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Introduction

Intended use

ETAS Data Operator is designed to streamline and standardize the pre-
processing of measurement data across different formats, domains, and envir-
onments.

Measurement data is often recorded in various formats and may exist in incon-
sistent or unknown states. In practice, preprocessing is frequently performed
using multiple tools and individual workflows, which can lead to non-repro-
ducible and inconsistent results, especially when working with large numbers
of files.

ETAS Data Operator addresses this challenge by providing a unified and con-
figurable workflow for data preprocessing.

The software allows users to define and execute customizable processing
pipelines that prepare measurement data for further analysis and downstream
applications. All processing steps are configured in advance and executed con-
sistently, ensuring reproducible results independent of the user or envir-
onment.

The tool supports both interactive usage via a graphical user interface and
automated execution via command line or API, enabling integration into local or
cloud-based workflows.

ETAS Data Operator is particularly suited for scenarios where large volumes of
measurement data must be processed in a consistent, efficient, and scalable
manner, such as in automotive development and validation workflows.

Target group

This product is intended for engineers and technical users working with meas-
urement data, particularly in automotive development and validation contexts.

Typical users include development and calibration engineers, as well as data
analysts and validation engineers who are responsible for preparing meas-
urement data for further processing and analysis.

The document assumes a basic understanding of measurement data and sig-
nal-based data structures, as well as general data processing workflows and
standard software usage on Windows systems.
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Safety Advice

Adhere to the ETAS Safety Advice for Data Operator V1.6, which is available
within the Data Operator product. ETAS GmbH cannot be made liable for dam-
age that is caused by incorrect use and not adhering to the safety instructions.
Take all information on environmental conditions into consideration before
setup and operation (see the documentation of your computer, hardware,
etc.).

Data protection

If the product contains functions that process personal data, legal require-
ments of data protection and data privacy laws shall be complied with by the
customer. As the data controller, the customer usually designs subsequent pro-
cessing. Therefore, he must check if the protective measures are sufficient.

Data and information security

To securely handle data in the context of this product, see the next sections
about data and storage locations as well as technical and organizational meas-
ures.

Data and storage locations

The following sections give information about data and their respective storage
locations for various use cases.

License management

When using the ETAS License Manager in combination with user-based
licenses that are managed on the FNP license server within the customer's net-
work, the following data are stored for license management purposes:

Data
— Communication data: IP address
— User data: Windows user ID
Storage location
— FNP license server log files on the customer network

When using the ETAS License Manager in combination with host-based
licenses that are provided as FNE machine-based licenses, the following data
are stored for license management purposes:

Data

Data Operator V1.6 | User Guide



1.5.2

1.6

1.6.1

1 Introduction | 8

Activation data: Activation ID

» Used only for license activation, but not continuously during license
usage

Storage location
— FNE trusted storage
C:\ProgramData\ETAS\FlexNet\fne\license\ts

Technical and organizational measures

We recommend that your IT department takes appropriate technical and organ-
izational measures, such as classic theft protection and access protection to
hardware and software.

Licensing
A valid license is required to use the software. You can obtain a license in one
of the following ways:

— from your tool coordinator

— viathe self-service portal on the ETAS website at www.etas.-
com/support/licensing

— viathe ETAS License Manager

To activate the license, you must enter the Activation ID that you received from
ETAS during the ordering process.

For more information about ETAS license management, see the ETAS License
Management FAQ or the ETAS License Manager help.

To open the ETAS License Manager help

The ETAS License Manager is available on your computer after the installation
of any ETAS software.

1. From the Windows Start menu, select E > ETAS > ETAS License Man-
ager.
The ETAS License Manager opens.

2. Clickin the ETAS License Manager window and press F1.

The ETAS License Manager help opens.

License Variants

Each license type enables a specific part of the Data Operator workflow. Data
Operator separates configuration from execution, which is reflected in the
license model. Each license has its own purchase number and must be ordered
separately.

DATAOPERATOR_GUI

Allows you to start and use the Data Operator graphic user interface (GUI).
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The GUI is used to define processing workflows, configure jobs, and trigger
their execution. Configurations are created in the GUI and can be reused for
automated execution via command line, scripts, or API.

DATAOPERATOR_WORKER
Required to execute data processing jobs.

The worker performs the processing of measurement data based on a pre-
viously defined configuration. Jobs can be triggered from the GUI as well as
via command line, scripts, or API. Each running job requires one worker
license, and multiple worker licenses enable parallel execution of jobs.
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2 Installation

2.1 System requirements

2.2 Installing
2.3 Uninstalling

2.1 System requirements

The following minimum system prerequisites have to be met:

Required hardware 1,0 GHz PC
4 GBRAM

Graphics with a resolution of at least 1024 x 768, 32
MB RAM

Required operating sys- Windows® 10, Windows® 11
tem

Required free disk space 1GB (not including the size for application data)

The following system prerequisites are recommended:

Required hardware 2,0 GHz Dual-Core PC or equivalent
32 GB RAM

Graphics with a resolution of 1680 x 1050, 128 MB
RAM

Required operating sys- ~ Windows® 10, Windows® 11
tem

Required free disk space  >2,0GB

() Note

The number of parallel processing tasks used by Data Operator can be con-
trolled via the environment variable DATAOP_CONCURRENT_TASKS_LIMIT.

This option can be useful to reduce memory usage on low-resource systems
or to optimize performance on high-performance systems.

For instructions on how to apply the setting, refer to "Configuring task con-
\currency" on page 30.
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2.2 Installing

1.

Navigate to the location of the Data Operator X.X x64.exeand
double-click it.

The installation wizard opens.
Select the Destination Folder for the Data Operator installation.

Click Browse to browse for the destination folder.

3. Click Install.

After the installation is finished, select whether to directly run Data Oper-
ator by activating/deactivating the Run Data Operator checkbox.

Click Finish.

The installation is completed. You can now use Data Operator:

2.3 Uninstalling

. Navigate to the Data Operator installation folder.

Double-click Uninstall DataOperatorX.X.exe.

The uninstall wizard opens.

3. Click Uninstall.

&

After the uninstallation is finished, click Finish.

The uninstallation is completed.
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Quick start guide

@©TAS DataOperator

@® create job
B> Job progress

Edit meta data

Create job

(&. Import Job) (‘L Exportjob) (‘O Resetjob)

Sources

[ Addfiles Add folder

Files

No file selected

un

[] Best-effort repair of structural issues in MDF files

X Operations
+ Add operation

D> Destination

Format family

Format

[ Select aformat family

v Select a format

Destination folder

Valid !

3 Quick start guide 112

signal
source

[

Q_ select folder

© Keepbotnfiles (resolve conflicts) () Overwrite existing files

Output file prefix

Output file suffix

l

J

Other options
[] petect duplicates
[ Export job configuration

Startjob >

About

Start a job

1. Inthe Sources step of the Create job tab, add files or add a folder to the

job.

2. (Optional) "Add operations to the job" on page 15 you want to perform to

the measurement files

3. Inthe Destination step, select the destination format and folder and
click Start job.

© The job starts. You can track its progress in the Jobs progress tab.
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4 Working with Data Operator

This chapter describes the individual steps and operations available in the
Create job view, where you define how your measurement data should be pro-
cessed—from input selection to output configuration.

To import a previously saved configuration and restore all settings and oper-
ations, use the Import configuration button. See also, "Export a con-
figuration” on page 34.

@ Note

Example workflows are available in the demo folder of your installation. The
default location is:

\C:\Program Files\ETAS\DataOperatorx.x\demo

4.1 Add files

4.2 Add a folder

4.3 Add operations to the job
4.4 Start the job

4.5 Edit meta data

4.1 Add files

) Add files
1. Inthe Sources step, click -

Alternatively, you can drag and drop the files onto the list.

2. Inthe file selection dialog, select the measurement files you want to add
to the job.
The validity of MF4 files is automatically checked upon adding. The Valid
column displays a green check mark for valid files and a red cross for cor-
rupt ones.
If a corrupt MF4 file is detected, you can enable the Best-effort repair of
structural issues in MDF files checkbox to attempt a best-effort repair.
Unreadable sections may be removed during the repair, so it is recom-
mended to work on a copy of the original file.

3. Click Open.
The selected files are added to the job.

4. Use the Signal source checkbox to enable or disable individual files for
signal selection.
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By default, the first five added files are activated as signal sources.

5. Toremove afile, click .
. e
6. Toremove all added files and folders, click )

BLF files

If BLF files are added, a signal definition file is required to interpret the CAN
data.

1. To select a signal definition file, click _

Alternatively, you can drag and drop the file onto the input field.
2. Inthe file selection dialog, select a DBC or ARXML file.

3. If a DBC file is selected, enter an integer value in the CAN bus ID input
field.

4. If an ARXML file is selected:
i. Inthe CAN bus ID input field, enter an integer value.
ii. Fromthe Bus name drop-down list, select a bus.

® The configuration is applied to all added BLF files.

4.2 Add a folder

. Add folder
1. Inthe Sources step, click .

Alternatively, you can drag and drop the folder onto the list.

2. Inthe folder selection dialog, select the folder containing your meas-
urement files and click Select Folder.
The folder appears as an expandable entry in the sources list.

3. Use the Signal source checkbox to enable the folder as a source for sig-
nal selection in operations.

By default, no signals from folders are used as signal sources. You can
enable them manually.

