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Executive summary

This deliverable outlines the final planning and operational management for the three DataBri-X pilots within
the context of Cycle 2 testing. A standardized procedure was applied across all three Use Cases (UCs), utilizing
common templates for reporting Test Cases, Key Performance Indicators (KPIs), risks, and mitigation actions.
The agile methodology introduced in D5.1 [1] and enhanced in D5.2 [2] has been retained and guided the
development and evaluation efforts for the UCs throughout the project.

Each UC has been further subdivided into scenarios to more comprehensively explore the capabilities of the
DataBri-X platform. The integration of the UCs as a whole with JenPlane, which is the project’s design and
execution platform, is discussed in detail to highlight its importance to drive the value of the project.

For each UC, we present the final design, deployment and integration details of the corresponding Data Space,
alongside the DataBri-X tools and datasets utilized during Cycle 2 scenarios. Additionally, the Test Cases
conducted in Cycle 2 are clearly presented, with an overview of the corresponding results and KPIs, both in
the UC level and system wide. The document also covers the final business validation, final risk assessments,
and lessons learned for each UC.

These elements were crucial for the development of the DataBri-X platform under Work Package (WP) 3.
They are closely aligned with the requirements defined in WP2, as documented in D2.1 [3], D2.3 [4] and D2.4
[5] and were continuously updated. The entire process is governed by an Ethics compliance framework that
was continuously updated, detailed in this deliverable, which has guided ethical, compliance, and regulatory
considerations throughout Cycles 1 and 2. In addition, a final assessment of the UCs as a whole, along with a
plan for their pre-commercialisation, is included.
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1 Introduction

In this deliverable, the final step towards the planning and management of the DataBri-X pilots has been
executed, as part of T5.1: Demonstration planning and setup, monitoring. Furthermore, the implementation of
the 3 UCs for the DataBri-X project is managed and finalized via the execution of tasks T5.2 - Demonstrator
1 implementation, T5.3 - Demonstrator 2 implementation and T5.4 - Demonstrator 3 implementation. Finally,
T5.5 - Evaluation & lessons learned for pre-commercialisation is also involved with the final documentation
of the lessons learned after the execution of Cycle 2 tests and the detailing of the pre-commercialisation plan
of the platform.

The content of this deliverable is shaped by the requirements analysis that has already been performed in WP2
and has been documented in D2.1 [3] and D2.3 [4] and has also informed the development of the DataBri-X
platform that was carried out as part of WP3. This deliverable is the final version of a series of deliverables
regarding WP5 activities and is an update of D5.1 and D5.2. This final version contains the actual results of
the field trials that have been described in the previous deliverables, as well as the lessons learned from them
for Cycle 2 respectively.

1.1 Mapping Project’s Outputs

The purpose of this chapter is to map DataBri-X Grant Agreement (GA) commitments, both within the formal
Deliverable and Task description, against the project’s respective outputs and work performed.

Table 1: Adherence to DataBri-X GA Deliverable and Task(s) descriptions.

Respective

DataBri-X Task document Justification
chapter(s)

T5.1: Demonstration planning and setup, monitoring

T5.1 is the management and monitoring task of WP5, whose

objective is to provide the necessary demonstration testbench

to the stakeholders, so as to be able to demonstrate through

actual field trials that the DataBri-X toolbox is capable of Section 1 presents the scope

supporting the stringent KPI requirements defined in WP2. of the document and the

The process in planning, setting-up and managing the methodology  that  was

demonstration pilots and their UCs will be agile, so that a followed for the UCs.

constant interaction cycle of progress will be delivering the

results incrementally. Specifically, for each pilot, the task will . Sections 2-4 contain a

. . . Section 1, . .
(a) provide the overall planning as well as the setup activities . detailed overview of the
. Section 2, . .
for the deployment and testing of the UCs; (b) prepare the i updated design, planning,
. . . ° . Section 3, .
evaluation of the pilots, including indications on the baseline . management  and  risk
o . o . Section 4,

conditions (in terms of criteria for defining the sample), Section 6 assessment of the 3 UCs,

relevant assumptions to be considered (if any), workflows, with one Chapter dedicated

checklists and templates, reference/target KPIs to be to each UC.

met/benchmarked, risk assessment & mitigation, and key

roles and interactions within this process; (c) prepare a Gantt Section 6 presents the ethics

chart of the expected tests, analysis and feedback loops. This compliance details of the

task will also ensure that all activities in the pilots will be UCs.

carried out in accordance with the ethics principles defined in

the protocol produced in T1.4. A strong stewardship for the

data shared in the pilot demonstrators will be established

together with the ethics manager (WKD), who participates in

this task to provide necessary ethics and legal expertise.

Task T5.2: Demonstrator 1 implementation . Section 2 presents the

Section 2 .

updated architecture,
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The objective of this pilot UC is to demonstrate the
capabilities of the DataBri-X toolbox for the operator data
space purposes. In this scenario, we will aim at establishing
and validating how data shared via the toolbox can enhance
call center and social media data analysis as well as network
performance analysis to improve customer experience with
seamless data analytics, and how this enriched data can be
securely used via the toolbox in various analysis disciplines.

design, deployment, testing
and evaluation for UCI for
implementation Cycle 2.

Task T5.3: Demonstrator 2 implementation

The objective of this pilot UC is to demonstrate the
capabilities of the DataBri-X toolbox for the energy
communities’ data space purposes. In this scenario, we will
aim at establishing and validating how the toolbox can be
instantiated to manage, enrich and share data by means of
deploying data spaces and enabling data governance and
secure data exchange to foster the use of renewable energy
distributed among energy communities.

Section 3

Section 3 presents the
updated architecture,
design, deployment, testing
and evaluation for UC2 for
implementation Cycle 2.

Task T5.4: Demonstrator 3 implementation

The objective of the UC is to demonstrate the capabilities of
the DataBri-X toolbox for the legal data space. Based on
German legal data and then extended over time with data
from other countries, the demonstrator will for the first time
enable with sufficient data volume legal analytics capabilities
like e.g., legal trends and hot topics, court performance, etc.
across countries and jurisdictions. It will aggregate structured
legal information from different sources and act as a preferred
reference point for legal tech applications and legal discourse.

Section 4

Section 4 presents the
updated architecture,
design, deployment, testing
and evaluation for UC3 for
implementation Cycle 2.

Task T5.5: Evaluation & lessons learned for pre-
commercialisation

The purpose of this task can be described from the following
two aspects. First, the performance of each pilot will be
evaluated, particularly from the KPI perspective to illustrate
how the DataBri-X toolbox capabilities can be leveraged for
different applications in each UC. Secondly, according to the
results received from each UC in every agile-based iteration,
the task will provide requirements and suggestions to further
improve both functional and non-functional capabilities of
DataBri-X. This task will also provide and establish
systematic feedback loops to WP3 and WP4 for continuous
refinement. Results will be analysed both quantitatively and
qualitatively. Conclusions and recommendations will be
drawn including recommendations for further pilot trial
validations. Throughout the validation testing period,
knowledge and findings will be documented in deliverable
D5.3, together with evaluation reporting and impact
assessment for the pilots, and extracting lessons learned for
internal dissemination among the consortium, capacity
building and external dissemination as appropriate. Also, data
with respect to exploitation opportunities will be collected
and used in WP6.

Section 5

Section 5 contains the
results of the overall
evaluation and  pre-
commercialisation of the
UCs.
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1.2 Methodology

In order to ensure consistency and efficiency, a common methodology has been followed to report the progress
and testing of the UCs. The methodology initially discusses the final design and testing of the UCs, broken
down into scenarios. For each scenario, the DataBri-X tools and datasets that were used are initially listed,
followed by tools flow for that scenario. The methodology proceeds with presenting the test cases that were
part of this scenario, based on the template that was defined in D5.1, along with the results for those testcases
and the UC level KPIs for the described scenario. The above process is repeated for all the scenarios that are
part of the UC.

The next section of the methodology is dedicated to the integration of the UC with the Data Spaces architecture,
details on its deployment as part of the Data Space connector and examples on dataset usage from the Data
Space.

The next section of the methodology revolves around the evaluation of the Cycle 2 testing and the UC in
general. It starts with the system level KPIs for the UC and a comparison between the target and actual values
achieved but also contains the final business validation and the final risk assessment and mitigation, to ensure
the project’s alignment with strategic objectives.

Finally, the last part of the methodology is a section for the lessons learned from the Cycle 2 development and
testing, where each UC owner presents the learnings extracted from those processes.

The proposed methodology is an enhancement of the ones proposed in D5.1 and D5.2, and continues to ensure
systematic progression through cycles, with periodic evaluations and updates to maintain alignment with
overarching goals and with other connected WPs (WP3, WP4) and adapt to emerging challenges of the project.

1.3 Integration with JenPlane

At the heart of the DataBri-X project lies JenPlane, an innovative governance framework designed to bring
structure, flexibility, and transparency to complex data-centric projects across various domains [6]. Traditional
data life cycles [7] often follow rigid, linear sequences, from planning to collection to analysis, but real-world
data use frequently demands a more dynamic and iterative approach. JenPlane addresses this need by offering
a flexible, phase-based model that allows organizations to adapt their governance processes according to the
specific needs and maturity of their data projects.

To support UC implementation, JenPlane provides a user-friendly process designer, allowing UC owners to
select, adapt, or create governance workflows tailored to their objectives. This environment also integrates
intelligent recommendations for tools and workflows, further enhancing automation and efficiency. By
coupling flexibility with traceability, JenPlane makes governance not just a compliance necessity, but a
strategic enabler of trusted, interoperable, and reusable data flows within and across organizations like the ones
involved in DataBri-X UCs.

All 3 UCs have been integrated with JenPlane and all testcases reported in this deliverable were run in it to
ensure traceability, replicability and uniformity in the reporting of their results. Constant communication
between WP5, WP2, and WP3 ensured that emerging challenges in this integration were overcome, and the
needs of the UCs aided the optimization and customization of JenPlane to support more diverse verticals.
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2 Use case 1 — The Operator Data Space

2.1 Final design and testing of scenarios for Cycle 2

For the operator data space, 4 scenarios have been defined to try and explore all the possibilities provided by
the toolbox and to extract as much business value as possible. Scenario 1 revolves around the analysis of social
media data, scenario 2 focuses on sentiment analysis of call center recordings, scenario 3 utilizes infrastructure
alerts, metrics and logs to explore seasonality and predictions, and, finally, scenario 4 takes advantage of user
usage records to generate user clusters. The updated design, testcases, results and KPIs of those scenarios will
be described in detail in the following sections.

