are displayed. For objects, the scope of variables can
also be defined as local. An object—specific declaration is called if ...

» ... The editor of an object is open and the window is in the foreground (e.g.
LD editor open), or
* ... An object (e.g. LD object) is selected in the software configuration.

The drop—down box is called up by double-clicking or by pressing the spacebar.

Selection is made using the cursor keys or mouse.

Force The following information is shown in this column:
Symbol Description Force
y P status
® Force symbol for input Inactive
(green)
* Force symbol for input Active
(green)
@ Force symbol for output (red) Inactive
» Force symbol for output (red) Active
No symbol Variable in memory -
Value The value of the variable is shown in this column. You can choose from several

display formats:

* Binary

* QOctal

» Decimal

» Hexadecimal
* String

The commands Binary, Octal, Decimal, Hexadecimal and String in the View menu
and in the shortcut menu for the Watch window (called with the right mouse button in
the Watch window) can be used to select the view format. A dot - to the left of the
menu item means that the variable values will be displayed in this format.

1.2.3.6.3.1 Inserting a variable

All functions in the Watch window refer to the software object that was marked in the software configuration
when the Watch function was called. That means you can only insert variables that exist in the selected object.

You can insert a variable in the Watch window as follows:

* The Watch window has to be the active window!
« Insert a new object by...

...Clicking on the “§ icon in the toolbar,

...Pressing INS and then the spacebar,

...Clicking "Variable" in the "Insert" menu, or
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...Clicking in the Watch window with the right mouse button and selecting the Insert variable command in the
shortcut menu which appears.

« In the Insert variable dialog box, select the desired variable (e.g. "Button_1") and then click on the
Add button.

You can also select several variable at the same time in the Insert Variable dialog box and insert them into the
watch window. To do this, press and hold Shift when selecting the variables (with the mouse or cursor keys):

M [nsert Variable @

Add

BOOL Cancel |

Button_1
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After closing the dialog box by pressing the Add button, all marked variables are inserted into the Watch
window:

€ B&R Automation Studio - [AS_QS] - [logic1 [Watch] ]

QF[\E Edit Yiew Insert Open Project Debug Object Tools Window Help
Ips@@|s 2o~ | x| B |[Q@22 |2 ||t e F|
B SHE T e X e w2 e 108 e ke oo | u
Name I Type I Scope I Force I Value I
9 Button_1 BOOL global X TRUE
9 PRelay 1 i BOOL global L TRUE
:’f]l * Compiling iomap ... ~
* Cowpiling iomap ok
|0 Erroris) - 0 Warningis) =
* Transferring iomap (User ROM, Vers: V0.00, 03.08.2005, 4408 Byte, Path: E:\ASProj
* Transferring iomap ok =
v
< T | >
" Poutput [ petuy | G Findin Fles | (el Calistack |
For Help, press F1 | COM1 |CP360 C2.82  |RUN 4

1.2.3.6.3.2 Defining a variable
You can change the value of a variable as follows:

« Select the respective variable in the Watch window.
¢ Change the value of a variable by...

...Pressing the spacebar (the cursor has to be in the Value column) and entering the desired value,
...Clicking on "Variable" in the Edit menu and entering the desired value, or
...Entering the desired value directly (the cursor has to be in the Value column).

« Press Enter to accept the new value or ESC to disregard the change.

Important:
If the variable to be changed is an input or output as with our example (digital input "Button_1" or digital output
"Relay_1"), the variable is automatically forced after acknowledgement.
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1.2.3.6.3.3 Activating/Deactivating the force status
The force status of a variable can be activated manually.
To activate the force status of a variable, mark the variable in the Watch window and...

...Click on the 3 icon in the toolbar,

...Click on Force off in the Object menu, or
...Click on Force off in the shortcut menu (right mouse button).

A dialog box is then shown asking if the force status of the variable should be changed. Close this message box
with OK.

Note:

A check mark to the left of the Force menu item in the Object menu and in the shortcut menu means that the
variable is forced! The following symbols in the Force column of the watch window also indicate a forced
variable.