4. To validate all MF4 files in the folder, click .

If corrupt MF4 files are found during validation, you can enable the Best-
effort repair of structural issues in MDF files checkbox to attempt a
best-effort repair. Unreadable sections may be removed during the
repair, so it is recommended to work on copies of the original files.

5. Tofilter files inside the folder, expand it and use the File selection filter
field. Wildcards (x, ?) or regular expressions can be used.

.
6. To refresh folder contents, click .
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If any files were modified externally, deselect and reselect them to reload
their signals.

. Toremove the folder from the job, click .
. Nee=s
. Toclear all added files and folders, click .

BLF files

If the selected folder contains BLF files, a signal definition file must be provided.

. To select a signal definition file, click :

Alternatively, you can drag and drop the file onto the input field.

. Inthe file selection dialog, select a DBC or ARXML file.

. IfaDBC file is selected, enter an integer value in the CAN bus ID input

field.

. Ifan ARXML file is selected:

i. Inthe CAN bus ID input field, enter an integer value.
ii. Fromthe Bus name drop-down list, select a bus.
The configuration is applied to all added BLF files.

Add operations to the job

. _ + Add operation
. Inthe Operations step, click .

. Inthe list that opens, search for or select the operation you want to add.

The selected operation is added to the job.

The following operations can be added to the job:

Add calculated signals

Add a new signal by defining a formula based on existing signal data.

. Inthe Output signal name input field of the Add calculated signal

step, enter a name for the new signal to be created.

. Inthe Formula input field, enter a formula using existing signal names:

* The formula uses Python syntax. NumPy is available.

* Only a subset of Python features is supported. For details, see "For-
mulas and conditions” on page 37.

Example: np.sqrt(signal_name)

* If the same signal label exists on multiple devices, select the entry for
the required device.
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(D) Note

The result of the formula must have the same length as the input sig-
nals.

\Modifying time values or sampling is not supported within formulas.

3. Toreview or change the mappings for this formula, click Signals. In the
Signal mappings dialog, edit the Signal ID or Candidate signals, then
click Save.

. , , C—I— Add calculated signal>
4. To define another calculated signal, click .

4.3.2 Add bit flag signal

Multiple binary states can be stored as individual bits of a single numeric signal.
Use the Add bit flag signal operation to extract these bit flags as separate sig-
nals so that each state can be evaluated individually.

The operation creates one signal for each extracted bit flag. Each signal indic-
ates whether the corresponding bit of the source signal is set.

1. After adding the Add bit flag signal operation, select the signal that con-
tains the bit flags in the Signal to be split field.

2. Inthe Bit flag count input field, enter the number of bit flags to extract.

The operation extracts the bits starting with bit 0. For example, a bit flag
count of 8 creates individual signals for bits O through 7.

4.3.3 Add FMU-based signals

Add new signals based on a Functional Mock-up Unit (FMU) model.

1. After adding the Add FMU-based signals operation, click

Q Select file

Alternatively, you can drag and drop the file onto the input field.
2. Inthe file selection dialog, select the FMU file you want to use.

3. Inthe Time steps input field, enter a positive value and select the
required unit from the drop-down list.

4. Inthe Input mapping section, for each entry in the FMU input column,
select the corresponding signal from the Signal name drop-down list.

The available signals in the Signal name drop-down list are based on the
selected signal sources. See, "Signal source” on page 45.

5. Inthe Output mapping section, for each entry in the FMU output
column, enter a name in the Signal name field.
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(D) Note

FMU-based signals may replace existing signals with the same name.

Changing the FMU file resets all input and output mappings.

Add GPS-based signals

GPS data can be annotated with information retrieved form © OpenStreetMap.

1. Inthe Longitude signal name input field, enter the exact name of your
longitude signal.

2. Inthe Latitude signal name input field, enter the exact name of your lat-
itude signal.

3. Under Signals to add, select the annotations you want to add to your
data.

See also, "Add GPS-based signals” on page 50.

(D) Note

The GPS-based annotation feature retrieves data from © OpenStreetMap.

If your system uses a proxy, ensure that the environment variables HTTP_
PROXY and HTTPS_PROXY are set correctly. Otherwise, the operation may fail
during job execution.

\Example error: "Failed to resolve ‘overpass-api.de™.

Align measurements by reference signals

Measurement files recorded during the same test by different devices may be
offset in time because recording does not start at exactly the same moment.
Use this operation to determine the time offset from signals that represent the
same measured behavior and align the files to a common time basis.

The measurement file that was added first in the Sources step is used as the

reference. Data Operator determines the time shift of each subsequent file by
comparing the selected reference signals and applies the resulting shift to all

signals in that file.

1. After adding the Align Measurements by reference signals operation,
select one or more signals in the Reference signals field.

Select signals that represent the same measured behavior in the meas-
urement files. The signals can have different names, for example,
vehicleSpeed recorded by the vehicle and gpsVelocity recorded by a
GPS device.

2. If the measurement files use different reference signal names, select all
applicable signals.
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For each measurement file, Data Operator uses the first selected signal
that is available in that file. Each file must contain at least one of the
selected signals.

3. Inthe Sample time input field, enter the sample interval to use when
comparing the reference signals.

A smaller sample time can improve the alignment accuracy but increases
the computation time.

4. To select the unit, use the drop-down list.

Append files

—| || | ] ]
PO EE M} .

Use this operation to combine multiple measurement files into a single output
file by appending them sequentially.

Use this operation when a recorder produces multiple consecutive meas-
urement files that need to be processed as one continuous dataset.

1. After adding the Append files operation, select how the files are ordered
via the Measurement order drop-down list:
« Alphanumerical file name order (A-Z): Files are sorted in ascend-
ing order based on their file names.
 Alphanumerical file name order (Z-A): Files are sorted in des-
cending order based on their file names.
» Measurement date time order: Files are sorted based on their meas-
urement timestamps.
» Sources order: Files are processed in the order in which they were
added in the "Sources” on page 44 step.
2. (Optional) In the Fixed gap input field, enter a time value to insert a gap
between each appended file.
3. To select the unit, use the drop-down list.

P
@ Note
Using a fixed gap may affect time-based analyses if the inserted gap does

not reflect actual measurement conditions. Verify the resulting timeline
\before further processing.
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Change comments

Measurement file comments can contain information about a recording, such
as the test campaign or driver. Use the Change comment operation to add
information to an existing comment or replace it with new text. This makes it
possible to update comments consistently across multiple measurement files.

@ Note

The Change comment operation converts measurement files that are not in
MF4 format to MF4. This is required because measurement file comments can
\only be set for MF4 files.

N

/

1. After adding the Change comment operation, enter the text to add or
use as a replacement in the Comment text field.

Leave the field empty with Replace existing comment to remove the
existing comment.

2. Inthe Change mode drop-down list, select how the new text is applied:

* Insert before existing comment: Adds the new text before the exist-
ing comment.

» Replace existing comment: Replaces the existing comment with the
new text.

* Insert after existing comment: Adds the new text after the existing
comment.

Combine files

The Combine files operation will be deprecated in a future release. Use
the Append files or Merge files operations instead, which provide
improved configuration options and enhanced processing behavior.

You can combine multiple files into a single output file.

There are two modes available:

Merge

Merge files based on their timestamps and align them on a common timeline.
1. After adding the Combine files operation, select Merge.
2. Select whether to Keep or to Reduce the gap between data.

3. If you select Reduce, you must define a Fixed gap and a Gap threshold.
To select the unit, use the drop-down list.

» Gap threshold: Gaps equal to or larger than this value will be reduced.

» Fixed gap: Specifies the new gap size to apply to gaps that meet or
exceed the threshold.

Append
Append files one after another into a single file.
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1. After adding the Combine files operation, select Append.
2. Select the order in which files are combined:
» Creation time: Based on the creation time of each file.
» Sequence: Based on the order files were added in the Source step.

3. Inthe Fixed gap input field, enter the time gap to insert between files. To
select the unit, use the drop-down list.

4.3.9 Execute Python script

Use this operation to execute a custom Python script on the measurement
data.

1. Inthe Python script path input field of the Execute Python script oper-
ation, select or enter the path to your Python script file.

2. (Optional) Activate the Execute individually per measurement file
checkbox to control how the script is executed:
» Checked: The script is triggered once per measurement file, allowing

parallel execution. This is faster but cannot access data from other
measurement files.

* Unchecked: The script is triggered once for all files together, which
allows operations combining data across multiple files. This mode is
slower but supports data aggregation scenarios.

(D) Note

Refer to the Python scripting guide for detailed instructions on
writing custom operations.

Make sure that all script dependencies are installed and accessible
\in the Python environment used by Data Operator.

4.3.10 Fill signal loss

Measurement data can contain unusually large time gaps, for example when a
recorder temporarily loses connection to a signal source. Use the Fill signal
loss operation to detect such gaps and mark them with a single inserted
sample.

If the last sample before a detected gap is at time t, the operation inserts one
new sampleatt + time to detect signal loss, using the configured tar-
get value. The existing samples remain unchanged.

(D) Note

This operation does not resample or fill the entire gap. It only inserts one
marker sample that indicates when the signal is considered lost.
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1. After adding the Fill signal loss operation, select the signals to check for
signal loss in the Signals field.