For both Cycle 1 and 2 testing, the Gantt chart introduced in D5.1 [1] was followed, and the timelines proved
realistic to support the development and the testing of the UC. Testing began in October 2023, after the
planning phase was concluded. The required development and testing for Cycle 1 ended in May 2024 and was
followed by a 2-month evaluation period that ended in August 2024 with D5.2 [2]. The UC continued to follow
the Gantt chart that is shown in Figure 1, with adjustments for Cycle 2 finishing in November 2024 and the
actual testing for Cycle 2 finishing in June 2025, one month after the scheduled time. However, the evaluation
of the results took only 2 months and was performed quicker than the planned 3 months and thus the UC
finished on time in August 2025, as reported on this final WP5 deliverable, D5.3.

UC1 Gantt Chart

Dec-22 Mar-23 Jun-23 Oct-23  Jar-24  Apr-24  Julk-24 MNow-24 Feb-25 May-25 Aus-25

Planning
Cyclel Testing

Cyclel Evaluation

Cycle2 Adjustments -

Figure 1: UC1 Gantt Chart
2.1.1 Scenario 1

This scenario revolves around the analysis of social media data relevant to the NOVA company, in order to
analyse the reputation of specific products, enable the marketing department to analyze the social media data
in more meaningful ways by summarizing posts and also discover influential users that can be utilized in the
company’s marketing campaigns.

2.1.1.1 DataBri-X tools used for Scenario 1
e PoolParty Suite: Suite with modelling, annotation, filtering, analysis capabilities with an integrated Ul

o TwitHoard: Data collection and analysis campaigns on X (former Twitter)

e DataViz: Ul to showcase the results of the processing and visualize the analysis that was performed
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e 53 Retriever: Helper tool that allows the retrieval and storing of data from and to s3 buckets

2.1.1.2 Datasets used for Scenario 1

For the testing of this scenario in Cycle 2, 1500 NOVA tweets in the JSON-L format were used. This dataset
purposedly contained tweets that were not relevant to the NOVA company but contained the NOVA keyword
(i.e. NOVA in the context of astronomy) in order to test the filtering functionality of the PoolParty tool that is
part of the tool flow.

2.1.1.3 Tools flow for Scenario 1

TwitHoard
/ Summarization \
NOVA ial PoolPart
socla S3 Retriever > c,'o E,' Y S3 Retriever
data Filtering
TwitHoard
Influential

Figure 2: UCI Scenario | flow

Traversing the flow of Figure 2 from left to right, the process begins with the NOVA social media data that
are obtained via the Data Space, as explained in detail in Section 2.2. Data are marked dark blue to indicate
the starting point of the workflow. The dataset is inserted into the workflow via the retrieve operation of the
S3 Retriever tool. Then the dataset is sent to PoolParty, is annotated and enriched and this allows it to be
properly filtered by the same tool in order to remove entries that are not relevant to the NOVA company.
Finally, the annotated, enriched and filtered dataset is used as input for the TwitHoard tool, which provides
both a summarization of the tweets and a list of influential users as an output for the whole flow. The output
datasets are then stored again in an s3 bucket, via the store operation of the S3 Retriever tool in order to be
visualized by the DataViz tool at the end of the flow, marked with light blue.

2.1.1.4 Testcases for Scenario 1

In order to have a common way to report the Testcases executed as part of Cycle 1, the template provided in
D5.1 was used.

The executed Testcases for scenario 1 can be found in the following tables:

Table 2: UCI testcase 1

Specification Value

Testcase ID UC1 _TC 1

Input Data NOVA Tweets dataset
Data type Text

Data Format JSON-Lines

Data Storage NOVA Data Space

Privacy Aspects

Tweets obtained through Contract negotiation with the Data Space

Execution Environment

JenPlane AWS environment

DataBri-X Tools

See Section 2.1.1.1

Target KPIs UC1_KPI-1
Expected Output Summarization and enhancement of input NOVA Tweets
Execution SUCCESSFUL

Grant Agreement: 101070069 -15-



D5.3: Actual field trials of the Pilot Use Cases, performance evaluation and lessons

learned B

Table 3: UC1 testcase 2

=Data Bri-X

Specification Value

Testcase ID UC1 _TC 2

Input Data NOVA Tweets dataset
Data type Text

Data Format JSON-Lines

Data Storage NOVA Data Space

Privacy Aspects

Tweets obtained through Contract negotiation with the Data Space

Execution Environment

JenPlane AWS environment

DataBri-X Tools

See Section 2.1.1.1

Target KPIs UC1_KPI-2
Expected Output List of influential users sorted by influencer score
Execution SUCCESSFUL

2.1.1.5 Results for Scenario 1

After the execution of the flows for scenario 1, the DataViz tool is utilized to visualize the resulting tweets
summarization and the discovery of influential users, as shown in Figure 3. Twitter handles were omitted due
to privacy constrains.

DataViz Tool > Use Case 1

enario | Scenario 1

ataset | Influential Users March

INFLUENTIAL USERS

0 TWITTER HANDLE NUMBER OF TWEETS INFLUENCER SCORE
dgffecbe-1271-4822-be48-MB9a483c494

11014702-0ee0-471-a7a0-e519c 1ac5c2d L

D8A2634e-1600-4ee7-8392 890968960076 L J 3 456

4926e6Ca-1691-4Ca9-9391 022352080647

Figure 3: UCI Scenario | influencer discovery results

2.1.1.6 UC level KPIs for Scenario 1

For the uniform reporting and update of the KPIs, the template provided in D5.1 was used. The target values
mentioned refer to Cycle 2 and the tests conducted within the second cycle have achieved those targets in all
4 of the scenarios for UC1, with the results reported in the “Actual Value” row. The UC level KPIs for this
scenario revolved around the number of processed tweets and the number of identified influencers by the
DataBri-X platform. Both the actual values surpassed the target values, making these successful KPIs, as
shown in Table 4 and Table 5.

Table 4: UC1 KPI-1

Specification Description

ID UC1 KPI-1

Name Tweets Summarization

Type Use case-specific

Objective Summarize tweets that are relevant for the NOVA company
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Calculation Calculate the number of tweets processed
Target Value Processed tweets > 100
Actual Value Processed tweets = 1500
Status SUCCESS

Table 5: UC1 KPI-2

Specification Description

ID UC1_KPI-2
Name Potential social media influencer detection
Type Use case-specific
. Identify social media influencers in the NOVA area of interest to
Objective . . . .
potentially utilize in marketing campaigns
Calculation Calculate the number of influencers the scenario identified
Target Value Influencers identified > 1
Actual Value Influencers identified = 4
Status SUCCESS

2.1.2 Scenario 2

This scenario utilizes recordings from the NOVA support call center to analyze them, calculate the sentiment
of the customer and the call center agent and thus adjust the agent’s strategy and interaction to increase
customer satisfaction with the NOVA customer support.

2.1.2.1 DataBri-X tools used for Scenario 2
For preprocessing:

e VOSK & LILM Speech to Text: Al powered module to convert voice to text with context

For the flow execution:
e PoolParty Suite: Suite with modelling, annotation, filtering, analysis capabilities with an integrated Ul

o ELG Connector: Connector to retrieve tools and datasets from the European Language Grid

e DataViz: Ul to showcase the results of the processing and visualize the analysis that was performed
oS3 Retriever: Helper tool that allows the retrieval and storing of data from and to s3 buckets

2.1.2.2  Datasets used for Scenario 2

For the testing of this scenario in Cycle 2, ten WAV audio datasets were used, with each containing a
conversation between a customer and a call support agent. The length of the audio files ranged from 1:38 to
4:47 and were processed both individually and as a batch.
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2.1.2.3  Tools flow for Scenario 2

NOVA call

center S3 Retriever VOSK > LLM S3 Retriever

recordings

PoolParty -

T

ELG
Connector

—

Figure 4: UC1 Scenario 2 flow

Traversing the flow of Figure 4 from left to right, the process begins with the NOVA call center recordings
that are obtained via the Data Space, as explained in detail in Section 2.2. Data are marked dark blue to indicate
the starting point of the workflow. The dataset is inserted into the workflow via the retrieve operation of the
S3 Retriever tool. Then the dataset is passed through VOSK [8] to be transformed to text and subsequently
through an LLM that, given the context, can improve on this transformation and create the final transcription
to be sent to PoolParty. PoolParty, with the help of a Greek lexicon provided through the ELG Connector, can
perform a sentiment analysis and creates a score for each call center recording, based on the quality of the
interaction of the agent and the customer. The output dataset is then stored again in an s3 bucket, via the store
operation of the S3 Retriever tool in order to be visualized by the DataViz tool at the end of the flow, marked
with light blue.

2.1.2.4 Testcases for Scenario 2
The executed Testcase for scenario 2 can be found in the following table:

Table 6: UCI testcase 3

Specification ~valgee

Testcase ID UC1 TC 3

Input Data NOVA Call center recordings
Data type Audio

Data Format wav

Data Storage NOVA Data Space

Privacy Aspects

Audio files obtained through Contract negotiation with the Data Space

Execution Environment

JenPlane AWS environment

DataBri-X Tools

See Section 2.1.2.1

Target KPIs UC1_KPI-3
Expected Output Sentiment analysis and scoring of input Call center recordings
Execution SUCCESSFUL

2.1.2.5 Results for Scenario 2

After the execution of the flows for scenario 2, the DataViz tool is utilized to visualize a list of each processed
recording with the corresponding sentiment score on the right most column, as shown in Figure 5.
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DataViz Tool > Use Case 1

CALL CENTER CALLS

(1] AGENT ID DURATION SENTIMENT SCORE
57711068-78ab-4300-b66¢-061326A3801 9 00:06:43 1
1cfB03eb-5a69-47a0-875a-4aeecedd 7987 3 00:13.02 -2
3790ebf1-21b9-4158-8350-3b2e4965778c 15 00:03:47 vz
be406e61-9290-481¢-9049-b3Me 10210062 7 00:05:39 +7

45132350-0bBb-495¢-adM-40540ec4b0bd 2 00:10:39 3

Figure 5: UCI Scenario 2 sentiment analysis results

2.1.2.6 UC level KPIs for Scenario 2
The UC level KPI for this scenario revolved around the number of call center calls processed by the DataBri-
X platform and the actual value surpassed the target value, making this a successful KPI, as shown in Table 7.

