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Prerequisites and requirements

Training modules  TM213 — Automation Runtime

APROL
Automation Runtime
Software SuSE LINUX
Hardware 1 control computer, 1 controller
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Introduction

1 Introduction

You have chosen to take B&R's APROL System Concept training module to learn about the components
of this system, to get to know how to configure your own system with APROL, and to become familiar
with the many different ways this process control system can be used.

Some of you may just want to learn about what types of configuration and expansion possibilities exist;
others of you might actually be working with the APROL process control system and configuring your
first systems after this seminar is over.

We will do our very best to provide each and every one of you with as much information as possible
to meet your requirements.

Nevertheless, the technical expertise of your seminar leader is not the only factor contributing to your
personal success during this seminar. Success depends on cooperation and interaction between course
members and the seminar leader, as well as the attitude of individual participants towards teamwork
and the course in general.

3
APROL

Engineering

Figure 1: First time engineering
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Introduction

Learning objectives

The APROL System Concept seminar is meant to provide you with insight into the performance of this
system while bringing you closer to how it actually works. Once you have finished this seminar, you
will be in a position to make the best possible use of the advantages provided by APROL, including its
complete and intuitive engineering concept.

Our goal is clear: Once you have completed this seminar, we want you to be able to solve common
problems that occur in the field of automation using the standard system components and library function
blocks included with this system.

This training documentation includes numerous screenshots that will help you to get a much better idea
of your own system.

This seminar will also show how a project can be properly managed. This refers to the delegation of
responsibilities for project engineering as well as for structuring the system. System administration can
now be managed at all times.

System introduction

_ System-Loqgin APROL

APROL System-Concept The CaeManager
— The Help System of APROL

The User Managerment

Figure 2: Overview
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System introduction

The philosophy

Our goal with APROL is to provide a process control system that achieves the highest levels of perfor-
mance.

What is a process control system?

A process control system generally refers to several controllers, usually B&R systems, connected to
many different kinds of computer systems (control computers). These computers carry out a wide variety
of tasks. For example, they can monitor all data which is important for executing an automated task
(process) and use databases to collect it.

Other computers provide the user with graphical user interfaces that can be used to monitor running
processes and analyze all of the collected data (operator station).

The connection to the controllers is established via one or more process buses.

In the past, every component in a process control system had to be programmed separately. This meant
that there had to be different programmers for the control level, the graphical user interface, the databas-
es, and the process bus system. The result is a SCADA system (Supervisory Control and Data Acquisi-
tion). The effort and expense necessary to make changes or correct any errors can easily be imagined.
Furthermore, several experts (who hopefully communicate well with each other) are needed in order to
successfully implement a complete system.

It was our goal to rid ourselves of this "separation of powers" and provide the user with a complete
configuration interface that can be operated on all levels.

With its CaeManager, APROL provides exactly this type of configuration interface. Using function charts,
you are in a position to configure and program both the control computer (with alarms, trending, visu-
alization, etc.) as well as the controllers themselves. A connection (line) between a block level control
computer and a block level controller automatically represents a communication variable. There is there-
fore a configuration file that is automatically created to handle communication; this prevents the possi-
bility of oversights.

As an additional feature, APROL also makes it possible to incorporate the control computer into different

controller and closed loop control tasks. This is done by simply changing the Physical View (level on
which a block is processed) of a block.
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The following symbolic representation shows the areas of process control engineering that are covered
by the APROL CaeManager:

CONTROL
COMPUTER

OPERATOR
STATIONS

CONTROL

CONCURRENy

FIELD LEVEL
CPU'S

BUS SYSTEM
COMMUNICATION

Figure 3: The APROL philosophy
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2.2

The process control system components

APROL is a system for process control that runs on the Linux operating system. All APROL programs
exchange their data using the TCP/IP communication protocol. Data is then exchanged between the
programs via the Ethernet TCP/IP network that links the computers together.

Programs can be divided up between user interface programs and programs that run in the background.
As the name indicates, user interface programs (or applications) are programs which use input fields,
buttons, and other elements on the screen for entering data and triggering actions. As a general rule,
background programs, or daemons, do not output messages to the screen. Instead, in each system they
handle fixed tasks which are read from configuration files when started (drivers, etc.).

The Engineering Server is used to completely configure the process control system down to the control
level. The Engineering Server handles the complete distribution of the system (downloading tasks
to the controller, downloading the Operator System, downloading the Runtime System (background
processes)).

I G R

Figure 4: The APROL philosophy

The Runtime System uses data from the Engineering System and is basically the heart of the process
control system. This system monitors, collects and distributes the process data configured in the Engi-
neering System so that it can be processed further.
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System introduction

The Operator System forms the interface between man and machine. These programs are used to
observe the process on one or more operator station monitors and can be operated with a mouse,
keyboard or touch screen. The number of operator stations is limited by the network topology (TCP/IP
network, netmask, etc).

The Engineering, Runtime, and Operator Systems combined make up the APROL system.

The Engineering System as well as the Runtime System and Operator System can be installed and
used either individually or together on the same computer. Because standard hardware components
are used and extend compatibility across all performance classes, we are able to implement a scalable
system that has no problem handling increasing requirements as they arise.
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Figure 5: Scalability

Note: Redundant control computers

A computer is used as engineering server. Normally, only one runtime system is installed.
However, it can be designed as a redundant system (hot standby, 2 control computers).

Every operator station has an engineering client which can work with the central Engineering System
database. This functionality is referred to as "concurrent engineering" and allows several project de-
signers to work with the Engineering System database at the same time. Parts of a project that are
being worked on by others can still be opened in read-only mode. This prevents the problem of compli-
cated data merging later on.
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Note: Multiple graphical interfaces

The number of project designers is limited by the number of operating licenses. The Engineering
environment can be accessed via VNC (virtual network computing, LINUX Program: krdc) or
via the LINUX X-Window system.

Actions
@ Computer 4
@ Fun Command. ..
Switch User
Lock Screen

Logout

-.*&ﬂil‘_lﬂ

(Possible command from console: (X :1 —ac —query IP address or computer name —dpi 75) (1
for first session)

Frequently, engineers work on a "Windows Host System" using VNC Viewer. (any computer
on the network can therefore serve as an engineering client)

X programs such as "xming" provide additional options.

The information in the central engineering database is used to generate all of the user programs and
to create the runtime database.

Bus systems

A wide variety of bus systems are used to connect the individual control system components.

The computers where the Runtime, Operator and Engineering System process control system applica-
tions run are connected to each other via the system or operator bus. The system bus is designed
as an Ethernet TCP/IP network, which makes it possible to replicate all of the possible structures in this
particular field.