If no signals are selected, all signals are checked.

2. (Optional) In the Time to detect signal loss input field, enter the dur-
ation after which a time gap between consecutive samples is considered
signal loss.

If the field is left empty, the threshold is calculated separately for each
signal as the mean time between samples plus two times the standard
deviation of the time between samples.

3. To select the unit, use the drop-down list.

4. (Optional) In the Target signal loss value input field, enter the numeric
value to write to the inserted marker sample.

If the field is left empty, NaN is used.

EXAMPLE
A signal contains the following samples:

time value

1 0
2 0
3 0
4 0
5 0
20 1
21 1
22 1

Set Time to detect signal loss to 1 and leave Target signal loss value
empty. Therefore, NaN is used as the target value.

The time gap between the samplesatt = 5andt = 20 exceedsthe
configured threshold. The operation detects the signal loss and inserts a
single sampleat t = 6 (5 + 1) with the value NaN.

The resulting signal is:
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time value

1 0

2 0

3 0

4 0

5 0

6 NaN
20 1

21 1

22 1

The existing samples remain unchanged.

4.3.1 Extract signals

Filtering signals requires a LAB file that lists the signals you want to keep.

To create such a file using Data Operator, see "Creating a LAB file for filtering
signals” on page 33.

1. After adding the Extract signals operation, click .

Alternatively, you can drag and drop the file onto the input field.
2. Inthe file selection dialog, select the LAB file you want to use for filtering.
3. Click Open.

4.3.12 Keep files by duration

Use the Keep files by duration operation to keep only measurement files
within a specified duration range. This is useful, for example, to discard short
measurement fragments created by a preceding slicing operation.

The duration of a measurement file is determined from the earliest and latest
time samples across all signals in the file.

1. After adding the Keep files by duration operation, enter the shortest
duration to keep in the Minimum duration input field. Leave the field
empty if no minimum duration is required.

2. Enter the longest duration to keep in the Maximum duration input field.
Leave the field empty if no maximum duration is required.

3. To select the unit, use the drop-down list.
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4.3.13 Map signal names
Create a new signal using values from a list of candidate signals, selected in
order of priority.

The original signals remain in the output file. The mapped signals are added in
addition to the existing ones.

1. Inthe Mapped signal name input field of the Map signal names oper-
ation, enter a name for the new signal.

2. Inthe Candidate signal section, define one or more source signals:

i. Inthe Signal name input field, enter the name of the original signal to
map from.

ii. (Optional) In the Device input field, enter the name of the device the
signal belongs to.

The first matching signal from the list is used.

_ (—l— Add candidate) . . S
3. Click to add additional signals to the priority list.

Signals are evaluated from top to bottom.

4. Toremove a candidate signal entry, click .

5. To define additional mapped signals, each with its own candidate list,
k<+ Add mapped signal)

clic

4.3.14 Merge files

eeeOED M : I
0000 ED @ :

D
0000 ED>M:
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Use this operation to combine multiple measurement files into a single output
file by merging them.

This operation is intended for use cases where multiple recorders capture dif-
ferent signals at the same time.

1. After adding the Merge files operation, select how time offsets between
measurement files are handled using the Time offset strategy drop-
down list:

* None: All measurement files are combined using their unmodified time
signals. No additional alignment is applied, and existing time axes
remain unchanged.

» Align based upon measurement date time: Measurement files are
aligned using the recorded timestamps stored in their metadata. Any
differences in start time result in corresponding time offsets, so that
signals are synchronized according to their actual recording time.

Remove special characters

Measurement data can contain signal labels or device names with special char-
acters that are not supported by downstream tools. Use the Remove special
characters operation to sanitize these names without changing the measured
signal values.
You can sanitize signal labels, device names, or both. Characters that are not
kept can be replaced with one character or removed.
1. After adding the Remove special characters operation, select Sanitize
signal labels, Sanitize device names, or both.
2. Select the available Keep options for character groups that must remain
unchanged.
3. InReplacement character, enter the character that replaces characters
that are not kept. Leave the field empty to remove these characters
instead.

Rename signals

Use the Rename signals operation to change the names of selected existing
signals. The operation is intended for direct renaming rather than creating an
additional signal with a normalized name.
Signals and new names are matched by their position in the two inputs. The
first selected signal uses the first line in the target-name input, the second
selected signal uses the second line, and so on.
1. After adding the Rename signals operation, select the signals to rename
from the Signals to rename drop-down list or enter the signal names dir-
ectly. The selection order defines how the new names are assigned.

2. Inthe target-name input, enter one new signal name per line in the same
order as the selected signals.
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4.3.17 Resample signals

You can define a new sampling rate, which can effectively reduce the file size.

1. After adding the Resample Signals operation, enter a positive value in
the Resampling period input field.

2. Select the time unit from the drop-down list.

4.3.18 Shift signals by time

Apply a time offset to specific signals to align them with other data.

1. Inthe Signal list input field of the Shift signals by time operation, enter
the names of the signals to shift.

Separate multiple signal names with semicolons (;).
2. Inthe Time offset input field, enter the time value to shift the signals.

Use a positive value to delay the signals or a negative value to shift them
earlier.

3. To select the unit, use the drop-down list.

4.3.19 Slice files by condition
Files can be divided into rule-based slices with user-defined conditions. This
lets you isolate specific events or time ranges in measurement data.

1. After adding the Slice files by condition operation, select a Slice
mode: Condition, One sided trigger, or Two sided trigger.

2. Enter the condition or conditions using Python syntax. NumPy is avail-
able. Only a subset of Python features is supported. For details, see "Slice
files by condition” on page 60
Multiple signals can be combined.

» Condition mode keeps only the data points that satisfy the rule.

» One sided trigger creates slices that start when the condition first
becomes true, extend for the configured Duration, and are shifted by
the Offset. Overlapping slices are merged into a single slice.

Use this mode to inspect time spans around an event, such as a
threshold being exceeded.

» Two sided trigger creates slices between a From condition and an
Until condition. Offsets are applied to both slice boundaries.

Use this mode to inspect time spans between two events.

4.3.20  Slice files by duration

Files can be divided into time-based slices of a defined duration.
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1. After adding the Slice files by duration operation, enter a positive value
in the Slice duration input field to define the length of each slice.

2. To select the unit, use the drop-down list.

Trim files

Files can be trimmed at a single time step by using only one input field, or at
two time steps by filling in both fields. If a field is left empty, the original start or
end of the file is used by default.

1. After adding the Trim files operation, enter a positive value in the Start
and/or End input field.

The file is cut after the specified time step relative to the start time of
the measurement file.

2. To select the unit, use the drop-down list.

Trim to signal availability
Use the Trim to signal availability operation to restrict a measurement file to
the time range in which all selected reference signals are available.

By default, leading and trailing NaN values are not considered part of the signal
availability. You can include them when determining the trim range.

1. After adding the Trim to signal availability operation, select the signals
that define the trim range in the Reference signals field.

2. (Optional) Activate the Keep NaN values checkbox to consider leading
and trailing NaN values as part of the signal availability.

Start the job

When you are satisfied with all the settings made in the Operations steps, you
can start the job.

1. Inthe Destination step, select a Format family from the drop-down list.
2. Select a Format the corresponding drop-down list.

The available formats depend on the format family.

To select the destination folder, click )

In the folder selection dialog, select the destination folder.
Click Select Folder.

o o W

Select an option to handle naming conflicts in the destination folder:

+ Keep both files (resolve conflicts): Keeps all files by appending a
numeric suffix (e.g., _1, _2, etc.) to the new file name. The number
increases automatically to avoid overwriting existing files.
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» Overwrite existing files: Overwrites existing files with the same
name.

(Optional) In the Output file prefix and/or suffix input fields, enter cus-

tom text to add to the output file names.

(Optional) Activate any of the following checkboxes:

» Detect duplicates: Detects duplicate signals in measurement files.
The results of this operation can be found in the job log.

» Export job configuration: Saves the configuration with all settings as
JSON file to the destination folder. It can be used with the Data Oper-
ator CLI or imported back into Data Operator, see "Import a con-
figuration” on page 34.

Startjob >

The job starts. You can track its progress in the Jobs progress tab.

Edit meta data

Use the Edit meta data page to view, modify, and add meta data for multiple
measurement files at once.

Edit meta data
1.

In the navigation sidebar, click Edit meta data.

] Add files
Cllck-.

Alternatively, you can drag and drop the files onto the list.

In the file selection dialog, select the MF4 measurement files whose meta
data you want to edit and click Open.

The selected files are listed in the table. Each row represents one meas-
urement file.

_ _ (+ Add attribute>
To add a new meta data field, click .

A new column is added to the table.

5. Edit the values directly in the table cells.

To remove all added files and attributes from the table, click

X Clear all
v Save metadata
To save the edited meta data, click-.

The original measurement files are saved with the edited meta data
strings.
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(D) Note

Use forward slashes (/) in attribute names to define hierarchical meta data
nodes.

Example:

Driver Info/Surname creates arootnode Driver Info with asubnode
Surname.

If an attribute name is already used for a root-level attribute that carries data,
you cannot create a hierarchical meta data node with the same name.

If an attribute name is already used as a hierarchical meta data node with
child nodes, you cannot create a root-level attribute with the same name.

\A meta data node that has child nodes cannot carry data itself.