Table 7: UC1 KPI-3

Specification Description

ID UCl KPI-3
Name Call center recordings processed
Type Use case-specific
L Process anonymized call center recordings from the official NOVA call
Objective
center
. Calculate the number of call center calls that are processed by the
Calculation )
DataBri-X platform
Target Value Call center recordings processed > 9
Actual Value Call center recordings processed = 10
Status SUCCESS

2.1.3 Scenario 3

This scenario attempts to utilize metrics, alerts and logs from the NOVA infrastructure in order to make
predictions and forecasts. Those forecasts can predict future infrastructure usage, prevent potential failures and
thus increase the stability of the system by helping with its maintenance.

2.1.3.1 DataBri-X tools used for Scenario 3
o CostNous Forecaster: Time-series forecasting engine for system, application, usage logs

e DataViz: Ul to showcase the results of the processing and visualize the analysis that was performed
e S3 Retriever: Helper tool that allows the retrieval and storing of data from and to s3 buckets

2.1.3.2 Datasets used for Scenario 3

For the testing of this scenario in Cycle 2, four XLSX datasets were used, with each containing 5000 rows of
network traffic records. Each row inside the datasets represents a specific timestamp for a particular node in
the NOVA infrastructure.
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2.1.3.3 Tools flow for Scenario 3

NOVA
CostNous

Forecaster

S3 Retriever

Y

S3 Retriever >

infrastructure
logs

—

Figure 6: UC1 Scenario 3 flow

Traversing the flow of Figure 6 from left to right, the process begins with the NOVA infrastructure logs that
are obtained via the Data Space, as explained in detail in Section 2.2. Data are marked dark blue to indicate
the starting point of the workflow. The dataset is inserted into the workflow via the retrieve operation of the
S3 Retriever tool. Then the dataset is passed to the CostNous Forecaster to both make a seasonal analysis and
a prediction based on some predefined prediction models like Sarima [9]. The output dataset is then stored
again in an s3 bucket, via the store operation of the S3 Retriever tool in order to be visualized by the DataViz
tool at the end of the flow, marked with light blue.

2.1.3.4 Testcases for Scenario 3
The executed Testcase for scenario 3 can be found in the following tables:

Table 8: UC1 testcase 3

Specification Value

Testcase ID UC1 TC 4

Input Data NOVA infrastructure logs
Data type Text

Data Format xlsx

Data Storage NOVA Data Space

Privacy Aspects

Logs obtained through Contract negotiation with the Data Space

Execution Environment

JenPlane AWS environment

DataBri-X Tools

See Section 2.1.3.1

Target KPIs UC1_KPI-4, UC1_KPI-5
Expected Output Generate infrastructure network traffic seasonality and forecasting
Execution SUCCESSFUL

2.1.3.5 Results for Scenario 3

After the execution of the flows for scenario 3, the DataViz tool is utilized to visualize traffic seasonality and

forecasting for the asset logs that were provided, as shown in Figure 7 and Figure 8.

Grant Agreement: 101070069 -20-




D5.3: Actual field trials of the Pilot Use Cases, performance evaluation and lessons

—; Bri-X
learned B )ata
Observed
10000
o ‘.u.JJ.L‘u A 1 ...L.IL JuLLl.hk MLA R = U I3
Qqq“c 0@9" \\Qq'\'“ \\097‘" \\‘09-10
Time Window
Trend
4000
"1 s /\_J.M.I\-MA—JM JMMMA.\LA/\\JA
0
x\e@““ \\@»“" \\ea““ \\393" \\’093“
Time Window
Seasonal
100
[
-100 M\WMAM
o® ® o i ” o " &> o® a®
Time Window
Residual
10000
B PO PO STV G W VIR VO P T
o ® o & o »® o o> o® »®
Time Window
Figure 7: UC1 Scenario 3 seasonality results
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Figure 8: UC1 Scenario 3 prediction results

2.1.3.6 UC level KPIs for Scenario 3

The UC level KPIs for this scenario revolved around the generation of a seasonality graph and the
corresponding traffic predictions for the NOVA infrastructure by the DataBri-X platform. Both the actual
values surpassed the target values, making these successful KPIs, as shown in Table 9 and Table 10.

Table 9: UC1 KPI-4

Specification Description

ID UC1_KPI-4

Name Network logs seasonality

Type Use case-specific

Objective Discover the seasonality of the usage of NOVA infrastructure based on
traffic reports from NOVA log files

Calculation Generate a seasonality graph for traffic in NOVA infrastructure

Target Value Timeframe > 25 min

Actual Value

Timeframe = 60 min
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| Status | SUCCESS |

Table 10: UC1 KPI-5

Specification Description

ID UC1_KPI-5
Name Network logs prediction
Type Use case-specific
Objective Predict traffic in NOVA infrastructure based on the traffic seasonality
. Generate a prediction for a timeframe of the NOVA infrastructure
Calculation
traffic
Target Value Timeframe > 5 min
Actual Value Timeframe = 10 min
Status SUCCESS

2.1.4 Scenario 4

In this scenario, records of the user usage of the NOVA network are utilized to generate user clusters. Those
clusters can become important in marketing campaigns to offer tailor-made packages based on the users’ real
needs and thus fulfil them and increase customer retention.

2.1.4.1 DataBri-X tools used for Scenario 4
o CostNous Clustering: Identification engine for clusters based on data similarities

e Anonymizer: Tool to anonymize the desired columns from a dataset
o DataViz: Ul to showcase the results of the processing and visualize the analysis that was performed
e S3 Retriever: Helper tool that allows the retrieval and storing of data from and to s3 buckets

2.1.4.2 Datasets used for Scenario 4

For the testing of this scenario in Cycle 2, one large CSV dataset was used, containing 10000 records. Each
row of the dataset represents the metrics of the usage of the NOVA network and offerings of a customer for a
constant timeframe.

2.1.4.3  Tools flow for Scenario 4

NOVA user CostNous
S3 Retriever Anonymizer i * S3 Retriever
records Clustering

Figure 9: UCI1 Scenario 4 flow

Traversing the flow of Figure 9 from left to right, the process begins with the NOVA user records that are
obtained via the Data Space, as explained in detail in Section 2.2. Data are marked dark blue to indicate the
starting point of the workflow. The dataset is inserted into the workflow via the retrieve operation of the S3
Retriever tool. Then the dataset is passed to the Anonymizer to ensure that sensitive data columns are
anonymized, before entering the CostNous Clustering, to create clusters of users based on their records. The
output dataset is then stored again in a S3 bucket, via the store operation of the S3 Retriever tool in order to be
visualized by the DataViz tool at the end of the flow, marked with light blue.
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2.1.4.4 Testcases for Scenario 4
The executed Testcase for scenario 4 is shown in the following table:

Table 11: UC1 testcase 5

=Data Bri-X

Specification Value

Testcase ID UC1 _TC 5

Input Data NOVA user records
Data type Text

Data Format csv

Data Storage NOVA Data Space

Privacy Aspects

User records obtained through Contract negotiation with the Data Space

Execution Environment

JenPlane AWS environment

DataBri-X Tools

See Section 2.1.4.1

Target KPIs UC1_KPI-6
Expected Output Generate user clusters based on their records
Execution SUCCESSFUL

2.1.4.5 Results for Scenario 4

After the execution of the flows for scenario 4, the DataViz tool is utilized to visualize the clusters generated
from the user records. Each user is assigned to a cluster, designated by one of the four different colors (green,
orange, blue, yellow), based on their upload and download records, as shown in Figure 10.
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Figure 10: UCI Scenario 4 clustering results
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2.1.4.6  UC level KPIs for Scenario 4
The UC level KPI for this scenario revolved around the number of user records processed by the DataBri-X
platform and the actual value surpassed the target value, making this a successful KPI, as shown in Table 12.

Table 12: UC1 KPI-6

Specification Description

ID UC1_KPI-6
Name User profiles processed
Type Use case-specific
. Create user clusters based on their user plane records and their usage of
Objective .
the NOVA infrastructure
. Calculate the number of user records processed by the DataBri-X
Calculation
platform
Target Value User profiles processed > 40
Actual Value User profiles processed = 10000
Status SUCCESS

2.2 UC1 Data Space integration

As part of all the scenarios that were described in the previous Section, a Data Space was necessary to provide
the datasets in a secure and controlled way. The Data Space for UC1 was deployed in the premises of NOVA,
is part of the Media domain, and follows the architecture showcased in Figure 11 below.
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Figure 11: Data Space architecture

The inner workings of this architecture are described in more detail in D3.3 [10] and D3.4 [11]. NOVA, as
part of the Data Space ecosystem, acts as both available roles:

e Provider: NOVA provides services and datasets within the Data Space.
e Consumer: NOVA consumes DataBri-X services provided by the DataBri-X toolbox within the Data
Space.
The IDS connector that enables the communication with the Data Space has also been developed and utilized
in the scenarios of UCI, both for retrieving the necessary data and for negotiating the contracts for the service
execution. As an example, for scenario 1 and for the data retrieval part, the steps that are followed by NOVA
as a dataset consumer in the Data Space are:

1. The tweets (X) dataset is inserted in the Data Space by ARC, acting as a dataset provider.
2. The provider defines the contract that makes the dataset available to anyone interested in the Data
Space.
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3. NOVA, acting as a consumer who is a verified part of the Data Space, discovers the dataset via the
metadata broker.

4. NOVA accepts the Data Space contract for the tweets dataset.

5. NOVA has conditional access to the tweets dataset in an s3 bucket to be used in the service execution
of the relevant scenario.