") Note: System bus
:

As a rule, the system bus is designed as a self-contained Ethernet network in order to guar-
antee security. A gateway server is generally used for exchanging data with other company
departments. For the network structure, switches or hubs are needed to combine line and star-
formed topologies.

Standard network components are used in the computers.

The process bus is available for connecting process control system components to the controllers. This
connection is also made via Ethernet.
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Up to 254 stations can be connected to the Ethernet network in an APROL configuration (netmask
255.255.255.0); the transfer rate for Intel controllers (SG4) can reach up to 100 Mbit/s. The network can
be equipped with hubs or switches to achieve conventional structural network configurations. Because
of this, it is important to use the settings specified by the respective IT department.

Note: Process bus physical properties

The trend has recently been more towards using Ethernet as the process bus due to its flexibility
and better performance. However, it is still possible to use a serial link.

Fieldbus systems such as POWERLINK, PROFIBUS DP, Modbus, serial links, etc. can be used to
connect transmitters, external hardware, or remote I/O systems. Explaining how to configure these types
of connections would far exceed the bounds of this system introduction. Instead, they will be handled
in later seminars.

optional:
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Figure 6: Bus systems

TM800 - APROL System Concept [l




System introduction

2.4 Multi Runtime System (MRS) concept

A Multi Runtime System (MRS) consists of multiple logical RUNTIME systems (see CaeManager
"APROL system"), that are created and managed in the same project. Typically, these RUNTIME sys-
tems run on different hardware (servers), although this is not mandatory.

The reason for doing so is to create automation islands (subsystems), which are nevertheless able
to exchange data with other automation islands. The project engineer does not need to worry about
which variables need to be exchanged, since the system detects this automatically. This decentralizes
configuration and downloading as well. (makes it possible to commission (modify) the subsystems sep-
arately). This automatically improves the performance of the Engineering and Runtime systems and
distributes the load.

Iﬁ Engineering
GAE-Project System
LU LRI ] . LR
Operator- Operator- Operator-
S;P:S’m g System System
Systembus T T
Control Computer Cantrol Computer Caontrol Computer| |Contral Computer
3 3 3| g
Runtime- Runtime- Runtime- Gateway-
System 1 System 2 System 3 Syslerny
Fe
Operator-
System
Processhus
L
Controller 4 Controller 5-6 Controller 7
automation unit 2 automation unit 3

Figure 7: MRS system concept
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By implementing a "GLOBAL CLUSTER" and routing all data to it, it is now easy perform queries (Alarm,
Trend, etc.) across multiple automation islands. It is also possible to set up all or some of the subsystems

as redundant.

control room 1 control room 2

Operator-
System 101
I
/
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Oiperator-
Swatem I

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

Figure 8: Plantwide constellation

Additional information can be found in the APROL product documentation.

TM800 - APROL System Concept K]




System introduction

2.5 Redundant controllers

In systems where high-availability is required, redundancy must be extended to the controller level. This
involves using redundant controllers with a redundant process bus and a redundant fieldbus (POWER-
LINK).

One is the primary controller and the other is the secondary controller, and at any given time one of them
is active while the other is in standby.

redundaney link

FOL connection

ETHEARET mol cn sl

POWERLINK

|
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Figure 9: The concept of redundant controllers

Advantages of using redundant controllers:

Prevents downtime due to hardware failure.

Hot standby ensures immediate failover in the event of a "single point of failure".
Makes it easy to replace controllers during operation.

Redundant fieldbus networks (separately routed cables) to prevent I/O failures.

Redundant process bus for reliable communication with process control system.

Additional information can be found in the APROL product documentation.
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3 APROL system login

3.1 Logging on to the engineering system

At your training desk, you should find a control computer which has been set up with the Linux operating
system. In addition, APROL has been installed with the Engineering System (login "engin" and and
password ".engin") and the Runtime/Operator System (login "runtime” and password ".runtime™).

") Note: FAT, etc.

This nearly corresponds with how APROL is delivered. B&R delivers completely installed sys-
tems which have undergone testing before delivery. This testing checks to make sure that all
components and their functions on the system are working. The only thing that remains to be
done is configure the system (Operator, RUNTIME, Engineering, etc.). If desired, a FAT (Fac-
tory Acceptance Test) can also be carried out at B&R.

The Linux operating system is a multi-user and multitasking-capable operating system known for its
high degree of stability. Another considerable advantage is that it can manage several graphical user
interfaces.

The Engineering and Runtime/Operator systems can be likened to independent Linux users who
start in separate directory structures with adapted environments. All necessary process control system
components for the user are preinstalled at the factory.

If a FAT is requested, the entire system including servers, operator stations and controllers can be put
together and pre-configured. A project version can also be "broken in" if one is provided.

The following image appears after the computer finishes booting (example):

o APROL R X 0-08 (635t (aproltr)
- Engineering-System

engin

Rurtime-System !
ruritime & =

Username: | ]

Password: [ ]

Figure 10: System login
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APROL system login

You identify yourself on the system by logging in as either an "engin" or "runtime" user.

*

Note: LINUX login

The login makes sure that the system is protected from unauthorized access from the very
beginning. Unlike other systems, however, Linux is able to graphically represent several users
at the same time.

Note: Installation

Just in case, installation media are available for each computer. This includes both the Linux
operating system, which contains the necessary packages for use with APROL, as well as the
APROL system software itself. The user is guided through the installation by a series of dialog
boxes. The installation files (ISO format) are also available on the B&R website.

€& - C [ www.br-automation.com/en/downloads/#categories=software/aprol-process-control/r-40-08/obligatory#version=all

- Follow us: ﬂg m u English Contact Login @)~ SearchinWeb

‘Company ‘ Industries ‘ Technologies | Products | Evenis | Academy | Career ‘ Downloads | Service ‘

Homepage > Downloads

Downloads
APROL process control
Software | 3N Automation Studio - R 4.0-08 L3S Obligatory
Industrial PCs and Panels Automation Runtime R 4.0-07 Optional
Control and /O systems Automation NET/PVI R 4.0-06
Safety technology APROL process control » R 4.0-05
Share Networks and fieldbus modules Automation Studio Target for R4.0-04
CE Motion control Simulink R 4.0-03
L h Power supplies S_EEDES‘GNER R 4.0-02
E Accessories h FieldbusDESIGNER i R 4.0-01 b
Results Filter by: All Languages ﬂ All Versions ﬂ ':a; Full Text Search
Downloads found: 37

» Installation (1)

» System Software DVD1 (1)

= Suatem Snffwara NVN? /11

If an AutoLogin (automatic login into a graphical environment) is required, this can easily be
implemented using standard Linux functions. This would mean that the desired environment is
displayed right away when the server is started.
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3.2

APROL system login

Window manager

KDE (K Desktop Environment) is used as the window manager not only because it is similar to the look
and feel of Windows, but because it is a very comfortable interface for helping users get their work done.