Modify a column

1. Click the column header to select the column.
2. Right-click to open the context menu.
The following actions are available:
* Insert column - adds a column to the left of the selected column
* Delete column
* Rename column

Select and edit multiple cells

1. Select one or more cells using standard mouse and keyboard inter-
actions:

» Click and drag with the mouse.
 Click while holding SHIFT or CTRL.
* Press SHIFT together with the arrow keys.
2. Toclear the selected cells, press DELETE.
3. Tocopy, cut, or paste cell values, use standard keyboard shortcuts:
e CTRL+C to copy
o CTRL+X tO cut

e CTRL+V to paste
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CLI guide

The Command Line Interface (CLI) allows automated data processing with Data
Operator.

It is especially useful for incorporating tasks such as automatic filtering and res-
ampling of measurement data into CI/CD pipelines or other automation work-
flows.

(D) Note

A valid DATAOPERATOR_WORKER license is required during processing
when using the CLI functionality of Data Operator.

Working with the CLI

The commands available in the Data OperatorCLI are described in the
section "Commands” on page 31.

To use the CLI, you must first create a configuration using the Data Operator
GUl application.

Generate a workflow

1. In Data Operator make your desired settings as described in "Working
with Data Operator” on page 13.

2. Inthe Destination step, activate the Export configuration checkbox.
Click Start job.

The configuration is saved as JSON file to the destination folder.

g o

Open Data Operator with PowerShell
1. Open the Data Operator installation folder.
2. Click in the address bar at the top of the file explorer.
3. Type powershell and press ENTER.
PowerShell opens in the current directory.
4. To start Data Operator CLI, enter:
.\DataOperatorCLI.exe

© You can now use Data Operator CLI.

Open Data Operator with Command Prompt (cmd)
1. Open the Data Operator installation folder.
2. Click in the address bar at the top of the file explorer.

3. Type cmd and press ENTER.
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Cmd opens in the current directory.
4. To start Data Operator CLI, enter:
DataOperatorCLI.exe

& You can now use Data Operator CLI.

Run commands with PowerShell

l .\DataOperatorCLI.exe run [command]

EXAMPLE
.\DataOperatorCLI.exe run --help

Run commands with cmd

l DataOperatorCLI.exe run [command]

EXAMPLE
DataOperatorCLI.exe run --help

Configuring task concurrency

Data Operator executes certain operations in parallel to reduce processing
time.

By default, up to three concurrent tasks are executed.

The number of concurrent tasks can be configured by setting the environment
variable DATAOP_CONCURRENT _TASKS_LIMIT.

Adjusting this value allows you to balance performance and memory usage:

— Lower values reduce memory consumption and help avoid out-of-
memory errors.

— Higher values can improve processing speed on systems with sufficient
CPU performance and available RAM.

If the environment variable is not set, Data Operator uses the default limit of
three concurrent tasks.

Setting the environment variable with Command Prompt (cmd)
1. Open the Start menu.
2. Type cmd and press ENTER.
In the Command Prompt window, enter the following command:
setx DATAOP_CONCURRENT_TASKS_LIMIT <value>
Replace <value> with the desired number of concurrent tasks.

4. Press ENTER to execute the command.
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5. Close the Command Prompt window.

6. Restart any open Command Prompt or Data Operator sessions so that
the new environment variable is applied.

EXAMPLE
To limit processing to a single concurrent task:

setx DATAOP_CONCURRENT_TASKS_LIMIT 1

To verify the setting in a new Command Prompt, execute: echo %DATAOP_
CONCURRENT_TASKS_LIMIT%

Commands
-h/--help
Displays all available commands along with their descriptions.

-v/--version

Outputs the current version number of Data Operator.

-d/--destination <path>

Sets the output path where the processed data will be saved.

-s/--source <path>

Specifies one or more source paths to the files or folders to be processed.

-w/--workflow <path>

Specifies the path to the configuration file (*. json) you want to use.

() Note

If a path contains spaces, enclose it in double quotation marks.

EXAMPLE

DataOperatorCLI.exe run -w C:\your\path\example.json -s
"C:\your\source\file or folder" -d C:\y-
our\destination\path
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Use cases

6.1 Analyzing time ranges around events

6.2 Creating a LAB file for filtering signals

6.3 Exporting and importing a configuration

6.4 Searching for events using slice files by condition
6.5 Validating MF4 files

6.6 Normalizing signal names across measurement files

Analyzing time ranges around events

When analyzing measurement data, a condition alone may not be sufficient to
identify the relevant data. You may also need to include data before or after an
event, detect when a condition starts or ends, or compare current signal values
with values from an earlier point in time.

Use Data Operator utility functions to create signals that represent such tem-
poral relationships using the Add calculated signal operation. You can then
use these calculated signals in subsequent operations, for example to extract
the corresponding time ranges with the Slice files by condition operation.

For details about the supported syntax and available functions, see "Formulas
and conditions” on page 37.
The following example creates a Boolean signal that identifies a time window
around the start of a braking event. This signal is then combined with another
condition to find points at which the engine leaves a high-load state while a
braking event occurs nearby.

1. Inthe Sources step of the Create job tab, add the measurement files

that contain the signal data you want to analyze.

S
2. Inthe Operations step, click and select Add cal-

culated signal from the list.

3. Create a Boolean signal that identifies a time window around the start of
a braking event:

i. Inthe Output signal name field, enter brakingStarted.

ii. Inthe Formula field, enter:
do.shift_edges(do.detect_rising_edge(do.differentiate
(vehicleSpeed, time) < @), start_offset=-5, end_off-
set=5)

The resulting signal is true for the time window from five seconds
before to five seconds after the start of each braking event.
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. Bl + Addoperation o
In the Operations step, click and select Slice files

by condition from the list.

5. Inthe Slice files by condition operation, select Condition.

In the Condition field, combine the calculated Boolean signal with an
additional expression:

brakingStarted and do.detect_falling_edge(engineSpeed >
4000)

The condition identifies the points at which the engine leaves the range
above 4000 while the corresponding point is within five seconds before
or after the start of a braking event.

In the Destination step, select the destination format and folder, then
click Start job.

8. Once the job is finished, go to the Jobs progress tab.

©

On the respective job card, click Open destination folder.

The output contains the data points that satisfy both temporal con-
ditions.

Creating a LAB file for filtering signals

If you want to filter signals from a measurement file, you need a LAB file con-
taining only the signals you want to keep (see "Extract signals” on page 22).

To create such a LAB file with Data Operator, follow the steps below.

1.

g © o ~

In the Sources step of the Create job tab, add the measurement files
whose signals you want to filter later.

In the Destination step, select LabFile from the Format family drop-
down list.

From the Format drop-down list, select any LAB file format.

o ) Q Select folder
Select the destination folder with .
Startjob >
Click.

The LAB file is saved to the selected folder.

In the Jobs progress tab, click Open destination folder for the respective
job.

Open the LAB file in a text editor of your choice (e.g., Notepad++).
Delete the signals you want to remove from the measurement file later.
Save the LAB file.

You can now use the created LAB file to filter the signals from your meas-
urement files using the Filter signals operation.
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6.3 Exporting and importing a configuration
You can export a job configuration to reuse the same processing setup later or
import an existing configuration to restore all job settings and operations.
An exported configuration file is also required to work with the Data Operator
CLI.
Export a configuration
1. Inthe Sources step of the Create job tab, add a file to the job.
2. "Add operations to the job” on page 15 that you want to export to the con-
figuration file.

3. Set the destination format and folder.

(& Export job>
4. At the top of the Create job tab, click )

Or
5. Inthe Destination step, activate the Export configuration checkbox
and click Start job.
© The configuration file is saved as JSON file in the selected destination
folder.

Import a configuration

(D) Note

Example workflows are available in the demo folder of your installation. The
default location is:
\C:\Program Files\ETAS\DataOperatorx.x\demo )

(.i. Importconfiguration)

1. At the top of the Create job tab, click
2. Inthe file selection dialog, select a previously saved configuration file
(*.json).
Alternatively, you can drag and drop the file onto the input field.

© All operations and settings defined in the configuration are restored.

6.4 Searching for events using slice files by condition

If you want to search for specific events or conditions in your measurement
data, you can use the Slice files by condition operation.

This allows you to define logical expressions that isolate only the relevant parts
of your data.
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1. Inthe Sources step of the Create job tab, add the measurement files
that contain the data you want to search.

2. Inthe Operations step, click and select Slice files

by condition from the list.
3. From the drop-down, select Condition.

4. Inthe Condition field, enter a Python expression that evaluates to true
for rows that match your desired condition.

Example: (vehicleSpeed > 50) & (brakePressure > 0)

5. Inthe Destination step, select the destination format and folder, then
click Start job.

6. Once the job is finished, go to the Jobs progress tab.
On the respective job card, click Open destination folder.

g~

You can now review only the data segments where the defined condition
was met — for example, to analyze specific events such as braking during
high-speed driving.

@ Note

When combining Boolean conditions on signals, use the element-wise oper-

ators & and | instead of and and or. Enclose each individual condition in par-

entheses. Using and or or to combine signal conditions can result in the error

The truth value of an array with more than one element is
\ambiguous . Use a.any() or a.all().