By following the above flow, NOV A has access to the dataset that is necessary to execute scenario 1. However,
in order to utilize the tools provided by the JenPlane, another agreement on the service provider level must be
reached. The steps for this for the same social media scenario are:

1. NOVA, acting as a consumer, designs a workflow using JenPlane.
2. The provider publishes an asset, that is linked to this designed workflow, with a personalized offer via
a Data Space contract. This personalized offer contains both the workflow and the asset that will be
used as input for the execution of the workflow.
NOVA accepts the contract and gets access to the workflow service.
4. NOVA pushes input data, obtained from the previous flow to the workflow service. Data pushing
results in the creation of S3 objects for input data in the provider's S3 bucket.
5. NOVA triggers the submission of the workflow. During workflow submission, S3 objects are bound
to the workflow's input and output parameters.
6. After the workflow execution has been completed, NOVA pulls output data from the workflow service
to get the results.
The finalization of the flow above also marks the finalization of the UC scenario as part of the Data Space as
the consumer (NOVA) has the output data available via the negotiated contract. If another execution is needed
and the same dataset is to be used, the first part of the flow is omitted and we skip directly to the service
contract negotiation part, now for the newly created designed workflow.

W

2.2.1 Data Space Dashboard

To make the usage of the Data Space easier for non-technical users, a dashboard has been deployed with a
user-friendly UI to facilitate adding, searching and negotiating datasets as part of the deployed UC1 Data
Space. A view of the landing page is shown in Figure 12 that follows.

Log in

Datasets Services Applications About

This is the dataspace for NOVA for the Media Operator domain. With this tocl a S h d t
data space participant can share and consume datasets regarding the Media earc ata

domain.
E.g. environment

This is a featured section

About TRUSTS Data Space Powered by
CKAN API B ckan

Language:

English -

Figure 12: Data Space dashboard landing page
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To access the dashboard, users must be registered and log in through the form shown in Figure 13.

Log in

Datasels Services Applications About

A / Login
Forgotten your password?
Login
No problem, use our password recovery
form to reset it. Username or Email:

Forgot your password?

Password:

Remember me

Powered by

B ckan

Language:

English v

Figure 13: Data Space dashboard login page

After logging in, the user can visit the "MyDatasets” page to have an overview of all the datasets the user has
created or obtained via negotiating with the other Data Space participants. This is shown in Figure 14.

& B8 ckan admin @ BT

Datasels Services Applications About

# / Dashboard

#h My Datasets My Organizations ~ 3a® My Groups £ Profile settings

Add Dataset

You haven't created any datasets. Create one now?

Powered by

B ckan

Language:

English v

Figure 14: Data Space dashboard My Datasets page

2.3 UC1 Cycle 2 evaluation

Beyond the testcases that were presented in the previous sections, the evaluation of the UC spans across system
level KPIs, business validation, risk assessment and mitigation, and, finally, the lessons learned from both
Cycle 1 and Cycle 2 development processes.
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2.3.1 System level KPIs

Based on the separation of KPIs between system level and UC specific and the original KPIs defined in D5.1
[1], all UC specific KPIs have already been reported alongside their corresponding scenario in the previous
sections. The system level KPIs for UC1 are the following:

Table 13: UC1 KPI-7

Specification Description
ID UCl1_KPI-7
Name Deployment time
Type System level
Objective Minimize deployment time

. Calculate the time it takes to run an end-to-end deployment of each
Calculation )

scenario

Target Value Mean value for all scenarios < 1 week
Actual Value Mean value for all scenarios = 20 min
Status SUCCESS

Table 14: UC1 KPI-8

Specification Description

ID UC1_KPI-8
Name Energy footprint
Type System level
Objective Lower the energy footprint through the DataBri-X platform
. Calculate the energy consumption without and with the energy
Calculation optimization of the DataBri-X platform
Target Value Mean reduction of energy consumption for all scenarios > 5%
Actual Value Not tested (See details below)

The first system level KPI (UC1_KPI-7) relating to deployment time vastly outperformed the target value,
further proving the value of the scenarios, while the second KPI (UC1_KPI-8) relating to energy footprint was
not tested for an actual value for the direct measurements of the tools' energy consumption before and after
their integration into JenPlane.

However, through the usage of JenPlane and the DataBri-X toolset in general, we can estimate a qualitative
assessment of energy savings. The platform substantially reduces preprocessing time through automation,
which directly translates into lower computational resource utilization. For instance, the task of manually
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analyzing time-series data over the course of an afternoon can be replaced with the simple submission of a
workflow. In addition, this reduction in computational demand contributes to lower overall energy
consumption, the extent of which could be further quantified through expert estimates.

In parallel, the workflow incorporates validation mechanisms that prevent redundant simulation runs arising
from topology or time-series data errors. Each avoided simulation represents a significant reduction in energy
expenditure, given the resource-intensive nature of such computations. The potential magnitude of these
savings can be inferred by examining how frequently such errors typically occur in practice.

Additionally, JenPlane provides a benchmark-based energy consumption indicators per tool and per workflow,
not only recommending tools with lower energy indices, allowing the user to select the available tools with
desired energy profile. These indicators help the user not only in selecting proper tools and workflow design,
but also in estimating the total energy needed to run the workflows.

These benefits are further complemented by the platform’s data management approach. Once data is validated,
checked, and watermarked within a dataspace, it becomes reusable across multiple workflows. This capability
minimizes the need for repeated preprocessing and validation steps and ensures that energy savings accumulate
over time as the volume of validated data grows. For example, while an initial workflow run may require
comprehensive preprocessing and identity verification, subsequent runs can bypass these stages, relying solely
on identity checks, if the data has already been confirmed as valid.

The above approach is valid for all 3 UCs, and validates our approach regarding the actual energy savings
provided by both JenPlane and the whole DataBri-X architecture in the UCs.

2.3.2 Final Business Validation

To ensure the UC will have a meaningful impact on the NOVA company and that its outcomes will be utilized
for the benefit of the company, internal presentations were made to all departments that could have an interest
in the capabilities of the DataBri-X project and the toolbox. After the conclusion of those presentations, along
with short interviews with the head personnel of those departments, the following 3 showed the most interest
to utilize the UC outcomes in realistic scenarios:

e Marketing department: The marketing department is intrigued with the capabilities of the platform
regarding the analysis of social media data and guided the requirements regarding the summarization
of tweets and the discovery of influential users to use for the company’s marketing campaign.
Furthermore, the department showed a clear interest in the user clustering capabilities based on the
user records, in order to create tailor-made offerings to those users that will appeal to their preferences.
This has led to the optimization of scenarios 1 and 4 to fit their needs.

e Customer support department: The customer support department is an obvious match as the call center
scenario was introduced from this department, and the department wants to utilize feedback from the
call center recordings analysis to properly adjust the call center agents’ strategy to increase customer
satisfaction in their interactions with the call center. This has led to the optimization of scenario 2 to
fit their needs.

o Network infrastructure department: The network infrastructure department is particularly interested in
the toolbox’s traffic seasonality analysis and prediction capabilities. They plan to use these features to
improve maintenance of the NOVA infrastructure and to minimize downtime by anticipating high-
traffic periods that could put certain components at risk of failure. This has led to the optimization of
scenario 3 to fit their needs.

After the conclusion of Cycle 2, with the platform and the UC in their most mature phase, meetings with those
departments were repeated in order for them to have more hands-on tests with the functionalities they were
interested in. To further validate and gather their feedback, questionnaires were conducted and filled in by the
individuals who worked with the platform for this UC. The results are reported in the Final Evaluation Section
5 of this deliverable, the Final Evaluation.
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The risk registry introduced in D5.1 and updated in D5.2 has been updated one final time in Table 15 below
to reflect the final status of the risks. Some risks have not materialized and will be reported as such, but for
others the status column contains details on how the UC mitigated the risk.

Table 15: Risks and mitigation actions for UCI

Probability | Impact Importance Mitigation Action Cycle 2 status

Twitter (X) Data
Quality and
Reliability - Data
gathered from
Twitter may be Implement data
noisy, contain preprocessing PoolParty
irrelevant . techniques to filter out | filtering module
. . Low Medium .
information, or be irrelevant or low- used
subject to biases, quality data.
which can impact
the accuracy of the
analysis and
identification of
influencers.

Incorporate language

and cultural filters into
Twitter Language the analysis process to
and Cultural focus on Greek
Relevance - counterparts,
Ensuring that the keywords, and local
analysis and context. Use language- | ELG connector
identification of . specific natural used to retrieve
. Low Medium . .
influencers are language processing Greek lexicon
relevant to the models and module
Greek market and incorporate domain
the service knowledge specific to
provider's target the Greek market to
audience is crucial. improve the accuracy

of the analysis.

Establish data
Inaccurate or validation and
Incomplete Data - cleansing processes to
Poor quality or identify and rectify
incomplete user eITors Or missing
plane records or information. Did not
chat recordings can Low Medium Implement data materialize
lead to inaccurate quality checks and
customer profiling employ data analytics
and ineffective call techniques to identify
center interaction and handle outliers or
improvements. anomalies in the

dataset.
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Insufficient
Expertise on Data Collaborate with
Analysis - domain experts and/or
Inadequate data scientists to Did not
knowledge or . leverage their .
.. Low Medium - materialize
expertise in data expertise and analyse
analysis techniques the outcomes of the
may limit the UC with them, if
effectiveness of the needed.
UC outcomes.
Constant Due to the
L . complexity in
communication with .
the technical
partners from WP3 to development
Delays in the track the progress of P ’

: there was
technical the tool development indeed a dela
implementation of Medium High and to provide early in the Y
the DataBri-X and constant feedback implementation
platform tools. that will aid in the Holzzv ever. we ’

timely development of manage d’to
the required DataBri- achie\%e our UC
X tools.

KPIs.

2.4 Lessons learned from Cycle 2

The tests that have been performed showed encouraging results across all the scenarios for this UC. One key
lesson learned from the cross-departmental engagement with the DataBri-X platform is the importance of early
and continuous stakeholder involvement in shaping UC scenarios. By engaging departments such as
Marketing, Customer Support, and Network Infrastructure from the outset, the scenarios were adjusted to tailor
platform functionalities to real-world needs, ensuring relevance and increasing adoption. Another insight is
the value of flexibility and modularity in platform design, as different departments had distinct priorities, from
social media analytics and customer interaction analysis to network traffic prediction, and the ability to
customize scenarios to each UC was critical to their satisfaction. Additionally, the iterative validation cycles
followed by Cycle 1 and Cycle 2 testing, alongside the structured feedback via questionnaires, proved essential
for refining the platform and reinforcing departmental buy-in.
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3 Use case 2 — The Energy Data Space

The objective of this UC is to leverage the DataBri-X framework to streamline the simulation efforts for

designing and verifying a renewable Energy Community (EC), as well as preparing for the onboarding of its
participants in the grid.