The window manager is configured in such a way that all applications needed in the Engineering and
Runtime systems can be started.

All Applications
%y CaeManager
a* Operator Manager
@l TrendviewerConfig
i Download Manager
@ StartManager
% Controller Manager
%, Diagnesis
[7] Reports
‘ System configuration
/a, Services
& Shittlogbook
el APROL Web Portal
AFPROL product documentation
[e§§ Automation Studio Help
% Language »
= Frint 4

*r ¥ ¥ ¥

i Tools »
& APROL Licensing
-/ SUSE Menu »
# Configure Desktop (Personal Settings)
&8 Find Files/Folders

Actions
@ Computer »

@ Run Command...
Switch User

[A] Lock Screen
Logout

..&uﬂ'ﬁ o

Figure 11: Window manager

The most important application for configuring systems with APROL is CaeManager. As is familiar with
most Windows applications, it can be started using from the window manager's "Start" menu.

) Note: KDE menu
¥

All important applications for operating APROL are located under the KDE menu and the re-
spective submenus. The other menus contain LINUX-specific programs like the ones in Win-
dows environments.
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3.3

Login mechanism

The Engineering System contains an integrated user management system. The LoginServer makes it
possible to access all of the other applications available to the current user. When the system is delivered,
only one user is present who has all rights of an administrator. This user is called "Startup™ and has
the password "admin". To be able to start an application, it is necessary for at least one valid user to
login. The user should change the password immediately after logging in for the first time. (See User
Management in APROL.)

") Note: Login concept
onconer

The advantage of the LoginServer is that a user only has to login once, and all applications
have access to this information. This centralization saves time since the user doesn't have to
re-identify himself to every single application.

The following dialog box appears when starting CaeManager for the first time:

| '3 [ security Login - LoginServer (engin@aproltr)

Flease enter user login and password.
gmﬂ; User login: |

Password: [ ]

[ oK l [ Cancel l
[

Figure 12: APROL login

This dialog box is always opened whenever a program belonging to APROL is started before the
LoginServer is running.
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Exercises:

E Exercise 1:

The Engineering System user interface should be started with user "engin" and password ".en-
gin". You may use a combination of the mouse and keyboard, or just the keyboard alone to
enter the information.

Play around with the LINUX environment and just try starting some of the many programs.

a Exercise 2:

CaeManager should be started by each course participant.

E Exercise 3:

Starting CaeManger automatically opens the LoginServer, which then continues to run in the
background.

Log in to the system using "aprol" as the login name and "BuR1.aprol" as the password. This
login has been created in advance; it is not a default APROL login.

Navigate through CaeManager.
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APROL system login

Functionality of the LoginServer

The LoginServer is started and then runs continually in the background as soon as the very first appli-
cation that wants information about the user is opened. The currently logged in user is shown in the
window manager menu as a "tooltip." Place the cursor over the LoginServer icon for a second or two
to display the username.

= R |
LeginServer engingapraitn

User login: aprol
Full name: Standard, Aprol
further legins: 0

Figure 13: LoginServer

There are several possibilities to find out more information about the current login status. Right-clicking
on the LoginServer icon will display the following menu.

| ¥ LoginServer (engin@aprolt Instance with user and hostname
ity g to login a user
SRR [t to logout a user
Security Login Engineering Information all the Iogin information
Security Login with Fassword Change (LDAF) handling with LDAP
PRl s (R SRErE info about the rights of the user
APROL Info ChangeContral start of ChangeControl report
APROL Info Database Connections number of connections and who
APROL Process Database Monitor runtime environment connections
APROL Info License State state of License (ERO, eval, ....)
Check availahility of LDAP server connection to LDAP

S APROL Info License info about all licenses

w4 .

Ll

Figure 14: Login management
These commands can be used to control the login process and access to the Engineering environment

and retrieve information which and how many users are logged in, info about the current user, opened
reports, licensing status, etc.).

POl TM800 - APROL System Concept




APROL system login

Clicking on the "Security Login Information" menu item opens the following window, which provides
more information about the user who is currently logged in.

2 Security Login Engineering Information - LoginServer (engin@aproltr)

Engineering system: engin@aproltr

Active User Logins:

|PW |UserLogin First name | Surname CC-Account |Server Display Login Time Point /| Duration
aprol Aprol Standard engin aproltr  aproltr.br-automation.co.at:1.0 | 12/22/2014 11:02:45 CET 56s

£ | G

Local Login Stack:

|PW |User Login |First name |Surname Login Time Paint

1 aprol Aprol Standard 12/22/2014 11:02:45 CET
2 Startup User StartUp 12/22/2014 11:02:33 CET
=l aprol Aprol Standard 12/22/20714 10:32:36 CET

[ Help H ChangeControl Report H Login H Logout

Figure 15: Login info

Note: Login concept
o coce

It is possible for more than one user to be logged on at the same time. Although the number of
users can increase (stacked users), only the rights of the current user are taken into consider-
ation. Rights are not added to each other if several users are logged on. Users are logged out
in the reverse order of when they logged in. It is not possible to select the user to be logged off.

Important: Passwordassignment

IOQ

Please make sure that you are careful with passwords! It is very easy for someone to watch
you enter your password while you are typing it on the keyboard. Any changes to the projects
and databases are tagged with the active login.
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3.3.1 Licensing mechanism

The licensing mechanism is also shown in the menu above. There are three types of licenses available:

» E - Engineering
* R-Runtime
* O - Operating

Q Q) License Information - LoginServer (engin@bupa086)

~License Infarmation

License mode:
Serial number:

Licensed (ERO)
B&R Internal Company License

Delivery date: 0E/18/2009

Licensing date: 11/05/2013

Registration counter: 1

Registration maximum counter: S0
~Dongle information

Dongle ID at license time: no dongle

Actual Dongle ID: no dongle

—Release information

APROL release:

AFROL R 4.0-08

AFROL release date: 11/16/2014
APROL major release date: 12/06/2013
i & License Refresh l [ oK

Figure 16: Licensing information

By default, the APROL system can be operated using the evaluation license after installation. This is
valid for 90 days. Engineering is greatly hindered after the evaluation license has expired. However, a
RUNTIME environment will continue to run for safety reasons (i.e. system is not shut down). In this case,
the system triggers alarms and displays messages.

