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1 Welcome to MDA V8.3

MDA V8.3 is the new Measure Data Analyzer tool from ETAS. The Measure
Data Analyzer (MDA) is used to visualize and analyze measurement data in dif-
ferent views. The central view is the configuration which contains the layout and
visualization (layers, instruments, and signals) and a reference to eachmeasure
file. You can customize the layout and content for the different views.
MDA provides many useful functions such as zooming, scrolling or syn-
chronizing different views.

To get a quick overview on how to work with MDA V8 watch the videos under
Help→Manuals & Videos.

1.1 Before You Start

The following chapters inform you about the details you need to know before
you start working with MDA V8.3.

1.1.1 Target Group

This manual addresses qualified personnel working in the fields of automobile
control unit development and calibration. Specialized knowledge in the areas of
measurement and control unit technology is required.

1.1.2 System Requirements

The table below contains the minimum and the recommended requirements.
Theminimum requirements ensure that the program will run smoothly with smal-
ler projects. The recommended requirements ensure that the program will oper-
ate very efficiently. Consider that large ECU projects and experiments require
morememory.

NOTICE
See the release notes for the latest information on the system requirements.

Minimum System Require-
ments

Recommended System
Requirements

General hard-
ware

Network adapter

DVD-ROM drive (in case of
installation from DVD)

Network adapter

DVD-ROM drive (in case of
installation from DVD)

Processor 2 GHz dual-core processor 3 GHz quad core processor or
equivalent

RAM 2GB 8GB

Graphics card Resolution of at least
1280 x 1024

1 GB RAM

32 bit color and DirectX 9

Resolution of at least
1280 x 1024

1 GB RAM

32 bit color and DirectX 9
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Minimum System Require-
ments

Recommended System
Requirements

Required free
disk space

5GB
(not including the size for user
data)

10 GB
(not including the size for user
data)

Operating sys-
tem

WINDOWS® 7SP1 / 8 / 8.1 /
10 (64 bit)

WINDOWS® 7SP1 / 8 / 8.1 /
10 (64 bit)

1.1.3 Privileges

Administrator Privileges

To install the program, you need administrator privileges.

User Privileges

Towork with the program, each user must have read and write access for the fol-
lowing folders and directories:

l Registry folder and all subfolders:
HKEY_LOCAL_MACHINE\Software\WOW6432Node\ETAS

l TEMP directory used by the program; the TEMP directory is determined
during the installation

l Installation directory

l Directory for the program data (e.g. C:\ETASData) and all sub-
directories

NOTICE
In case of remote access, the same user privileges are required.

1.1.4 Customizing the Network Installation

To provide the users with the installation files, you can copy the data to a net-
work drive. A network installation has the advantage of allowing you to adjust
the installation files even before actually installing the program on the computer.
This allows you to set company-specific defaults.

Setting the Configuration Behavior of MDA V8.3

You can change certain default settings before conducting the network install-
ation. This is done by adjusting the configuration file Install-
ationDefaultSettings.xml. This file is in the installation directory. You
can define the following custom parameters or variables:

l PRODINSTDIR

Defines the installation path for MDA.

l PRODDATAINSTDIRALL

Defines the path of the working files (e.g. configuration files, databases).
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l CREATE_UNINSTALLATION_SHORTCUT

Automatically creates an uninstallation shortcut on your desktop.

l ENABLE_ERROR_REPORTING

Enable or disable the ZIP&SEND functionality, in case of an program
error.

l EMAIL_ERROR_REPORT_TO

Defines the recipient of the reporting e-mail (ZIP&SEND functionality).
More than one address can be defined, separated by "," (comma).

Using Command Line Parameters

Setup.exe /? and Setup.exe /help

Displays the available command line parameter. The full description of the com-
mand line parameter and also of the error codes which can occur during an
installation are described within the "setup.pdf" provided in the installation root
directory.

Note that in case of a silent installation, it is not possible to re-install the same
MDA V8.3 version again. The already existing version may not automatically be
uninstalled. To uninstall the existing version, copy the Install-
ationConfiguration file from the installer and replace the existing file with
it. The existing file is located under C:\Program Files
(x86)\ETAS\GENericSetup\MDA MDA Product\8.3.x.x\config.

1.1.5 Licensing

A valid license is required for using MDA V8.3. You can obtain the license file
required for licensing either from your tool coordinator or through a self service
portal on the ETAS Internet Site under http://www.etas.com/support/licensing.
To request the license file you have to enter the activation number which you
received from ETAS during the ordering process.

In the Windows Start menu, select Programs → ETAS → License Man-
agement→ ETAS License Manager.

Follow the instructions given in the dialog. For further information about, for
example, the ETAS license models and borrowing a license, press F1 in the
ETAS LicenseManager.

1.2 Getting to Know the Basic Workflow

The following outlines the workflow of a typical MDA V8.3 use case:

l Stage 1: Add Files

To addmeasure files, a configurationmust be selected, e.g. the empty
default configuration when opening the program. For more information,
see "To add ameasure file" on page 19.

http://www.etas.com/support/licensing
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l Stage 2: Select Signals

In the VariableExplorer, you can use filter and search options to find the
variables (respectively signals) that you want to use in your con-
figuration. Then, you assign the selected variables (respectively signals)
to an instrument. For more information, see "To assign signals to a new
instrument" on page 29.

l Stage 3: Prepare Analysis

You can enhance and optimize the configuration, for example, by adding
additional signals, instruments, or layers. For more information, see "To
create a new layer " on page 78.

l Stage 4: Perform Analysis

You analyze the data, for example, by synchronizing several instru-
ments. For more information, see "To synchronize instruments" on
page 75.

1.3 Getting to Know the MDA V8.3 Windows

MDA V8.3 consists of the following windows:

l Configuration

The configuration is the working area in which you can analyze themeas-
ure files. Signals can be visualized in the instruments and analyzed. Addi-
tionally, multiple layers andmultiple instruments can be invoked inside a
single configuration file. This allows you to carry out multiple analysis
simultaneously.

l Configuration Manager

The configurationmanager is a schematic representation of the working
area which allows you to find and display efficiently all items of your con-
figuration. The content of each configuration with its related layers, instru-
ments, and signals is displayed in a tree view.

l File Explorer

The file explorer displays the list of all configuration files that are opened
in the present session of MDA. Additionally, details of themeasure files
associated with the configuration are also displayed. The active con-
figuration is highlighted in bold.

l Variable Explorer

The variable explorer displays the list of variables available for analysis
in the active configuration. The variables are categorized based on type
of device, measure file, raster, signal group path name, signal group
source name and signal group node name.

l Instrument Box

The instrument box displays the list of instruments that can be used to
visualize and analyze signals.
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l Information Window

The information window provides additional information about the selec-
ted object, like a configuration description, themeasure file comment, or
meta information for signals.

l Calculated Signals

In this window, calculated signals can be created and e.g. added to an
instrument for further analysis.

l Time Offset

In this window, you can align data from different measure files with
regard to time.

1.4 Customizing the Window Layout

By default, the windows of the file explorer, the variableexplorer, and the time
offset are docked on the left side. The windows of the instrument box, the cal-
culated signal editor and the configuration manager are docked on the right side.
You can change the default positions of the windows.

You can perform the following actions:

l "To show and hide a window" on page 9

l "To autohide a window" on page 9

l "To undock a window" on page 10

l "To dock a window" on page 10

l "To hide and unhide the ribbon" on page 11

l "To show the quick access toolbar below the ribbon" on page 11

To show and hide a window

1.   On the ribbon, select the View tab.

2.   In the Show/Hide drop-downmenu, select the
window that you want to display.

3.   To hide an open window, click .

To autohide a window

1.   In the toolbar of the window, click .

Depending on its previous position, the window is
shown as a tab at the left or right edge of MDA
V8.3.

2.   When you hover over the title, the window tem-
porarily displays again until youmove themouse
off the window.

3.   To stop autohiding the window, click .
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To undock a window

To display a window floating above the other MDA V8.3 windows, do one of the
following:

1.   Click on the title bar of the window.

2.   While keeping themouse button pressed, move
the window to another position.

or

1.   Right-click the title bar of the window.

2.   In the context menu, click Float.

To dock a window

1.   Drag the title bar of a floating window to a new pos-
ition.

2.   Do one of the following:

Move the cursor to one of the graphical ele-
ments.
The future position of the window is dis-
played in light gray.

Move the cursor to the title bar of another
window.
The future position of the window is dis-
played in light gray.

3.   If the position is correct, release themouse but-
ton.
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To hide and unhide the ribbon

1.   Do one of the following:

Click the arrow on the right side of the rib-
bon.

Double-click on one of the ribbon labels, i.e.
File, Configuration, View, or Help.

The ribbon is no longer displayed.

2.   To show the hidden ribbon, redo one of the actions
described under step 1.

To show the quick access toolbar below the ribbon

1.   To show the quick access toolbar below the rib-
bon, click the arrow.

2.   Select Show below the Ribbon.

3.   To relocate the quick access toolbar again, click
the arrow and select Show above the Ribbon.

1.5 Setting the Language of the User Interface

You can choose for MDA V8.3 one of five possible languages. Once the lan-
guage is set in the tool, then MDA V8.3 is independent from the language set in
the registry entry (Lang.exe).

To change the language

1.   On the ribbon, select the View tab.

2.   In the Startup Languages drop-downmenu,
select the language.

3.   To display MDA V8.3 in the selected language,
restart the program.

1.6 Undoing or Redoing Actions

You can reverse all changes that are stored in the configuration file. You can not
undo some actions, like for example:

l saving or closing a configuration

l creating and exporting ameasure file

l undocking and docking windows

You can perform the following actions:
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l "To undo an action" on page 12

l "To redo an action" on page 12

To undo an action

1.   Do one of the following:

On the quick access toolbar, click .
Press CTRL+Z.

To redo an action

1.   Do one of the following:

On the quick access toolbar, click .
Press CTRL+Y.

1.7 MDA and Other ETAS Products

MDA V8.3 works together with the following ETAS products:

l INCA (V7.2.2 or higher)

l EHANDBOOK-NAVIGATOR (V6.1 or higher)

1.7.1 LaunchingMDA from INCA

Whenworking in INCA, you can directly access MDA V8.3 to analyze themeas-
urement recording.

To launch MDA V8.3 from INCA

To establish a connection, MDA V8.3 and INCA(V7.2.2 or higher) must be
installed on the samemachine.

1.   As a prerequisite, you have preselectedMDA
V8.3 as default MDA version in INCA under User

Options →General tab.

2.   LaunchMDA V8.3, e.g., by doing one of the fol-
lowing:

After having finished themeasurement
recording in the experiment environment of

INCA, click .

In the INCA main window, click SHIFT + .
Then, select themeasure files that you want
to use inMDA V8.3.

3.   Perform your analysis in MDA V8.3.

If MDA V8.3 was already open before and the act-
ive configuration contained a single measure file,
this measure file is replaced by the one from
INCA. If the active configuration containedmore
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than onemeasure files, a new configuration is
automatically created.

1.7.2 ConnectingMDA to EHANDBOOK-NAVIGATOR

To analyze system behaviors, you can combine the measure data displayed in
MDA V8.3 with the description of the ECU functionality as provided in
EHANDBOOK-NAVIGATOR.

You can perform the following actions:

l "To connect to EHANDBOOK-NAVIGATOR" on page 13

l "To disconnect from EHANDBOOK-NAVIGATOR" on page 13

l "To send the cursor time to EHANDBOOK-NAVIGATOR" on page 60

l "To pass the signal name to EHANDBOOK-NAVIGATOR" on page 31

To connect to EHANDBOOK-NAVIGATOR

To establish a connection, MDA V8.3 and EHANDBOOK-NAVIGATOR (V6.1
or higher) must be installed on the samemachine.

1.   Click .

2.   Select a EHANDBOOK file.

3.   Select ameasure file.

All measure files are listed that are currently in the
active configuration. You can synchronize only
onemeasure file at a time.

4.   Click Connect.

The connection is established. In the file explorer,
the selectedmeasure file is marked as syn-
chronized.

If you replace the synchronizedmeasure file in the
configuration, EHANDBOOK-NAVIGATOR is
automatically informed. If you remove the syn-
chronizedmeasure file in the configuration, the
connection to EHANDBOOK-NAVIGATOR is dis-
connected.

To disconnect from EHANDBOOK-NAVIGATOR

1.   Click .

Themeasure file is no longer synchronized.

1.8 Loading Plugins

To use third party instruments or other extensions, you can load plugins.
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To load plugins

1.   Do one of the following:

To load a user-specific plugin, store it under
%localap-
pdata%\ETAS\MDA\<Ver-
sion>\Plugins.
To load a plugin for all users, store it under
%pro-
gram-
data%\ETAS\MDA\<Version>\Plugins
.

If these folders are not yet available, create them
manually.

2.   Restart MDA V8.3.

1.9 Getting More Information

On the Help tab of the ribbon, you find the following items that help to get more
information about MDA V8.3:

What's new

Overview of new functions and program properties

Release Note

Description of prerequisites and known limitations of the program

Manuals & Videos

Access to all available PDFmanuals and videos

Glossary

Description of common terms used in the program

Support

Contact information of the ETAS hotline

Log File

Overview of messages and warnings when working with the program

Info

Version information

Help

Access to the online help
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2 Configuration Creation

In order to analyze measure data, a configuration is needed. You can create a
new configuration or open an existing configuration file.

2.1 Maintaining Configurations

When starting MDA V8.3, an empty default configuration is created auto-
matically. This configuration is set to active and measure files can be added dir-
ectly. In case an existing configuration is opened, the default configuration is
closed as long as it is not changed.

