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Requirements

Training modules
Basic information about solutions, and additional training modules as required:
TM800, TM830, TM811, TM812, TM813

Software

APROL
Automation Runtime
SuSE LINUX

Hardware 1 control computer, 1 controller
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1 Introduction

You have chosen to take part in the APROL Solutions training module offered by B&R in order to become
familiar with different solutions (EnMon, ConMon, PDA, factory automation, plant automation, etc.) in
addition to learning how to configure and implement them. Furthermore, you will learn about the possible
fields of application.

Some of you may just want to learn about what types of configuration and expansion possibilities actually
exist; others might actually be working with Solutions projects and setting up your first installations after
this seminar is over.

We will do our very best to provide each and every one of you with the most amount of information
possible.

Figure 1: APROL Solutions --> Making the world a better place
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1.1 Objectives

The APROL solutions seminar gives you the ability to realize your selected functionality (EnMon, Con-
Mon, PDA, etc.), commission it, and work with it (analysis, reports, etc.).

Once you have finished this seminar, you will be in a position to make the best possible use of the
advantages provided by APROL Solutions, including the system's complete and intuitive engineering
concept.

The wizard which is described in this training manual will help you to realize your demands. This docu-
ment can also be used at a later stage when making additions.

This training documentation includes numerous screenshots which should allow you to get a much better
idea of your own system.

Figure 2: Overview of APROL solutions
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2 The solutions - List engineering

Requirements:
The APROL solutions are stand-alone solutions which can also be integrated into an existing APROL
process control system at any time. An Automation PC 910 with a pre-installed APROL solution is re-
quired. This contains the entire system. A Windows PC that has Excel 2010 installed must also be avail-
able on the network in order to work with list engineering.

A project which can be downloaded is already installed in the APROL solution (APC 910).

There are "default solution users" which have the necessary rights. (User: basic, password: BuR1.ba-
sic or User: advanced, password: BuR1.advanced). The user "aprol"  and password "BuR1.aprol"
can be used for the training project.

A list of necessary or supported hardware and associated templates can be found in the documentation.

Note:

We will continue working with the training project. The solution project is available on the B&R
homepage together with the solutions generator (including the wizard). The necessary adapta-
tions for working with another project than the solutions project can be found in this document.

Methodologies:

The engineering can be carried out with several methodologies: The following are conventional:

Methodology Description
Direct on the APROL server Log in to the PC directly as an engineer and start the wizard. Data

transfer to the Windows PC can be done via USB stick, FTP, or simi-
lar.

VNC connection In a VNC session on the Windows PC and start the wizard there. Data
transfer to the Windows PC can be done via USB stick, FTP, or simi-
lar.

X Window In an X session on the Windows PC and start the wizard there. Data
transfer to the Windows PC can be done via USB stick, FTP, or simi-
lar.

Wizard in Windows + VNC The wizard is started on the Windows PC and the CAE engineering is
done either directly on the PC or via VNC (or X). The (Excel) data can
be saved directly in the Windows PC.
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2.1 The Solutions Wizard

The solutions wizard implements the APROL engineering in a simple way. The following documentation
will describe individual functions in the context of the proper sequence. The wizard itself is web-based
and can be launched from a web browser (e.g. Chrome, Firefox). The excel list which is filled out in the
course of this represents a sort of list engineering.

There are two methods available:
• Directly on the APROL server via the web portal (engineering environment)

Figure 3: Open the solutions wizard

• With a web browser in Windows

Figure 4: Safety notice



The solutions - List engineering

8 TM820  - APROL Solutions

The name of the solution server together with the IP and FQDN (Fully Qualified Domain Name)
should be entered in the hosts file of the Windows PC. Addressing over DNS is an alternative.
Otherwise the computer name in the browser address bar must be exchanged with the IP ad-
dress. Explicit access must also be granted, because of the secure query (see https).

The entry in the "C:/Windows/System32/drivers/etc/hosts" may look like this:

Figure 5: Excerpt of "hosts" file

This methodology will open the project selection main page if the IP address (of the solutions server (//
xxx.xxx.xxx.xxx)) is entered in the address bar of the browser.

The APROL web portal is reached by selecting the desired project.
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Figure 6: Selecting the project in order to start the wizard

Users must identify themselves and log in before they can use the APROL solutions wizard:

Figure 7: Web-based login

The start page of the Solutions wizard is then opened. It contains several tabs for handling different
functions.

Figure 8: Solutions wizard tabs

Tab Description
Engineering All of the necessary steps are here for a successful Solutions Project

Diagnostics Navigation to the System Diagnostics Manager, DisplayCenter, and Solu-
tions Reports
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Tab Description
Administration Status display and management of System processes Eventual update

possibilities (reports, templates, AR (Automation Runtime), Automation Stu-
dio, etc.)

About Version information, etc.

Note:

The current working instructions can be found in the footer of the wizard. This is always basically
an instruction.