6.5 Validating MF4 files

Check the validity of single MF4 files

) Add files
1. In the Sources step, click -

2. Inthe file selection dialog, choose the MF4 files you want to check.

© Each file is automatically validated upon upload. The result is shown in
the Valid column. A green check mark indicates a valid file, while ared
cross indicates a corrupt one.

Check the validity of MF4 files of a whole folder

. Add folder
1. Inthe Sources step, click .

2. Inthe folder selection dialog, choose the folder containing the MF4 files
you want to check.
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(D) Note

If a filter is applied, only the visible (filtered) files in the folder are val-
idated.

. ) ) ) ) Validate files
To validate all files in the folder, click / .

© The files are validated. The results are shown in the Valid column. A

green check mark indicates a valid file, while a red cross indicates a cor-
rupt one.

Normalizing signal names across measurement files

Different measurement files may use different signal names for the same meas-
urement. The Map signal names operation maps these signals to one common
name, which you can use directly in subsequent operations in the same job.

To normalize signal names, follow these steps.

1.

In the Sources step of the Create job tab, add the measurement files
that contain the differently named signals.

In the Operations step, click and select Map signal

names from the list.

In the Map signal names step, go to the Standard name input field and
enter a name for the new signal.

In the Candidate signals section:
i. Inthe Signal name input field, enter one of the original signal names.

ii. Toadd another name used for the same measurement in another file,

) <—|- Add candidate> ) .
click and enter the name in the new Signal name
input field.

<+ Add mapped signal) .

(Optional) To add another mapping, click nd

repeat from step 2.

The common mapped signal is available for use in subsequent processing
operations.
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Formulas and conditions

Formulas and conditions let you evaluate and combine signal data using Python
syntax. They are available in operations such as Add calculated signal and
Slice files by condition.

Only a subset of Python features is supported. NumPy functions and Data Oper-
ator utility functions can be used for additional calculations.

Supported Python syntax
The following Python keywords are supported:
and, elif, else, if, in, is, not, or, return.

The predefined time value provides the time values associated with the sig-
nal data.

NumPy is available using the np. prefix.
Example:

np.sqrt(signalName)

@ Note

When combining Boolean conditions on signals, use the element-wise oper-

ators & and | instead of and and or. Enclose each individual condition in par-

entheses. Using and or or to combine signal conditions can result in the error

The truth value of an array with more than one element is
\ambiguous . Use a.any() or a.all().

Validation

Formulas and conditions are not validated while editing. Errors are reported
when the job is executed.

Signal names
Signal IDs used in formulas and conditions must be valid Python identifiers:
— Start with a letter or underscore.
— Contain only letters, digits, and underscores.
— Do not contain spaces or special characters such asa, #, !, or \.
— Do not use Python reserved keywords as signal names.

In Add calculated signal formulas, use the Signals control to map a valid sig-
nal ID to the signal you want to use. These mappings belong to an individual for-
mula. For conditions, use the "Rename signals” on page 24 or "Map signal
names” on page 23 operation to create a signal with a valid name.
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Signal mappings for calculated formulas

Formula-specific mappings let you use signals with device names or other char-
acters that are not valid in Python identifiers. In the formula, refer to the signal
ID; the associated candidate signal identifies the source signal. The Signals
control in Add calculated signal opens the Signal mappings dialog, where
you can view, add, edit, and delete these mappings.

For example, to use EngineSpeed\ECU1, select it from formula autocomplete.
Data Operator inserts a valid ID such as EngineSpeed__ECU1 and maps it to
the selected signal. You can then write np.sqrt(EngineSpeed__ECU1) in the
formula. The mapping is specific to that formula, and the formula text is
changed automatically only when you select an autocomplete suggestion.

When creating an ID, backslashes are replaced with __ and other characters
that are not valid in an identifier are replaced with _. If an ID is already in use,
Data Operator adds a suffix such as _1 or _2 to make it unique. Signal IDs must
follow the identifier rules above and must not be Python reserved keywords.

Data Operator utility functions

Data Operator provides utility functions for common calculations on meas-
urement signals. Call these functions using the do. prefix.

Utility functions can be combined with other expressions and nested to define
more complex calculations or conditions.

do.detect_rising_edge(condition)
Detects transitions from false to true in a Boolean condition.

The returned Boolean signal is true at the sample at which the condition first
becomes true.

Example:
do.detect_rising_edge(vehicleAcceleration < 0)

Marks the start of each period in which vehicleAcceleration < 0.

do.detect_falling_edge(condition)
Detects transitions from true to false in a Boolean condition.
The returned Boolean signal marks the end of each true region.
Example:
do.detect_falling_edge(engineSpeed > 4000)
Marks the end of each period in which engineSpeed > 4000.

do.shift_edges(condition, start_offset, end_offset)

Changes the start and end of the true regions in a Boolean condition. The
offsets are specified in seconds.

condition: Boolean expression or signal that defines the original true
regions.
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start_offset: Defines how the start of each true region is shifted:

— Anegative value moves the start earlier and includes data before the con-
dition becomes true.

— A positive value moves the start later and excludes data at the beginning
of the original true region.

— Avalue of 0 keeps the original start.
end_offset: Defines how the end of each true region is shifted:

— Apositive value moves the end later and includes data after the con-
dition becomes false.

— Anegative value moves the end earlier and shortens the original true
region.
A value of 0 keeps the original end
Examples:
do.shift_edges(vehicleSpeed > 50, start_offset=0, end_off-
set=10)
The condition remains true for 10 seconds after vehicleSpeed > 50
becomes false.
do.shift_edges(vehicleSpeed > 50, start_offset=-10, end_off-
set=0)
The condition becomes true 10 seconds before vehicleSpeed > 50
becomes true.
do.shift_edges(vehicleSpeed > 50, start_offset=10, end_off-
set=0)

The first 10 seconds of each period in which vehicleSpeed > 50 are
excluded.

do.moving_average(signal, time, duration)
Calculates the average signal value over a moving time window.

duration: Defines the length of the time window in seconds. For each
sample, the function considers the samples within the specified duration up
to and including the current sample.

The result has the same number of samples as the input signal. Non-
equidistant sampling is supported.

Example:
do.moving_average(vehicleSpeed, time, 10)

Returns the average vehicle speed over the previous 10 seconds for each
sample.

do.moving_max(signal, time, duration)

Calculates the maximum signal value over a moving time window.
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duration: Defines the length of the time window in seconds. For each
sample, the function considers the samples within the specified duration up
to and including the current sample.

The result has the same number of samples as the input signal. Non-
equidistant sampling is supported.

Example:
do.moving_max(vehicleSpeed, time, 10)

Returns the maximum vehicle speed measured during the previous 10
seconds for each sample.

do.moving_min(signal, time, duration)
Calculates the minimum signal value over a moving time window.

duration: Defines the length of the time window in seconds. For each
sample, the function considers the samples within the specified duration up
to and including the current sample.

The result has the same number of samples as the input signal. Non-
equidistant sampling is supported.

Example:
do.moving_min(vehicleSpeed, time, 10)

Returns the minimum vehicle speed measured during the previous 10
seconds for each sample.

do.time_offset(signal, time, offset_in_s, fill)
Shifts the signal values in time without changing the time values. The offset
is specified in seconds.

— Apositive offset delays the signal. The value returned for the current
time corresponds to an earlier value of the input signal.

— Anegative offset advances the signal. The value returned for the current
time corresponds to a later value of the input signal.

The function uses the signal timestamps when determining the shifted val-
ues and supports non-equidistant samples.

If a positive offset refers to a time before the first available sample, the res-
ult is NaN. If a negative offset extends beyond the last available sample, the
last signal value is retained.

Example:
vehicleSpeed < 0.5 * do.time_offset(vehicleSpeed, time, 10)

The condition is true where the current vehicle speed is less than half the
vehicle speed 10 seconds earlier.

do.sample_offset(signal, offset)

Shifts the signal values by a specified number of samples instead of a time
duration.
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— A positive offset delays the signal by the specified number of samples.

— Anegative offset advances the signal by the specified number of
samples.

Positions at the beginning of a positively shifted signal for which no source
sample is available contain NaN. If a negative offset extends beyond the
available samples, the last signal value is retained.

Use a sample offset when the required comparison is based on sample pos-
itions rather than elapsed time.

Example:
engineSpeed > do.sample_offset(engineSpeed, 1)

The condition is true where the current engine speed is greater than the
engine speed at the previous sample.

do.differentiate(signal, time)
Calculates the numerical derivative of a signal with respect to time.
The function provides a simplified form of np.gradient(signal, time).
Example:
do.differentiate(vehicleSpeed, time)

Calculates vehicle acceleration from vehicle speed.

do.integrate(signal, time)
Calculates the cumulative integral of a signal with respect to time.
The result has the same number of samples as the input signal.
Example:
do.integrate(vehicleSpeed, time)

Integrates vehicle speed over time, for example to derive traveled distance
when the signal units are suitable.
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1

A. Navigation sidebar

Use the navigation sidebar to switch between the "Create job” on the
next page, "Jobs progress” on page 63, and "Edit meta data” on page 64

pages.

To expand or collapse the sidebar, click the arrows in the top-right

corner.
B. Content

Displays the main content, depending on the selected view.

C. Dark/Light mode

To toggle between light and dark mode, click the sun/moon in the top

right corner.
D. Help
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You can open the User guide or the Python scripting guide.
E. About
Shows the meta data of the app.