NOTICE
WithMDA V8.3, the compatibility is supported in one direction only. This
means, a configuration created with an older MDA V8.3 version is supported in
a newer version of the program. But if you try to open a configuration file which
has been created with a newer version, an error message dialog informs you
about the incompatibility.

2.1.1 Creating, Saving, and Closing Configurations

You can perform the following actions:

l "To create a new configuration" on page 15
l "To load a configuration" on page 15
l "To select the active configuration" on page 16
l "To save a configuration" on page 16
l "To close a configuration" on page 17

To create a new configuration

1.   On the Configuration tab of the ribbon, click .

The new configuration is created containing one
default layer. By default, the name of the new con-
figuration is set to "Configuration". If the name is
already in use, it is extended by an increasing
number. The name of the new configuration is dis-
played in the header of theMDA V8.3 window.

2.   Continue with addingmeasure files to the newly
created configuration. For more information, see
"To add ameasure file" on page 19.

To load a configuration

1.   On the Configuration tab of the ribbon, click .

2.   Select an existing configuration file in *.xdx
format.

The configuration file is opened. If the con-
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figuration file is invalid or the version is not com-
patible, an error message is displayed.

To select the active configuration

If you have opened several configurations, you can select the active one.

1.   Do one of the following:

Click on the drop-downmenu next to the con-
figuration tab and select one of the con-
figurations.

In the file explorer, select one of the con-
figurations.

The selected configuration is active. This means
that the information of all other windows refers
now to this configuration. You can also select one
of the layers of the active configuration. For more
information, see "To navigate to a specific layer"
on page 79.

To save a configuration

1.   If a configuration contains unsaved changes, an
asterisk is displayed in front of the configuration
name. To save the changes, select one of the fol-
lowing entries on the Configuration tab of the rib-
bon:

To save the configuration under its existing

name, click .
To save the configuration under a new
name, select Save As in the drop-down

menu below .
2.   Navigate to the location where the configuration

shall be stored.

3.   Enter the configuration file name.

The complete configuration is saved. This means,
that the current size and position of all instrument
windows is saved as well as the current state of
the objects (e.g. enabled or disabled syn-
chronization of instruments).

After saving, the full path name of the con-
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figuration is displayed in the header of theMDA
V8.3 window.

To close a configuration

1.   Do one of the following:

Click on the drop-downmenu next to the con-
figuration tab. Move the cursor to a con-

figuration in the list and click .
On the Configuration tab, right-click the
configuration name and select the Close
entry.
On the Configuration tab of the ribbon, click

.
2.   Save the changes or close the configuration

without saving.

2.1.2 Importing an XDA Configuration

In INCA and MDA V7.x, configurations are created in *.xda format. To re-use
these existing configurations, simply import the *.xda file into anMDA V8.3 con-
figuration. The original *.xda file will not be changed by MDA V8.3.

1.   On the Configuration tab of the ribbon, click .

2.   Select an existing configuration in *.xda format.

3.   If MDA V8.3 cannot find themeasure file, you can
do one of the following:

Select themeasure file from your file sys-
tem. Themeasure file that was previously
used in the *.xda file is mapped with the
newly selectedmeasure file. All signals that
are contained in the new measure file are dis-
played. Only signals that are not contained
in the new measure file are indicated as "no
match" signals.
Continue the import without selecting a
measure file. All signals are indicated as "no
match" signals. If you add ameasure file
later, the Add or Replace Files dialog
opens. For more information, see"To use the
"Add or Replace Files" dialog" on page 19.

For *.xda files from INCA V7.x, a new layer is cre-
ated for the complete imported content. For *.xda
files fromMDA V7.x, a new layer is created for
each instrument. The complete configuration is
imported except for cursors, time offsets, and
zooming levels that had been defined in the *.xda
file. Instruments that are currently not yet
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available in MDA V8.3 (e.g. GPS instrument) are
also omitted during import. This is indicated by a
warningmessage in the status bar at the bottom
of theMDA V8.3 window.

2.1.3 Adding Configuration Comments

You can enter additional information for the configuration. For example, you can
explain how this configuration should be used by others.

1.   In the configurationmanager, right-click the con-
figuration and select Configuration comments.
Alternatively, press CTRL+I.

The information window opens.

2.   Enter your comment (up to 10.000 characters).

Note that if you select ameasure file in the file
explorer or a signal in the configurationmanager
before pressing the shortcut keys, then themeta
data of themeasure file or signal is displayed. For
more information, see "DisplayingMeta Data of a
Measure File" on page 21 and "Displaying Signal
Information" on page 30.

2.2 Maintaining Measure Files

Themeasure file provides the data you want to display in a configuration.

2.2.1 Adding, Replacing, and RemovingMeasure Files

For each added measure file, an identifier is displayed in front of the file name in
the file explorer. The identifier helps you to identify the source file of a signal.
This identifier is always the lowest number that is not yet used for another file in
the configuration. If you replace a measure file, the identifier remains the same
as before.

For measure files, the following file formats are supported:

l *.dat

l *.tsv

l *.mf3 and *.mf4 (ideally with standard index for performance reasons)

l *.csv recorded with Portable EmissionMeasurement Systems (PEMS)

Ideally, this should be a *.csv file according to Real Driving Emissions
(RDE) standard for data exchange format of PEMS.

l ASCII Multi Rate V4.0 (*.dxl)

Additionally, MDA V8.3 allows to define customer-specific textual (ASCII)
measure file formats by an *.ini file.

You can perform the following actions:
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l "To add ameasure file" on page 19

l "To use the "Add or Replace Files" dialog" on page 19

l "To replace ameasure file" on page 20

l "To remove ameasure file" on page 21

To add a measure file

1.   Select the configuration to which you want to add
themeasure file. If no configuration is already
open, it is created automatically when adding a
measure file.

2.   Do one of the following:

Drag and drop one or moremeasure files
from your file system onto themain window
of MDA V8.3.
On the Configuration tab of the ribbon, click

. Select themeasure files from your file
system and click Ok.
In the file explorer, right-click the con-
figuration name and select Add Measure
File(s). Select themeasure files from your
file system and click Ok.

You can add the samemeasure file only once.
Otherwise, amessage is displayed in the status
bar at the bottom of theMDA V8.3 window.

If measure files have been removed earlier and
the configuration thus contains "nomatch" sig-
nals, a dialogue opens that allows you to either
add or replace the selectedmeasure files. For
more information, see "To use the "Add or
Replace Files" dialog" on page 19.

To use the "Add or Replace Files" dialog

1.   The dialog opens if the following prerequisites are
fulfilled:

Measure files have been removed earlier or
measure files have not been loaded during
import of an *.xda file. The configuration thus
contains "nomatch" signals.
You have performed the steps described in
"To add ameasure file" on page 19.

In the table, all newly selectedmeasure files are
displayed in the first column. In the second
column, all removedmeasure files from which
there are still some signals in use ("nomatch" sig-
nals) are displayed. If available, all usedmeasure
files are also displayed in the second column.
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2.   To replace amissing or usedmeasure file, drag
and drop a newly added file from the first column
onto the row of a file in the second column.

The file is moved from the first column into the
third column that displays all replaced files.

3.   To undo the replacement, click the undo icon on
the right side of the replaced file.

The cell is cleared and the file is added to the list
in the first column again.

4.   Click Ok.

All measure files in the first column are added and
all measure files in the third column replace the
ones in the second column.

To replace a measure file

1.   Do one of the following:

In the file explorer, select a single measure
file. On the Configuration tab of the ribbon,

click .
In the file explorer, hover the cursor over a

measure file and click .
Right-click ameasure file and select
Replace Measure File.

2.   Select the new measure file in your file system.

In the file explorer, the selectedmeasure file is dis-
played instead of the previous measure file. If sig-
nals from the previous measure file had been
assigned to an instrument, they are displayed in
the instrument as follows:

Signal names that are contained in the new
measure file are displayed in black color as
before. This means the signals could be
mapped and are displayed with the data from
the new measure file.
Signal names that are not contained in the
new measure file, are displayed in gray
color. This status is called "nomatch". For
"nomatch" signals nomeasure data can be
displayed.
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To remove a measure file

1.   In the file explorer, select themeasure files that
you want to remove.

2.   Do one of the following:

On theMeasure Files tab of the ribbon,

click .
Right-click the highlighted files and select
Remove Measure File(s). If you want to
remove only a single measure file, hover the
cursor over one of themeasure files and

click .
All selectedmeasure files are removed from the
file explorer. Signals of which themeasure file is
removed are still displayed but in gray color and in
italics. This status is called "nomatch".

3.   If you add the samemeasure file again, the signal
names are displayed as before the removal indic-
ating that the signals have been restored.

2.2.2 Defining a TimeOffset for aMeasure File

Working with several measure files usually requires to align the time line of the
different files such that the actual data can be compared.

1.   In the Time Offset window, the available measure
files with their identifiers are listed. Enter the
required time shift in seconds for the respective
file. Positive or negative values as well as decim-
als are allowed.

2.   Click Apply.

For all signals from the same file, the samples are
shifted accordingly. The shifted data is also used
for calculated signals. Note that if you replace the
measure file with another one, the defined time off-
set remains still the same.

2.2.3 DisplayingMeta Data of aMeasure File

For each measure file used in a configuration, you can display its meta data,
e.g. the file comment and information about when, by whom, and for which pro-
ject the file was created.

1.   Do one of the following:

In the file explorer, hover the cursor over a
measure file.
Themeta data is displayed as a tooltip.
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In the file explorer, select the file and press
CTRL+I.
Themeta data is displayed in the Inform-
ation Window. You can select the content
of the table and copy it to the clipboard.

2.   If you select another measure file, themeta data
is updated automatically in the information win-
dow.

2.3 Exporting and Converting Measure Data

MDA V8.3 supports all versions of MDF files. MDF files can be read and writ-
ten. Exporting measure data, i.e. writing a new file, is limited currently to signals
having numeric values and enumerations. You can either export a complete
measure file or a subset of signals.

You can convert a measure file into an MDF format (MDF V2.x to V4.1) or an
ASCII format. The following ASCII formats are supported:

l DXL

This format contains only real data, i.e. only data that has actually been
recorded, and no interpolated data. The first column contains all recorded
time stamps (combined from all available measured rasters). The second
column contains all recorded time stamps for a specific raster, e.g. 100
ms. The next columns show signal specific recorded values. The values
correspond to the time stamps in the second column. If no value has
been recorded for a signal at a specific time stamp, an empty cell is
shown. Themeasurement values that have been selected in a specific
measurement raster, determine the number of columns and can be con-
sidered as a raster block. If more than one raster was used during record-
ing, additional raster blocks are included in the next columns. In this DXL
format, enumerations are written in their in physical representation, i.e.
as verbal values.

l DXL INCA dialect

In contrast to the DXL format above, all data is represented in a numer-
ical form. Thus, enumerations are also shown in a numerical form. More
precisely, they are shown in the decimal value before the verbal con-
version has been applied. This format is the same as creating a DXL file
in INCA V7.x when using the conversion format ETASGroupAscii
(ASCII (Multirate-Write only)).

l TSV

This format allows to quickly transfer data to e.g. Excel. The first column
is a combined time column. All cells are filled up with data by using the
previous value. As a consequence there are no empty cells. This is
needed as Excel interprets empty cells as value "0". Empty cells are
only contained at the beginning of the file as long as no first value is avail-
able for the respective signal. TSV supports only numeric signals. This
means enumerations are ignored.
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l Customer-specific ASCII formats

Additional file formats for which a description file is available are sup-
ported.

You can perform the following actions:

l "To export measure data" on page 23

l "To convert measure data into another file format" on page 24

l "To cancel an export" on page 24

l "To check the export status" on page 24

To export measure data

1.   You have the following choices to export measure
data:

If you want to export a completemeasure
file, select themeasure file in the file
explorer.
If you want to export a subset of signals
from the configuration, select the signals in
the variable explorer.
You can export all signals that are assigned
to a specific instrument. Note that exporting
from an instrument is currently only sup-
ported for oscilloscopes, scatter plots, and
tables. In oscilloscopes, signals for which
you have hidden the signal curve are also
exported.

2.   Do one of the following:

To open the export dialog from the file
explorer or variable explorer, right-click and
choose Export Measure Data.
To open the export dialog from an instru-
ment, click the export icon in the toolbar of

the instrument .
The Export Measure Data window displays the
total number of signals that will be exported.

3.   Define the start and end time.

If you have opened the export dialog from an
instrument, it displays the time values of the cur-
rently visible time range of the instrument by
default.

4.   To choose a folder path and file name, click
Browse.

5.   Click Export.
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To convert measure data into another file format

1.   To open the Export Measure Data window, per-
form step 1 and 2 as described in section "To
export measure data" on the previous page.

2.   From the File Format drop-downmenu, select the
new file format.

3.   Click Export.

To cancel an export

1.   In the bottom right corner, click .

2.   Click the red icon next to the running export.

A warning symbol is shown to indicate that the
export was canceled.

To check the export status

1.   In the bottom right corner, click .

All exports are listed. The status is marked as fol-
lows:

Blue: The export is in progress.
Red: The export has failed.
Yellow: The export was canceled.
Green: The export is finished.

2.   If you want to reduce this list, you can remove all
exports that are not in progress. Right-click an
export in the list and choose one of the following:

Remove finished element to remove this
specific export
Remove all finished elements to clear the
complete list of finished exports
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3 Signal Selection

In the variable explorer, you can see the contents available in themeasure files.
Before a recording in INCA is done, variables are selected in a defined raster.
By definition, a variable becomes a signal if a raster is assigned and latest if
measure data is available. Thus in the context of MDA, only signals are avail-
able.