In addition, "I/O licenses" are also available. The quantity and usage thereof are determined by the sales
department. Packages of 250, 1000, 2500 and 5000 I/Os are available. The same applies for gateway
I/Os. These are defined via the extensive range of couplings available in APROL.

The various libraries, drivers and redundant controllers that require licenses are all managed via "Tech-
nology Guarding". Additional information can be found in the APROL product documentation.
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4.1

CaeManager

CaeManager

APROL engineering can be divided into two main parts: general and project-specific. The general part
is known as basic engineering. In the best case, basic engineering only has to be carried out once and
is used to configure what follows below.

+ The User Management system determines which company employees can work with APROL
and which rights they have to work with the applications and implement the project.

General CaeManager functions

CaeManager is the central program of the Engineering System. It can be used to perform almost all
engineering and configuration tasks necessary for creating a process control system application. Cae-
Manager makes it possible to develop a process control system as a team.

It is a structured configuration system for both concurrent engineering and offline engineering
based on function block language conforming to IEC 1131-3.

We will now take a look at the terms above:

Concurrent engineering Engineering teams work simultaneously on the
same project without impeding each other and
without having to resort to complicated data ex-
change between one another. All data is stored in
a single database. Access to this data is managed
centrally by a database server which prevents
competing access to the same data ("competitor”
only granted read-only access). Only commission-
ing functions like Compile, Build, and Download
may not overlap. If one of these processes is ex-
ecuted, then various other possible actions are
blocked.

Structured configuration Configuration data is divided into project-specific
reusable parts. Function blocks from standard li-
braries and information for user management can
be reused. Project-specific parts are stored local-
ly in the projects (specifically for each respective
task). Project-specific data include the hardware
configuration, function charts, process graphics,
etc.

Function block language conforming to IEC It is not necessary to have knowledge of specific

1131-3 programming languages to configure the process
control system. Interconnecting function blocks
with a graphical editor is sufficient to configure both
the logic of the control level and the control system
components (alarm system, graphic display of sys-
tem data, etc.).
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General information for operating CaeManager

After starting CaeManager and logging in as a valid user, the following window appears by default on

= @) caeManager . CaeManager (engin@aproltr) =
File Edit Build View Reports Extras Login Help Menu. bar APROL evaluation mode B =&
& I I I [ I =T Q ™ M RN |
0O IRNYAAE TT A 7 DERCDE0R E o
Footbar
F|7HP  # B [ 004_Balken A
Main navigation - Caelanager (engin@aprolir)
= e =— == = =
FE @ 8 =7 F 4 s B E AWML X 6l . ©
ype / Name /| status |Marking | Version comment / Description | Compilation time | Compiled by | Modification time Modified by | Creation time [created by |
‘AF’RGL (v2.0.0) APROL standard blocks 08/19/2014 13:39:20 CEST B&R 06/01/2005 00:00:00 CEST B&R.
DEMO (V150+) ey Library of Demoproject 09/10/2014 14:28:02 CEST aprol 10/10/2006 00:00:00 CEST aprol
FIWA_LIB (V0.1.0+) 'y Bibliothek fir B&R 07/11/2014 09:08:26 CEST SchraTh 07/10/2014 16:07:09 CEST SchraTh
5 HIEC61131_3 (vV1.5.04) Library according to [EC61131-3 08/19/2014 13:25:28 CEST B&R 04/01/2006 00:00:00 CEST B&R
IS010628 (V1 3.0+) Flow diagrams for process plants 08/19/2014 13:24:41 CEST|B&R 10/01/2006 12:00:00 CEST|B&R
GPAL (V1.14.04) i Process automation library 08/19/2014 13:23:52 CEST BaR 03/24/2011 18:30.00 CET  B&R
PB_Bas (V1.9.0) Picture Blocks Basic 08/19/2014 13:22:18 CEST B&R 06/30/2008 12:00:00 CEST B&R
Python (\V1.2.0) Python Functions 04/10/2013 16:26:53 CEST |aprol 10/10/2006 00:00:00 CEST|aprol
Syshon (V1.7.0) System monitoring for B&R controller and control computer 07/21/2014 17:34:15 CEST B&R 07/20/2010 15:20:00 CEST B&R
o \
3 Change of proje¢t.and library.
@ i Navigation and,configuration area,
=
*
’E
=
8
2 s
= E . AL o] = ;
= (afi TS GG =) - ([ OIQ]v] = [&5][Pla] = @] o[alA]L] Filter area
APROL R 4.0-08 Information.area. % i'” = H - HﬂTrmnqurn;act” " —H ”“I'l " —H i H - enq1nﬂaproltrH ™ aprannq:SB:ﬂz‘

Figure 17: CaeManager

Menu area:

All engineering and configuration work can be done using these menus. In addition, there are a few
shortcut buttons that handle file operations and editing. The icons are from the Windows world and
should be self-explanatory.

Project / Library selection area:

Here you can select the area (in different views) where editing will take place. With a project, this com-
prises both the logical structure and the physical structure. The logical structure is much like an Ex-
plorer view with the corresponding directories. The physical structure displays the project's hardware
view. This can be very helpful later (moving function charts or tasks, etc.). User libraries can be created
under Library. The Context view opens the objects required in a respective configuration element.

Navigation and configuration area

The structure of engineering data you create is displayed here in the form of a directory structure. You
are able to navigate inside of your engineering data while editing it and work with the various elements
presented here.

This work area is used to generate and edit objects necessary for creating your process control applica-
tion. These include function charts, process graphics, controllers, control computers, etc.

If you haven't clicked on a particular process control system object to edit it, then this area will contain
the contents of the directory selected on the left. Double-clicking on an object opens it for editing.

The following objects can be created and edited in the configuration area.
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== Directory
i Control Computer
= APROL System

§ Controller

£ CFC (Continuous Function Charty
8t ST (Structured Text) .
& SFC (Sequential Function Chart)
Ul Process Graphic

Equipment

. Parameter Set Template

¥, Python Module (Process Graphic)
i, Python Control Madule (DisplayCenter)
B Python Control Module (LoginServer)

Figure 18: Objects to be created

+ Directory

+ Control computers

*+ APROL system

 Controller

*  Continuous Function Chart

*  Structured Text

+ Sequential Function Chart

* Process graphic

*+ Equipment

+ Parameter Set Template

*  Python modules

Filter area:

CaeManager

Directory for an additional level in the project tree.