Identifies an active force status

. Force
Symbol Description status
X Force symbol for input (green)  Active
® Force symbol for output (red) Active

To deactivate the force status of a variable, mark it in the Watch window and click on Force on/off again in the
Object menu or shortcut menu (right mouse button). A dialog box is then shown asking if the process variable
should be forced. Close this message box with OK.

If you want to deactivate the force status of all variables in the Watch window at the same time, click on the &

button in the toolbar or on Force all off in the Object menu.

1.2.3.6.3.4 Closing the Watch window
You can close the Watch window by...
...Clicking on Close in the File menu, or

...Clicking on the x| button in the upper right corner of the Watch window.

Additional information concerning all functions of the Watch window can be found in the B&R Automation
Studio™ online help.

1.2.4 Frequently asked questions
1.2.4.1 How do | install the operating system?

The Automation Runtime™ operating system is stored in the processor's System ROM (CPU or parallel
processor).
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ALV
-~ —
- @ «~ System ROM is a nonvolatile memory area in the form of a FlashPROM (electrically erasable
of W read—only memory).

You can download or update the B&R Automation Runtime™ operating system yourself using B&R Automation
Studio™.

Important:

The operating system download or update is described for each module in the respective hardware users
manual. You can also look in the module description integrated in B&R Automation Studio™. Please note the
switch settings for bootstrap loader mode or RUN mode listed there.

1.2.4.1.1 Processors with application memory

Application memory is always delivered without an operating system installed. The first operating system
installation (operating system download) is carried out as follows for processors with application memory:

1. Turn off power to the controller. This is absolutely necessary since the application memory can only be
removed or inserted without power applied!

2. Insert new FlashPROM application memory and return power. Make sure that the write—protect switch on the
front of the application memory is in the write position!

3. Take the online cable and connect the computer to the CPU where the operating system should be installed.
4. Start B&R Automation Studio™.
5. Open a project in B&R Automation Studio™. Use the Open project... command from the File menu for this.

6. Start the download procedure by opening up the Services item in the Project menu. Select Transfer
Operating System... from the menu shown.

7. B&R Automation Studio™ now gathers all the information required for downloading the operating system from
the controller (type and revision of the application memory, etc.).
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Operating System Transfer @

03””‘01101 Warning:

Any information on the target will be erased during

7111 101 101] the update of the target operating system.
1010101001(

ool
01041101000 ™ oo

Select target software version:

G2.81 Browse
I Weiter > | Abbrechen | Hilfe |

8. If a different operating system version than the one displayed should be transferred to the target system, you
can click on the Browse button to select another version.

9. FlashPROM is erased after clicking on Next > . The selected version of the operating system is then
downloaded to FlashPROM. Download progress is shown on the screen. The download procedure can take a
few minutes!

10. The controller is now ready for operation.

Important:
If the download procedure is interrupted, the operating system installation has to be started again!

1.2.4.1.2 Processors without application memory

An operating system is already installed on processors without application memory (CP260, IF260, CP360,
IP161, XP152, CP430, CP47x, CP77x, AR102, AR105, ARxxx) before they are delivered.

Updating the operating system is only possible in RUN mode. Information about the RUN mode setting can be
found in the hardware documentation. The following steps are necessary for an operating system update:

1. Take the online cable and connect the computer to the processor (CPU or PP) where the operating system
should be updated.

2. Start B&R Automation Studio™.
3. Open a project in B&R Automation Studio™. Use the Open project... command from the File menu for this.

4. Start the download procedure by opening up the Services item in the Project menu. Select Transfer
Operating System... from the menu shown.

5. B&R Automation Studio™ will now get all of the information necessary for the operating system download
from the controller:

82 1.2.4.1 How do | install the operating system?



Welcome to B&R Automation Software

Operating System Transfer @

g111101101 ‘aming

Any information on the target will be erased during

f’f’ 101 10 ﬂ the update of the target operating system.
1010101001(

01011110101
10101110100

Target:

CP360

Select target software version:

G281 Browse |
I Weiter > | Abbrechen | Hilfe |

6. If a different operating system version than the one displayed should be transferred to the target system, you
can click on the Browse button to select another version.