Figure 9: Example wizard footer
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2.2 Engineering

The following pages are available in the Engineering area.

Figure 10: Wizard Engineering Start Page

Step Description
Hardware configuration The necessary hardware is created here, step by step with the Au-

tomation Studio. Up to eight controllers are predefined in this mask.

Create spreadsheet This page downloads and allows subsequent editing and engineering
in an Excel list.

Import spreadsheet This entry imports the I/O mapping and imports the Function charts
(both (I/O mapping and the CFCs) are created generically)

Generator protocol View of the generator protocol (this is responsible for the generic cre-
ation of the I/O mapping and the function charts.)

Build project The entire build (code generation) of the project is carried out here.

Download project The entire project is downloaded (controller and control computer).

2.2.1 Hardware configuration

The hardware can be defined according to a pre-planning or corresponding offers by pressing the "Hard-
ware configuration" field.
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Figure 11: Selecting "Hardware configuration"

Controller selection
One of the eight pre-configured controllers can be selected. A VNC session is now started in the browser
and the CaeManager is opened together with the selected controller.

Figure 12: Selection of the corresponding controller

Entering the 'DISPLAY" variable
A valid "DISPLAY" variable must be entered in order to continue. This variable influences the output of
other applications:

Figure 13: Input dialog of the DISPLAY variable
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Possible values for the "DISPLAY" variable:
• 0: Output on the local APROL screen
• 1-99: Output via a VNC viewer or X window. The correct "DISPLAY" variable can be found in

the title bar of the VNC viewer.

Figure 14: VNC viewer display variable

Setting up the hardware
Just like with actual planning, it is now time to set up the hardware as it is needed. This can be learnt in
detail in the "TM830 Project Engineering" training manual and in the Automation Studio basic course. In
order to do this, a VMware containing Automation Studio is started automatically with the "AS Hardware
Configuration" button.

Task:

Start the wizard and configure your C1 controller according to the existing platform. Therefore
insert the POWERLINK rack into your hardware configuration.
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2.2.2 Generating the Excel files

After the "Hardware Configuration" menu item is finished in the
wizard, the "Create Spreadsheet" menu item must be called. This
will start the process of generating the Excel files (with respect to
the C1-C8 constellation).

Figure 15: Starting the process of
generating the Excel lists

Selection of the controller
Select the controller for which the associated Excel file should be generated.

Figure 16: Selection of the corresponding controller

Log file view
The "Create Spreadsheet" log is then opened. There, you can see if the spreadsheet was created
correctly. Furthermore, you can see which hardware components have an Excel list in order to carry
out a list engineering.
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Figure 17: Log file for creating an Excel list

Navigating with arrow keys
The blue arrows to the left and right can be used to navigate through the wizard. To continue, simply
click the right arrow.

Figure 18: Navigating in the wizard

Link to the spreadsheet and XML file
The wizard now shows an address that points to the created spreadsheet. Click on the address to down-
load and save the Excel file. Depending on the browser being used, it is possible to open the downloaded
URL. A folder on the network drive that contains the created spreadsheet and an associated XML file is
shown. The "Done"  button closes this part of the wizard. The Excel file can now of course be edited
on another PC.
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Figure 19: Link to the Excel file

The data can be found on the APROL server in the "/home/engin/ENGIN/cnf/SolutionsGenera-
tor/dataFiles/public/<selected controller (C1)>/" directory. It can be transferred to a Windows PC with
a USB stick, FTP, etc.

Figure 20: Storage location of spreadsheet and XML configuration file

The data can be accessed using the explorer if the wizard is running on a Windows PC.
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Figure 21: Storage location of spreadsheet and XML configuration file

Editing the Excel table
The Excel file should now include the following table:

Figure 22: Excel template

In order to fill the table with the content of the hardware configuration, it must be synchronized with the
supplied Cx.XML file. This is done using a data connection in Excel. This must be carried out once per
controller as follows:

• Select the "Data/Connection" menu item in Excel.

Figure 23: Setting up the data connection

• The Properties must now be opened in the sub-window which opens.

Figure 24: Selection of the data connection
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• Navigate to the corresponding (e.g. C1.xml) file in the "Definition" tab of the window which
now opens. The address is the same as the one used earlier (see note in Step 3).

Figure 25: Selecting the associated XML file

• The data connection is established with this, and the created hardware I/O should be visible in
the Slot/Module and Channel table columns.

Figure 26: Results of a functioning data connection

The Excel table can now be filled out. We are now in the realm of list engineering. Information about
filling out the table can be found in the table engineering section of this document.
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2.2.3 Filling out the Excel table (list engineering)

After the Excel table is filled out, the file must be saved using the name as it is given. A mechanism
further down the line will be looking for this particular filename.

Figure 27: A filled out Excel table

Explanation of parameters in the EnMon spreadsheet:
A short description of the individual columns in necessary in order to be able to fill out the list correctly.