ECs are designed to organize collective and citizen-driven energy actions and facilitate the transition towards
clean energy in the European energy system. However, their implementation can significantly impact the
underlying energy infrastructure. Therefore, before an EC can begin operating, the respective grid operator(s)
must establish its technical feasibility to ensure that the community does not jeopardize the security of supply
for other users. Simulation can be used to perform this evaluation, but setting up a scenario and preparing the
necessary data sources and models for the simulation is a time-consuming task.

3.1 Final design and testing of scenarios for Cycle 2
3.1.1 Scenario 1

Scenario 1, called “EC design & verification”, was not altered since the previous deliverable 5.1 [1]. It centers
on the conception phase and aims to evaluate the economic and technical feasibility of a community during
the design phase. It also demonstrates the implications of community participation for stakeholders,
particularly the community initiator, and establishes the necessary data sources and services for implementing
the simulation. Subsequently, the EC onboarding process can begin, as shown in Figure 15 [12].
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Figure 15: Assignment of PV systems and charging stations to energy communities

3.1.1.1 DataBri-X tools used for both Scenarios
e  Geo Triple: Tool that transforms CSV files containing geospatial data into RDF triples

e Dataspace Connector Client: Helper Tool to access data from/via an EDC dataspace connector

e 53 Retriever: Helper tool that allows the retrieval and storing of data from and to s3 buckets

o Timeseries Check: RDFox instance with service facade to check timeseries data for consistency
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o SHACL Repairs: Tool to check and correct BIFROST grid topologies based on specific SHACL
shapes

e BIFROST: Proxy to BIFROST simulation environment allowing to start simulations and retrieve
results of performed simulations

e GT Data Integrity: Data integrity is a method for the issuance and verification of cryptographic tokens,
signatures

e Watermarking: Tool to watermark data to allow assessment of data’s origin in the future.

3.1.1.2 Datasets used for Scenario 1

For the testing of scenario 1 in Cycle 2, CSV and BSX datasets were used. These correspond to load profiles,
weather data and grid data. The grid topology and profiles for all passive assets were derived from the
SimBench data set [13]. Active assets, such as PV systems, batteries, and EV charging slots, were modelled
and simulated within the BIFROST tool using specific simulation models. The dimensioning parameters for
installed PV power and battery capacities were also sourced from SimBench, with PV generation calculated
based on weather data obtained via Geosphere [14]. The BIFROST tool is equipped with a comprehensive
suite of functionalities, including a load-flow solver (which leverages on pandapower [15]), a dedicated
module for generating weather data, and a robust load module. This load module is responsible for supplying
data across all building types, encompassing details for PV systems, household batteries, and EV charging
stations. Given that the scenarios under investigation pertain to an energy community, the load module is
specifically designed to incorporate logic that differentiates between community members and non-
participating households.

3.1.1.3 Tools flow for Scenario 1

Dataspace ) i

. S3 Timeseries SHACL

User Input GeoTriple Connector Retriever | Checrll Repairs
Client

Preprocessing

BIFROST BIFROST
retriever Starter
Simulation
. cT s3 Dataspace
Watermarking — . ) Connector
Data Integrity Retriever Client

Postprocessing

Figure 16: UC2 Scenario 1 flow

Within both scenarios of the Energy UC, DataBri-X is utilized to pre and postprocess the data required to
perform a simulation, a step which is usually done manually and requires great effort. The flow of scenario 1
is shown in Figure 16 and divided into three phases i) preprocessing ii) simulation and iii) postprocessing.

Data Retrieval: The workflow starts with a user entering the starting parameters (i.e., specifying the
simulation parameters). Based on the parameters in a first step the geo location entered by the user is readied
(tool Geo Triple) to serve as a search tag for searching the data space for grid and time series data (tool
dataspace connector client). It is assumed that a negotiation regarding the data already took place, therefore
the dataspace connector client will search for appropriate data in its available contracts and return those for
both timeseries (weather) and grid topologies (BIFROST BSX settlements) data. Data is transferred from the
Dataspace into an S3 Bucket where it can be retrieved from into the DataBri-X ARGO workflow (tool S3
retriever).
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Preprocessing: In the context of preprocessing, both timeseries data, which serve as a basis for the simulation,
as well as topological data are checked for validity and corrected, if necessary, before passing it to BIFROST.
On the one hand, this reduces the manual efforts currently required for this job and, on the other hand, it
reduces the running of invalid simulations, where the output of the simulation is not useable, as the input it is
based on is not valid. This is done for both timeseries data and grid topology data. The underlying methods are
described in more detail in testcases and results.

Simulation and Postprocessing: Once the simulation input has been validated and, if needed, corrected, a
BIFROST simulation is programmatically launched. It is important to note that the BIFROST tool acts as a
proxy to the BIFROST co-simulation framework hosted at Siemens. This setup is necessary because different
simulations depend on specific modules and submodules that must be initialized accordingly.

Addressing this in the context of a workflow generation goes beyond DataBri-X, therefore a connection
towards the framework is provided via a proxy, and BIFROST and the required modules are available via a
REST interface. After the simulation starts, the BIFROST retrieval step checks if the simulation has
terminated. This is necessary as simulations can be long running (up to days), depending on the time resolution
and underlying simulation modules which need to be executed during each simulation step. Once the results
are obtained from the simulation, the postprocessing will establish a watermark for all the timeseries data and
hash all the data using the GT Data Integrity tool. In consecutive runs, this hash could indicate that the data
has already been checked, allowing the preprocessing of the grid topology and timeseries data to be skipped,
and the simulation to proceed directly, further reducing effort. Finally, the simulation results are pushed to an
S3 Bucket and made available via a Data Space connector.

3.1.1.4 Testcases for Scenario 1
The testcases within scenario 1 focused on the preprocessing aspect of the workflow and starting the simulation
as this is one of the core functionalities in the context of both scenarios.

Table 16: UC2 testcase 1

Specification Value

Testcase ID UuC2 TC 1

Input Data Timeseries data

Data type Text

Data Format CSv

Data Storage Siemens Data Space

Privacy Aspects n/a

Execution Environment JenPlane, Siemens Argo Environment

DataBri-X Tools Dataspace Connector, S3Retriever, Timeseries Check

Target KPIs UC2_KPI-1, UC2_KPI-2, UC2_KPI-3

Expected Output A workflow With three tools can be defined and executed, timeseries
are corrected if necessary

Execution SUCCESS

Table 17: UC2 testcase 2

Specification Value

Testcase ID UuC2 TC 2

Input Data Grid Topology Data
Data type Binary

Data Format Zip

Data Storage Siemens Data Space
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Privacy Aspects n/a

Execution Environment

JenPlane, Siemens Argo Environment

DataBri-X Tools

Dataspace Connector, S3Retriever, SHACL Repair

Target KPIs UC2 _KPI-1, UC2_KPI-2, UC2 KPI-3, UC2_KPI-5
A workflow with three tools (including the new tool SHACL repair)
Expected Output can be defined and executed, topology is extracted from zip file and
corrected if necessary.
Execution SUCCESS

Table 18: UC2 testcase 3

Specification ‘Valge

Testcase 1D

UC2 TC 3

Input Data Grid Topology Data, Timeseries data
Data type Text / Binary

Data Format CSV, ZIP

Data Storage Siemens Data Space

Privacy Aspects n/a

Execution Environment

JenPlane, Siemens Argo Environment

DataBri-X Tools

Dataspace Connector, S3Retriever, SHACL Repair, BIFROST

Target KPIs UC2_KPI-1, UC2_KPI-2, UC2_KPI-3
A workflow with four tools can be defined and executed, both
Expected Output timeseries and topology are corrected if necessary and a simulation is
successfully started
Execution SUCCESS

Table 19: UC2 testcase 4

Specification Value

Testcase ID

UC2 TC 4

Input Data Grid Topology Data, Timeseries data
Data type Text / Binary
Data Format CSv, ZIP

Data Storage

Siemens Data Space

Privacy Aspects

n/a

Execution Environment

JenPlane, Siemens Argo Environment

DataBri-X Tools

S3Retriever, GT Integrity

Target KPIs UC2 KPI-1, UC2 KPI-2, UC2 KPI-3
Expected Output GT integrity tool works on workflow data
Execution SUCCESS

Table 20: UC2 testcase 5

Specification Value

Testcase ID UC2 TC 5

Input Data Load profile dataset
Data type TEXT

Data Format CSV/JSON
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Data Storage Siemens Data Space
Privacy Aspects Data obtained through Contract negotiation with the Data Space
Execution Environment DataBri-X toolbox on premise @Siemens
DataBri-X Tools Dataspace Connector, S3Retriever, Watermarking
Target KPIs UC2_KPI-1
Simulation results / datasets are watermarked and provided with an
Expected Output . . .
identity to be stored in a dataspace.
Execution SUCCESS

3.1.1.5 Results for Scenario 1

Energy Community Overview VA

Climate model (4
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Figure 17: Energy Community Simulation @BIFROST

Using the preprocessing capabilities of DataBri-X allows us to prepare data for simulation. The simulation can
then be explored within BIFROST using the BIFROST dashboard as shown in Figure 17, allowing for an
assessment of the fit of an energy community setup.

Grid topology validation

The SHACL repair tool was tested extensively in order to assess their performance. To test the topology repair
mechanism, a SIMBENCH topology was altered by disconnecting 4 buildings from the grid (as shown in
Figure 18). BIFROST itself does not implement checks in this regard. This means that a settlement as depicted
will simulate, with the loads not impacting the grid. Disconnected loads and generations can have significant
impacts on the power flow in a grid. The evolution of the active power at the transformer for both scenarios
(correct/faulty) are shown in Figure 19. The orange parts of the lines in the figure show the active power (kW)
with all load being connected to the network and are the correct ones, while the blue ones represent their faulty
counterpart with 4 loads not being connected.
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Figure 18: Rural settlement in BIFROST. Left: building view. Right: topology view
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Figure 19: Evolution of active power at the transformer over half a year

As can be seen, the missing loads have a significant impact on the active power at the transformer. This is
because the disconnected buildings host both PV and EV-charging facilities and therefore impact both load
and generation. At times this can lead to deviations of over 100 kW, especially in the months of May and June
where the impact of renewable energy on the grid is high.