The basic information for a clear allocation of signals are six ASAMMDF stand-
ard labels (Name, Raster, Device, Raster ECU, Raster Device, ECU). In addi-
tion, MDA also uses the path and the name of themeasure file.

3.1 Displaying Columns in the Variable Explorer

You can perform the following actions:

l "To freeze columns" on page 25

l "To show or hide columns" on page 25

l "To reorder columns" on page 26

To freeze columns

1.   To freeze columns, click .

On first usage, the first two columns are in this
frozen area. A vertical, gray line separates the
frozen area in the table from the unfrozen area.
Columns on the left side of the line remain visible
when you use the horizontal scrollbar.

2.   To enhance or reduce the frozen area, drag any of
the columns into or from this area.

3.   To unfreeze the complete table, click the icon
again.

To show or hide columns

1.   In the toolbar, click .

A list of the default columns appears.

2.   To show the complete list of columns, click on the
More columns drop-downmenu.

3.   To show or hide a column, select or clear the
checkbox of the respective column name in the
list.
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To reorder columns

1.   Move a column by dragging its column header to
the new position within the table header.

A line between the columns appears to indicate
the new position.

2.   Release themouse button.

3.2 Sorting and Filtering Signals

You can perform the following actions:

l "To sort signals per column" on page 26

l "To search for signals in ameasure file" on page 26

l "To filter signals" on page 27

l "To reset filters" on page 28

To sort signals per column

In the variable explorer, the Signal Name column is sorted by default. If you
want to sort another column, click on the header of the respective column. The
currently sorted column is indicated by a blue color label and underline. The sort-
ing is not case-sensitive. If the entries start with a number, they are ordered
alphanumerically.

To search for signals in a measure file

If you perform a search in the variable explorer, only the Name column is used
for the search. The search is executed for all signals that are currently listed in
the variable explorer.

If you perform a search in the configuration manager, the search is executed for
signals already being in use and assigned to an instrument. For more inform-
ation, see "Searching within the Configuration" on page 81.

1.   Do one of the following:

Bring the focus to the window and directly
enter your search string.
Click into the search field.

2.   For search queries, take the following rules into
account:

The search is not case-sensitive; it finds
data, even if the capitalization in the text is
different from the capitalization in the search
term.
You can use the ? and * characters as wild-
cards in your search string.
By default, the search string is appended to
the "*" wildcard in the search field. If you
want to search for data starting with a
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specific string, position the cursor in front of
this wildcard.
If you have additionally used filters, a logical
AND is applied between the search and the
filters of the other columns.

Thematching search string is highlighted in the
Name column. If this column is currently not dis-
played, unhide the column. For more information,
see "To show or hide columns" on page 25.

To filter signals

In the variable explorer, there are different filters available. All filters possibilities
can be applied in combination using a logic AND. In the Name column, the num-
ber of matching signals out of the total number of signals is shown.

To filter used/unused signals

1.   In the variable explorer toolbar, click .

There are three different states of this button:

Shows all used signals, i.e. signals assigned
to an instrument or used for a calculated sig-
nal
Shows all unused signals, i.e. signals not
assigned to an instrument or not used for a
calculated signal
Shows all used and unused signals

To filter signals per column

1.   In the header of the column that you want to filter,

click .

A list with the possible filter criteria for this column
is displayed.

In the Raster column, the filter for variables that
have been recorded in several rasters works as fol-
lows:

If variables were recorded in several rasters
in INCA and are stored into one single file,
the variables can be filtered by the combined
raster (combined per + symbol) only and not
by the different individual rasters.
If variables were recorded in several files
and exported into one common file, the vari-
ables are shown as list separated by a semi-
colon and can be filtered per raster. The filter
option allows you only to select a single
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value (e.g. "0.1"). The variable is shown if
one of its rasters is used for filtering.

2.   Clear the checkboxes of those entries that you do
not want to be displayed in the list. When check-
ing several filters within the list, a logical OR is
applied.

3.   Click Apply.

The variable explorer table displays the rows
whichmatch the defined filter criteria.

4.   You can repeat the steps 1-3 for other columns.

Then, a logical AND is applied between the filters
of the different columns.

To reset filters

1.   Depending on the combination of filters and
search queries that have been selected, it is pos-
sible that nomatching data can be found. By reset-
ting filters, you can enlarge the result list again.
Do one of the following:

To reset filters of a specific column, click

. In the drop-down list, select the Select
all checkbox.
Alternatively, you can clear the filters of all
columns and the search field. In the variable

explorer toolbar, click .

3.3 Assigning Signals to Instruments

To display the actual measure data of a signal, the signal must be assigned to
an instrument. For more information, see "To add ameasure file" on page 19.

You can perform the following actions:

l "To assign signals to a new instrument" on page 29

l "To assign signals to an existing instrument" on page 29

l "Tomove or copy signals from one instrument to another instrument" on
page 29
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To assign signals to a new instrument

1.   In the variable explorer, press the CTRL or SHIFT
key andmark all signals that you want to use for
analysis.

2.   Drag and drop the selected signals to an empty
area of the layer or onto the layer tab in the cur-
rently active configuration. It is not possible to
drag signals to another configuration.

The context menu of the layer opens containing
an item for each available instrument type.

3.   Select the instrument type that you want to cre-
ate.

On the layer, the new instrument is displayed in
the foreground and highlighted. In the con-
figurationmanager, the name of this instrument is
displayed in bold.

In the variable explorer, you can identify all sig-
nals that are assigned to an instrument in the
Used column. For more information, see "To filter
used/unused signals" on page 27.

To assign signals to an existing instrument

1.   In the variable explorer, press the CTRL or SHIFT
key andmark all signals that you want to use for
analysis. Note that currently duplicate signals can-
not be added to an oscilloscope.

2.   Drag and drop the selected signals to an existing
instrument.

To move or copy signals from one instrument to another instrument

1.   In the instrument from where you want to move or
copy the signals, select the signals.

2.   Do one of the following:

Tomove the signals, drag the selected sig-
nals and drop them onto another instrument.
To copy the signals press the CTRL key first
before dropping the selected signals onto
another instrument.

If you drag signals to an instrument of the same
instrument type, all settings that you have already
defined for a signal in the first instrument persist.

In case the instrument is located on another layer,
use the layer tabs to navigate to the desired target
layer and their target instrument. If you drag and
drop the selected signals onto an empty space of
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the layer or onto the layer tab, a new instrument is
created.

3.4 Displaying Signal Information

You can perform the following actions:

l "To identify the origin of a signal" on page 30

l "To display errors and warnings of a signal" on page 30

l "To display themeta data of an assigned signal" on page 31

To identify the origin of a signal

1.   You can identify the origin of an assigned signal
via the identifier of themeasure file. Do one of the
following:

In the variable explorer, make the File ID
column visible. For more information, see
"To show or hide columns" on page 25.
In the configurationmanager, expand the
tree view until the signals are shown. The
identifier of themeasure file is displayed in
front of the signal name.
Bring the instrument in which the signal is
used into the foreground. The identifier of the
measure file is displayed in front of the sig-
nal name.

For calculated signals, a square root symbol is
shown as file identifier. If themeasure file has
been removed from the configuration, a "?" is dis-
played instead of the identifier. If you have
replaced themeasure file and the signal is not part
of the new file, the former identifier still remains
visible but the signal is indicated as a "nomatch"
signal.

To display errors and warnings of a signal

1.   Do one of the following:

In the variable explorer, make the Error
column visible. For more information, see
"To show or hide columns" on page 25. If a
signal contains an error or warning, a cor-
responding icon is displayed in this column.
In the configurationmanager, expand the
tree view until the signals are shown. If an
assigned signal contains an error or warning,
a corresponding icon is displayed next to the
signal name.
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Bring the instrument in which the signal is
used into the foreground. If an assigned sig-
nal contains an error or warning, a cor-
responding icon is displayed next to the
signal name.

2.   To display the complete list of all errors and warn-
ings for the selected signal, hover the cursor over
the error or warning icon.

To display the meta data of an assigned signal

1.   In the configurationmanager or in an instrument,
select a signal.

2.   Press CTRL+I.

Themeta data is displayed in the Information
Window. If available, the symbol link name and
symbol link offset are also shown in this window.
You can select the content of the table and copy it
to the clipboard.

3.   If you select another signal, themeta data is
updated automatically in the information window.

3.5 Reusing the Signal Name in Other Applications

You can perform the following actions:

l "To copy the signal name to the clipboard" on page 31

l "To pass the signal name to EHANDBOOK-NAVIGATOR" on page 31

To copy the signal name to the clipboard

1.   In the configurationmanager or in an instrument,
select a signal. If you select several signals, the
last selected signal is used.

2.   Press CTRL+C.

The signal name is copied to the clipboard in plain
text without file ID.

To pass the signal name to EHANDBOOK-NAVIGATOR

You can display additional information for a selected signal in EHANDBOOK-
NAVIGATOR. To pass the signal name to EHANDBOOK-NAVIGATOR, the
connection must be established. For more information, see"Connecting MDA to
EHANDBOOK-NAVIGATOR" on page 13.

1.   In an instrument, select a signal.

2.   In the context menu, select Open signal doc-
umentation.

In EHANDBOOK-NAVIGATOR, the available sig-
nal information is displayed.
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4 Calculated Signals

Calculated signals are helpful in displaying and analyzing measure data, for
example, for generating a difference signal or for making a direct comparison
with specific measured values. You first have to define a calculated signal.
Then it can be selected like any other measure signals in the variable explorer
and be assigned to an instrument. Calculated signals are always constant inter-
polated, i.e. the last available value will be taken for calculation until there is a
new value available.

The calculated signals editor is divided into the following areas:

No. Description

List of all calculated signals
As soon as you have created a calculated signal, it is displayed in this
area. From here, you can perform the following actions:

l To use a calculated signal, drag and drop it into an instrument of
your configuration.

l Select a calculated signal in the list to edit, duplicate, or delete it.
For more information, see " Managing Calculated Signals" on
page 35.

Entry fields to define or edit a calculated signal
To define a calculated signal, drag and drop any input signal from the
variable explorer or an instrument into the formula definition field. To
complete the formula, enter mathematical operators via the keyboard.
For more information, see "Defining Calculated Signals" on page 33.
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No. Description

List of all mathematical operators
When defining a calculated signal, you can select amathematical oper-
ator in this list andmove it into the formula definition field on the right
side of the editor. For more information about calculated signals basics
and operators, see the "MDA_CalculatedSignals_ReferenceGuide_
R8.3" document under Help→Manuals & Videos.

More information about the mathematical operators
When you select amathematical operator in the list above, this field dis-
plays additional information about themeaning and usage of the oper-
ator. For more information, see the "MDA_CalculatedSignals_Manual_
R8.1_EN" document under Help→Manuals & Videos.

4.1 Defining Calculated Signals

For a general overview of the window, see "Calculated Signals" on page 32.

To define a calculated signal

1.   If this is the first calculated signal to be defined,
you can directly start with step 2. If you have

already defined a calculated signal, click .

By default, the name of the new calculated signal
is set to "CalculatedSignal". If this name is
already in use, it is extended by an increasing
number.

2.   You can enter another name instead of the default
name.

Valid characters are a-z, A-Z, 0-9, underscore,
point, and square brackets. Square brackets must
always occur in pairs. Other characters or blank
space are not allowed.

3.   Optionally, you can enter a unit for the calculated
signal.

4.   Drag and drop one or more input signals into the
Formula definition field. Note that currently only
numeric signals can be used as input signals, i.e.
enumerations cannot be used.

For each input signal, the file identifier and the
short name of the signal are displayed. If several
signals with the same short name exist, inform-
ation about the device and/or the raster is addi-
tionally displayed to distinguish the signals.

If an input signal contains an error or warning, a
corresponding icon is displayed in front of the file
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identifier. Note that you can save a calculated sig-
nal even if an input signal contains an error.

5.    Connect the signals with mathematical oper-
ators.

You can drag amathematical operator from the
Toolbox field into the Formula definition field.
The Help field displays additional information
about themeaning and usage of the operator. For
more information, see the "MDA_Cal-
culatedSignals_Manual_R8.1_EN" document
under Help→Manuals & Videos.

Tip: To quickly navigate through the formula, use
the keyboard buttons. 

6.   Define the rate in which a new sample of the cal-
culated signal shall be created. Choose one of the
following:

Combined Raster / Merge Raster (default):
For every new sample of any input signal, a
new sample for the calculated signal is cre-
ated. This means, different input signal time
rasters aremerged.
Fixed: The calculation of a new sample is
done in a periodic raster independently from
the rasters of the input signals.
Same as signal: The calculated signal has
the same time stamps as the selected input
signal. You can only select available input
signals. Thus, for example, if the selected
input signal has been removed from the con-
figuration, an error message is displayed.

7.   Select the data type of the calculated signal.

At themoment, the following data types are sup-
ported: Automatic, Boolean, Double.

Automatic is selected by default. This means, the
program tries to detect whether the result is a
logical (Boolean) signal or not.

8.   Click Save.

If the calculation is not valid, you cannot save the
calculated signal. An error message is displayed
and the exact location of the error is highlighted.
After saving, the new calculated signal is avail-
able in the Variable Explorer and in the cal-
culated signal list.

9.   To use the calculated signal, drag and drop it onto
an instrument. For calculated signals, a square
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root symbol is shown as file identifier.