Parameters that don't need to be filled in:
The following parameters are taken from the AS hardware configuration and don't have to be specified
in the Excel table.

slot Module address of the I/O card

Module Description of the I/O card

Channel Description of the module channel

Parameters that need to be filled in:
The following parameters need to be specified in the table or selected from a drop-down box (if available
for that parameter).

Column Description

Description General description of the input or output channel

Tag name Description of the measuring point

Allowed is, a maximum of 8 characters, capital and small letters,
underscores and numbers (but not as first character), and the iden-
tifier must be unique for each measuring point.

This entry will be used as the process variable for the corresponding chan-
nel and as tag number.

Media The medium to be measured (electric energy, heating gas, heating oil, wa-
ter, compressed air, steam, warmth) is selected in a drop-down list. There
are always three configurations available for each medium. They are then
provided with the rates which are to be entered (in the DisplayCenter).
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templates Selection of ready-made templates

List of existing templates: AnalogCounter, AnalogValue, Digital-
Counter, ConsumerState, DigitalImpulsCounter, DigitalValue, En-
ergyCounter, ManualInput, ExternalSystemTick, etc.

These templates are described in the APROL solutions documen-
tation. These templates can be found in the zzz_Templates direc-
tory in the project.

Group Splitting the measuring points into groups, to achieve a better assignment
of trends and alarms. The selection is made manually

Unit Dimension of the medium (m³, m³/h, kWh, ltr, ltr/h, °C). Up to 6 characters
are allowed. Spaces may not be used. The selection is made in a drop-
down list. (list, see "Definitions" table)

Mbeg Measurement range beginning, necessary for scaling. Number are allowed.
An entry is only required depending on the signal, and can be ascertained
by reading the template descriptions in the APROL solutions documenta-
tion.

Mend Measurement range end, necessary for scaling. Number are allowed. An
entry is only required depending on the signal, and can be ascertained by
reading the template descriptions in the APROL solutions documentation.

Factor Pulse bit value factor (e.g. kWh/pulse).
Number are allowed.
Examples: Adjust amount of energy per impulse on digital impulse counter
or current ratio for electric energy.

Cost unit Cost center of the consumer.
A maximum of 10 characters are allowed, capital and small letters, under-
scores, and numbers.
Different departments can normally be found in companies (general cost
centers). A filtering and analysis of these energy consumptions has been
put into practice here.

Climate correction Energy consumption dependency of the outside temperature
0 ... independent (default)
1 ... dependent on heating power
2 ... dependent on cooling power
3 ... dependent on heating and cooling power
This also allows the climate situation (warmer or colder winter, etc.) to be
taken into account in the energy consumption analysis.

Level 7 - 0 Location of the consumption.
The sum of the configured levels results in a unique identifier.

Not all of the levels must be filled out! A column (e.g. Level 0) cannot be filled out to define a
higher level consumer.

The APROL solutions documentation shows what should actually be entered in the Excel list and indi-
vidual templates.

Here are two examples to make this clearer:
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1. Analog Value:

Acquires and shows the value of an analog hardware variable through an "Analog01_01" PAL block and
saves the value with the "IntervalLog01_02" block in a predefined time.

Parameter Description
Mbeg Measuring range beginning. Necessary for the

scaling of the input signal.

Mend Measuring range end. Necessary for the scaling
of the input signal.

Factor Not used

2. Energy Counter

Acquires all information from a X20AP31XX card through a "EngyMonX20AP31XX01_02" PAL block
and saves the active power (total) and energy (total) with the "IntervalLog01_02" block in a predefined
time (e.g. 15 minute measurement).

Parameter Description
Mbeg Not used

Mend Not used

Factor For adjusting the current ratio (as a current trans-
former is normally needed).

...

The list must be saved and eventually moved back to the original storage location after the list has been
completed.

Task:

Fill out all channels which are in the list for the previously defined hardware. Try to use different
templates for this, in order to find and analyze different functions in the operating environment
at a later stage.
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2.2.4 Importing list engineering

The Excel sheet can now be reimported using the Solutions wizard.
The "import spreadsheet" menu item must be called in the wizard
for this purpose.

Figure 28: Starting the import procedure
in the wizard

Synchronizing the files
The wizard displays the address where the edited spreadsheet should be added. Clicking on the link
takes you to the network drive, where you can replace or check the data.

Figure 29: Link to the Excel file

The finished Excel file must be copied into the listed directory if it was engineered externally.

Selection controller
Selecting the controller opens a log file where you can check to see whether the import files have been
generated correctly.

This action generates the import files for the hardware (I/O mapping) as well as the import files
for the CFCs.
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Figure 30: Selecting the desired controller

Protocol for creating the import files
In this step, the log file for generating the import files is displayed. This log file can be saved and poten-
tially used for debugging.