The SHACL based data repair is able to pick up on the missing connections as it reports back four of these
violations:

SHACL validation identifies these missing connections as reports back four of these violations:

Constraint Violation in QualifiedValueShapeConstraintComponent (http://www.w3.org/ns/shacl#QualifiedMinCountConstraintComponent):
Severity: sh:Violation
Source Shape: property:hasChild_CABLE_UNDERGROUND_SD_1_3
Focus Node: <urn:uuid:2b31d89d-24c8-5209-ace3-e743c3416646>
Result Path: ns:hasChild
Message: Focus node does not conform to shape MinCount 1 MaxCount 3: class:CABLE_UNDERGROUND_SD

With SHACL repairs, we can go beyond this simple case where only one connection is missing and determine
whole missing structures consisting of several components.

Additionally, the SHACL repair was able to pick up on the following additional constraint violation:
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Constraint Violation in QualifiedValueShapeConstraintComponent (http://www.w3.org/ns/shacl#QualifiedMaxCountConstraintComponent):
Severity: sh:Violation
Source Shape: property:hasChild_CABLE_UNDERGROUND_SD_1_4
Focus Node: <urn:uuid:70902e6a-9074-51c0-bb17-8c8565d52009>
Result Path: ns:hasChild
Message: Focus node does not conform to shape MinCount 1 MaxCount 4: class:CABLE_UNDERGROUND_SD

The violation relates to the following RDF representation of the affected power grid node:

<urn:uuid:70902e6a-9074-51c0-bb17-8c8565d52009> a bifrost:POWERGRID-NODE ;
rdfs:label "POWERGRID-NODE::[2 | 6] @EXPERIMENT::6xeaOWyz"@en ;
bifrost:hasChild <urn:uuid:0374bbff-65ac-5cda-8490-cba6fb394f16>,
<urn:uuid:05929af2-a067-574a-b28a-4bb0a37f28ae>,
<urn:uuid:2db832b3-39¢9-5ba4-8abb-928f10d4e090>,
<urn:uuid:b8bdelb7-9697-5a66-a02a-e83d7cf580e6>,
<urn:uuid:d02719b9-357a-516b-8898-5b7361b9b2f1>; ... .

The violation indicates that there are two cables on the same location (which is not allowed within BIFROST).
This violation is confirmed when looking at the grid topology.

"POWERGRID-NODE::[2 | 6] @EXPERIMENT::6xeaOWyz": {

"structureld": "POWERGRID-NODE::[2 | 6] @EXPERIMENT::6xeaOWyz",

"objectld": "POWERGRID-NODE::[2]6]",

"experimentld": "EXPERIMENT::6xeaOWyz",

"typeld": "POWERGRID-NODE",

"position": [

"26"

1,

"parentlds": [],

"childids": [
"CABLE-UNDERGROUND-SD::[2]6,3| 6] @EXPERIMENT::6xeaOWyz",
"CABLE-UNDERGROUND-SD::[2]8,2| 6] @EXPERIMENT::6xeaOWyz",
"CABLE-UNDERGROUND-SD::[2]6,2| 4] @EXPERIMENT::6xeaOWyz",
"CABLE-UNDERGROUND-SD::[2|4,2 | 6]@EXPERIMENT::6xeaOWyz",
"CABLE-UNDERGROUND-SD::[2|6,2 | 8]@EXPERIMENT::6xeaOWyz"

1,

"dynamiclds": [
"ACTIVE-POWER-3P->POWERGRID-NODE::[2 | 6] @EXPERIMENT::6xeaOWyz"
"CONDUCTIVE->POWERGRID-NODE::[2| 6] @ EXPERIMENT::6xeaOWyz",
"VOLTAGE-3P->POWERGRID-NODE::[2 | 6]@EXPERIMENT::6xeaOWyz",
"VOLTAGE-ANGLE-3P->POWERGRID-NODE::[2 | 6] @EXPERIMENT::6xeaOWyz"

1,

"widgetlds": [],

"extraParameters": {}

’

As can be seen, the POWERGRID-NODE has five CABLE-UNDERGROUND-SD children, which is not
possible as a node can only connect to four cables (north, east, south and west). This was due to a bug in the
script which placed one cable-section twice. While this is picked up when manually placing the cables, it is
not prevented when placing them programmatically, which leads to the error.

Again, SHACL validation tells us that there is a problem, whereas SHACL repairs provides us with the options
to fix it, which in this case is deleting one or the other cable on the same location.

Time series validation

For testing the correction of time series data, a standard load profile for a household on a weekday was used.
It was obtained from the German federal association of the energy and Water industry (BDEW) [16]. The time

Grant Agreement: 101070069 -38-



D5.3: Actual field trials of the Pilot Use Cases, performance evaluation and lessons D Bri-X
learned B =Jatabri-
series constitutes the load of a building during a workday with a time resolution of 15 minutes (i.e., amounting
to a total of 96 data-points).

BIFROST implements error handling regarding time series and will use the last known value in the simulation
until an update occurs. An error was introduced into the time series by deleting the values between 7:00 am
and 9:30 am. The resulting evolution of the load original (green), last-known-value (orange) and interpolation
(blue) is shown in Figure 20.

Evolution of household load over a single day
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Figure 20: Evolution of Time Series

While BIFROST is able to deal with missing values, the approach of using the last known and valid value
leads to a deviation (approx. 60kW) from the ground truth. Linear interpolation, such as that performed by our
approach, reduces this difference significantly to 9 kW.

It should be noted that the impact of the deviation depends on its time of occurrence. For example, during the
night or early morning, loads tend to be constant, thus the last known value will provide a similar result to
interpolation between 2:00 am and 4:00 am. However, during the day, the choice of derivation can significantly
impact the outcome of the simulation. Additionally, it should be noted that in this example only the load is
altered; the effect is intensified when several data sources (load and generation) are affected, thus leading to
wrong simulation results.

The application is also able to detect NaNs as well as values which are clearly out of range. For the test data,
the time series was corrupted by changing the value at 04:00 in the morning to 115.19. The corrupted time
series was repaired using the application, which as combination of SHACL repairs and Datalog rules. The time
point in question is represented as follows in the input data served to the repair tool:

[] a sosa:Observation ;
sosa:hasFeatureOfinterest <urn:uuid:1dd4760c-d5ee-5cd7-8ac4-8e08373fde78> ;
sosa:hasSimpleResult "115.19"xsd:float ;
sosa:resultTime "1970-01-01T04:00:00"Axsd:dateTime .

The SHACL repair results in removing the value. Thus, resulting in the following RDF:

[] a sosa:Observation ;
sosa:hasFeatureOfinterest <urn:uuid:1dd4760c-d5ee-5cd7-8ac4-8e08373fde78> ;
sosa:resultTime "1970-01-01T04:00:00"*xsd:dateTime .

This is then served to the time series Datalog repair rules, which impute the missing value:

[] a sosa:Observation ;
sosa:hasFeatureOfinterest <urn:uuid:1dd4760c-d5ee-5cd7-8ac4-8e08373fde78> ;
sosa:hasSimpleResult "15.0475006" A xsd:float ;
sosa:resultTime "1970-01-01T04:00:00"Axsd:dateTime .
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This demonstrates the ability of the repair to remove out of range values / NaNs in exchange for interpolated
values as well.

Both methods can provide assistance both for checking BIFROST simulation topologies and time series that
serve the simulation, which will enable the automated preprocessing of this data in the context of the co-
simulations in the future. The topology validation was developed in the second phase of the project thus served
as a good indicator for UC2_KPI-5, the easy integration of additional tools into JenPlane and their integration
into future workflows.

3.1.2 Scenario 2

Scenario 2 extends Scenario 1 by a hardware in the loop setup, where hardware (an existing simplified building
controller) is RESTfully coupled with the energy simulation and can then be tested in the context of the energy
scenario thus easing future deployment, parameterization and integration.

For this scenario we assume a grid area with PV systems and charging stations for electric vehicles. Operators
of charging stations and PV systems form an energy community so that locally generated energy can be made
available for the charging station. Given multiple charging stations and PV sources, the energy community
must regulate how to distribute the available energy amongst charging individuals. To this end within the
HORIZON-CL4-2022-DATA-01-03 project OpenSwarm [17], Siemens develops a fully decentralized control
algorithm for charging stations. This swarm approach allows charging stations to coordinate their energy
consumption among each other (see Figure 15) to ensure that grid limits are met and local energy is distributed
according to present policies amongst the chargers in operation. Additionally, controllers can join and leave
the control scheme in a completely distributed fashion. In order for the mechanism to work, controllers must
abide by the protocol of the distributed control scheme. The conformance of a controller in the context of such
a control scheme can be tested via a simulation in the loop approach, and DataBri-X can be used for simulation
pre and postprocessing, allowing to assess if a controller is compatible with the control scheme at hand.

3.1.2.1 DataBri-X tools used for both Scenarios
e  Geo Triple: Tool that transforms CSV files containing geospatial data into RDF triples

e Dataspace Connector Client: Helper Tool to access data from/via an EDC dataspace connector

oS3 Retriever: Helper tool that allows the retrieval and storing of data from and to s3 buckets

e Timeseries Check: RDFox instance with service facade to check timeseries data for consistency

o SHACL Repairs: Tool to check and correct BIFROST grid topologies based on specific SHACL
shapes

e BIFROST: Proxy to BIFROST simulation environment allowing to start simulations and retrieve
results of performed simulations

o GT Data Integrity: data integrity is a method for the issuance and verification of cryptographic tokens,
signatures

o  Watermarking: Tool to watermark data to allow assessment of data’s origin in the future.

3.1.2.2 Datasets used for Scenario 2
As for scenario 1 CSV and BSX datasets were used, corresponding to synthetic load profiles and grid data. In
contrast to scenario 1 PV was not modelled via BIFROST but supplied via a fixed profile (provided via CSV).

For load data, standard load profiles were used [16]. In this scenario BIFROST utilized pandapower for load
flow calculations and a PROSUMER module, modelling loads and generation within the network.
Additionally, a controller module links distributed controllers (implemented on ESP32 microcontrollers) with
the simulations. The distributed control strategy was implemented in GO and based on the Coaty framework
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[18]. To showcase the use-case, a physical implementation is used which is shown in Figure 21. It allows the
placement of hardware (microcontrollers on a defined grid). The information is then used to build and
parameterize a simulation which can then be run.