The hardware systems at the process control level,
including: runtime server, operator station, gateway
server etc.

Configuration for the corresponding hardware
(RUNTIME system with background processes
(drivers), OPERATOR system, etc.)

The hardware systems of the controller compo-
nents (System X20 and 2005) such as a CPU with
I/O modules, POWERLINK 1I/O devices, etc.

Function charts for the controller as well as the
runtime system or control computer. These may be
INIT, CYCLIC, or EXIT function charts.

Logic implemented in ST. (standardized high-level
textual language)

Allows the use of SFC to implement sequential
processes (e.g. select statements, etc.).

Process graphics for the operator stations and op-
erator systems.

Equipment such as motors, pumps, valves, etc.

Parameter templates for the subsystems listed in
this template (commonly: subsystems)

Different types of Python modules can be created
to implement additional functions.

Several different filter settings can be made here in order to pinpoint the location of a desired object.
The user can customize the arrangement of the filter areas in whatever way is most convenient. With
the ability to create custom text filters and define links, it's easy to find everything, even in a project you

didn't create yourself.
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CaeManager

Main navigation - CaeManager (engin@aproltry
@ = | o =O == ] E:
t Bz a8 T F R QS X O 0.
&
E Type / Name /| Status Marking | E® ‘Work progress Compilation time | Compiled by | Modi ion time Maodified by
in prog 1
w |E @ SamplesProject (V1 4.0+) EE Finboard ROL functionalities 12/23/2014 10:25:48 CET |aprol
S
S @ @ TrainingProject (v0.1.0+) s : 'C"‘u‘:“;ff:m engnesting overvew B0 01/21/2015 14:01:35 CET aprol (Standard, Apl
5 ;
al i \ an)
» = =
Ik - — = || i
- = BEEEYRE ER
APROL R 4.0-08 H%ﬂ — || — || @ TrainingProject — Hl—= 1 & cngingaproltr aaprol 14:39:24
= — 2|

Figure 19: Various filter options

Information area:

This area shows information about the object name (version), editing mode, current user, date, and time.
Hovering the cursor over a field displays the corresponding tooltip. Please use this functionality to be-
come familiar with the functionality. Of course it is also possible to look it up in the product documenta-

tion as well.

[

5 .
. g
APROL R 4.0-08 ”Q H = ” Qv i ”‘Tralnlanrcject” =A1am_u_Trend”022 ,czsm JHH” — H I ”!enqin@aproltr” a aprol His:za:s’r‘

Figure 20: Information bar
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CaeManager help documentation

CaeManager help documentation

All manuals currently available are installed as HTML files on the control computers. These documents
can be accessed at any time with the "Help / Product documentation" menu item or from the KDE
menus. Of course, an APROL installation is not necessary for the simple purpose of gaining an overview.
Documentation can also be found in the APROL package (DVD case delivery). In addition, the docu-
mentation can be found on the B&R website.

A starting index page branches off to the individual manuals.

! &1 APROL System Diagnostics Manager - Mozilla Firefox

File Edit View Histoy Bookmaks Tools Help

PROL System Diagnostics Manager

.co.3t00] ?lang=0014

| TrainingProjsct L) H

= EDncuman’mtinn |

[ Product documentation QQOpen complete documentation tree
® A - Installation APROL System
S "
5l Project documentation @ upB. Engineering
£ Jaspersoft documentation z ® C - Operation
N N # D - Extended Engineering
A ¥aidior overview & ®E - Controller Hardware
{8 JDBC Configurator z & F - Connectivity
. ®L . Libraries
i 5L fable definition & ®p - APROL System description / Product catalogue
(3 Solutions @ ®Q - Quick Start
: @ @5 solutions
&[] Reports & =x.Addons

ﬂ Project navigation

& I~ APROL systems (local)

% APROL SDM \

Figure 21: Help index page

A convenient search bar is implemented at the top. Feel free to use it whenever you feel that it is nec-
essary. The "Help" button opens a detailed description of how to use the search tool.

group | DisplayEditor | visualization & graphics | objects B per page E]
- . order by —

title including
title beginning with Umentation tree
title ending with
authorincluding APROL System
title beginning with
title ending with
date less than

date not less than

@ | =
o | T

size less than :ngineering

size not less than

FE - Controner Hardware

Qeeee

Figure 22: Details regarding the search tool
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User Management in APROL

6 User Management in APROL

Users include any persons who have anything whatsoever to do with APROL. For example, these can
be engineers, service technicians, or system operators (relatively uncommon in the engineering environ-
ment). The User Management system is used to create templates for different areas of responsibilities
and qualifications. These templates are then assigned to different people. (drag and drop)

") Note: How it works

It is only necessary to make changes here if new employees are hired by the company, em-
ployees leave the company, or employees should receive different rights due to the tasks they
need to fulfill.

The User Management system can be opened using the "Extras / User Management" menu item.

|2 CaeManager - CaeManager (engin@aproltr)

File Edit Build View Reports |Extras | Login  Help

a ﬂ B &i| ‘ .] B m User Management CtrU

am OperatoriManager CtrHO

Q‘ |[:E]‘ @ d Operator Rights

&) Alaim G Definition .
@ Connection Type Editor ...
T B3
[Type / Name AR AR-OS Manager .

£ Configuration Windows (viware) ...
@ sSamplesProject (V1 4.0+
* =t il ‘ Q AS / SD Hardware Configuration Upgrade
=l @ TrainingProject (V0.1.0+)
£} B 000 Hardware % CAE Notification
== 001.Control Computer i Translations for Localisation Ctri+Shift+y/
E=002.APROL Systeme | % User Options ung &
=003 Controller Hardware Global engineering options ung z
£ =002, Software nlogi
%, Plant-specific Debug Connection
== LogikTestController r te
== System V& System self mor

o
=z
&

z
o

Wl

E
=
=

T T
SIS Iy
a'a'y

ysical Structure ] == | ogical Structure

The integrated User Management system is used to coordinate and divide the planned work while
supporting the formation of a project team. This also ensures access protection for all objects in the
Engineering system.

") Note: Permissions

In the Engineering System, each user should "know everything" (have read access). However,
many tasks can only be taken care of by employees that are actually qualified to do so. These
employees then receive write authorization in their areas of responsibility. Other employees
are responsible for the editing of the project itself (or individual parts thereof) and are granted
the corresponding rights as a result.

If it is necessary to validate a system, there would be an extra group that would only have read
access for all objects and the ability to confirm tested versions.
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6.1 Templates (user profiles in general)

Templates affect every project since they determine the authorization levels for using Engineering
System applications in APROL, therefore also affecting the engineering of each individual project.