7. FlashPROM is erased after clicking on Next > . The selected version of the operating system is then
downloaded to FlashPROM. Download progress is shown on the screen. The download procedure can take a
few minutes!

8. The controller is now ready for operation.

Important:
If the download procedure is interrupted, the operating system installation has to be started again!

1.2.4.2 How can | work without hardware?
B&R Automation Studio™ is a hardware—-oriented programming system. That means the hardware has to be
defined when creating a project. We differentiate between automatic hardware recognition and manual hardware

definition.

If you want to work without hardware, hardware must be defined manually when the project is created.

1.2.4.2.1 Defining additional modules

After creating a project, additional modules can be defined on the left side of the project window (e.g. digital or
analog 1/0 modules). Proceed as follows to do so:

¢ Place the cursor in the hardware configuration at the position where a new module should be inserted.
« Insert a new module by...

.. Clicking on Module... in the Insert menu, or
.. Clicking on the Insert... command in the shortcut menu (right mouse click), or
.. Pressing the INS key.

* Select the desired module in the module selection window.
¢ Confirm the selection by clicking on OK.
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You can create any hardware configuration by simply repeating this procedures for all desired modules. Then
you can declare variables, create objects, etc. in the usual way.

Please note:
Be aware that you can program a project without hardware, but you can't test it!
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1.2.4.2.2 Manual hardware definition

A detailed description of the steps required for manual hardware definition can be found in the Creating a new
project section.

Of course, if there is no target system hardware present, then a connection cannot be made between the
programming device and the target system. In other words, the programming device remains OFFLINE.

1.2.4.3 Kann ich mehrere B&R Automation Studio Versionen installieren?

Multiple installations of B&R Automation Studio have been possible since V2.2. Changing to different versions
takes place by using the Version Changer. However, only one version at a time can be active.

Older B&R Automation Studio versions have had their installation programs modified (as far back as V1.4.1) so
that they can also be installed alongside newer versions.

1.2.4.3.1 Installing the Version Changer

The Version Changer must be installed on your system before it can be selected from the Start Menu. To do
this, run "BrMenu.exe" from the root directory of your language-specific installation CD.

The following dialog box opens:

'™ B&R Automation Software CD: V 2.5.0.24 - English

Available Setup Sets:

Documentation
Revision Information Automation Software 2.5.0.24, English
Installation Guide, English

AS Setup sets
Automation Studio 2.5.0.24, Enaglish
Automation Net [PVl Runtime & Server) 2.5.0.3016, English
Automation Net [P Runtime) 2.5.0.3116, English
ARD10 Installation 2.5.0.4115 (T 2.80), English
AR102 Installation Kit 2.4.0.8 [ 2.66), English
AR105 Installation Kit 2.4.0.8 [V 2.66), English
MTC & Mkey Utilities 2.3.0.1702 [V 2.0), English
Automation Studio VYersion Changer 2.5.0.7003, English

Automation Runtime Uparades
Upgrade Automation Runtime ¥ 2.37 [SG3), English
Uparade Automation Runtime ¥ 2.66 [SG4), Endlish
Upgrade Automation Runtime ¥ 2.67 [SG4), English
Upgrade Automation Runtime ¥ 2.68 [SG4), English

I Start | Close

Select "Automation Studio Version Changer" and begin the installation procedure by clicking on the Start
button.

Menus will lead you through the installation process. If installation is successful, then the Version Changer is
displayed under 'B&R Automation' in the Start Menu.
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If several versions are installed at one time, the Version Changer can be used to switch between them.