Create job

The Create job view provides a centralized interface for adding sources, select-
ing operations, and configuring destination settings such as file format and out-
put folder.

(& Import configuration>

Import a previously saved configuration to restore all settings and oper-
ations. See also, "Export a configuration” on page 34.

(D) Note

Example workflows are available in the demo folder of your installation. The
default location is:

\C:\Program Files\ETAS\DataOperatorx.x\demo

™ Export job

Export a configuration to save all settings and operations.

“D Reset job

Resets the current job. All settings are cleared, and all added files and
folders are removed.

The following settings can be made to the job:
8.2.1 Sources
8.2.2 Operations
8.2.2.1 Add calculated signals

8.2.2.2 Add bit flag signal

8.2.2.3 Add FMU-based signals

8.2.2.4 Add GPS-based signals

8.2.2.5 Align measurements by reference signals

8.2.2.6 Append files

8.2.2.7 Change comment

8.2.2.8 Combine files

8.2.2.9 Execute Python script
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8.2.2.10 Fill signal loss

8.2.2.11 Extract signals

8.2.2.12 Keep files by duration

8.2.2.13 Map signal names

8.2.2.14 Merge files

8.2.2.15 Remove special characters

8.2.2.16 Rename signals

8.2.2.17 Resample signals

8.2.2.18 Shift signals by time

8.2.2.19 Slice files by condition

8.2.2.20 Slice files by duration

8.2.2.21 Trim files

8.2.2.22 Trim to signal availability
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Sources
B Addfiles Add folder X Clearall
.
signal
Files 0 valign o S9m@
source
D \Examplel_tdat  © [~ ]
v o \test_folder (3 files) O
File selection filter Output sub path
£ i) or regular expr format (e
L)
signal
File name 1 valigin S8
source
Examplelmfé O «
Signal definition file CANBusID Bus name
[ Q select file l 1 l l Select Bus Name v l

[] Best-effort repair of structural issues in MDF files

Add files

Opens a file selection dialog to choose files to add to the job. Alternatively,
you can drag and drop the files onto the list.

See also, "Add files” on page 13.

Add folder

Opens a folder selection dialog to choose a folder to add to the job. Altern-
atively, you can drag and drop the folder onto the list.

See also, "Add a folder” on page 14.

X Clearall
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Removes all added files and folders from the job.

Files
Lists all files in the job, sorted by most recently added.

To sort the list alphabetically, ascending or descending, click the column
header.

Valid
This column shows whether an MF4 file is valid or corrupt.

A green check mark indicates a valid file, while a red cross indicates a cor-
rupt one.

Signal source

Enables or disables a file or folder as a source for signal selection in oper-
ations.

To make signals available in autocomplete, enable the corresponding impor-
ted files or folders as Signal source. Device information comes from the
imported measurement data, where available.

— When you add individual files, the first five files are automatically enabled
as signal sources.

— When you add a folder, no files are preselected as signal sources.
— You can manually enable or disable any files or folders as signal sources.

If a file has changed after the signals were loaded, deselect and reselect it
to refresh the signal database.

/‘ ) Validate files

Validates all MF4 files in the folder.

A green check mark indicates a valid file, while a red cross indicates a cor-
rupt one.

Single files are validated during upload.
When a filter is applied, only the visible (filtered) files are validated.

Removes the file from the job.

“) Refresh

Refreshes the folder. Updates changes made to the folder outside the
application.

Signal definition file
Select a signal definition file to interpret CAN data in BLF files.
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Click to open a file selection dialog and choose a DBC or

ARXML file. Alternatively, you can drag and drop the file onto the input field.

CAN bus ID

Enter an integer value that defines the CAN bus used for signal extraction.

Bus name
Select the CAN bus from the drop-down list.

This field is only available if an ARXML file is selected.

Best-effort repair of structural issues in MDF files
Scans MDF files for structural issues and attempts a best-effort repair.

Unreadable or damaged sections may be removed to restore file integrity,
which can lead to partial data loss.

It is recommended to repair a copy of the original file.
Behavior when executed in a job:
Repair only

If the Best-effort repair of structural issues in MDF files option is
enabled and the job is executed without any additional operations, all input
MDF files are scanned, files with structural issues are repaired, and the
repaired versions are saved to the destination folder.

Repair before operations

If the Best-effort repair of structural issues in MDF files option is
enabled and the job contains one or more operations, all input files are
repaired first. After this repair step, the configured operations are applied to
all resulting (initially valid and repaired) files.

This ensures that all subsequent processing is performed on structurally
valid MDF files.

8.2.2 Operations
X Operations
( [ ksearch operations Q I |

% Add bit flag signal I

B Add calculated signals

% Add FMU-based signals

© Add GPS-based signals

& Align measurements by reference signals

= Appendfiles
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+ Add operation

Click the Add operation button to open a searchable list of all available oper-
ations.

Search for or select a processing step (operation) in the list. The operation
is added to the job immediately.

To remove the operation from the job, click the trash can button.
D,

To move the operation up or down in the job sequence, use the arrow but-

tons next to the trash canicon.

Only available when more than one operation is added.
Vv N\

To expand or collapse the operation, click the arrow in the top-right corner

of the operation panel.
The following operations can be added to the job:

8.2.2.1 Add calculated signals

8.2.2.2 Add bit flag signal

8.2.2.3 Add FMU-based signals

8.2.2.4 Add GPS-based signals

8.2.2.5 Alignh measurements by reference signals

8.2.2.6 Append files

8.2.2.7 Change comment

8.2.2.8 Combine files

8.2.2.9 Execute Python script

8.2.2.10 Fill signal loss

8.2.2.11 Extract signals

8.2.2.12 Keep files by duration

8.2.2.13 Map signal names
8.2.2.14 Merge files

8.2.2.15 Remove special characters

8.2.2.16 Rename signals

8.2.2.17 Resample signals
8.2.2.18 Shift signals by time
8.2.2.19 Slice files by condition
8.2.2.20 Slice files by duration
8.2.2.21 Trim files
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8.2.2.22 Trim to signal availability

Add calculated signals
Add calculated signals ~

Output signal name Formula ©®

= | =
+ Add calculated signal

Adds a new calculated signal with its own formula and name.

Output signal name
Enter a name for the new signal that will be created.

To assign the output signal to a device, use label\device. The last back-
slash separates the signal label from the device name.

Formula
Enter a formula using existing signal names.

The supported autocompletion is based on the signal sources defined in the
Sources step.

Autocomplete lists signals as label and, where available, label\device. If
the same label exists on multiple devices, select the entry for the required
device. Autocomplete also suggests signal IDs already mapped for this for-
mula.

Formulas use Python syntax, but with limited supported features. NumPy is
available via np.

The result of the formula must have the same length as the input signals.
Modifying time or sampling rate is not supported.

Example: np.sqrt(signal_name)

)
() Note

Only a subset of Python syntax is supported. For supported syntax, signal
naming requirements, validation behavior, and available functions, see
\"Formulas and conditions” on page 37.

Signals

Opens the formula’s Signal mappings dialog. Each formula has its own map-
pings; mappings are not shared with other formulas, operations, or work-
flows.

The dialog lists each Signal ID and its associated Candidate signals. The
candidate signal is the signal represented by that ID in the formula. If there
are no mappings yet, the dialog displays No signal mappings.
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To add a mapping, click Add signal, enter a valid Python identifier in Signal
ID, and choose a candidate signal from its drop-down list. To edit a mapping,
change its signal ID or candidate signal. To delete it, click the trash icon on
its row. Click Save to save the changes or Cancel to discard them.

Signal IDs used in formulas must be valid Python identifiers: they start with a
letter or underscore and contain only letters, digits, and underscores. They
must not be Python reserved keywords. When a device-specific signal is
selected, backslashes in its name are replaced with __; other characters
that are not valid in an identifier are replaced with _. If this produces an ID
that is already in use, a suffix such as _1 or _2 is added to make it unique.

(—l— Add calculated signal)

Adds a new calculated signal with its own formula definition.

8.2.2.2 Add bit flag signal
% Add bit flag signal ©® “

Signal to be split ©

|

Bit flag count ©

(d <]

Extracts binary states that are stored as individual bits of a numeric signal
and creates a separate signal for each extracted bit flag.

Signal to be split

Selects the signal that contains the bit flags to extract. Autocomplete lists
signals as label and, where available, label\device. If the same label
exists on multiple devices, select the entry for the required device.

Bit flag count

Defines how many bit flags are extracted from the selected signal, starting
with bit 0. For example, a value of 8 extracts bits O through 7.

8.2.2.3 Add FMU-based signals
82 Add FMU-based signals .

Functional mockup unit (FMU) model Time steps

{ R o - DR

Input mapping

FMU input signal Name

Ignition i

Speed i

oan

Rel_Airmass i

Output mapping

FMU output signal Name

Torque_PredictsL [
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Functional mockup unit (FMU) model

_ o Q Select file
Enter the path to the FMU file or select it using . Altern-

atively, you can drag and drop the file onto the input field.

After selecting a valid FMU file, the FMU inputs and outputs are auto-
matically detected and displayed.

Time steps

Enter a positive value to define the time interval at which the FMU is
executed to calculate output signals.

To select the unit, use the drop-down list.