A template defines certain access rights for the Engineering system's different functions. The user man-
agement system integrated in CaeManager is able to manage a large number of templates.

") Note: Using templates
o

It would be pointless to create a separate profile for every subsequent user since this would
virtually eliminate the advantage of the profile creation mechanism. Templates should be cre-
ated skillfully so that planners (users) are assigned to individual templates in such a way that
they receive the rights needed to carry out their work.

Note: Template assignments via drag and drop

The advantage of this procedure is that employees can be quickly assigned to one or more
templates without having to assign every single user permission each time.
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6.2 Creating a template

The following describes how to create a template in the user management system (right-click to open
submenus):

"= @ user management - CaeManager (engin@aproltr)

_l User Login d [ Master data ] Rights administration |
- M Rights of Service / |Status |Changes
@ Enginser i Glovalrignts ¢ |
& Guest i~ Lser management: View L
2chraTh +-User management: Edit users =
ERITE : Edit templates —
ik SqISyst ) Copy Ctri+C -
& Startup | "] New user Shift+U .
@ [<Templ |Ij New template Shift+T v
_‘ J Delete Del i
1 rties <
& <Templ @ Restore CHri+y hios e
[% Import from File F1 1y label .
[ Export as File F12 ry -
# Transfer to LDAP server F9 15 o
Export for LDAP LDIF F10 PR -
& Export for server (LDIF) Lo _
= Print Ctr+P
rgnes or sewvice + [status | Changes
--TrainingF’roject e
+-SamplesProject | -F

Figure 23: Creating a template

Select the "New template" menu item. This creates a template that can be edited and configured as
needed.

Define a name. In order to structure work as effectively as possible, an existing template can be as-
signed using drag and drop.
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The "Help™ button immediately links to documentation regarding this procedure.

CaeManager (engin@aproltr)

f | Master data | Rights administration |

Templatename: |Temp|ate

Figure 24: Naming the template

"= @1 User management - CaeManager (engin@aproltr)

User Login /| | Masterdata | Rights administration I

= M Rights of new Template 4 /
Engineer =-iGlabal rights

Guest ~User management: View

<new Template 4> ~\User management: Edit users
Senraii ~lser management: Edit templates
Sence ~User options: Edit

SqiSystemUser ~Project: Create
St M
i

<Template_Administr at': ~Library: Create D&D

<Template_Enc = N ~Library: Wiew properties
\---Library Edit properties

<Template_ :
FIEDRIER SR brary: Create library abel

v

tatus Changes

Confirm changes  F8
Discard changes — Shift+Fg
Add right Chri+v
Delete right Del

©a Expand all E |
B2 Collapse all

2 Expand branch
B2 Collapse branch

ests>

e v EERBUBE

{1 T T T Y Y Y O O I A I

Librany: EXpart project part
Library: Import*poject part

!% £ELECECCCCEeKe

-
Rights of new Template 4 \_ / Changes

=-Projectights N SR
~Project rights: Wiew
~Project rights: Edit
~Project: View properties
~Project: Edit properties
~Project: View
~Project: Copy and rename
~Project: Export project
~Project: Export project part
~Project: Import project part
Project: Delete
Project: Generate task
Project: Download
Project: Download SafeLOGIC controller
Project: Download even if high load

%]

L <

[ e |O

Save | [ oK | [ Cancel J

Figure 25: Editing the template

Note: Naming conventions

Names should/must be as clear and unique as possible in a system.

Operation:

In the submenu, which is opened by right-clicking, you have the ability to assign and confirm permissions.
It is possible to make multiple selections or to work with a root in order to edit all the entries below it.
Any changes must be saved when you are done.
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Meaning of the individual permissions:

Individual permissions can now be granted in the template. There are two types of rights: global rights
and project rights.

Global rights:

Global rights have to do with system operations that span the entire project and libraries.

| Master data " Rights administration l

Rights of new Template 4 4 |Statu5 Changes
- Glabal rights

--lser management: View

--lser management: Edit users
--lser management: Edit templates
--lser options: Edit

--Project: Create

- Project: Import

-Librany: Create

--Library: Wiew properties

--Library: Edit properties

--Library: Create librany label
--Library: Export library

--Library: Import library

--Library: Export project part
--Librany: Import project part

- Library: \iew project part

- Library: Edit project part

- Library: Activate project part
--Library: Confirm project part

- Library: \View Python code

- Library: Edit Python code

- Project part: Lock / unlock

- Project part: Check in / check out
-~ Project part: Third party unlocking
- AR Manager: Edit

- CAE database: Edit

--Global CAE option: Edit

- Patch: Install

--AS/SD hardware configuration: Upgrade
- KTowiTool: Start

- KTowiTool: Edit

- AprolsQLserver: Read

L e e N R LR

Figure 26: Global rights

As you can see in the screenshot, this area is used to manage access to project engineering, library
engineering, user management and a few other activities. This generally involves permission to read,
write or confirm. Access vie import and export mechanisms is also managed here. A detailed description
of the individual permissions can be found in the APROL help documentation.
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Project rights:

Project rights deal exclusively with operations connected to project engineering.

D

Rights of Template Administrators / |Statu5 IChanges
B Project rights

- Froject rights: View

- Froject rights: Edit

- Project: View properties

- Project: Edit properties

- Project: Wiew

--Project: Copy and rename

- Project: Export project

- Project: Export project part

- Project: Import project part

- Froject: Delete

-Project: Generate task

- Project: Download

- Project: Download SafeLOGIC controller
-Project: Download even if high load

-Project: Download without controller identification
- Project: Switch controller redundancy

- Project: Clean-up before import

- Project variables: Import

-Project rules: View

- Project rules: Edit

- Hardware configuration: View

~Hardware configuration: Edit SafelLOGIC controller
--Hardware configuration: Edit

--Hardware configuration: Activate

- Hardware configuration: Confirm

- Continuous Function Charts: View

- Continuous Function Charts: Edit

CELLELULLEEE LG

to be continued @

Figure 27: Project rights

It would be possible to create templates for each of the roles involved in developing the various parts
of a project.

A graphic designer, for example, would receive access to the process graphics. The hardware designer
would have access to the controllers and control computers. These roles can be defined and organized
with any level of detail.

Editing individual rights.

Rights can be assigned as necessary and confirmed by right-clicking on an entry.