4.2 Managing Calculated Signals

For a general overview of the window, see "Calculated Signals" on page 32.
You can perform the following actions:

l "To edit a calculated signal" on page 35

l "To rename a calculated signal" on page 35

l "To delete a calculated signal" on page 35

l "To duplicate a calculated signal" on page 36

To edit a calculated signal

1.   In the calculated signal list on the left of the win-
dow, select a calculated signal.

2.   Click .

3.   Change the data. For more information about the
possible values of the entry fields, see "To define
a calculated signal" on page 33.

To rename a calculated signal

1.   In the calculated signal list on the left of the win-
dow, select a calculated signal.

2.   Click .

3.   Enter a new name.

Valid characters are a-z, A-Z, 0-9, underscore,
point, and square brackets. Square brackets must
always occur in pairs. Other characters or blank
space are not allowed.

After saving, the new name is displayed in all
instances where the calculated signal is used.

To delete a calculated signal

1.   In the calculated signal list on the left of the win-
dow, select a calculated signal.

2.   Click .

The calculated signal is deleted but the assign-
ment of the calculated signal to instruments is
kept.
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To duplicate a calculated signal

1.   Select a calculated signal in the list on the left of
the window.

2.   In the context menu, select Clone calculated sig-
nal.

A new calculated signal with the given data from
the selected signal is filled in the form. The name
is based on the selected signal.

4.3 Calculated Signals Basics

4.3.1 Data Types

The following table gives an overview of the data types supported in calculated
signals:

Name Bits Supported

Signed Integer 8, 16, 32, 64 bit 1 Yes

Unsigned Integer 8, 16, 32, 64 bit 1 Yes

IEEE Floating Point 32, 64 bit Yes

Boolean Yes

String No2

Enumeration No2

Mixed (combination of numeric and
enumeration)

No2

Array No

Event No2 3

1Other bit sizes in input files are supported but the data is converted to the next
higher available size.
2 The type can be displayed but is not supported in calculated signals.
3Events are currently treated as strings.

4.3.1.1 Data Type Conversion

Values of one type can sometimes be converted to a different type according to
the following table:

Conversion Input
Type

Output
Type

Result

Convert_ToBool(x) Numeric Boolean True if x != 0; false otherwise

Convert_ToBool(x) Boolean Boolean x

Convert_ToDouble(x) Numeric 64-bit float The closest number to x rep-
resentable as a 64-bit floating
point number
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Conversion Input
Type

Output
Type

Result

Convert_ToDouble(x) Boolean 64-bit float 1 if x is true; 0 otherwise

4.3.1.2 Data Type Deduction

Input signals have a defined type as can be seen in type column of the Variable
Explorer. The types of intermediate results of a calculation formula are chosen
automatically depending on the input types and the applied operations. This pro-
cess is called type deduction.

Internally, a calculation operation is represented by multiple implementations
each with specific types for the inputs and outputs of the operation: the type
combinations. Type deduction works by choosing a type combination that
matches the inputs. Inputs may be converted to similar larger types if no exact
match can be found:

l Signed integer to larger signed integer

l Unsigned integer to larger unsigned integer

l Any integer to 64-bit float

l Boolean to any numeric

Examples:

l Bit operations exist for signed and unsigned integers of all sizes. Type
deduction chooses the smallest size that is greater or equal than all
inputs.

l Arithmetic operations (plus, times, …) only exist in double so type deduc-
tion will always convert inputs to double.

4.3.2 Formula Syntax

Formulas are entered in textual form. A formula consists of the following types
of elements:

l Literals: a constant value directly part of the formula, e.g. 1

l Signals: a reference to an existing signal, represented by a box

l Operators: a non-alphanumeric sequence of characters representing a
calculation operation e.g. +

l Functions: e.g. sin()

4.3.2.1 Literals

A literal is the textual representation of a constant in a formula. The following
types of literals can be used:

Type Example

Decimal integer num- 123
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Type Example

ber

Decimal floating point
number

1.23

Hexadecimal number 0x1FA, 0x1fa

Binary number (e.g. bit-
mask)

0b1001010

Integer Numbers

Integers are usually specified as decimal numbers (base 10) using the digits
from '0' through '9'. Alternative number systems (bases / radices) can be used
by using one of the following prefixes:

Prefix Base Name

0b 2 Binary

0x 16 Hexadecimal

Binary only uses the digits '0' and '1'. Hexadecimal uses digits and letters 'A'
through 'F'. The letters in the number are not case sensitive.

Examples:

17 = 0x11 = 0b10001

12 = 0xC = 0xc = 0b1100

Note: Integers are currently implicitly treated as floating point numbers.

Floating Point Numbers

Floating point numbers use a '.' as decimal separator and optionally allow sci-
entific notation. The general format is:

+/- integer '.' fraction 'e' +/- exponent

Notes:

l +/- is the character '-' or '+' indicating the sign and is optional.

l Integer, fraction and exponent are positive integers.

l Either integer or fraction can be left out.

l The exponent starting at the 'e' is optional.

l Spaces within the number are not allowed.

Examples:
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l 2

l -1.5

l 1e3 = 1000

l 3.7e-1 = 0.37

Boolean

True and false literals are currently not supported. As a workaround the not oper-
ation can be used to create Booleans:

Boolean Workaround

false !1

true !0

Example:

When delaying a boolean signal by one sample, it is necessary to specify the ini-
tial value as a boolean:

State_Register(voltage > 0, !1)

4.3.2.2 Signals

A signal is a sequence of samples each having a value. The signal's values can
be accessed in a formula by adding the signal to the formula. It will be displayed
as a box with the name of the signal.

Implicitly each signal also has a timestamp for each sample. This timestamp
can be used by operations. To explicitly access the time in a formula use the
Master() function.

Examples:

l Delta(signal) calculates the difference of consecutive signal val-
ues.

l Delta(Master()) calculates the difference of consecutive signal
timestamps, e.g. Delta(Master())+0*signal.

4.3.2.3 Operators

Operators are a compact way of specifying frequently used calculation oper-
ations like addition or multiplication. When multiple operators are used the order
in which they are evaluated needs to be defined. The order can be explicitly spe-
cified by using parentheses. If there are no parentheses, the order is determined
implicitly using the precedence of the operators. Higher precedence operators
are evaluated first, followed by lower precedence. Within the same precedence
group, operations are evaluated from left to right or from right to left depending
on the operator.

Examples:



4 Calculated Signals ETAS

MDA V8.3 - User's Guide 40

l a + b + c = (a + b) + c

l a + b * c = a + (b * c)

l - - a = -(-a)

l cond1? val1: cond2? val2: val3 = cond1? val1:
(cond2? val2: val3)

The following table shows the precedence of operators. The operators on the
first line have the highest precedence. Operators on the same line have the
same precedence and the evaluation direction is specified as left-to-right or
right-to-left.

Operators Arguments Evaluation

- ~ ! unary Right-to-left

** binary Left-to-right

* / % binary Left-to-right

+ - binary Left-to-right

< > <= >= = binary Left-to-right

BIT_AND & binary Left-to-right

BIT_XOR ^ binary Left-to-right

BIT_OR | binary Left-to-right

AND && binary Left-to-right

XOR ^^ binary Left-to-right

OR || binary Left-to-right

?: ternary Right-to-left

, binary Left-to-right

For details of the operators, see the toolbox in the calculated signals editor.

4.3.3 Reduction

A reduction function is a function that takes a sequence of values and cal-
culates a single result value, the reduction.

reduction = Reduce(value[1], …, value[n])

Examples:

l The sum of all values:

reduction = value[1] + … + value[n]

l The number of samples:
reduction = n

l The average of all values:

reduction = (value[1] + … + value[n]) / n
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A reduction behavior is a calculation operation, that internally uses a reduction
function.

Example:

The rolling average operation applies the average at every sample position to
the last length samples of the input to determine a new output sample.

output[i] = Average(input[i-length+1], …, input[i])

Here the reduction function "average" is used by the reduction behavior "rolling".

At the moment select combinations of behavior and function are made available
as calculation operations.

The naming follows the pattern:

<Behavior>_<Function>

This means that for the rolling average the name is:

Accumulate_Rolling_Average

4.3.3.1 Ranges

A range is a time interval with a start and an end time. Ranges are used to rep-
resent subsets of samples to calculate a reduction function. A range includes all
samples with timestamps greater than the start and less or equal the end, i.e. it
is an interval that is open on the left and closed on the right.

Ranges can be used both as output of a calculation (e.g. Window_Signal) or as
input of a calculation (Accumulate_Rolling). Ranges are not a separate data
type but are encoded as a scalar signal where:

Value = start time
Time = end time

This means that the end time is implicit and cannot be selected as a separate
signal. It can be accessed using theMaster() function.

Examples:

l A range over the last 2 seconds can be created by
Master() - 2

l Rolling average over the last 10 samples
State_Delay(Master(), 0, 10)

Note: Due to themapping of end time of the ranges to timestamps the end times
have to be strictly monotonously increasing.
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4.3.3.2 Reduction Behaviors

Accumulate_Rolling(input, windowStart)

The Accumulate_Rolling behavior applies the reduction function to a moving
window. The windowStart signal specifies a window (see "Ranges" on page
41). For each range, the samples in that range from the input signal are reduced
according to the reduction function and produce an output sample which has the
same timestamp as the end of the range.

Examples:

l Rolling average over the last 2 seconds:
Accumulate_Rolling_Average(input, Master()-2)

l Rolling average over the last 10 samples:
Accumulate_Rolling_Average(input, State_Delay
(Master(), 0, 10))

Notes:

l Thememory usage of accumulate rolling behavior grows with the num-
ber of samples in the window. It is possible to use windowStart = 0, how-
ever each new sample will increase thememory. Depending on the input
signal, this may lead to using significant amounts of memory.

l For correct functionality, the start times of the ranges must be mono-
tonously increasing.

Window_Signal(input, limit)

TheWindow_Signal behavior calculates for each input sample a range ending at
that sample. The size and thus the start of the range is chosen such that when
applying the reduction function to the values of the input in this range the reduc-
tion approximately equals the limit. More specific the smallest interval is chosen
where the reduction is greater or equal the limit.

As an example, we can apply the Accumulate_Rolling to the result to see the
actual accumulated values for the window.

result = Accumulate_ Rolling_ <function> (input, Window_
Signal_<function>(input, limit))

The result will be greater or equal the limit except at the start of the signal when
there are not yet enough samples.

Example:

l Creating amoving window always containing at least 80 grams of CO2
exhaust:
movingWindow = Window_Signal_Integral(CO2, 80)

ThemovingWindow can now be used to evaluate other signals nor-
malized to the CO2 exhaust.
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4.3.3.3 Reduction Functions

A reduction function is a function that takes a sequence of values and cal-
culates a single result value, the reduction.

reduction = Reduce(value[1], …, value[n])

In the border case n=0 the reduction function is applied to an empty sequence of
values:

neutral = Reduce()

This defines a "neutral" element of the reduction.

A reduction function can be defined by repeatedly combining two values with a
combine function. For example if we use the addition as the combine function
we get the sum of the input values:

tmp[0] = 0
tmp[i] = tmp[i-1] + value[i]
reduction = tmp[n]

A reduction function can also be defined based on existing reduction functions.

Count

The reduction function returns the number of samples:

Count(values[1], …, values[n]) = n

Add

The Add reduction function returns the sum of all input values:

combine(a, b) = a + b

Average

The Average reduction function calculates the average over the input values.
This is simply the sum of the samples divided by the number of the samples:

Average(values) = Add(values) / Count(values)

Integral

The Integral reduction function calculates the area under the signal curve from
the time of the first sample to the time of the last sample selected. It assumes
step interpolation, i.e. it is the sum over the rectangles extending to the right of
each sample:

r_i = s_i * (t_i+1 - t_i)

Here s_i is the value and t_i is the time of the sample at index i. The rectangle of
the last sample is not included in the sum as it extends past the end time of the
range.
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4.3.4 Examples

4.3.4.1 Extracting Bits or Bit Fields from an Integer

To extract a bit with number BIT from an integer the integer can be shifted such
that the bit of interest is in the 0 position and then the single bit can be isolated
by applying a bit-wise AND with 1:

bit = (integersignal >> BIT)&1

The resulting value is either 0 or 1.