Figure 31: Example log output



The solutions - List engineering

24 TM820  - APROL Solutions

Import I/O mapping
The I/O mapping import now follows in the sequential execution.

Procedure for importing the I/O mapping:
• Open the submenu with the right mouse button on the root (Label "Module configuration").
• Select the „Import I/O -Mapping“ submenu item.

Figure 32: Import I/O mapping

• Select the directory which includes the last change.
• Confirm the message that data will be cleaned. It must be taken into consideration if an I/O

mapping is already configured, and thus only the data in the list is imported without overwriting
the data which is not affected.

• Check 'Import summary" output. Red entries can be found on the I/O mappings which are not
configured via the list (see all types of outputs, for example). This represents the correct be-
havior.

• Close the hardware project part.
• Save, activate, compile (controller) project part.

It is possible to continue working with the wizard after this configuration has been saved. To do so, click
on the blue arrow (right).

Importing the automatically generated function charts
Only the function charts created by the wizard now need to be imported. Once you have finished enabling
and compiling the CFCs (function charts), the actual "basic" engineering is complete.

Procedure for importing CFCs
• Selection of the project in the "Project: Name (logical structure)"view.
• Open the submenu with the right mouse button and select the „Import project parts …“ en-

try.
• Select the import file in the window which opens and open it with the "Open" button.
• All CFCs must now be selected (button "Select all") and adopted (button "Apply"). You can

now close the window.
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Figure 33: Import CFC procedure

• The imported CFCs are now located in the project. This can be seen with the APROL import
character (black arrow to the left on yellow background). Now select the higher-level directory
of the CFC import.

• Compile imported directory. Another submenu opens by clicking the right mouse button on the
directory. The "Compile" function must be selected here. This automatically versionizes, en-
ables and compiles the imported function charts.

Figure 34: Compile all imported CFCs

If necessary, you can now do the same for the next controller. This part of the wizard is closed by pressing
the "Done"  button.

Task:

Import your I/O mapping and your CFCs, and compile all of these project parts.
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2.2.5 Generator Protocol

The solution generator output can be checked in the solutions wizard
with the "Generator protocol" button.

Figure 35: Opening the generator
protocol

The desired controller must be selected in the wizard.

Figure 36: Select controller

Note:

It will only be possible to see something in this protocol if one of the previous steps was finished
with an error.

The log file can be saved in order to make it available to the support department.

Figure 37: Finished correct protocol

If necessary, you can now do the same for the next controller. This part of the wizard is closed by pressing
the "Done"  button.
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2.2.6 Build of the Project

The data for a subsequent download (tasks, alarm configuration,
process graphics, etc.) can be created in the solutions wizard with
the "Build project" button.

Figure 38: Calling a build project

The corresponding DISPLAY variable must be entered once again in order to start the CaeManager
automatically. The build should be started, as described in the wizard. The "Compile all necessary ...."
item is normally selected in the build configuration menu.

Figure 39: Build selection

Note:

All of the data which is relevant for a start-up and download is created in this build procedure.

Task:

Carry out a build of your project ( "Compile all necessary ....").
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2.2.7 Downloading the project

Finally, the download and start-up must be carried out. For this pur-
pose, go further in the wizard with the "Download project" button.

Figure 40: Calling download project

The corresponding DISPLAY variable must be entered once again in order to start the DownloadManager
automatically. The download should be started, as described in the wizard. The download can be carried
out after the desired downloads have been composed. The first controller download is normally done
via CF card.

Figure 41: Download with DownloadManager

Task:

Carry out a download of your project.
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3 Runtime and diagnostics

As the download is finished, the next step is to look at the runtime and operating environments. They
can be reached simply by using the VNC viewer or the solution wizard. The "Diagnosis" tab was created
for this purpose and different functionalities can be started and organized there.

Range Description
APROL SDM The APROL SDM (APROL System Diagnostic Manager) is available

here. It starts the APROL Web Portal. A great number of analyses can
be carried out there, as explained in TM813.

Controller SDM This page starts the controller SDM. The controller must be select-
ed in order to start the corresponding SDM after entering the desired
DISPLAYS.

DisplayCenter In this entry area, the DisplayCenter is started on the desired DIS-
PLAY port. It is thus possible to operate the "Plant".

Alarm report Supplies the alarm report for further analysis if desired.

TrendViewer The TrendViewer is started to be able to carry out an extended analy-
sis. (in turn on the intended display)

EnMon Dashboard Entry area for the Energy Monitoring Dashboard in order to be able to
use all of the functionalities of the energy monitoring reports.

Figure 42: Diagnosis section of the solutions wizard
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3.1 Commissioning of the list engineering

Basically, only three steps must be carried out.

Step Description
Activation of the logic All PAL hyper macros are locked after the first download (inhibit is set)

to avoid an uncontrolled starting of the plant. This also affects our data
acquisition blocks for the energy monitoring.

Set rates The rates must be entered in the corresponding process graphic and
configured. If this did not happen, the data record would be multiplied
by "0".