- T '

Library: Edit project Confirm changes =
Lfbrary: AEHIELE pro. Discard changes Shift+F8
Library: Conarm proj A gy right i+
Library: View Pythor -

Delete right Ctr+D

Library: Edit Python
Project part: Lock/
Project part: Check

B Expand branch
Blg Collapse branch

Figure 28: Menu for editing rights

After all settings have been made satisfactorily, they can be saved. Users can now be added once this
is completed.
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") Note: References
¥

In general, objects with references cannot be deleted before all of the references are removed.

i Important: References

Templates which have already been assigned users (i.e. references exist) cannot be deleted.
(the "Delete" option is grayed out in the menu)

I User Login rd Master data | _______
‘im_3prol
& Engin ] Copy Ctri+C
m Gues| ] New user Shifttl |
@ Schrd ) New template Shift+T
- Seni
& SqIS‘a Delete Del .
& [Start|fD Restore Ctr+v
|
o (<Ter h Import from File F11
& “TEMisy Export as File F12
& [<Ten
2 |<Ter # Transfer to LDAP server Fa
a Export for LDAFR server (LDIF) F10
= Print Ctr+F
mT
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6.3 Creating users

The submenu "New user” can be used to create new users. This is how the project team is formed.

") Note: User organization
*

It makes sense to enter all employees that will work with APROL and CaeManager as users.
The users entered can be assigned a template, or the assignment can be changed at any time.

User information is needed in various reports. Change control, build and target control reports
make it possible to see what has been changed, built and loaded to the target at any time. Of
course, it's also important to know who performed the respective actions.

6.3.1 Creating users

In order to create a new user, the User Management system needs to be started. Right-clicking on the
left side then allows a new user to be created or even copied.

|User Login /! | Master data Rights administrati

o aprol

""" Gues H Llser lnmin: Glest

- Guesy [] Copy Ctrl+C ?

- Schral — inter

= Sewic|[ New user shiteU |-

= t

4 SqISY | New template Shift+T [

- Star’cua Delete Del )essssssssssss
& -=1ZT-':|11|@ Restore Ctl+y pecessessssees
& [<Tem| —
& <Tem|[® Import from File F11
& “Tem| "% Export as File F12 Set company dat:

# Transfer to LDAP server F9 Lrnecker + Rainer |
a Export for LDAP server (LDIF) F10
= Print Ctri+P

Figure 29: New user

A user can be deleted using the shortcut menu described above. Deleting is only possible, however, if
all references to projects and templates have been removed.

The attributes for created users can then be edited on the right side.

The appropriate information can then be entered in the User login, First name, Last name, Call num-
ber, Contact address, Password, Repeat password and Description fields. The "Set company da-
ta" button can be used to apply the company data defined in the project. Whatever project is active at
the time will be used. The same applies for the data of the engineering partner. This data is entered and
edited under the project properties.
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In addition, a default browser can also be defined for the created users.

"= @ User management- CaeManager (engin@aproltr)

User Login / Master data [ Rights administration
aprol _
& Engineer User login: [apro\ ] [®] Account is activated
& Guest First name: [Aprol ] || SQL System User
: 2:;:2" Surname: [Standard ] [®] LDAF: Enable local authentication
wa S0lSystemUser Password [ ] LDAP Fassword Policy: |sLBAR Sever Defauli>. ﬂ
s Startup Repeat p d: [ ]
& <Temnplate_Administrators>
& <Template_Enc 5=
& [<Template_G { Set company data I [Set engineering partner data
<Template_Service> )
& plate_ Company: Bernecker + Rainer Industrie-Elektronik Ges.m.b.H
Department [Englneer ]
Street |BaR strage 1 |
Zip code: [5142 ] city:  |Eggelsberg ]
State: | Oberdsterreich ] Country: | = Austria =
Telephone number: |+43 (0)7748 6586-0 ] E-Mail' [oficeg@br-automation com |
Description: 049 001: 048 001 049 Benutzer auf Basis des Templates "Engineers” ‘
Certificate: %] Certification permitted
[ Create certificate I [ Show certificate l [ Delete certificate I [ Import certificate l [ Export certificate
Browser: [Flrefmc |v}
Idle time: [ Use idle time D min
o swe TS canc

Figure 30: User data

) Note: Login
°

"User login" refers to the username which is used to log in in the LoginServer dialog box.

Note: SQL system user

This user is only for authenticating data queried via SQL.

There must be a global SQL system user in order to have the functionality of standard reports.

a Information: LDAP

In APROL, authentication of users can take place via a separate LDAP server or active directory
server.

This makes it possible to organize and modify user data (password, password expiration, etc.)
via the external LDAP server.

(LDAP : Lightweight Directory Access Protocol)
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6.3.2

You can use the "certificate" area to create and manage your own certificates. These are need to sign
PDF documents.

The "Idle time" is a safety function that can be defined separately for each user. A user who does not
use the keyboard or mouse in this time will be logged out.

Assigning templates

The templates described above can be assigned to the newly created users using drag and drop.

It is possible to make changes after the templates have been assigned. (rights that deviate from the
templat can be added or removed.)

Once this has been done, the changes need to be confirmed. This applies to both global rights as well
as project rights.

= || User management - CaeManager (engini@bupa0s7)
| Login | MMaster data [j Rights administration I
g Lmlln Rights of Template_Engineers = | Status Changes
apro
8 Eigmeer © Global rights N
& Guest User management: Vle.w W
) User management: Edit users -
& SENIGR T Edit ternplat
ser management:
g Startup --% - g. - P | Confirm changes F8
fg  <Templatg el - User options: Edit Discard ch Shift+Fe
n Project: Create St '
G‘Qﬁ Project: Import Add right Cri+
Delete right Ctri+D
8 Rights of Template_Engineers - Blg Expand branch =
= Project rights Bl Collapse branch
Drag and Drop [Ny ~Project rights: View v
- Project rights: Edit 4
Project master data: WView L
Project master data: Edit L
Project: View '
Froject: Copy and rename L E
Help ] & ’ Save ” oK ] l Cancel l

Figure 31: Assigning and confirming a template

To finish up, all of the changes must then be saved. This completes the User Management procedure.
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6.4 Exporting/Importing users and templates

An export/import mechanism has been created so that templates and users can be managed through-
out a project. This is particularly necessary when a single engineering team is responsible for several
systems. For example, data can be exported from System A (XML format) and then imported into Sys-
tem B. This accelerates the organization of users enormously. The password is encrypted in the export
file as well.