An unsigned bit field of size NUMBER_OF_BITS starting at bit LEAST_
SIGNIFICANT_BIT can be extracted by again shifting the integer such that the
bit field starts at the zero position and then applying amask using bit-wise AND.
Themask can be calculated from the number of bits:

bitfield = (integersignal >> LEAST_ SIGNIFICANT_ BIT)&~
(~0<<NUMBER_OF_BITS)

4.3.4.2 Debouncing a Signal With Spikes

Sometimes, a boolean signal contains noise in the form of spikes. To remove
these spikes the signal can be debounced by only reacting to signal changes
when the signal is stable. This can be achieved by the following calculations.

l Simulating an "interesting" boolean input signal (use periodic 100ms ras-
ter):
input = sin(Master() * 10) + 2 * sin(Master()) > 0

l Detecting edges in the input:
edge = input != State_Register(input, !1)

l Remembering the time of the last edge:
lastEdge = Latch(Master(), edge)

l The signal is considered stable a certain time (in this case half a second)
after the last edge:
stable = Master() – lastEdge > .5

l The debounced signal takes over the input once the input is stable:
debounce = Latch(input, stable)
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l The intermediate results can be removed by inlining the calculated sig-
nals resulting in this single formula:
debounce = Latch(input, Master() – Latch(Master(),
input != State_Register(input, !1))> .5)

4.3.4.3 Calculating RMS

For alternating current wave forms (e.g. sine wave) there are several ways of
characterizing the voltage. One is the RMS (root mean square) which is the equi-
valent DC voltage that would have the same heating effect on a resistor. The
calculation of RMS involves taking the average voltage over some time range.
To generate a low noise result it is important to align these time ranges with the
cycles of the wave form. This can be achieved by the following calculations.

l An example sine wave (use periodic 100ms raster):
voltage = sin(Master())

l Detecting the zero crossings (used to finish the integral):
positive = voltage > 0

windowDetect = positive && !State_Register
(positive, !1)

l Also provide the detected signal delayed by one sample (used to restart
the integral):
windowDetect2 = State_Register(windowDetect, !1)

l Remember start of window on each crossing:
windowStart = Latch(Master(), windowDetect2)

l Calculate the RMS since the last zero crossing:
RMSTemp = sqrt(Rolling_Accumulate_Integral(voltage
** 2, windowStart))

l Hold the RMS value from the end of the last window:

RMS = Latch(RMSTemp, windowDetect)

Overall the calculated RMS will be one period delayed.
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5 Instruments

The following instruments are supported:

l Oscilloscope

Themeasurement data are displayed as a graph. This instrument is
recommended for:

l Displaying numerical signals, especially periodic signals and sig-
nals with a large amplitude

l Getting an overview of one or more signals over the complete
time range of one or moremeasure files

l Comparing two signals over time

l Scatter Plot

The values of two signals are displayed as distribution of data samples
along the orthogonal value axes of the two signals. This instrument is
recommended for:

l Detecting a correlation of signals

l Getting an overview of the sample distribution

l Table

Themeasurement data are displayed in a table. This instrument can be
used for:

l Displaying non-numerical signals, as well as numerical signals

l Inspecting the precise value of a signal for a specific time stamp

l Statistical Data

Statistical properties of numerical signals are displayed, such as the
average, minimum, andmaximum. This instrument is recommended for:

l Analyzing the statistical properties of numerical signals, which
can give insight into a signal's character and quality

l Comparingmultiple signals

l Event List

In the event list, you can find certain events for analysis by evaluating a
search condition. This instrument is recommended for:

l Finding all time stamps at which the value of a signal changes

l Displaying a complete list of EVENT entries from anMDF file,
like calibration activities, pause events, or comments

Additionally, you can use third party instruments. For more information, see
"Loading Plugins" on page 13.

5.1 Maintaining Instruments

You can perform the following actions:



ETAS 5 Instruments

47 MDA V8.3 - User's Guide

l "To create an instrument filled with signals" on page 47

l "To create an empty instrument" on page 47

l "To duplicate an instrument" on page 48

l "Tomove an instrument to another layer" on page 48

l "To rename an instrument" on page 48

l "To remove an instrument" on page 48

l "To change instrument properties" on page 49

To create an instrument filled with signals

1.   As an prerequisite, you have added ameasure
file. For more information, see "To add ameasure
file" on page 19.

2.   Drag and drop signals from the variable explorer or
the configurationmanager onto a layer or layer tab
of the configuration. For more information, see "To
assign signals to a new instrument" on page 29.

To create an empty instrument

1.   Do one of the following:

Right-click on an empty area on the layer or
on the name of the layer tab and select
Insert Instrument. The available instrument
types are listed.
From the instrument box, drag and drop the
instrument type that you want to create onto
a layer of the configuration. When you hover
the cursor over a non-active layer tab, the
respective layer is selected.
In the configurationmanager, right-click a
configuration or a layer and select Add
Instrument. If you right-click a con-
figuration, the instrument is added to the act-
ive layer.

On the layer, the new instrument is displayed in
the foreground and highlighted. In the con-
figurationmanager, the name of this instrument is
displayed in bold.

2.   If the configuration does not contain ameasure
file, the instrument is shownwithout time inform-
ation in the time slider. Continue with adding a
measure file. For more information, see "To add a
measure file" on page 19.
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To duplicate an instrument

1.   In the configurationmanager, right-click an instru-
ment and choose Copy.

2.   If you want to copy the instrument into another
configuration, select this configuration. For more
information, see "To select the active con-
figuration" on page 16.

3.   In the configurationmanager, right-click a layer
and choose Paste.

The instrument is added to this layer. If the name
is already in use, it is extended by an increasing
number. If you have selected a configuration in
which themeasure file is not available, the signals
in the newly added instrument are indicated as "no
match" signals.

To move an instrument to another layer

1.   In the configurationmanager, select one or more
instruments.

2.   Drag and drop the instruments to another layer.
For more information about adding layers, see "To
create a new layer " on page 78.

To rename an instrument

1.   Do one of the following:

Right-click on the title bar of the instrument
in the instrument window.
Right-click on the instrument in the con-
figurationmanager.

2.   Select Rename.

3.   Enter the new name. If the name is not valid, it is
displayed with a red frame. Refer to the tooltip for
further information.

To remove an instrument

1.   Do one of the following:

On the title bar of the instrument window,
click the Remove icon. This icon is also
available in the preview of the instrument.
For more information, see "To display the
preview via the layer taskbar" on page 81.
In the configurationmanager, right-click the
instrument and select Remove.
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To change instrument properties

Instrument properties are stored in your user settings and are taken into account
for future instruments of the same type. For example, if you hide the time slider
and change the background color in an oscilloscope, all oscilloscopes that you
create later will have the same appearance.

1.   To define if the instrument header and the time

slider shall be shown in the instrument, click .

2.   In the drop-downmenus, select one of the entries
Show, Auto-hide, or Hide.

5.2 Oscilloscope

The toolbar provides you with the following functions:

Zooming functionality

Adjustment of axes

Print and store functions

Cursor options

Position of the signal list

Setting of the background color

Toolbar options: auto-hide or show always

Number of decimals

Export functionality

In the following, only the more advanced functions are explained in further
detail.

For more information about synchronizing, scrolling, and zooming, see "Time
Slider" on page 72.

5.2.1 Adjusting Signals

In the Style column, the type of each signal is shown.

icon for discrete signals

icon for continuous signals

icon for Boolean signals

All signal settings that you define, e.g. the color or the line width, are stored and
re-used when you assign the signal again to an oscilloscope.
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You can perform the following actions:

l "To define the appearance of the signal" on page 50

l "To show or hide a signal curve" on page 50

l "To treat a signal as Boolean signal" on page 51

l "To remove a signal from the oscilloscope" on page 51

To define the appearance of the signal

1.   Within the Style column, click on the colored
square of the corresponding signal.

A pop-up for the signal settings opens.

2.   Do one of the following:

You can select a color from the default col-
ors. To define and select another color, click
More Colors.
You can change the appearance of the sym-
bol by which the individual samples of the
signal are represented. Select the preferred
samplemarker from theMarker Symbol
drop-downmenu. This setting is only visible
after zooming in when themarker symbols
are displayed.
For analog signals, you can adapt the line
width. Click on the drop-downmenu and
choose from five different sizes.
For analog signals, you can define the con-
nection line between the samples. The cal-
culation of the signal is not affected by this
graphical setting. In the Sample Con-
nection drop-downmenu, you can choose a
direct connection line between the samples,
a step-wise connection line, or no visible con-
nection line. This last setting is only visible
after zooming in when themarker symbols
are displayed.

3.   Click outside the pop-up to hide it again.

To show or hide a signal curve

1.   To hide the signal curve of one or more signals,
select the signals in the graph or in the signal list.

2.   In the context menu, select Hide/Show Signals
(CTRL+W).

The signal curve is hidden. The name of the signal
is still displayed in the signal list.

3.   To show the signal curve again, repeat step 1 and
2.
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To treat a signal as Boolean signal

1.   In the signal list, select one or more signals in an
analog strip.

2.   In the context menu, select Treat As Boolean.

Each signal is moved into a new Boolean strip.
The area between 0 and the signal curve is filled
automatically to enable a better visibility. The icon
in the column Style remains the same as before.

To remove a signal from the oscilloscope

1.   In the signal list, select one or more signals.

2.   In the context menu, select Remove Signal(s).

5.2.2 Adjusting the Signal List

The signal list on the right side of the oscilloscope shows the signal information,
e.g. signal names and optionally meta information (i.e. device, unit, raster) and
cursor values.

You can perform the following actions:

l "To define the appearance of the signal list" on page 51

l "To show or hide columns" on page 51

l "To reorder columns" on page 52

l "To position signals in the signal list" on page 52

l "To change the number of decimals" on page 52

To define the appearance of the signal list

1.   Do one of the following:

To show all columns of the signal list, you
can adjust the width of the signal list by
double-clicking on the border between the
graph and the signal list.
To show the full content of a column in the
signal list, you can adjust the width of the
column by double-clicking on the splitter
between the current column and the next
column on the right side.

To show or hide columns

1.   In the toolbar, click .

A list of the default columns appears.

2.   To show or hide a column, select or clear the
checkbox of the respective column name in the
list.
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To reorder columns

1.   Move a column by dragging its column header to
the new position within the table header.

A line between the columns appears to indicate
the new position.

2.   Release themouse button.

To position signals in the signal list

1.   Do one of the following:

To sort the signals in ascending order per
column, click on one of the column headers
in the signal list. If you click on the same
column header again, the signals are sorted
in descending order.
Tomove one or more signals to a specific
position in the signal list, drag and drop the
selected signals to this position. The new
position is indicated by a blue line. When
ordering the signals manually, the sorting
mechanism gets inactive.

To change the number of decimals

1.   In the signal list, select one or more signals
(except VTab or Boolean signals).

2.   In the toolbar, click one of the following icons:

To show more decimal places, click .

To show fewer decimal places, click .
The number of decimals is adapted accordingly
for all cursor values in the signal list. The cursor
values are also adapted within the cursor's tool-
tips. The number of decimals is stored as last
used setting and re-used when you create a new
instrument.

5.2.3 Zooming

You can perform the following actions:

l "To define the zoom area" on page 53

l "To show the full time range" on page 53

l "To zoom to fit signals" on page 53



ETAS 5 Instruments

53 MDA V8.3 - User's Guide

To define the zoom area

1.   Press either CTRL and the left mouse button or
just the right mouse button.

2.   While keeping the button pressed, move the
cursor along a value axis or along the time axis.

Depending on themousemovement, the zooming
is performed as follows:

Time zoom (horizontal movement)
Value axis zoom (vertical movement)

The selected zoom area is highlighted.

If you zoom in deeply, samplemarkers are dis-
played. To change the appearance of the sample
markers, see "To define the appearance of the sig-
nal" on page 50.

To show the full time range

If the time range is not completely displayed in the oscilloscope, the time axes
can be adapted to show the full time range.

1.   Click (CTRL+F12).

Alternatively, you can perform this operation by
using the time slider. For more information, see
"To show the full time range of themeasure file"
on page 77.

To zoom to fit signals

If a signal is not completely displayed in the oscilloscope strip, the value axis
can be adapted to show the complete value range. Do one of the following:
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1.   To adapt selected signals, right-click the signals
in the signal list or right-click one signal directly in
the strip.

2.   In the context menu, click Zoom to fit Signal(s).

or

1.   To adapt all signals of a specific strip or value
axis, right-click the strip or value axis.

2.   In the context menu, click Zoom to fit All Signals.

or

1.   To adapt all signals in all strips, click .

5.2.4 Using Strips

The signals in the oscilloscope can be distributed onto analog and Boolean
strips for a better overview. After the signal selection, an analog strip and the
required number of Boolean strips are added in an oscilloscope corresponding to
the selected signals.

You can perform the following actions:

l "To add another analog or Boolean strip" on page 54

l "To reorder analog or Boolean strips" on page 54

l "Tomove signals to a common or individual strip" on page 55

l "To delete a strip" on page 55

To add another analog or Boolean strip

1.   Open the context menu of an existing analog strip.

2.   Select Add empty strip.

Depending on the signals an analog or a Boolean
strip is added. The new strip is displayed below
the current strip.

To reorder analog or Boolean strips

1.   Click on the strip.

A blue bar occurs on the left and right edge of the
strip.

2.   Click on one of those bars and pull it up or down to
the desired position.

The new position of the floating strip is indicated



ETAS 5 Instruments

55 MDA V8.3 - User's Guide

by a small blue rectangle.

To move signals to a common or individual strip

1.   Tomerge signals to one strip, right-click the
desired signals from different strips.

2.   Click Move to Common Strip.

or

1.   Tomove signals to separate strips, right-click the
desired signals from one strip or different strips.

2.   Click Move to Individual Strip(s).

To delete a strip

1.   Open the context menu of the strip that you want
to delete.

2.   Select Delete strip.

Note that a strip is also deleted when the last signal of a strip is removed.

5.2.5 Using Axes

You can perform the following actions:

l "To use common axes" on page 55

l "To use individual axes" on page 56

l "To scroll axes" on page 56

l "To zoom axes" on page 56

l "To adjust the axis range or set a favorite axis range" on page 56

l "To delete axes" on page 57

To use common axes

As long as the data type of signals fits, several signals can share the same
value axis. To use common axes:
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1.   While pressing the CTRL or SHIFT key, select
your desired signals in the signal list.

2.   Right-click your selection and click Use common
axes.

Alternatively, drag and drop the desired signals on
one axis.

To use individual axes

If several signals share the same axis, the signals can be assigned to individual
axes again.

1.   Do one of the following:

Right-click the shared axis.
Right-click the desired signal(s) in the signal
list.

2.   Click Use Individual Axes.

To scroll axes

1.   Hover the cursor over the axis that you want to
scroll.

2.   Use themouse wheel or the left mouse button to
scroll themeasurement scale up and down.

Alternatively, click on the strip and drag themeas-
urement scale of all axes up and down.