Input mapping
FMU input: Displays the input variables defined in the FMU model

Signal name: Select the measurement signal that is used as input for the
corresponding FMU variable. Autocomplete lists signals as label and,
where available, label\device. If the same label exists on multiple devices,
select the entry for the required device. See "Signal source” on page 45.

Output mapping
FMU output: Displays the output variables defined in the FMU model.

Signal name: Enter the name of the signal to be created. To assignitto a
device, use label\device; the last backslash separates the signal label
from the device name.

() Note

FMU-based signals may replace existing signals with the same name.

Changing the FMU file resets all input and output mappings.

Add GPS-based signals
© Add GPS-based signals .

Longitude signal name Latitude signal name

| |
Signals to add

[ speed imit

[] roadtype

[ pistance to raffic light
[ oPsvelocity

Longitude signal name

Enter the exact name of the longitude signal.

Latitude signal name

Enter the exact name of the latitude signal.
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Signals to add

Select the types of annotations to add to your GPS data. The information
used is obtained from © OpenStreetMap.

Speed limit: Maximum speed limits for road sections.

Road type: The classification of the road segment. The mapping is as fol-
lows:

Motorway: 1
Trunk: 2
Primary: 3
Secondary: 4
Tertiary: 5
Unclassified: 6
Residential: 7
Service: 8
Motorway link: 9
Trunk link: 10
Primary link: 11
Secondary link: 12
Tertiary link: 13

Distance to traffic light: Distance from the GPS position to the nearest
traffic light.

GPS velocity: Instantaneous velocity calculated from changes in GPS pos-
ition over time.

@ Note

The GPS-based annotation feature retrieves data from © OpenStreetMap.

If your system uses a proxy, ensure that the environment variables HTTP_
PROXY and HTTPS_PROXY are set correctly. Otherwise, the operation may fail
during job execution.

\Example error: "Failed to resolve ‘'overpass-api.de™.

Align measurements by reference signals
& Align measurements by reference signals ® ~

eference signal
i

Sample time

[0 |m5\/‘

Aligns measurement files that record the same event on different time
bases. The measurement file that was added first in the Sources step is
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used as the reference. The operation determines the time offset from cor-
responding signal curves and shifts each subsequent measurement file
accordingly. The calculated shift is applied to all signals in the file.

Reference signals

Select one or more signals whose curves can be compared across the meas-
urement files. The signals can have different names. For each measurement
file, Data Operator uses the first selected signal that is available in that file.
Autocomplete lists signals as label and, where available, label\device. If
the same label exists on multiple devices, select the entry for the required
device.

Each measurement file must contain at least one of the selected reference
signals.

Sample time

Defines the interval used to resample the reference signals when cal-
culating the time offset. Smaller sample times can provide more accurate
alignment but require more computation time.

Append files
= Append files -

Measurement order Fixed gap ®©

[Sowcesorser <] [= )

Alphanumerical file name order (A7)
q Alphanumerical file name order (Z-A)
Measurement date time order

> Sourcesorder

Measurement order
Defines the order in which files are appended:

Alphanumerical file name order (A- Z): Sorts files in ascending order
based on their file names.

Alphanumerical file name order (Z—-A): Sorts files in descending order
based on their file names.

Measurement date order: Sorts files based on their measurement
timestamps.

Sources order: Uses the order defined in the "Sources” on page 44 step.

Fixed gap
Defines a fixed time gap between appended files.

To select the unit, use the drop-down list.
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8.2.2.7 Change comment
& Change comment © @ ~

Comment text

Change mode ®

[ Replace existing comment v l

Changes the comment of measurement files by adding text before or after
the existing comment or by replacing the existing comment.

@ Note

The Change comment operation converts measurement files that are not in
MF4 format to MF4. This is required because measurement file comments can
\only be set for MF4 files.

J

Comment text
Defines the text to add to the existing comment or use as its replacement.
Leave the field empty with Replace existing comment to remove the exist-
ing comment.

Change mode

Defines how the text is applied to the existing comment:

— Insert before existing comment: Adds the text before the existing com-
ment.

— Replace existing comment: Replaces the existing comment with the
entered text. If the Comment text field is empty, the existing comment
is removed.

— Insert after existing comment: Adds the text after the existing com-
ment.

8.2.2.8 Combine files

The Combine files operation will be deprecated in a future release. Use
the Append files or Merge files operations instead, which provide
improved configuration options and enhanced processing behavior.

Y Combine files ~

Mode
O sovent Ovirge

Order
© creationtime () Sourceslist order

Fixed gap ®©

\ |nsV\
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Combination

Append

Appends all files in the job sequentially into a single output file.

Order

Creation time: Appends files based on the creation time of the meas-
urement files.

Sequence: Appends files in the order they were added in the Source step.

Fixed gap
Inserts a fixed time gap between the appended files. To select the unit, use
the drop-down list.

Merge

Merges the data from the job's files into a single file based on their
timestamps on a shared timeline.

Gap
Keep: Keeps the original gaps between files unchanged.
Reduce: Reduces gaps based on the following settings.

— Gap threshold: Gaps equal to or larger than this value will be reduced. To
select the unit, use the drop-down list.

— Fixed gap: Specifies the new gap size to apply to gaps that meet or
exceed the threshold. To select the unit, use the drop-down list.

Execute Python script

B Execute Python script ~
Python script path

[ Q Select file
[] Executeindividually per measurement file

Executes a custom Python script to perform user-defined processing on meas-
urement data.

Python script path

Enter or browse to the path of the Python script file you want to execute.
See the example scripts in the installation folder for reference.

Execute individually per measurement file

Defines how the Python script is executed:
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— Enabled - The script runs once per measurement file, processing them in
parallel. This is faster but cannot use data from other files.

— Disabled - The script runs once for all files together, allowing operations
that combine data from multiple measurement files. This mode is slower.

@ Note

Make sure the Python environment used by Data Operator includes all
required dependencies for your script.

N

Refer to the Python scripting guide for available interfaces and best
\practices.

8.2.2.10 Fill signal loss
% Fillsignalloss © ~

signals ©
|

Time to detect signal loss ©

[ e ]

Target signal loss value ©

I ‘]

Detects signal loss by looking for unusually large time gaps between con-
secutive samples and inserts one marker sample into each detected gap.

Signals

Select the signals to check for signal loss. Autocomplete lists signals as
label and, where available, label\device. If the same label exists on mul-
tiple devices, select the entry for the required device. Leave the field empty
to check all signals.

Time to detect signal loss

Define the duration after which a time gap between consecutive samples is
considered signal loss. To select the unit, use the drop-down list.

Leave the field empty to calculate the threshold separately for each signal
as the mean time between samples plus two times the standard deviation of
the time between samples.

Target signal loss value

Define the numeric value written to the sample that is inserted when signal
loss is detected. Leave the field empty to use NaN.
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Extract signals
Y Extract signals -

LAB file for filtering signals

[ | Q selectfile

Q Selectfile

Opens a file selection dialog where you can select the LAB file to be used for
filtering the signals. Alternatively, you can drag and drop the file onto the
input field.

Alternatively, you can type the path in the input field.

To create a LAB file for filtering signals with Data Operator, see "Creating a
LAB file for filtering signals” on page 33.

8.2.2.12 Keep files by duration

8.2.2.13

& Keep files by duration ©® ~
Minimum duration
( [ms ]

Maximum duration

[ [ -]

Keeps measurement files whose duration is within the configured range.
The duration is calculated from the earliest to the latest time sample across
all signalsin a file.

Minimum duration

Defines the shortest measurement duration to keep. Files shorter than this
value are excluded. Leave the field empty to apply no lower duration limit.

Maximum duration

Defines the longest measurement duration to keep. Files longer than this
value are excluded. Leave the field empty to apply no upper duration limit.

Map signal names

A Map signal names & Load config_signals.csv ~
Create a standard name and map equivalent signals to it
Standard name
Candidate signals
Signal name Device

+ Add candidate

Creates a new signal using values from a list of candidate signals, selected in
order of priority. The new signals are created in the output file but the original
signals are not removed from the measurement data.
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C.i. Load config_signals.csv)

You can import a configuration file named config_signals.csv to define
multiple signal mappings at once.

The file follows the same structure used in ETAS EATB.

Example files can be found in the installation folder.

Mapped signal name

Enter the name for the new, mapped signal.

Candidate signals

Provide the original signal names to pull data from. The first available match
(from top to bottom) is used.

This can be used as a fallback or priority list for multiple sensors.
Signal name: The original name of the signal to match.

Device: Optionally specify the device the signal belongs to. Leave empty to
apply the mapping across all devices.

You can remove any entry using the trash canicon.

<+ Add candidate)

Adds another signal to the list of candidates.

C—l— Add mapped signal)

Adds a new mapped signal entry, each with its own list of candidate signals.

Merge files
Y Merge files ~

Time offset strategy

None X I

None

Align based upon measurement date time

Time offset strategy
Defines how time offsets between measurement files are applied:

None: Aligns all measurement files to a common start time. Each file starts
at time zero, regardless of its original timestamp.

Measurement date time: Preserves the original time offsets between
measurement files. The signals are aligned according to their measurement
timestamps.
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8.2.2.15 Remove special characters
X Remove special characters ® ~

Sanitize signal labels ®

[] sanitize device names ®
Keep numbers

Keep [] 769%35

[ keepn

Keep _

["] keep other non-latin characters

Replacement character (D

Sanitizes signal labels and device names for tools that cannot process specific
Special characters.