Energy equivalent The energy equivalent must be entered for each medium. If this did
not happen, the data record would be multiplied by "0".

This step ensures that the data is recorded with the correct values and is available to the energy mon-
itoring reports.
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3.2 Necessary configuration of blocks in the DisplayCenter

All blocks which are used in the list engineering are represented by faceplates in the operating envi-
ronment. The "Show faceplates" option must be selected in the graphic tree in order to show these
faceplates.

The block lock (inhibit) must be lifted in the block faceplates which are responsible for the consumption
measurements. Apart from that, the blocks may have to be started by clicking the "Play" button. (different
depending on the block)

Figure 43: Inhibit mode and play to activate the functionality
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3.3 Setting the rates

The energy consumptions must be impinged with the corresponding rate, so that the correct financial
expenditure can be seen in the reports.

An additional "Rates" process graphic is available in the solutions project. The configuration of the
rates for the different mediums can be found there. Each medium has three rate blocks to map different
providers with different rates.

It was possible to select that in the list engineering column "Medium" (e.g. gas, gas1, gas2, oil, ...). That
is now the connection from this medium to the corresponding rate.

Figure 44: Process graphic "Rates"

If one uses the medium "Electricity", for example, the respective rate must be entered by editing the
function (opening the faceplate) and defining the times.
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Figure 45: Rate settings

Details for editing and operating the rate settings can be found in the APROL solutions documentation
and in the PAL documentation.
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3.4 Set energy equivalent

We must deal with many different types of energy for the energy recording and evaluation. A calculation
factor must be introduced in order to bring all of these different physical values to a mutual unit (kWh).
In this way for example, yy.yy kWh energy is derived from xx.xx m³ gas.

Figure 46: Examples of calculation factors

These inputs are important to correctly amount the entire energy requirements of one charge with a unit.

Task:

Activate your logic and configure your rates as desired. Set the corresponding energy equivalent
for the mediums which you use. Valid data records of your energies can then be saved from
this point onwards.
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3.5 Solutions reports

The results of our efforts is now mirrored in the solutions reports. There must be at least one data record
per CFC in the respective ChronoLog container after 15 minutes.

The energy monitoring reports can be started via the APROL web portal.

Figure 47: Starting the EnMon report

The energy monitoring report is shown after logging in. This may appear as follows after a longer record-
ing period:

Figure 48: Energy monitoring reports and navigation
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Exact descriptions about the individual reports can be found in the APROL product documentation. The
reports are explained well with the tool tips and can be used immediately without any further preparation.
There is a differentiation between two types of reports:

• Billing reports
• Analysis reports

Billing reports Description
Consumption report The consumption data and costs are displayed for each consumer.

Batch report The consumption data and costs are displayed for each batch.

Cost center report The consumption data and costs are displayed for each cost center
(department).

Rate report The consumption data and costs are displayed for each rate.
Table 1: Billing reports

Analysis reports Description
EnPI evaluation EnPI --> Energy performance indicator: In order to calculate the ener-

gy consumption for each produced batch.

Load management History of the predicted load plus display of the switching on and off of
loads.

Consumer status Each consumer status permanent (even during production standstill)
to analyze consumers which are not necessary.

Peak value report Display of the peak values and the possible peak values (worst case).

Provider analysis Current costs can be compared with an alternative provider.

Rate analysis Display of which percentage of the entire energy is used at a certain
rate.

Trend analysis The entire consumption of the individual measuring points displayed
as a trend.

Energy consumption Comparison of daily, weekly, monthly, and yearly history.

Climate adjustments For detecting the climate corrected energy consumption (key word:
warmer winter).

Unmeasured energy Non-measured levels are brought into the display.
Table 2: Analysis reports
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4 Administration

A couple of necessary configurations and functionalities are shown in the Administration tab.

The following reports are available:

Range Description
Controller SDM configura-
tion:

The IP addresses of the controller can be maintained here if they
do not conform to the standard IP, so that the controller SDM is ad-
dressed correctly.

DisplayCenter: The DisplayCenters status will be shown and a restart can be carried
out.

Complete backup: An engineering backup is being carried out. The default target directo-
ry is "/tmp/BackupEnMon" ( see ~scripts/CallCaeBackup )

Update: A solutions wizard update is being carried out.

Figure 49: Administration



Version information

38 TM820  - APROL Solutions

5 Version information

The "About" area is for displaying the version information regarding the generator, wizard, and EnMon
reports.

In addition, all supported hardware modules are listed.

Figure 50: Version information
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6 Necessary adjustments of the solution generator

The solutions generator is available on the B&R homepage together with the solutions project.

Figure 51: Download solutions generator

Basic requirements for the installation of the solution generator are as follows:

Requirements Description
Solutions project (partly) A certain amount of solution project content is the requirement for a

complete functionality of the wizard. (zzz_Template, C1 -- C8, ...)