To zoom axes

1.   Hover the cursor over the axis that you want to
zoom.

2.   Do one of the following:

Press CTRL and use themouse wheel to
zoom out or in.
Press CTRL and the left mouse button. To
zoom out or in, move the cursor up or down.

To adjust the axis range or set a favorite axis range

In analog strips, you can define the value range. In Boolean strips, the value
range of the axes is fixed (from 0 - 1) and cannot be changed.

1.   Click .

2.   To define theminimum and themaximum value of
an axis, do one of the following:

For analog signals, enter the desired values
in the input fields.
For discrete signals, select the values from
the drop-downmenu.
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3.   To set the values as favorite axis range, click the
star in the Set as Favorite column. When the val-
ues are shown in bold and blue, the current axis
rangematches to the favorite axis range already.

Note that you cannot set a favorite for a common
axis. Theminimum andmaximum range is cal-
culated based on theminimum andmaximum val-
ues of the individual signals. In this case, the star
is shownwithout filling.

4.   To store all axis range settings, click Save.

5.   To apply the favorite axis range, do one of the fol-
lowing:

To apply the favorite axis range to all axes,

click .
To apply the favorite axis range to a selected
axis, strip, or signal, right-click this item and
choose Apply Favorite Axis Range.

To delete axes

1.   Right-click a value axis.

2.   Click Delete Axis.

The axis is deleted and the signals are removed
from the view.

5.2.6 Using Cursors

Cursors are used to get more precise values at certain time stamps. Moreover
cursors enable to determine differences between samples values and in view of
time. The oscilloscope shows directly in the graph the values of the signals at
the time stamp of the cursors as well as the difference on the Y-axis between
the cursors.

All cursor and sample values are displayed as separate columns in the signal
list. Also, the value differences of the cursors are displayed. To avoid a change
in size of the signal list when adding and removing cursors, the signal list size
has to be adapted manually by moving the splitter bar between oscilloscope
area and signal list.
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You can perform the following actions:

l "To show and hide cursors" on page 58

l "To hide a single cursor" on page 58

l "Tomove a cursor sample-wise" on page 59

l "To anchor a cursor to a position in the visible range" on page 59

l "To switch the synchronization cursor" on page 60

l "To hide and unhide the cursor's tooltips" on page 60

l "To change the number of decimals of the cursor's tooltips" on page 60

l "To send the cursor time to EHANDBOOK-NAVIGATOR" on page 60

To show and hide cursors

1.   To show cursor A, select Show/Hide Cursors in

the cursors' drop-downmenu .

Alternatively, press CTRL+R.

2.   To show cursor B, repeat step 1.

The active cursor is indicated by the dark blue
background color of the cursor label.

3.   If you want to use the other cursor as active
cursor, press ALT+ARROW LEFTor ALT+ARROW
RIGHT.

4.   Click the icon again. This has the following effect:

If both cursors have been in the visible area,
they are hidden now.
If one of the cursors has been outside the vis-
ible area, it is displayed now.

To hide a single cursor

1.   To hide a single cursor, right-click the cursor in the
strip.

2.   Click Hide Cursor (CTRL+ALT+R).
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To move a cursor sample-wise

By default, the cursors' movement mode is time-based. You can change the
movement mode to navigate a cursor from sample to sample. The selected
mode is valid for all cursors in the oscilloscope. This setting is stored and re-
used for each newly created oscilloscope.

1.   Select Switch to Sample-wise Navigation in the

cursors' drop-downmenu .

The cursor label changes into a round shape .

Depending on the location of the cursor, the
cursor's line is shown as follows:

If the cursor is exactly on an existing
sample, the cursor's line is solid.
If the cursor is in-between two samples, the
cursor's line is dashed.

2.   Tomove a cursor to another sample, hover the
mouse cursor over the blue line and drag it to the
new position. Alternatively, press ARROW

LEFTor ARROW RIGHT (the shortcut keys apply to
the active cursor).

The cursor jumps to the closest sample of the cur-
rent time stamp. For navigation, only samples of
the currently active signals are considered. If no
signal is selected in the signal list, all samples
from all signals are taken into account.

If youmove the cursor to a position where no
sample is available, the tooltip next to the cursor
label is marked in red indicating that the cursor
cannot bemoved in this direction any further.

To anchor a cursor to a position in the visible range

By default, cursors have a fixed time stamp and a variable screen position.
When scrolling or zooming, the cursor moves with the signal curve. This means
that the cursor canmove outside the visible range. To keep the cursor in the vis-
ible range, you can anchor it. This setting is stored and re-used for each newly
created cursor in all oscilloscopes.

1.   Hover over the cursor label at the top of the cursor
(A or B).

The character changes into an anchor symbol .

2.   Click the anchor symbol.

The cursor is fixed to the screen position. The
cursor label shows the anchor symbol per-
manently.
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3.   If you want to switch back to the non-anchored
mode, click the cursor label again.

To switch the synchronization cursor

When synchronizing instruments, a synchronization cursor automatically
appears in the oscilloscope. By default, the active cursor within the visible
range is used as synchronization cursor. The synchronization cursor is in
anchored mode and cannot be deleted during synchronization. For more inform-
ation, see "Synchronization time stamp" on page 74.

The synchronization cursor is marked by a synchronization symbol at the bot-

tom of the line .

1.   To switch the synchronization cursor, click on the
line of the other cursor.

The cursor becomes active and is used as syn-
chronization cursor. Thus, the time stamp that is
used for indicating the synchronization changes in
all other instruments. For example, in other oscil-
loscopes the synchronization cursor is also
switched accordingly.

If you have selected the sample-wise navigation
mode, the instrument in which you have per-
formed the last action provides this sample inform-
ation. In an oscilloscope, this is indicated by the
dark blue background color of the cursor label. All
other synchronized oscilloscopes are shownwith

transparent cursor labels .

To hide and unhide the cursor's tooltips

By default, the cursor's tooltips are shown in the graph.

1.   Click .

2.   To hide the tooltips, select Hide Cursor's Tool-
tips.

3.   To unhide them again, select Show Cursor's
Tooltips.

To change the number of decimals of the cursor's tooltips

The number of decimals of the cursor tooltip is defined by the number of decim-
als for the respective signal. "To change the number of decimals" on page 52.

To send the cursor time to EHANDBOOK-NAVIGATOR

To send the cursor time to EHANDBOOK-NAVIGATOR, the connection must
be established. For more information, see "Connecting MDA to EHANDBOOK-
NAVIGATOR" on page 13.
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1.   Right-click the cursor.

2.   Select Send Time to EHANDBOOK-
NAVIGATOR.

The current cursor time is sent to EHANDBOOK-
NAVIGATOR and is used there to display the
data for the same point in time. A continuous syn-
chronization is not implemented at themoment.

5.3 Scatter Plot

In the scatter plot, one signal is displayed on the X-axis and another signal is dis-
played on the Y-axis. If you assign multiple signals to the Y-axis, each signal is
displayed in its individual strip.

The last used settings for the signal, e.g. signal color or axis range, are re-used
when you create a new scatter plot.

The toolbar provides you with the following functions:

Adjustment of axes

Print and store functions

Cursor options

Bound options

Setting of the background color

Toolbar options: auto-hide or show always

Export functionality

In the following, only the more advanced functions are explained in further
detail.

For more information about synchronizing, scrolling, and zooming, see "Time
Slider" on page 72.

5.3.1 Adjusting Signals

You can perform the following actions:

To remove a signal

1.   Do one of the following:

If only one strip exists and you want to
remove its signal, right-click the Y-axis.
If you want to remove the signal of the X-
axis, right-click the X-axis.

2.   Select Remove Signal.
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5.3.2 Zooming

You can perform the following actions:

l "To define the zoom area" on page 62

l "To show the complete value range" on page 62

To define the zoom area

1.   Press either CTRL and the left mouse button or
just the right mouse button.

2.   While keeping the button pressed, move the
cursor horizontally or vertically.

The selected zoom area is highlighted.

To show the complete value range

If you perform the following steps, only the signal values are considered that are
part of the currently visible time range in the time slider. If all samples of the sig-
nal from the whole measure file shall be considered, youmust additionally adapt
the time range. For more information, see "To show the full time range of the
measure file" on page 77.

1.   If you want to show the complete value range for

all strips, click .

or

1.   If you want to show the complete value range of a
specific signal, right-click its axis.

2.   Select Zoom to Complete Value Range.

or

1.   If you want to show the complete value range of
both signals in a strip, right-click this strip.

2.   Select Zoom Both Signals to Complete Value
Range.

5.3.3 Using Strips

You can perform the following actions:

l "To reorder strips" on page 62

l "To delete a strip" on page 63

To reorder strips

1.   Click on the strip.

A blue bar occurs on the left and right edge of the
strip.
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2.   Click on one of those bars and pull it up or down to
the desired position.

The new position of the floating strip is indicated
by a small blue rectangle.

To delete a strip

1.   Open the context menu of the strip that you want
to delete.

2.   Select Delete strip.

5.3.4 Using Axes

You can perform the following actions:

l "To use a Y-axis as X-axis" on page 63

l "To scroll axes" on page 63

l "To zoom axes" on page 64

l "To adjust the axis range or set a favorite axis range" on page 64

To use a Y-axis as X-axis

1.   Right-click the Y-axis that you want to use as X-
axis.

2.   Select Use as X-axis.

The X-axis and Y-axis including their ranges are
swapped.

To scroll axes

1.   Hover the cursor over the axis that you want to
scroll.

2.   Use themouse wheel or the left mouse button to
scroll themeasurement scale up and down.

Alternatively, click on the strip and drag themeas-
urement scale of all axes up and down.
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To zoom axes

1.   Hover the cursor over the axis that you want to
zoom.

2.   Do one of the following:

Press CTRL and use themouse wheel to
zoom out or in.
Press CTRL and the left mouse button. To
zoom out or in, move the cursor up or down.

To adjust the axis range or set a favorite axis range

1.   Click .

2.   To define theminimum and themaximum value of
an axis, do one of the following:

For analog signals, enter the desired values
in the input fields.
For discrete signals, select the values from
the drop-downmenu.

3.   To set the values as favorite axis range, click the
star in the Set as Favorite column. When the val-
ues are shown in bold and blue, the current axis
rangematches to the favorite axis range already.

4.   To store all axis range settings, click Save.

5.   To apply the favorite axis range, do one of the fol-
lowing:

To apply the favorite axis range to all axes,

click .
To apply the favorite axis range to a selected
axis or strip, right-click this item and choose
Apply Favorite Axis Range.

5.3.5 Using Cursors

In the scatter plot, two values of the signal are marked by cursors. The cross-
hair indicates the exact position of each cursor. If several strips exist, two hori-
zontal lines per strip are displayed.
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No. Description

Tooltip at the value axis displaying the signal value

Tooltip at the cross-hair of the cursors displaying the time stamp

To show and hide cursors

1.   To show the cursors, click .

Alternatively, press CTRL+R.

2.   If you want to move a cursor to another sample,
hover themouse cursor over one of the blue lines
and drag it to the new position.

Alternatively, press the following keys:

To switch between the cursors, press ALT +
ARROW LEFT / ALT + ARROW RIGHT.
To change the cursor position, press
ARROW LEFT / ARROW RIGHT /
ARROW UP / ARROW DOWN.

3.   Click the icon again. This has the following effect:

If both cursors have been in the visible area,
they are hidden now.
If one of the cursors has been outside the vis-
ible area, it is displayed now.

5.3.6 Using Bounds

You can use a bound to define a region in the scatter plot. A bound can either be
an extrapolated line or closed to a polygon depending on how you set the break-
points of the bound.

Extrapolated bound: Closed bound:
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You can perform the following actions:

l "To add a bound" on page 66

l "To close or extrapolate a bound" on page 67

l "To delete a single bound" on page 67

l "To delete all bounds" on page 67

To add a bound

To add a bound, youmust have assigned signals to the scatter plot first.

1.   Click .

2.   Select Add Bound from the drop-downmenu.

A hand symbol with a cross-hair appears.

3.   Move the cross-hair to the first breakpoint of the
bound and click.

The breakpoint is fixed.

4.   Move the cross-hair to the next breakpoint.

As a preview, a connection line between the fixed
and the current breakpoint is shown.

5.   If the position is correct, click.

The breakpoint and the connection line are fixed.

6.   Repeat the steps 4 and 5 until you have defined all
breakpoints.

Note that you cannot create a bound with inter-
sected lines.
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7.   To correct the last fixed breakpoint, press
BACKSPACE andmove the cross-hair to a new
breakpoint.

8.   To remove the complete preview with all fixed
breakpoints, press ESC.

9.   To complete the bound, do one of the following:

Press RETURN.
The ends of the bound are extrapolated to
infinity. If these extrapolated lines are inter-
sected, the bound is automatically closed to
a polygon.

Add the last breakpoint onto the coordinate
of the first breakpoint.
The bound is closed to a polygon.

To close or extrapolate a bound

1.   To change a closed bound into a extrapolated
bound or vice versa, right-click the connection line
of the bound.

2.   Do one of the following:

For a closed bound, select Extrapolate
Bound.
For a extrapolated bound, select Close
Bound.

To delete a single bound

1.   Click on the connection line of the bound.

2.   Click .

3.   Select Delete Bound from the drop-downmenu.

Alternatively, press DEL.

To delete all bounds

1.   Click .

2.   Select Delete All Bounds from the drop-down
menu.

5.4 Table

The table can display different kinds of signals including enumeration (VTab),
event, and string signals.

The table shows VTab signals as follows: If a string value is available, it is dis-
played. If the VTab signal has a default value, the table displays the default
value for all numerical values for which there is no associated string value. If the



5 Instruments ETAS

MDA V8.3 - User's Guide 68

VTab signal has no default value and if there is no string value defined for a
numerical value, "n/a" is displayed.