I |U5erLogin i Masterdata'

.......... Evar [ Cony P

Gues| [ ] Mew user Shift+l |

SENM ) New template Shift+T
@ Delete Del

Start|@ Restore Cti+v

<Teri = Import from File F11

% Export as File F12

| # Transter to LDAP server Fo

B Export for LDAF server (LDIF) F10

= Print Cti+P

Yy v BEEEEEE
wl
=
wr

Figure 32: Export/Import mechanism
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E Exercise 1:

Create two new templates. Give one all the rights and the other only a few very limited rights.

a Exercise 2:

Now create two users with first names and last names, and use their last names as their login
(username). Please use "aprol" as the password. Assign the templates you created to these
two developers. Check the access rights by logging in first as user 1 and then as user 2.

) Note: Organization of rights
*

When starting a project, many users assign superuser rights to all designers who are assigned
to the project. This can be helpful to get the project structure set up as quickly as possible
without having to worry about the limitations of access rights. However, an administrative level
should be established once the project has reached a certain size (by the start of commissioning
at the latest).
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Summary

What have we achieved so far?

We now know how an APROL process control system can be structured and are familiar with key features
that range from a small system to a fully redundant solution. Multi Runtime Systems and redundant
control solutions facilitate scalability and equipment availability. All of this is handled under the comfort
and security of LINUX.

The resulting advantages are obvious.

We have also seen how an APROL system can be expanded or scaled as needed.

As the central engineering tool, CaeManager is the core of the engineering environment. It is there-
fore important to understand its structure thoroughly. The APROL help system (product documentation)
should always be the first place to look if you have any questions.

The different areas of responsibility are clearly defined, but you will mostly only need the project engi-

neering area in the future. Ideally, the engineering user management system only needs to be configured
correctly once to make simple and intuitive engineering possible.

Team Work

Figure 33: Cooperation
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8.2

Appendix

Objectives checklist (a little review)

What is the difference between a RUNTIME and an OPERATOR system?
Which bus systems are significant?

What exactly is an operator bus?

What exactly is a process bus?

What exactly is a fieldbus?

How does "concurrent engineering" work?

What are the advantages of LINUX?

How is it possible to scale an APROL system?

What login mechanisms are needed to work with CaeManager?

How does the licensing mechanism work?

What combinations are useful and logical for the User Management system?

Responses to the objectives checklist

Please take down any necessary additional information.

TM800 - APROL System Concept
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Appendix

8.3 Glossary

APROL

CaeManager

LINUX

TCP/IP
Ethernet

Demon

Task

Concurrent engineering

Environment

KDE

LoginServer

Al TM800 - APROL System Concept

Name of B&R's process control system

Global engineering and configuration tool from
APROL. (Computer-aided engineering)

Operating system used by APROL. For B&R and
APROL, this is the Novell SuSE distribution.

Transmission Control Protocol / Internet Protocol

Network standard developed by Intel, Dec, and
Xerox.

Background process that is only found in a
process list. This includes all drivers and applica-
tion servers (AlarmServer, etc.).

Collection of logic that is executed on the con-
troller or control computer as machine language.

Refers to the possibility for several users to ac-
cess a database without interfering with others.

For example, an engineering environment or run-
time environment. Different environments natural-
ly behave differently.

K Desktop Environment: Graphical user interface
with a Windows look and feel.

Central server that manages logins for each envi-
ronment.



Seminars and training modules

Seminars and training modules

Automation Studio seminars and training modules

Programming and configuration Diagnostics and service
SEM210 — Basics SEM920 — Diagnostics and service for end users
SEM246 — IEC 61131-3 programming language ST* SEM920 — Diagnostics and service with Automation Studio
SEM250 — Memory management and data storage SEM950 — POWERLINK configuration and diagnostics*
SEM410 — Integrated motion control* If you don't happen to find a seminar on our website that suits your
SEM441 — Motion control (multi-axis systems) ** needs, keep in mind that we also offer customized seminars that we
SEM480 — Hydraulics** can set up in coordination with your sales representatives:
SEM1110 — Axis groups and path-controlled movements** SEMO099 - Individual training day
SEM510 — Integrated safety technology* Visit our website for more information:
SEMb540 — Safe motion control*** www.br-automation.com/academy

SEM610 — Integrated visualization®

Overview of training modules

TM210 — Working with Automation Studio TM600 — Introduction to Visualization

TM213 — Automation Runtime TM610 — Working with Integrated Visualization

TM223 — Automation Studio Diagnostics TM630 — Visualization Programming Guide

TM230 — Structured Software Development TM640 — Alarm System, Trends and Diagnostics

TM240 — Ladder Diagram (LD) TM670 — Advanced Visual Components

TM241 — Function Block Diagram (FBD)

TM242 — Sequential Function Chart (SFC) TM920 — Diagnostics and service

TM246 — Structured Text (ST) TM923 — Diagnostics and Service with Automation Studio
TM250 — Memory Management and Data Storage TM950 — POWERLINK Configuration and Diagnostics
TM400 — Introduction to Motion Control TM1010 — B&R CNC System (ARNCO)

TM410 — Working with Integrated Motion Control TM261 — Closed-loop Control with LOOPCONR

TM440 — Motion Control: Basic Functions TM280 — Condition Monitoring for Vibration Measurement
TM441 — Motion Control: Multi-axis Functions TM480 — The Basics of Hydraulics

TM1110 — Integrated Motion Control (Axis Groups) TM481 — Valve-based Hydraulic Drives

TM1111 — Integrated Motion Control (Path Controlled Movements) TM482 — Hydraulic Servo Pump Drives

TM450 — Motion Control Concept and Configuration

TM460 — Initial Commissioning of Motors In addition to a printed version, our training modules are also available

on our website for download as electronic documents (login required):
TM500 — Introduction to Integrated Safety

TM510 — Working with SafeDESIGNER Visit our website for more information:
TM540 — Integrated Safe Motion Control www.br-automation.com/academy

Process control seminars and training modules

Process control standard seminars Process control training modules
SEM830 — Process Control Training: Basic TMB800 — APROL System Concept
SEMB800 — Process Control Training: Basic/Intensive TM811 — APROL Runtime System
SEM840 — Process Control Training: Advanced TM812 — APROL Operator Management
SEM820 - Solutions Training: Basic TM813 — APROL XML Queries and Audit Trail
SEM821 — Solutions Training: Advanced TM830 — APROL Project Engineering

TM890 — The Basics of LINUX

Visit our website for more information:
www.br-automation.com/academy

*

SEM210 - Basics is a prerequisite for this seminar.
** SEM410 - Integrated motion control is a prerequisite for this seminar.
*** SEM410 - Integrated motion control and SEM510 - Integrated safety technology are prerequisites for this seminar.

TM800 - APROL System Concept %}
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