Engineering user "engin" The solutions installation mechanism saved several scripts in the "/
home/engin/scripts/" directory.

Runtime user "runtime" The solutions installation mechanism saved several scripts in the "/
home/runtime/scripts/" directory.

Version match The solutions generator which corresponds to the APROL release
must always be installed.
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6.1 Installation of the solution generator

After downloading the solution generator package from the B&R homepage, it can be transferred to and
unpacked on the intended computer. There are three relevant parts of the software and a "Readme" in
German and English.

Figure 52: Extracted solutions package

Package description Description
CAE_BACKUP_... The desired solutions project.

solution_general-....rpm The RPM package of the solutions generator

solution_enmon......rpm The RPM package of the solutions wizard

This package can now be installed in several steps.

• Carry out a CaeRestore of the solutions project if desired. (also see TM810)
• Installation of the solutions generator with the command "rpm -i --force solutions_gener-

al.320XXXXXXX.rpm"
• Installation of the wizard with the command "rpm -i --force solution_enmon_wiz-

ard.3200XXXXXX.rpm"
• Perform reboot

Note:

The RPM package must be installed as superuser (root).

Input 'su - root' in an xterm or console and then the root password



Necessary adjustments of the solution generator

TM820  - APROL Solutions 41

6.2 Requirements and adjustments for list engineering

The solutions wizard must not necessarily be used to create a list engineering in the solutions generator.
This will also be handled in this document. Some adjustments will be necessary if the project is not the
solutions project.

These adjustments are listed in the following table:

Adjustment Description
config.xml The "config.xml" configuration file is in the "/home/engin/ENGIN/cnf/Solutions-

Genrator/" directory. The "correct APROL version" must be specified in this file
and eventually the "correct project" and the "correct template path".

Figure 53: config.xml adjustment

config_stan-
dard.xml

The "config_standard.xml" configuration file is in the "/home/engin/ENGIN/cnf/So-
lutionsGenerator/" directory. The storage location of the "xlsx-Files" can be adjust-
ed in this configuration file.

Figure 54: config_standard.xml adjustments
In this way, it is possible to adjust the path and XLSX files to your own project's
needs. The following parameters are of importance:
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Adjustment Description
Parameter Description
minAprolRel APROL release used (example 4.0-11)

projectName Name of the CAE project

templatePath CAE directory containing the CFC templates.

fileName File name of the Excel table. This is normally stored in the /home/
<engineering system>/cnf/SolutionsGenerator/dataFiles/public di-
rectory.

MaxNoOfOld-
Files

Minimum number of the old import files

These adjustments make a list engineering with the solution generator possible. The procedure for this
will be explained further in the document. A couple of additional adjustments are necessary for the
creation with the wizard.
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6.3 Requirements and adjustments for list engineering with the wizard

In order to be able to use the wizard with another project than the solutions project, a couple of adjust-
ments must be carried out.

Adjustments Description
CallCM The "CallCM" script is in the "/home/engin/scripts" directory. This script starts

the CaeManager automatically from the wizard with the desired command line
parameters. The project name in the script must be adjusted.

Figure 55: Changes in CallCM

Project CC tasks The solution wizard uses the "Default Runtime-System" of the project,
amongst others, to realize the logic. One control computer task with the con-
troller identifier (e.g. C1) is required for each controller here.

Figure 56: CC tasks

Project C1 -C8
controller

Up to 8 controllers can be selected in the wizard. These must be available in the
correct position in the project so that they can be used. They should be exported
from the "original solutions project" and imported into the target project. in the
best case, the entire controller directory is used (e.g. 101 C1, 102 C2, ...)
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Adjustments Description

Figure 57: Necessary controller

zzz_Templates The template function charts must also exist in the desired project. They can al-
so be exported from the solutions project and imported into the target project.

Global.FileList The "Global.FileList" file must be copied from "/home/aprol/ENGIN/cnf/So-
lutionGenerator/templates/" to "/home/engin/ENGIN/PROJECTS/<project
name>.pgp/cnf/VM_Data/". The "VM_Data" directory must eventually be creat-
ed. This file helps to adopt the AS data correctly for a subsequent list engineer-
ing.
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Adjustments Description

Figure 58: Global.FileList

Rates import The CFCs and process graphics for configuring the rate and the 15 minute sig-
nal generation can be found in the solutions project. These functionalities must
also be exported from the solutions project and imported into the target project.
These are the "000 Basic" and "010 Visualisation" directories.

Figure 59: Rates etc.
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7 Extended list engineering

The solutions generator expects a CFC template and an Excel template in which the corresponding
substitutions can be maintained. The CFCs which are to be imported are created from this combination,
depending on the number of entries in the Excel list. This schema should illustrate this.

Figure 60: Method of operation

7.1 Template creation

7.1.1 Create CFC template

A new CFC can be created at any time in the "templatePath". (This is the "zzz Templates" path in the
solutions project) This CFC subsequently serves as a template for the solutions generator. The name
of the CFC will also be used as the name of the template.