You can perform the following actions in this window:

l "To scroll" on page 68

l "To navigate to the start or end of the time range" on page 68

l "To reorder columns" on page 68

l "To fill empty cells" on page 69

l "To change the number of decimals" on page 69

l "To remove signals" on page 69

To scroll

To quickly navigate to a specific time stamp, you can use the time slider. For
more information, see "Time Slider" on page 72. Alternatively, you can scroll by
using the keyboard:

1.   Tomove upwards, press the PAGE UP or
CURSOR UP key.

2.   Tomove downwards, press the PAGE DOWN or
CURSOR DOWN key.

To navigate to the start or end of the time range

1.   To navigate to the start of the time range, press
the HOME key.

2.   To navigate to the end of the time range, press the
END key.

To show or hide header rows

To distinguish signals that have the same name but are coming from different
devices or different rasters, you can display the device, raster, or unit.

1.   In the toolbar, click .

A list of the default header rows appears.

2.   To show or hide a header row, select or clear the
checkbox of the respective name in the list.

To reorder columns

1.   Move a column by dragging its column header to
the new position within the table header.

A line between the columns appears together with
highlighted areas on the left and on the right of the
line.
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2.   Select the left or right highlighted area to place the
column in front of or behind this line.

3.   Release themouse button.

To fill empty cells

1.   If the value of a signal is not available, you can dis-
play its interpolated value. In the table toolbar,

click .

The empty cells are filled with the last available
sample (so-called "step-mode" or "constant inter-
polation").

2.   To undo this action, click the icon again.

The last used setting for the filling status is re-
used when you create a new table.

To change the number of decimals

1.   Mark the columns for which you want to change
the number of decimal places.

2.   In the toolbar, click one of the following icons:

To show more decimal places, click .

To show fewer decimal places, click .
The decimals for the time values can also be adap-
ted in the samemanner. The number of decimals
is stored as last used setting and re-used when
you create a new instrument.

To remove signals

1.   Select one or more signals. Do one of the fol-
lowing:

In the instrument, mark one or more
columns.
In the configurationmanager, mark one or
more signals.

2.   In the context menu, select Remove. Altern-
atively, you can press the DEL key.

5.5 Statistical Data

This window displays the statistical properties of numerical signals, such as the
average, minimum, and maximum. If you add a non-numerical signal, an error
icon is displayed. The statistic values are calculated based on the time range
that is selected in the time slider. If the time range changes, the statistic values
are recalculated automatically. If the assigned signal changes, the content also
updates automatically. For example, the signal changes in the following cases:
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l The assigned signal is a calculated signal and youmodify the calculation
formula. For more information, see "Defining Calculated Signals" on
page 33.

l You replace themeasure file that contains the signal or other signals that
are used for calculating the assigned signal. For more information,
see "To replace ameasure file" on page 20.

l You define a time offset. For more information, see "Defining a TimeOff-
set for aMeasure File" on page 21.

You can perform the following actions in this window:

l "To scroll" on page 70

l "To reorder columns" on page 70

l "To show or hide columns" on page 70

l "To increase and decrease the number of decimals" on page 71

l "To remove signals" on page 71

To scroll

To quickly navigate to a specific signal, you can use the scrollbar on the right
side of the instrument. Alternatively, you can scroll by using the keyboard:

1.   Tomove upwards, press the PAGE UP or
CURSOR UP key.

2.   Tomove downwards, press the PAGE DOWN or
CURSOR DOWN key.

To reorder columns

1.   Move a column by dragging its column header to
the new position within the table header.

A line between the columns appears together with
highlighted areas on the left and on the right of the
line.

2.   Select the left or right highlighted area to place the
column in front of or behind this line.

3.   Release themouse button.

To show or hide columns

1.   In the toolbar, click .

A list of all columns appears.

2.   To show or hide a column, select or clear the
checkbox of the respective column name in the
list.
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To increase and decrease the number of decimals

1.   Mark the columns for which you want to change
the number of decimal places.

2.   In the toolbar, click one of the following icons:

To show more decimal places, click .

To show fewer decimal places, click .
The number of decimals is stored as last used set-
ting and re-used when you create a new statistical
data instrument.

To remove signals

1.   Select one or more signals. Do one of the fol-
lowing:

In the instrument, mark one or more
columns.
In the configurationmanager, mark one or
more signals.

2.   In the context menu, select Remove. Altern-
atively, you can press the DEL key.

5.6 Event List

The event list shows all events that have been found by evaluating a search con-
dition. Events can be shown for Boolean signals, enumeration (VTab) signals,
and string values of MDF V3 string signals andMDF V4 event signals (e.g. user
comments during recording). For Boolean and numeric signals, a rising edge
icon is shown if the physical value has increased and a falling edge icon is
shown if the physical value has decreased. String values are shown at each
time stamp at which an event occurred.

If the assigned signal changes, the content updates automatically. For
example, the signal changes in the following cases:

l The assigned signal is a calculated signal and youmodify the calculation
formula. For more information, see "Defining Calculated Signals" on
page 33.

l You replace themeasure file that contains the signal or other signals that
are used for calculating the assigned signal. For more information,
see "To replace ameasure file" on page 20.

l You define a time offset. For more information, see "Defining a TimeOff-
set for aMeasure File" on page 21.

You can perform the following actions in the event list window:

l "To reorder columns" on page 72

l "To change the number of decimals for the time column" on page 72

l "To remove a signal" on page 72
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To reorder columns

1.   Move a column by dragging its column header to
the new position within the table header.

A line between the columns appears to indicate
the new position.

2.   Release themouse button.

To change the number of decimals for the time column

1.   In the toolbar, click one of the following icons:

To show more decimal places, click .

To show fewer decimal places, click .
In the time column, the number of decimals is
changed accordingly. The number of decimals is
stored as last used setting and re-used when you
create a new instrument.

To remove a signal

1.   Right-click the signal name in the column header
of the event list.

2.   Select Remove Signal.

Alternatively, select the signal name and press
DEL.

5.7 Time Slider

When having loaded signals and their data from a measure file, it is usually
necessary to navigate to a specific time segment. This can easily be done by
zooming and scrolling through the entire time range. To keep the overview even
in case of many signals, it is often useful to distribute data to different instru-
ments. But sometimes these data need to be monitored in parallel to identify
root causes for unexpected observations or to document correlations. Then, a
simple synchronization method for combined zooming and scrolling in different
instruments is needed. All these zooming, scrolling, and synchronization activ-
ities can be done with the time slider in each instrument.

The time slider displays the complete time range of all measure files assigned to
the current configuration. If you add a new measure file into the configuration,
the minimum and maximum time sample of the time slider are automatically
updated.

The time slider differs depending on the instrument type and its corresponding
scale. The instrument types can be classified as follows:

Instrument Type Variable Scale Fixed Scale

Oscilloscope x -
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Instrument Type Variable Scale Fixed Scale

Scatter Plot x -

Statistical Data x -

Table - x

Event List - x

Time slider in instruments with variable scale

The time slider can display any arbitrarily chosen section of the complete time
range. Thus, the time slider can be used for zooming, scrolling, and syn-
chronization. The exact start and end time of the displayed time range is shown
in tooltips. The number of decimals shown in the tooltips depends on the zoom-
ing level. To change the values in the tooltips, see "To enter an exact value for
the time range" on page 77.

To get a sufficient size and an accurate reporting of the relative position of the
currently visible time range at a high amount of zoom, the time slider auto-
matically switches into themagnifier mode.

Currently visible time range

Magnified section of the time slider (displayed after zooming in)

Time slider in instruments with fixed scale

If an instrument can only display a fixed scale, the time slider can only be used
for scrolling and synchronization. The missing zooming capability of the instru-
ment is represented in the time slider by a blue line. This blue line marks the
time stamp currently shown in the instrument.

Possible actions depending on the instrument type

Time Slider Action Variable
Scale

Fixed Scale

"To synchronize instruments" on page 75 x x

"To scroll" on page 75 x x

"To perform a fast scrolling" on page 75 x x

"To zoom" on page 76 x -

"To perform a fast zooming" on page 76 x -
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Time Slider Action Variable
Scale

Fixed Scale

"To show the full time range of themeasure
file" on page 77

x -

5.7.1 Synchronizing Instruments

If several instruments exist in a configuration, you can synchronize them. Instru-
ments can be distinguished into instruments with variable scale and fixed scale.
For more information, see "Time Slider" on page 72.

Synchronization of different instrument types

If you want to synchronize these two different types of instruments with each
other, the following recommendation applies: Start the synchronization from an
instrument with variable scale. Then, the zooming level of each synchronized
instrument with variable scale is adapted to this first instrument.

If you start the synchronization from an instrument with fixed scale, the current
time stamp is used. All cursors in instruments with variable scale are removed
and one new synchronization cursor is created.The zooming level of each syn-
chronized instrument with variable scale remains the same as before.

Synchronization time stamp

A synchronization time stamp indicates at which time stamp an instrument is
synchronized with other instruments.

In the oscilloscope, this time stamp is shown by a synchronization cursor that
automatically appears when synchronizing instruments. The active cursor
within the visible range is used as synchronization cursor. If no cursor exists or
the cursors are outside the visible range, a new cursor is created. The syn-
chronization cursor is in anchored mode and cannot be deleted during syn-
chronization. If you stop synchronizing, the synchronization cursor remains in
the oscilloscope (depending on the last used setting in anchored or non-
anchored mode). For more information, see "To switch the synchronization
cursor" on page 60.

In instruments with fixed scale, the row that reflects the synchronization time
stamp is marked in blue. If the synchronization time stamp is located between
two rows, a blue line is displayed between these rows.
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To synchronize instruments

1.   Click .

All instruments of the configuration are syn-
chronized. Scrolling can be performed at any
instrument in synchronizedmode.

2.   To stop the synchronization, click .

5.7.2 Scrolling with the Time Slider

You can perform the following actions:

l "To scroll" on page 75

l "To perform a fast scrolling" on page 75

To scroll

For scrolling, you can use the mouse wheel. Alternatively, you can do the fol-
lowing:

1.   Hover the cursor over the time slider.

2.   When the cursor changes into a hand symbol,
drag this area to the desired position.

or

1.   Click on the scale (outside the currently visible
time range for instruments with variable scale).

2.   The time slider scrolls by one page.

To perform a fast scrolling

1.   Do one of the following:

In instruments with variable scale (e.g. oscil-
loscope and scatter plot), themagnified sec-
tion of the time rangemust be displayed (see
"To zoom" on page 76). Hover the cursor

over the currently visible time range .
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In instruments with fixed scale (e.g. table),
hover the cursor over the current time stamp
that is displayed as a blue line.

2.   While keeping themouse button pressed, move
the cursor to the desired position.

The faster youmove the cursor, the faster is the
scrolling performed.

5.7.3 Zooming with the Time Slider

You can perform the following actions in instruments with variable scale. The fol-
lowing numbers in circles refer to the image in section "Time slider in instru-
ments with variable scale" on page 73.

You can perform the following actions:

l "To zoom" on page 76

l "To perform a fast zooming" on page 76

l "To enter an exact value for the time range" on page 77

l "To show the full time range of themeasure file" on page 77

To zoom

1.   Move the cursor to the left or right edge of the cur-

rently visible time range .

The cursor changes into a double arrow.

2.   If you want to perform a symmetric zoom oper-
ation, press CTRL.

3.   Enlarge or reduce the visible time range by drag-
ging the double arrow.

When you zoom in very deep, the complete time
range cannot be displayed anymore. An additional
area appears showing amagnified section of the

time range .

To perform a fast zooming

1.   Themagnified section of the time rangemust be
displayed (see "To zoom" on page 76). Move the
cursor to the left or right edge of the currently vis-

ible time range .

The cursor changes into a double arrow.
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2.   If you want to perform a symmetric zoom oper-
ation, press CTRL.

3.   While keeping themouse button pressed, move
the cursor to the desired position.

The faster youmove the cursor, the faster is the
zooming performed.

To enter an exact value for the time range

1.   Click on one of the tooltips in the time slider show-
ing the start and end time of the displayed time
range.

2.   Enter the value for the time range.

3.   Do one of the following:

To apply the new value to the time range,
press ENTER.
To apply the new value to the time range and
to directly jump to the other tooltip, press
TAB.

If the value is invalid, the edit box is marked with a
red border. If you hover the cursor over the edit
box, an error message is displayed.

To show the full time range of the measure file

1.   Move the cursor to the left or right edge of the cur-

rently visible time range .

The cursor changes into a double arrow.

2.   Double-click.

The time range is expanded to the left or right
boundary respectively.

3.   If you press CTRL in advance, the time range is
expanded for both boundaries simultaneously.

Alternatively, you can bring the focus to the instru-
ment and press CTRL + F12 to expand the time
range in both directions.
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6 Navigation and Search

To organize the configuration, you can distribute the data on several layers.
Each layer can have multiple instruments. The configuration manager helps you
to keep an overview of all existing layers and instruments. Additionally, you can
search for the relevant objects in your configuration.

6.1 Using Layers

Layers help you to organize your configuration. Each configuration can havemul-
tiple layers where analysis is run individually. When you save the configuration,
the layout of the layers including the position of instruments on the layer is
stored and is available after reopening the configuration. For more information,
see "To save a configuration" on page 16.