Figure 21: Reality Twin Interface

3.1.2.3 Testcases for Scenario 2
Scenario 2 will reuse the tools from scenario 1. Therefore, the testcases related to adjusting BIFROST for
hosting a hardware in the loop simulation and programmatically starting the simulation.

3.1.2.4  Results for Scenario 2

We were able to set up a hardware in the loop environment via BIFROST and coupling it with an ARGO
workflow. It resulted in minor adjustments of the BIFROST proxy to start and stop simulations the rest of the
tools did not need adjustments.

Within the simulation environment, locations of sensors can be set which correspond to hardware (see Figure
22) and sensors can be activated and deactivated to enable the testing of different setups. During a simulation,
theses points in the simulation are then linked with real devices.

Grid Sensor Name

Grid Sensor Name

Y

Grid Sensor Power
Measurement

Figure 22: Locations of controllers in grid + BIFROST UI
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Figure 23: Running simulation with linked devices

In Figure 23 we see the resulting simulation environment; the devices are mocked as docker containers but can
also be deployed on microcontrollers. The simulation environment enables starting and stopping the simulation
(which can also be achieved programmatically via DataBri-X) thus allowing for a test of the hardware setup.

3.1.2.5 UC level KPIs for Scenario 2

Scenario 2 addresses the same KPIs on a use-case level as scenario 1. More specifically, adaptations to tools
were required allowing us to test further how fast we can adapt existing and new tools for its integration into
the DataBri-X framework. To complement Scenario 1 with Scenario 2, the integration of the hardware in the
loop setup with DataBri-X was tested:

Table 21: UC2 testcase 1

Specification Value

Testcase ID UC2 TC 6

Input Data Timeseries data, Grid data

Data type Text, binary

Data Format CSV, JSON

Data Storage Siemens Data Space

Privacy Aspects N/A

Execution Environment JenPlane, Siemens Argo Environment

DataBri-X Tools S3Retriever, BIFROST

Target KPIs UC2 KPI-1, UC2 KPI-2, UC2 KPI-3
DataBri-X workflow can integrate with hardware in the loop

Expected Output . .
simulation.

Execution SUCCESS
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3.2 UC2 Data Space integration

Within cycle 1, the data space integration was achieved by using the data space connectors which were
developed in the context of the TRUSTS project. As decided in the consortium, in Cycle 2 we migrated to an
EDC connector as this connector is widely supported and used, thus enabling the integration of our use-case
with EDC-compliant dataspaces. The dataspace serves to provide data (to which access was already granted)
as well as for creating new assets. Contractual obligations are still a human task, within DataBri-X the Sovity
Community Edition EDC was used [19].

3.3 UC2 Cycle 2 evaluation
3.3.1 System level KPIs
The system level KPIs across use-cases are shown below.

Table 22: UC2 KPI-1

ID UC2_KPI-1

Name Deployment time

Type System level

Objective Minimize deployment time

Calculation Calculate the time it takes to run an end to end deployment of each scenario
Target Value Mean value < 1 week

Actual Value Mean value = 1 day

Status SUCCESS

Table 23: UC2 KPI-2

Specification Description

ID UC2 _KPI-2

Name Energy footprint

Type System level

Objective Lower the energy footprint through the DataBri-X platform

Calculation Cal_cu%ate. the energy C(?nsumptlon without and with the energy
optimization of the DataBri-X platform

Target Value Mean reduction of energy consumption for all scenarios > 5%

Grant Agreement: 101070069 -43-



D5.3: Actual field trials of the Pilot Use Cases, performance evaluation and lessons D .
learned B =JataBri-X
Actual Value Not tested (See 2.3.1)

Table 24: UC2 KPI-3

Specification Description
ID UC2 _KPI-3
Name Result validity
Type Use case-specific
. The results obtained via a DataBri-X enabled simulation match those
Objective . .
of a reference simulation
. Standard deviation between reference simulation and DataBri-X based
Calculation ; .
simulation
Target Value Deviation < 1%
Actual Value No deviation
Status SUCCESS

Table 25: UC2 KPI-4

Specification Description

ID UC2 KPI-4
Name Data source discovery and integration (Data space Integration)
Type Use case-specific
Identification of suitable substitutes for missing data-sources in
Objective available data spaces and their automatic integration into the
simulation
. Move data source into data space and make it discoverable by DataBri-
Calculation
X
Target Value Discovery and integration work
Actual Value Integration was achieved; discovery of data sources is still pending.
Status Partial SUCCESS

Table 26: UC2 KPI-5
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Name Easy integration of new services into DataBri-X landscape

Type Use case-specific

Given that simulations constantly evolve, so must the DataBri-X
tooling landscape. The objective here is to show how easily new

Objective tools/services and models can be integrated in the DataBri-X

framework and utilized therein for UC 2.
. Time it takes to integrate a model / data source / service into the

Calculation . e . .
DataBri-X framework and utilize it in a simulation

Target Value Time > 1 day

Actual Value 1-2 hours

Status SUCCESS

3.3.2 Final Business Validation

As the BIFROST simulation framework expands its functionality (such as adding controller-in-the-loop
capabilities), interest in the framework continues to grow. We continue to get requests to use BIFROST:

e to showcase the impact of a certain technology;

e as an interactive learning tool;

e as a means to quickly rebuild and sketch specific grid sections to perform controller/hardware in the
loop experiments in ‘as-would-be’ experiments for both development and customers/potential
customers.

This interest demonstrates the economic viability of the simulation framework. Having a DataBri-X
framework, which automatically deals with the time-consuming tasks for preprocessing and postprocessing,
can speed up the process and make these kinds of simulations even more (economically) interesting for
potential customers.

Furthermore, the inherent flexibility of DataBri-X allows for seamless coupling with advanced components
such as intelligent agents, Market Clearing Price (MCP) mechanisms, and other sophisticated models. This
capability will not only expand the scope and realism of simulations but also significantly simplifies the overall
integration of DataBri-X into broader, more complex workflows.

A significant factor for the success and utility of such solutions such as DataBri-X lies in the establishment of
robust dataspaces, to facilitate the easy discovery, utilization, and sharing of critical data across stakeholders.

The concept of Data Spaces, while compelling, currently resides predominantly within the realm of research
and development rather than widespread, stable implementation. This ongoing evolution and lack of
established maturity can be a significant deterrent for conservative industries, such as the legal sector. Such
industries, inherently risk-averse, typically prefer to adopt proven technologies and are cautious about
committing to solutions that are subject to rapid change or uncertain long-term viability.
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The risk registry introduced in D5.1 and updated in D5.2 has been updated one final time in Table 27 to reflect
the final status of the risks. Some risks have not materialized and will be reported as such, but for others the
status column contains details on how the UC mitigated the risk.

Table 27: Risks and mitigation actions for UC2

Probability

Impact

Importance Mitigation Action

Cycle 2 status

Establish data validation
and cleansing processes
to identify and rectify RDFox
errors or missing mitigates this /
Inaccurate or information, utilizing the | Additional tool
incomplete Low Medium DataBri-X tools. . SHACL repair
data / poor Implement data quality was developed
quality checks and employ data to address
analytics techniques to inaccurate grid
identify and handle data.
outliers or anomalies in
the dataset.
Establish that all required
data is available, deploy
data in data space to test
. data discovery and
Missing data s ; .
leads to acquisition via DataBri-
AR . X. The data will be tested | Has not
inability to Low Medium . S
upfront in a reference materialized
perform a . . .
. . simulation scenario,
simulation . .
which will also pose as a
reference for the
developments within the
project.
Has not
Tools will be tested and materialized,
Incompatibility integrated copsecutively was
. to prevent unintended / circumvented
between tools Low Medium
unforeseen problems by tools
on data .
between tool usage and adaption, or
data. providing
service facades.
Due to the
Constant communication cornplex1.ty n
. the technical
. with partners from WP3
Delays in the development,
. to track the progress of
technical there was
. . the tool development and | .
implementation . . . indeed a delay
. Medium High to provide early and .
of the DataBri- in the
constant feedback that . .
X platform S . implementation.
will aid in the timely
tools However, we
development of the
required DataBri-X tools managed to
d " | achieve our UC
KPIs.
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3.4 Lessons learned from Cycle 2

Cycle 2 significantly expanded our simulation capabilities, integrating a greater number of tools and resulting
in more extensive workflows. This evolution further corroborated the critical role of robust preprocessing
within such complex solutions, confirming its power in streamlining the initial stages of energy simulations.

A key lesson learned from this cycle is that while preprocessing remains invaluable, the integration of more
sophisticated tools necessitates a careful consideration of the initial setup efforts. These upfront investments
in integration are crucial to ensure seamless operation within the expanded framework.

Despite the initial integration overhead for complex tools, the true strength of DataBri-X lies in its inherent
reusability. The ability to reuse onboarded tools, data and established workflows is proving to be a foundational
benefit, moving beyond the immediate setup and deployment time reductions observed in earlier cycles. We
anticipate that this reusability will lead to progressively decreasing efforts in future cycles, manifesting as
tangible savings in both cost and labor as our processes mature and leverage the established framework more
extensively.
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4 Use case 3 — The Legal Data Space

The objective of this UC is two-fold. It tests, on the one hand, how DataBri-X can contribute to a public Data
Space and, on the other hand, how well it fits in the legal data domain. In order to test this, we have mainly
investigated two scenarios. Scenario 1 is to develop a nucleus for a legal Data Space. This covers objective
one, but also gives the foundations for objective two, since the data processing needs to take place in some sort
of Data Space environment. Scenario 2 executes legal data management workflows using the DataBri-X
toolbox by enriching and analyzing legal data in several languages. In this project we have decided to use
German and Polish as test languages.

4.1 Final design and testing of scenarios for Cycle 2

We had to invest significant effort in Cycle 2 as on one hand, we needed to replace parts of the outdated
TRUSTS environment with a new connector to maintain IDSA compliance. On the other hand, we had to set
up an entirely new Scenario 2—previously postponed due to limited resources—so that we could present
concrete results for UC1 and UC2 during the midterm review.

4.1.1 Scenario 1

We have not evaluated scenario 1 further. We mainly replaced and updated the technical components described
in D5.2 to align with the latest changes to the JenPlane architecture and the Data Spaces integration.