Figure 61: Creating a template CFC
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7.1.2 Edit CFC

Any CFCs and variables can be placed in the CFC in order to realize the desired functionality.
The following rules apply:

• Variables which are to be replaced must be created as "template variables".
• Block parameters (mostly in hyper macros) which should be substituted must be modified in

the CFC.

Figure 62: Example of an analog value signal conditioning

The following substitution parameters are reserved for extended I/O informa-
tion and cannot be used for a normal replacement.
• _IOMSR_
• _IONAME_
• _IODESC_
• _IOUNIT_
• _IOMIN_
• _IOMAX_
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7.1.3 Template version

A CFC text must be inserted, so that the generator can recognize a change of the CFC. This text
consists of the name of the CFC and a version. Example: AnalogIn V0.0.1

Figure 63: Template version

The solutions generator will recreate all CFCs if a version change is recognized. (you can make a "global"
change in this way)
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7.2 Creating a tab

Each template is shown as a table in the Excel file. The table must be named according with the syntax
CFC_Template_<template name>. The content of CFC_Template.xlsx should be used as a template.
All of the existing tables can be used as a template.

Figure 64: List to be filled out

The substitution rules are defined in the lines 4-6. These are not allowed to be moved. The configuration
lines can faded out later. Line 9 can be used as a cell in the table header.

7.2.1 CFC properties

The global settings of the CFC are set in the CFC properties (green area).

Properties Description
path Path in project. The project must not also be specified. If the path does not exist,

it is created automatically. Example: /Logic/Instruments

name Name of the CFC

desc049 Description German.

desc001 Description English.

CFC_Inst Instance of the CFC.

Runtime system Instance of the runtime system. [DEFAULT] for default runtime system.

CC_TASK CC task of the CFC. The task must be created manually in the runtime system.
[DEFAULT] assigns the CFC to the default task.

Controller Instance of the controller (empty if a control computer CFC).

CTRL_Task Controller task (empty if a control computer CFC). The task must be created
manually in the controller.

Table 3: List all CFC properties



Extended list engineering

50 TM820  - APROL Solutions

7.2.2 Variable (border)

Two different functions are available (yellow area) to substitute variables:

• Set: Searches for variables which match the value of the ModifyName and sets the new name
(value in column).

• Replace: Searches for variables which contain the value of the ModifyName and replaces that
part of the variable with the new value.

Example Replace:

Template Variable: _TagIo__Val, ModifyName: _TagIo_, Value: Tag01 => Tag01_Val

7.2.3 Block Parameter

The name of the constant is given with a leading slash (gray area).

Example: Constant: TagNo => ModifyName: /TagNo

The value in the template CFC must have been modified in order to overwrite the value and is not allowed
to match the default value. Only the Set Method is available for constants. Replace is not supported.
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7.3 Create the CFCs

7.3.1 Options

The CFCs are created with the shell command "SolutionGenerator" . The following generation
options are available:
Command option Description
--listTemplates Lists all available templates and their versions.

--template TEMPLATE: creates all CFCs of the type TEMPLATE
(default: all).

--exportAllCfc creates all CFCs (not only new/changed)

--debugLvl Changes the output level during generation (default: 3
Max: 99)

Example call SolutionGenerator:

SolutionGenerator --template CFC_Template_AnalogIn

This call creates all CFCs of the type AnalogIn.

All of the SolutionGenrator options are output with the "SolutionGenerator --help" command.

Figure 65: Help output of the SolutionGenerator
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7.3.2 Show delta

If the generator is restarted after CFCs have been imported, not all CFC will be created, but the
difference compared with the current engineering state. Differences may be:

° New CFC
° Change of variables or parameters

Note:

This results in that only the "updated" CFCs will be in the import file.

7.3.3 Behavior upon CFC changes

Generated CFCs can be changed without problems after they have been imported (setting ad-
ditional parameters, placing blocks, etc.).
The CFC as basis is used if regeneration is carried out. These manual changes are considered
by the generator as long as the template version is not different to that of the CFC version.

Note:

If the template version changes (see Template settings / Template version) or there is no tem-
plate version, all manual changes will be discarded.

In this case, a warning is output during the generation:

Figure 66: Message "New version" from template
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7.4 Example

Creation of the „AnalogIn" template for an analog input signal.

Create CFC:

Create a CFC in the template directory and name it „AnalogIn“ .

Figure 67: Creation of a CFC template

Along with the CFC, a new tab with the name "CFC_Template_AnalogIn" is created in the Excel file.
The CFC properties are put into the Excel file.

Figure 68: CFC properties
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Place block

The Analog01 hyper macro is placed in the CFC and an instance is assigned. This instance cannot be
changed via the list engineering.