You can perform the following actions:

l "To create a new layer " on page 78

l "To duplicate a layer" on page 79

l "To rename a layer" on page 79

l "To reorder layers" on page 79

l "To navigate to a specific layer" on page 79

l "To remove a single layer" on page 80

l "To remove several layers" on page 80

To create a new layer

1.   Do one of the following:

On the right of the layer tabs, click the plus
symbol.
Alternatively, you can right-click one of the
layer tabs and select Add.

In the configurationmanager, right-click a
configuration and select Add Layer.

A new layer is added to the current configuration.

2.   Enter a name for the layer. The name can consist
of up to 256 characters. If the name is not valid, it
is displayed with a red frame. Refer to the tooltip
for further information.

If you do not enter a name, the name is set to
"Layer" by default. If the name is already in use, it
is extended by an increasing number.
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To duplicate a layer

1.   In the configurationmanager, right-click a layer
and choose Copy.

2.   If you want to copy the layer into another con-
figuration, select this configuration. For more
information, see "To select the active con-
figuration" on page 16.

3.   In the configurationmanager, right-click the con-
figuration and choose Paste.

The layer is added. If the name is already in use, it
is extended by an increasing number. If you have
selected a configuration in which themeasure file
is not available, the signals of this newly added
layer are indicated as "nomatch" signals.

To rename a layer

1.   Do one of the following:

On the layer tab, double-click on the layer
name.
On the layer tab, right-click the layer name
and select Rename.
In the configurationmanager, right-click the
layer name and select Rename.

2.   Enter the new name. The name can consist of up
to 256 characters. If the name is not valid, it is dis-
played with a red frame.

To reorder layers

1.   Move a layer by dragging its tab header to the new
position within the current configuration. You can-
not drag a layer to another configuration.

If youmove the layer to the left or right border, the
tabs scroll in the respective direction. After
scrolling, the new position is indicated.

2.   Release themouse button.

The tab is displayed at the new position.

To navigate to a specific layer

1.   Do one of the following:

On the right of the layer tabs, click on the
drop-downmenu.
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A list with all layers of the same tab arrange-
ment is displayed in alphabetical order. If
you click on an entry of this list, the selected
layer is displayed in the foreground of the
configuration.

To scroll the layer tabs to the left or right,
use the arrow symbols next to the drop-
downmenu.
Alternatively, you can use themouse wheel
for scrolling.

To remove a single layer

1.   Do one of the following:

On the layer tab, click .
On the layer tab, right-click the layer name
and select Remove.
In the configurationmanager, right-click the
layer name and select Remove.

To remove several layers

1.   Right-click a layer tab.

2.   Choose one of the following entries:

Remove All Layers But This
Remove All Layers

If all existing layers have been removed, a new
default layer is created.

6.2 Displaying Previews

The preview allows you to quickly navigate through your configuration and dis-
play the instrument that is relevant for you. If the display in an instrument is cur-
rently scrolling, the preview shows this movement as well. Constraints of your
graphics card can have an impact on the performance of this behavior.

You can perform the following actions:

l "To display the preview via the layer taskbar" on page 81

l "To hide and unhide the layer taskbar" on page 81
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To display the preview via the layer taskbar

In the layer taskbar at the bottom of the layer, all available instruments of the
same type are represented by one icon for the type. Only instruments on the cur-
rently selected layer are displayed.

1.   If the layer taskbar is currently hidden, unhide it.
For more information, see "To hide and unhide the
layer taskbar" on page 81.

2.   On the layer taskbar, hover the cursor over the
icon of one of the instrument types.

For all instruments of this instrument type, a small
preview is displayed. If more instruments exist
than can be displayed in the small preview,
arrows at the left and the right border appear
which allow you to navigate to the relevant instru-
ment. Themouse wheel can be used for nav-
igation as well.

3.   Hover the cursor over the preview of one of the
instruments.

A large preview is shown in actual size above the
small preview.

4.   Tomove the instrument into the foreground of the
configuration, click on its small or enlarged pre-
view.

To hide and unhide the layer taskbar

1.   At the bottom of the configuration window, click

.

For all layers of the configuration, the layer
taskbar is set to auto-hidemode.

2.   To unhide the layer taskbar, hover the cursor over

the gray line and click .

6.3 Searching within the Configuration

You can perform searches in different areas of the program. If you want to
search for a signal being available in themeasure file, perform your search in the
variable explorer. For more information, see "To search for signals in a measure
file" on page 26. If you perform a search in the configuration manager, the
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search is executed for signals already being in use and assigned to an instru-
ment.

To search for objects used in the configuration

1.   Do one of the following:

Press CTRL+F.
Bring the focus to the window and directly
enter your search string.
Click into the search field.

2.   For search queries, take the following rules into
account:

The search is not case-sensitive; it finds
data, even if the capitalization in the text is
different from the capitalization in the search
term.
You can use the ? and * characters as wild-
cards in your search string.
By default, the search string is appended to
the "*" wildcard in the search field. If you
want to search for data starting with a spe-
cific string, position the cursor in front of this
wildcard.

The search is initiated directly after entering the
first character. Thematching search string is high-
lighted. The result of the search can be a layer, an
instrument, or a signal as long as the name
matches the entered search string. If you want to
bring the respective layer or instrument into the
visible area, double-click on the desired object.

If you change the data, e.g. rename or delete an
instrument, the search result is updated auto-
matically.
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7 Troubleshooting

7.1 Access to the Online Help

The "Internet Options" settings can differ from machine to machine. The
browser's behavior can also be affected by the permissions level of the user or
any antivirus software installed on the machine. Therefore, problems with Inter-
net Explorer 8 can occur when trying to open the online help.

Try to open the online help with another browser, e.g., Mozilla Firefox. The HTM
files are located in the following folders:

l C:\Program Files\ETAS\MDA8.x\Documentation\Help

l C:\Program Files\ETAS\MDA8.x\Documentation\Glossary

Alternatively, use this PDF document as reference. It contains all the instruc-
tions that are also available via the online help.

7.2 Support Function in Case of System Errors

While developing MDA V8.3, the functional safety of the program was of utmost
importance. To support us in finding the root cause and fixing the issue, provide
the log files to ETAS. These files do not include customer data and all inform-
ation sent are handled confidentially.

If a critical system error occurs, an exception dialog appears. You can perform
the following actions:

l Click Close MDA.

MDA V8.3 is closed without sending any information.

l Click Report and Close.

The latest five log files are zipped. A new, filled out e-mail form is opened
in your default e-mail client, the log files attached.

NOTICE
Let us know, which steps you were about to perform with MDA V8.3 before the
error occurred.

Sending Problem Reports Using ZipAndSend

If you want to send a problem report later or in caseMDA V8.3 cannot be started
anymore:

1.   In the C:\Program Files\ETAS\MDA8.1
folder, double-click ZipAndSend.exe.

2.   Click Create Report.

MDA V8.3 generates automatically a report file
and opens a new, filled out e-mail form in your
default e-mail client, the report files attached.
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3.   Please provide the information for us, mentioned
in the beginning of this topic.
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8 ETAS Contact Addresses

8.0.0.1 ETAS HQ

ETAS GmbH

Borsigstraße 24 Phone: +49 711 3423-0

70469 Stuttgart Fax: +49 711 3423-2106

Germany WWW: www.etas.com

8.0.0.2 ETAS Subsidiaries and Technical Support

For details of your local sales office as well as your local technical support team
and product hotlines, take a look at the ETAS website:

ETAS subsidiaries WWW: www.etas.com/en/contact.php

ETAS technical support WWW: www.etas.com/en/hotlines.php

http://www.etas.com/
http://www.etas.com/en/contact.php
http://www.etas.com/en/hotlines.php


Glossary

A

analog signal
As opposed to Boolean signal: a signal which can take any value out of a value
range

analysis cursor
In the graphical view of the oscilloscope, one or more auxiliary lines, e.g. for
marking events and/or determining the precise value of a specific point in the sig-
nal curve

anchored
Setting by which a cursor in the oscilloscope has a variable time stamp and a
fixed screen position, i.e. the cursor remains always in the visible area.

B

Boolean signal
As opposed to analog signal: a signal which consists only of 2 different logical
states (e.g. true and false, 0 and 1, high and low)

bound
Connection line used to define a region in a scatter plot

breaking point
Point by which the shape of a bound in the scatter plot is defined
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C

calculated signal
Virtual signal resulting from the mathematical and/or logical combination of one
or more input signals and/or constants

calibration variable
Variable type which can be modified by a user or an algorithm. These variables
will be used within a control system to define a certain behavior.

configuration
Item which combines data (measure files), meta data (descriptions and com-
ments) and visualization (layers, instruments, variable selection, property set-
tings); data and measure file are not stored in the configuration but referenced in
it.

configuration manager
Hierarchical view of a configuration and its elements, also providing man-
agement functions such as copy, paste, delete, create new, rename

continuous signal
As opposed to discrete signal: a signal which can take any physical value within
a defined value range

cursor
Vertical line in the oscilloscope (or cross-hair in the scatter plot) that can be used
to analyze values and differences to other cursors.

D

discrete signal
As opposed to continuous signal: a signal for which only a defined number of spe-
cific values is possible. In case an assignment of the specific values to textual
values is done, such signals are called ‘enumerations’. Boolean signals are a
another sub-type of discrete signals with exactly 2 different steps.

E

enumeration
Data type which is based on a verbal conversion formula (i.e. certain value
ranges aremapped to certain output strings)

event
Time at which a certain set of conditions evaluates to true
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event list
Instrument type that is used to find certain events for analysis by evaluating a
search condition

event signal
String that describes, for example, user comments during recording, recording
pause comments, and trigger start/stop events. Event signals have a string
value only at the time when the event occurs.

explorer
Generic term for a view offering a hierarchical representation of items, e.g., as a
tree

F

file explorer
View listing all opened containers (e.g. MDA configurations) and the assigned
files; this view is used for managing file assignments.

G

grid lines
Reference lines displayed in the oscilloscope to provide a better orientation of
themagnitude of the values in the graph

I

information window
View providing additional information, e.g., meta data of a selected signal or
measure file; configurations comments can also be entered.

instrument
Widget used for visualizing or editing data (e.g. YT oscilloscope or table)

instrument box
View listing all instruments that are available for use in the program

interpolated
Constructing values for sample points from measured sample points. In MDA
V8, these values are typically constant interpolated, i.e. the last available value
is taken.

L

layer
Tab used inMDA for arranging and displaying instruments
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layer preview
Icon for each instrument type at the bottom of the layer that allows to quickly
select the instrument to be shown in the foreground

M

magnifier mode
Part of the time slider where the scale is magnified

measure file
File containingmeasure data (independent from the actual file format, e.g. MDF)

measure variable
Placeholder for a variable which can usually not be influenced directly (i.e. cal-
ibrated); often used for showing the effects of calibration activities or envir-
onmental conditions. The placeholder does not include the actual samples.

N

no-match status
Status of signals that are not contained in a measure file, e.g., after replacing the
measure file. In this case, nomeasure data can be displayed.

O

oscilloscope
Instrument type for displaying graphically the course of signals over time

overlay
Graphical extension of another graphic; the extension provides additional inform-
ation (e.g. Warning icon, write protection, master dataset).

P

pop-up
Additional information on a concrete object (e.g. on a signal in an oscilloscope)
which is provided in a bubble or other tooltip-like way (e.g. comment on a signal)

properties
Set of attributes used for a concrete object to define its concrete appearance and
behavior

Q

quick access toolbar
Toolbar that contains a set of commonly used commands. By default, it is loc-
ated in the upper left-hand corner.
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R

raster
Time interval between the individual samples, given inms

ribbon
Set of toolbars located on different tabs

S

sample
Valuemeasured at a certain time stamp

sample marker
Symbol used for representing an individual measured value in an oscilloscope

scatter plot
Instrument type displaying values for typically two variables for a set of data.
The data is displayed as a collection of not connected points in order to detect
correlation of signals or value distribution.

signal
Measure variable including the measured data (samples); usually stored in a
measure file

signal curve
Line in the oscilloscope displaying the course of sample values

signal explorer
See "variable explorer"

signal list
List of signals that are assigned to an oscilloscope (or optionally for other instru-
ments); the signal list is a separate widget showing signal values (e.g. values at
the cursors) and some meta information. It can also be used for showing/hiding
the signal.

splashscreen
Window containing an image which is shownwhile themain program is loading

statistical data
Instrument type displaying the statistical properties of numerical signals (e.g.
average, minimum, maximum)

strip
Part within an oscilloscope which its own y axes and signal assignment. All
strips of an oscilloscope share the same x axis.
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synchronization cursor
Cursor that automatically appears in the oscilloscope when synchronizing instru-
ments. The synchronization cursor is in anchored mode and cannot be deleted
during synchronization.

T

table
Instrument type that is used to inspect the precise value of a signal for a specific
time stamp.

time axis
Horizontal scale in the coordinate system of an oscilloscope which is used to
determine the value of a point in the dimension of time

time offset
View used for aligning data from different measure files with regard to time

time slider
Control used for navigating on the time axis including scrolling, zooming, and
synchronization functionality

title bar
Header of an instrument showing the name of that instrument

toolbar
Section which provides access to program function via icons

tooltip
Information on a concrete object (e.g. a measure file or an icon) that is shown
when hovering with themouse pointer over that object

U

user options
Compilation of settings which can be (pre-) defined by the user; They define
default settings which will be used for actions or as initial values for new instan-
tiated objects.

V

variable
Generic term for measure and calibration variables as well as calculated signals

variable explorer
View listing all signals that are available from the data sources; this list is used
for selecting the signals that shall be used in a certain environment, e.g. in an
MDA configuration.
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W

working area
Part of the MDA main window where visualization and analysis takes place (i.e.
layers with instruments and signals)
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