Sanitize signal labels

Defines whether special characters in signal labels are sanitized. Enabled by
default.

Sanitize device names

Defines whether special characters in device names are sanitized. Disabled
by default.

Keep numbers

Keeps numeric characters unchanged. Enabled by default.

Keep special characters

Keeps the predefined set of special characters ([ 1?76%$§) unchanged
instead of replacing or removing them.

Keep forward slash and backslash

Keeps forward slash (/) and backslash (\) unchanged instead of replacing
or removing them.

Keep _

Keeps underscores (_) unchanged. Enabled by default.

Keep other non-Latin characters

Keeps letters outside the range a-z and A-Z, such as umlauts, unchanged.
Disabled by default.

When disabled, characters outside this range are replaced or removed
unless they are kept by another option.

Replacement character

Defines the character used to replace characters that are not kept. The
default is an underscore ().
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Leave the field empty to remove characters that are not kept.

8.2.2.16 Rename signals
@1 Rename signals © ~

Signals to rename (D

Target names (O

NewSignalName1
NewSignalName2

Renames manually selected existing signals.

Signals to rename

Defines the signals to rename. The order of the selected signals is sig-
nificant. Autocomplete lists signals as label and, where available,
label\device. If the same label exists on multiple devices, select the entry
for the required device.

Target names
Defines the new signal names. Enter one name per line.

Each line is assigned to the signal at the same position in the Signals to
rename list.

8.2.2.17 Resample signals
® Resample signals ~

Resampling period

[\ |msv\

Resampling period

Enter a positive integer to define the resampling period. To select the unit,
use the drop-down list.

8.2.2.18 Shift signals by time
= Shift signals by time ~

signals ©

[select signals

Time offset

\ [« -]

Applies a time offset to the specified signals to align them with other data.

Signals

Type the names of the signals to shift and use ENTER to confirm. The sup-
ported autocompletion is based on the signal sources defined in the
Sources step. Autocomplete lists signals as label and, where available,
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label\device. If the same label exists on multiple devices, select the entry
for the required device.

Time offset

Enter the amount of time to shift the signals. Use a positive value to delay
the signal or a negative value to shift it earlier. To select the unit, use the
drop-down list.

Slice files by condition
£ Slice files by condition ~

| Condition v I

Condition

l ehicleSpeed < 1) & (engineSpeed » G l

Slices a measurement file into smaller segments based on a user-defined rule.
You can select different slice modes depending on how the slice boundaries
should be detected.

Slice mode
Select how the slice boundaries are calculated:
— Condition: Keeps only the values that meet the condition.

— One sided trigger: Creates slices with a defined duration after a con-
dition becomes true. Overlapping slices are merged into one slice.

— Two sided trigger: Creates slices between a start condition (From) and
an end condition (Until).

Condition

Enter a condition using Python syntax, but with limited supported features.
NumPYy is available.

Only data points that satisfy the condition remain. Multiple signals can be
combined in the expression.

Example: vehicleSpeed > 50

j
(D) Note

Only a subset of Python syntax is supported. For supported syntax, signal
naming requirements, validation behavior, and available functions, see
\"Formulas and conditions” on page 37.

One sided trigger
Creates a slice whenever the condition becomes true.

The slice starts when the condition first becomes true, is extended by the
configured Duration, and is shifted by the Offset. To select the unit, use
the drop-down list.
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Overlapping slices are automatically merged into a single slice.

Example: Arule such as vehicleSpeed > 50 creates a slice from the time
the speed first exceeds 50, extended by the configured duration and shifted
by the offset.

Two sided trigger
Creates a slice between two independent conditions.

The From condition defines when the slice starts; the Until condition
defines when the slice ends. Offsets are applied to both slice boundaries. To
select the unit, use the drop-down list.

Each valid pair of conditions results in a slice.

Example: For vehicleSpeed < 50 until vehicleSpeed > 100, asliceis
created for the time span where the vehicle is between these thresholds.

8.2.2.20 Slice files by duration
@ Slice files by duration ~

Slice duration

( D

Slice duration

Enter a positive integer to define the duration of each data slice. To select
the unit, use the drop-down list.

8.2.2.21 Trim files
&< Trimfiles ~

Start O End ®

(1 [+ -] | [ )

() Note

Files can be trimmed at a single time step by using only one input field, or at
two time steps by filling in both fields. If a field is left empty, the original start
Lor end of the file is used by default.

Start

Enter a positive value to define the start point of the trimmed file. To select
the unit, use the drop-down list.

End

Enter a positive value to define the end point of the trimmed file. To select
the unit, use the drop-down list.
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8.2.2.22 Trim to signal availability
% Trim to signal availability © ~

[ keepNaNvalues ®

Trims a measurement file to the common time range in which all selected ref-
erence signals are available.

Reference signals

Selects the signals used to determine the trim range. The measurement file
is restricted to the time range in which all selected signals are available.
Autocomplete lists signals as label and, where available, label\device. If
the same label exists on multiple devices, select the entry for the required
device.

Keep NaN values

Includes leading and trailing NaN values when determining whether a signal
is available. If the checkbox is cleared, leading and trailing NaN values are
not considered part of the signal availability.

8.3 Destination

D> Destination

Format family Format

l Select a format family v Select a format

Destination folder

[ Q_ select folder

© keepbothfiles (resolve conflicts) () Overwrite existing files

Output file prefix Output file suffix

l J l

Other options
[] petect duplicates
[ Export job configuration

Startjob >

Format family

To select the destination file format family, use the drop-down list.

Format

To select the destination file format based on the selected format family,
use the drop-down list.
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Destination folder

Q Select folder

Opens a folder selection dialog where you can choose the destination folder
to save the destination file to. Alternatively, you can type the path in the
input field.

Select an option to handle naming conflicts in the destination folder:

Keep both files (resolve conflicts): Keeps all files by appending a numeric
suffix (e.g.,, _1, _2, etc.) to the new file name. The number increases auto-
matically to avoid overwriting existing files.

Overwrite existing files: Overwrites existing files with the same name.

Output file prefix/suffix

In the input fields, enter a prefix/suffix you want to add to the file names.

Other options

Detect duplicates: Detects duplicate signals in measurement files. The res-
ults of this operation can be found in the job log.

Export job configuration: Saves the configuration with all settings as JSON
file to the destination folder. It can be used with the Data Operator CLI or
imported back into Data Operator, see "Import a configuration” on page 34.

Startjob >

Starts the job with all the settings you made and opens the Jobs progress
step, where you can see the status of the job’s progress.

Jobs progress

Jobs Progress
© Completed ~

D 11 Started 11 Finished

> eed03105-0599-4985-a69a-7c1d58aflcdd 07/15/2025, 04:10 PM 07/15/2025, 04:10 PM Open destination folder

Create new job

Status panel
Shows the status and meta data of the jobs.

To expand or collapse the panel, click the arrow in the top-right corner.

Status

Running: The progress bar shows the progress status.
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Completed: The Open destination folder button opens the destination
folder for the job files.

Failed: The job failed.

ID
Displays the ID of the job.

To sort the list alphabetically, ascending or descending, click the column
header.

To expand. click the arrow next to the ID:

Completed: The path of the destination folder is displayed. Click to open
the folder.

Failed: The error message is displayed. To open the error log file, click

Show log

Started/Finished

Displays the time and date when the job was started and when it was fin-
ished.

To sort the list alphabetically, ascending or descending, click the column
header.

Create new job

Jumps to the Sources step where you can start a new job.

Edit meta data

Edit meta data

@ Addfiles + Add attribute @ X Clearall
Measurement file Date Driver Info/Surname Driver Info/ID ;
C: \Examplel.mf4 22.04.2026 Smith 1234 1 v

The Edit meta data page provides a centralized interface to view, modify, and
add meta data of multiple measurement files in a table.

Add files

Opens a file selection dialog to choose measurement files whose meta data
you want to edit. Alternatively, you can drag and drop the files onto the list.

<—|- Add attribute)

Adds a new meta data field as a column to the table.
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Use forward slashes (/) in attribute names to define hierarchical meta data
nodes.

A meta data node that has child nodes cannot carry data itself.

If a root-level attribute with data already exists, you cannot create a hier-
archical meta data node with the same name.

If a hierarchical meta data node with child nodes already exists, you cannot
create aroot-level attribute with the same name.

@I@ Undo/redo

Undo reverts the last change made in the table.

Redo restores the last change that was previously undone.

X Clearall

Removes all selected files and all added attributes from the table.

Table
Displays one measurement file per row.

The first column shows the measurement file, and additional columns rep-
resent attributes.

Columns can be selected via the column header. A context menu provides
options to insert, delete, or rename columns.

Cells can be edited directly. Multiple cells can be selected using standard
mouse and keyboard interactions. Standard keyboard shortcuts are sup-
ported.

v Save metadata

Writes the edited meta data to the selected measurement files.
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Contact information

Technical support

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

www.etas.com/hotlines

ETAS offers trainings for its products:

www.etas.com/academy

ETAS headquarters

ETAS GmbH

BorsigstraBe 24  Phone: +49 711 3423-0
70469 Stuttgart  Fax: +49 711 3423-2106
Germany Internet: www.etas.com
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