Create template variable

Template variables are created for the variable substitution. We want to exchange _Tag_ for hardware
I/Os and _ADD_ for a connector.

Figure 69: Create template variables

Substitution rules are created for both variables in the Excel table.

Replace all _Tag_ with the „Replace“ function

Replace _ADD_ with the „Set“ function

Figure 70: Template variable in Excel list

Define parameters
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It should be possible to deactivate alarms of the analog hyper macro and to set a group. The default
value of the parameters are changed because of this.

Figure 71: Modification in the HM properties

Substitution rules are also created for the parameters in the Excel file (/Grp and /Dis).

Figure 72: HM parameter

Create import file
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The generator creates the CFCs from the newly created template with the SolutionGenerator --tem-
plate CFC_Template_AnalogIn command.

Figure 73: Solution generator output

The project parts can then be imported into the CaeManager using the normal import mechanism.

Task:

Realize your own templates and administer them in them in the Excel list. Configure the signal
conditioning of your AI and DI channels in this way.



Summary

TM820  - APROL Solutions 57

8 Summary

We are now able to carry out a list engineering with predefined templates and have saved a great amount
of time for the workflow. The APROL solutions can be implemented in an intuitive manner by using these
templates.

Figure 74: Example Solution Energy Monitoring

We also have the possibility to create our own templates and deploy them in the list engineering. In case
logic repeats itself in a project part, it should be mandatory to use this template mechanism.
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Seminars and training modules

The Automation Academy provides targeted training courses for our customers as well as our own employees.
At the Automation Academy, you'll develop the skills you need in no time!
Our seminars make it possible for you to improve your knowledge in the field of automation engineering.
Once completed, you will be in a position to implement efficient automation solutions using B&R technology. This will make
it possible for you to secure a decisive competitive edge by allowing you and your company to react faster to constantly
changing market demands.

Automation Studio seminars and training modules
Programming and configuration Diagnostics and service

SEM210 – Basics
SEM246 – IEC 61131-3 programming language ST*
SEM250 – Memory management and data storage

SEM410 – Integrated motion control*
SEM441 – Motion control: Electronic gears and cams**
SEM480 – Hydraulics**
SEM1110 – Axis groups and path-controlled movements**

SEM510 – Integrated safety technology*
SEM540 – Safe motion control***

SEM610 – Integrated visualization*

SEM920 – Diagnostics and service for end users
SEM920 – Diagnostics and service with Automation Studio
SEM950 – POWERLINK configuration and diagnostics*

If you don't happen to find a seminar on our website that suits your
needs, keep in mind that we also offer customized seminars that we
can set up in coordination with your sales representatives:
SEM099 – Individual training day

Please visit our website for more information****.****:
www.br-automation.com/academy

Overview of training modules
TM210 – Working with Automation Studio
TM213 – Automation Runtime
TM223 – Automation Studio Diagnostics
TM230 – Structured Software Development
TM240 – Ladder Diagram (LD)
TM241 – Function Block Diagram (FBD)
TM242 – Sequential Function Chart (SFC)
TM246 – Structured Text (ST)
TM250 – Memory Management and Data Storage

TM400 – Introduction to Motion Control
TM410 – Working with Integrated Motion Control
TM440 – Motion Control: Basic Functions
TM441 – Motion control: Electronic gears and cams
TM1110 – Integrated Motion Control (Axis Groups)
TM1111 – Integrated Motion Control (Path Controlled Movements)
TM450 – Motion Control Concept and Configuration
TM460 – Initial Commissioning of Motors

TM500 – Introduction to Integrated Safety
TM510 – Working with SafeDESIGNER
TM540 – Integrated Safe Motion Control

TM600 – Introduction to Visualization
TM610 – Working with Integrated Visualization
TM630 – Visualization Programming Guide
TM640 – Alarm System, Trends and Diagnostics
TM670 – Advanced Visual Components

TM920 – Diagnostics and service
TM923 – Diagnostics and Service with Automation Studio
TM950 – POWERLINK Configuration and Diagnostics

TM280 – Condition Monitoring for Vibration Measurement
TM480 – The Basics of Hydraulics
TM481 – Valve-based Hydraulic Drives
TM482 – Hydraulic Servo Pump Drives
TM490 – Printing Machine Technology

In addition to a printed version, our training modules are also available
on our website for download as electronic documents (login required):

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

Process control seminars and training modules
Process control standard seminars Process control training modules

SEM841 – Process Control Training: Basic 1
SEM842 – Process Control Training: Basic 2
SEM890 – Advanced Process Control Solutions

TM800 – APROL System Concept
TM811 – APROL Runtime System
TM812 – APROL Operator Management
TM813 – APROL XML Queries and Audit Trail
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.
****Our seminars are listed in the Academy\Seminars area of the website.
****Seminar titles may vary by country. Not all seminars are available in every country.

http://www.br-automation.com/academy
http://www.br-automation.com/academy
http://www.br-automation.com/academy
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