Start the Version Changer from the Start menu:

B2 - ] VY mus

wfl Mu Famnuter
B | Meues Office-Dokument
‘) Office-Dokument &ffnen
@) Set Program Access and Defaults
%2 Windows Catalog
% windows Update

i Automation Studio 2.50 Deutsch  »
@) Automation Studio 2.50 English ~ »

Eﬂ AS Version Changer

@ AS YersionChanger Help
o PvIInfos

&2 PYIManager

[oF PYI Monitor

[T) Accessories

B&R Automation
[T) Startup
[T) Helpware
LU () HTML Help Workshap

» [ PYIMonitor (Remote)

i UnInstall Automation Software

Log OFff @ Shut Down

|#/start (2} o8 Zy >

The dialog box which appears displays the active version by highlighting it. The up/down cursor keys can be
used to highlight the version which should now be used. Clicking the Change Version button activates the
highlighted version. This process can take a few seconds.
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B&R AS_¥ersionChanger =101 x|

— Active Version
25.0.24 English Change Yersion
Hide Yersion
Edit Remark

— Installed Yersion(s)

4" 2.5.1.3[German)

¥~ 251.3(English)

" 25.0.24 (German)
" 25.0.24 English)
¥~ 241.22 (German)
v
v

2.4.1.22 [English)
Y 2.4.0.10 (English)

|

Status

Checking operating system: WIN NT, or higher found

e OK -

i

B&R AS_VersionChanger(2.5.0.7010] started at: Thursday August 04 2005 o
Searching for the active version...
Searching for installed version(s]...

- 7 installed Yersion(s) found ---
Check changing rights for version 45 2.5.1.3

. o

Ezit

...............................................

%Bun active "v"elsioné Help

The Run active version button starts the currently active version and Exit closes this window. Additional
information about the version changer can be found in its help documentation.

1.3 Shortcut keys

1.3.1 General
Shortcut keys Description

+/- Trees can be expanded and collapsed using the + and keys on the number pad. As an
alternative to number pad keys, CTRL+- and CTRL++ can be used on the normal
keyboard.

ENTER Opens the respective editor in the software configuration or closes the dialog box using
the highlighted button (usually OK).

ALT+ENTER With Alt+ENTER, you can enter the respective properties dialog box.

ESC Cancels entries and dialog boxes.

F1 Opens context—sensitive help.

F4 Opens selection boxes (e.g. selection box for task class in the properties dialog box for
tasks).

CTRL+F4 Closes current editor window.

1.3 Shortcut keys
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ALT+F4 Closes B&R Automation Studio™.
F6 Switches between left and right panes of the project window.
CTRL+F6 Switches between the individual editor windows, an alternative to CTRL+TAB.

SHIFT+CTRL+F6

Like Ctrl+F6 but in the other direction, an alternative to SHIFT+CTRL+TAB.

SHIFT+F10 Opens the respective shortcut menu (like the right mouse button), the shortcut key can
also be used (to the left of the rightmost CTRL key on a Windows keyboard).

ALT+SPACEBAR Opens the AS window system menu.

ALT+- Opens the system menu in the respective editor window.

INS Inserts a new element in a table. The new element is inserted above the current cursor
position.

CTRL+INS If several hierarchies of elements exist in a table or an editor (main and
sub—elements), the main elements are to be created with CTRL+INS and the
sub-elements with INS. If the cursor is on a main element, the sub—element is inserted
as the last element in the list below the main element.

DEL Deletes the currently marked object.

SPACEBAR With the spacebar, the currently marked cell in a table goes into input mode. In a cell
that is already in entry mode, the SPACEBAR is used to go to selection dialog boxes
(if available).

CTRL+D Disables the object currently marked by the cursor.

CTRL+R Target memory of the software object is User RAM.

CTRL+U Target memory of the software object is User ROM.

CTRL+I Target memory of the software object is FIXRAM.

CTRL+E Target memory of the software object is a MEMCard.

CTRL+T Target memory of the software object is SYSTEM ROM.

CTRL+X Cuts the currently marked block and places it on the clipboard.

CTRL+C Copies the currently marked block to the clipboard.

CTRL+V Pastes a block from the clipboard.

CTRL+Z Undo the last action.

CTRL+Y Redo the last undo action.

CTRL+S Saves.

CTRL+P Prints.

CTRL+F Calls the Find dialog box.

CTRL+H Calls the Replace dialog box.

Calls the Goto function.
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CTRL+G

CTRL+W

Opens the PV Monitor.

1.3.2 Desktop

Shortcut keys Description

CTRL+O Opens a project.

CTRL+N Creates a new project.

CTRL+M Activates monitor mode.

ALT+0 Switches to the project window.

ALT+1 Places focus in the message window (under the main window).

F4 Jumps to the next message in the message window. Either the next error message or
the next result from Edit / Find in Files depending on which tab is active in the
message window.

SHIFT+F4 Jumps to the previous message in the message window.

1.3.3 Text editors

Shortcut keys Description
F3 Continues searching forward.
SHIFT+F3 Continues searching backwards.
1.3.4 Build & transfer
Shortcut keys Description
STRG+F5 Transfer to PLC.
F7 Build
CTRL+F7 Build All
1.3.5 Debugger
Shortcut keys Description
F5 Continue
SHIFT+F5 Cancels Debugger, allows task to continue.
F9 Set breakpoint.
SHIFT+F9 Show breakpoints

1.3.2 Desktop
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F11

Step into

F10

Step over

1.3.6 LAD editor

Shortcut keys

Description

Shortcut keys for the LD editor can be found in the tooltips on the toolbar or next to items in the menus.
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2 How do | use the help system?

2.1 Online help window — General

E? B&R Automation Software Hilfe 3 = |I:I|5|
A A=
Ausblenden  Suchen Zuriick Vorwarts  Startseite  Drucken

Inhalt I Index I §uchen| Eavoritenl

Willkommen bei B&R Automation
Software™

> _FWillkommen bei B&R Automation Software
E’l Wie verwende ich das Hilfesystem?

Q Projektierung und Support

Q B&R Software Welt

9 B&R Hardware Welt

Herzlich willkommen im Online
Hilfesystem von Bernecker &

Rainer........
I [
] Hides/Shows the tabs on the left. = Switches to the previously viewed page if the "Back"
i A Vorwats  |PUtton has been pressed.
Synchronizes the currently ﬁ Switches back to the first page of the online help.
o displaygd help page with the T
~—|navigation bar. -
& Switches to the page previously é Offers the following possibilites:
Zuiick  |Viewed. Drucken o )
- - * Printing a selected topic
* Printing a selected topic with all of its
subtopics

2.2 You can find information in the online help system in one of the
following ways:

1. Context—sensitive help
The context-sensitive help system in Automation Studio can be opened at any time. Pressing the F1
key calls up corresponding help about the current context (LD, hardware configuration, hardware
modules, etc.).

2. Help for menus, toolbars, etc.
You can obtain help about any specific element in the user interface. After pressing Shift+F1, a question

mark appears next to the mouse pointer: [Q? Then click on the element (menu item, toolbar, etc.)
whose help should be displayed.

3. Using the online help

The tabs above the table of contents can be used to select the following contents:

2 How do | use the help system? 91



92

Welcome to B&R Automation Software

Inhalt I Index | Suchen | Favoriten |

¢ Contents (Alt—-C) : Allows a topic to be selected from a section of the online help

¢ Index (Alt=N): Allows you to search for a topic using the index. The more letters that
are entered, the more exact the topic selection. It is not recommended to place search
terms one right after the other.

¢ Search (Alt=S): Allows a search for a topic by specifying a certain word or sentence in
the online help.

¢ Fine—tuning your search:

[(General tips: Since the search function only returns pages that contain
all of the words in the query, simply add more words to the search
terms that have already been entered.

¥ou can exclude a word from your search with a hyphen ("-") placed
directly before that word (a space must come before the hyphen).

[(Bearching for word groups: You can search for word groups simply by
adding quotation marks. Words surrounded by quotes ("like
these") appear exactly this way in the texts which are returned.

¢ Favorites (Alt—=F): Allows favorite personal bookmarks to be saved.

2 How do | use the help system?
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