4.1.2 Scenario 2

Scenario 2 relates to enrichment and analysis tasks. We tried to aggregate a larger number of tools in one
workflow, so that we could test performance and data flow issues in a realistic scenario.

4.1.2.1 DataBri-X tools used for Scenario 2
e Document Splitting Legal Service: Small tool to split court decisions in semantic units

e DSR: Tool to further tag the document on sentence level in order to see where a sentence starts and
ends

e PoolParty Suite: The PoolParty Extractor is used to enrich the documents with legal concepts from a
thesaurus

e LER: This tool is used to enrich the documents with different kinds of legal entities

e TIMEX: This tool is used to enrich the documents with different kinds of time expressions

e DataViz: Tool to visualize the documents and execute similarity matching algorithm in the background
e Data Integrity: Tool using blockchain to ensure that the results of the enrichment tasks are preserved

4.1.2.2 Datasets used for Scenario 2
We focused on the enrichment and analysis of court decisions. This is a concrete and still manageable UC
coming from the legal community.

We used two datasets mainly: German and Polish court decisions in the labour law domain to test multilingual
capabilities.

We also used court decisions in different formats like PDF and HTML, so that we could address UC3
UC3_KPI-7 accordingly, since court cases are per definition limited in their internal structure, so differences
were mainly to be expected in the MIME type of the files.
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4.1.2.3 Tools flow for Scenario 2

WKD Court Document | | DSR || PoolParty | | LER | | TIMEX ] Data |,
Cases Splitter Integrity

Figure 24: UC3 Scenario 2 flow

Objective of the Workflow:

The primary objective of this workflow is to enable the automated, content-level comparison of legal
documents. Using case law documents as an example, the scenario unfolds as follows:

To ensure comparability, each document is first segmented into legally meaningful components. These
segments may include sections. Subsequently, the documents are enriched with metadata extracted through
various analytical tools. This metadata may include, but is not limited to: date of issuance, relevant time
periods, applicable laws and regulations, judicial body, and legal domain.

The generated output is subsequently secured using appropriate information security measures to ensure
protection against unauthorized access, tampering, or data integrity breaches.

In the final stage, the enriched information is visualized within the document—either through color-coded
highlights or by generating a timeline that reflects the chronological and thematic structure of the legal content.

4.1.2.4 Testcases for Scenario 2
In order to have a common way to report the testcases executed as part of Cycle 2, the template provided in
D5.1 was used.

We tested mainly three things, in line with the defined UC specific KPIs:

o the workflow itself
o the quality of the data management tasks
e the JenPlane UI and functionality

The executed Testcases can be found in the following tables:

Table 28: UC3 testcase 1

Specification Value

Testcase ID UC3 TC 1

Input Data German and Polish Court cases
Data type Text

Data Format PDF

Data Storage WKD Data Space

Privacy Aspects n/a

Execution Environment JenPlane AWS environment
DataBri-X Tools See Section 4.1.2.1

Target KPIs UC3_KPI-8

Expected Output A workflow with three tools can be defined and executed
Execution SUCCESS
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Testcase ID UC3_TC 2

Input Data German and Polish Court Cases
Data type Text

Data Format PDF, HTML, XML

Data Storage WKD Data Space

Privacy Aspects n/a

Execution Environment

JenPlane AWS environment

DataBri-X Tools

See Section 4.1.2.1

Target KPIs UC3 KPI-5, UC3_ KPI-6, UC3_ KPI-7

Expected Output The pilot works with legal data and gives back meaningful enrichment
results

Execution SUCCESS

Table 30: UC3 testcase 3

Testcase ID UC3 TC 3

Input Data German und Polish Court Cases
Data type Text

Data Format PDF

Data Storage WKD Data Space

Privacy Aspects n/a

Execution Environment

JenPlane AWS environment

DataBri-X Tools

See Section 4.1.2.1

Target KPIs UC3_KPI-9
Expected Output Domain experts successfully use and test the platform
Execution SUCCESS

Table 31: UC3 testcase 4

Specification Value

Testcase ID UC3 TC 4

Input Data German und Polish Court Cases
Data type Text

Data Format PDF

Data Storage WKD Data Space

Privacy Aspects n/a

Execution Environment

JenPlane AWS environment

DataBri-X Tools

See Section 4.1.2.1

Target KPIs UC3_KPI-3

Calculate the time it takes to run an end to end deployment of scenario
Expected Output N
Execution SUCCESS
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4.1.2.5 Results for Scenario 2

The results after implementing both scenarios for the 2 Cycles are promising. The idea works and a lot of the
technology needed was made available in the course of the project through JenPlane. The KPIs were met, at
least on a level that can be expected from a prototype. This is specifically true for UC3_KPI 6. We were
expecting that more resources could be invested in the development of the functionality of the tools with
regards to enrichment and analysis. Since most resources went into the technical development to achieve TRL
8, we had to adjust our expectations.

4.1.2.6 UC level KPIs for Scenario 2
For the uniform reporting and update of the KPIs, the template provided in D5.1 was used. The target values

mentioned refer to Cycle 2 and the tests conducted within the second cycle have achieved those targets for
UCs.

Table 32: UC3 KPI-1

ID UC3_KPI-1

Name All tools work with the test data provided by WKD

Type Use-Case specific

Objective The pilot works with legal data and addresses legal data requirements
Calculation The defined workflows achieve the expected results

Target Value One workflow is successfully executed and the results are as expected
Execution SUCCESS

Table 33: UC3 KPI-2

Specification Description

ID UC3 KPI-2

Name All tools work with WK data in another language

Type Use-Case specific

Objective The pilot works with legal data and addresses legal data requirements
in a second language

Calculation The defined workflows achieve partially good results

Target Value One workflow is successfully executed

Execution SUCCESS

Table 34: UC3 KPI-3

Specification Description

ID UC3_KPI-3

Name All tools can work with legal data from other sources
Type Use-Case specific

. The pilot works with legal data and addresses legal data requirements
Objective WithII)lOIl—WKD data : ¢ !
Calculation The defined workflows can be successfully executed
Target Value The pipeline does not break
Execution SUCCESS

Table 35: UC3 KPI-4
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ID UC3 _KPI-4
The pilot can successfully run defined workflows with three or more
Name .
tools using JenPlane
Type Use-Case specific
Objective Tool integration on the DataBri-X pilot works
Calculation A workflow with three tools can be defined and executed
Target Value The pipeline does not break
Execution SUCCESS

Table 36: UC3 KPI-5

ID UC3_KPI-5
Name SMEs can define and execute workflows by using JenPlane
Type Use-Case specific
. SMEs can use the system to define and execute according to scenario
Objective )
Calculation Domain experts successfully use and test the platform
Target Value A domain expert can successfully run defined workflows
Execution SUCCESS

4.2 UC3 Data Space integration

As described in section 3.2, data space integration within cycle 1 was achieved using the data space connectors
developed in the context of the TRUSTS project. As decided in the consortium, in Cycle 2 we migrated to an
EDC connector as this connector is widely supported and used, thus providing a reliable and future-proof data
space implementation. The dataspace serves to provide data (to which access was already granted) as well as
for creating new assets. Contractual obligations are still a human task, within DataBri-X the Sovity Community
Edition EDC was used.

4.3 UC3 Cycle 2 evaluation
4.3.1 System level KPIs
The system level KPIs across use-cases are shown below.

Table 37: UC3 KPI-6

ID UC3 KPI 6
Name Reducing effort for Data Space deployment
Type System level
Objective Minimize deployment time

. Calculate the time it takes to run an end to end deployment of scenario
Calculation

1 and 2

Target Value Mean value less than one week
Execution SUCCESS (for scenario 2; scenario 1 was already tested in cycle 1)

Table 38: UC3 KPI-7
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Specification ~Description

ID UC3_KPI 7

Name Reducing Energy footprint
Type System level
Objective Lower the energy footprint through the DataBri-X platform

. Calculate the energy consumption with and without the ener
Calculation optimization of the SZtaBri—X pfatform ®
Target Value Mean reduction of energy consumption for scenarios 1 and 2 > 5%
Execution Not tested (See 2.3.1)

4.3.2 Final Business Validation

The findings in the first half of the project could be strengthened and confirmed. There is a clear need for a
legal Data Space with a distinct focus on the following aspects:

e Absolute security and avoidance of any litigation risks for data providers and tool users
e The main asset of the platform are the tools, not the data catalogue
e Easy to use application for SMEs

WKD has developed different business model canvases, so that we can estimate if and where the main business
value of the DataBri-X project’s results lies.

DataBri-X mainly offers three KERs: JenPlane, the toolbox and the tools. In addition, UC3 was investigating
the usefulness of a legal Data Space.

The findings for these four assets with respect to UC3 are the following:

JenPlane is a promising methodology and technology. WKD could imagine cooperating and licensing the
software for its own needs in the future, once a commercial maturity is achieved. Therefore, the legal
information market could be a promising area for JenPlane to explore further and address the specific needs of
this industry in the future. WKD would be willing to support TIB in this respect.

The DataBri-X toolbox is from WKD’s point of view a core ingredient for a legal Data Space. Apart from that,
we do not yet see a major commercialization potential for the toolbox as a whole in the legal market. This will
definitely change once the number of available tools and workflows that can be used by legal professionals
has significantly increased. WKD will closely follow further developments here.

Quite a number of DataBri-X tools are relevant for the legal industry and are incorporated in the prototypical
UC3 scenario 2 workflow. In addition, there are more candidates that could be useful in the legal industry in
the end, e.g. IMDEA’s watermarking capabilities. Therefore, we see a matrix of business value aspects for the
legal market for the current tools in the toolbox. We see the following dimensions:

a. Tools that are already in use in the legal industry

b. Tools that are of direct value for the legal industry

c. Tools that are of value as a service in a legal Data Space for the legal industry
d. Tools that are currently outside the scope of the legal industry

This means, of course, that tools in category a automatically fall also into b and c; and b also falls into c. Based
on this categorization, we can classify the DataBri-X tools from D3.1 [20] as follows:

e (Category a tools: RDFox, PoolParty
e (Category b tools: JenPlane, Watermarking, Data Integrity, LER, TIMEX, DSR
e (Category c tools: DataViz, TwitHoard, KnowDE, PBI
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Finally, there is the business validation of a legal Data Space. WKD has created a canvas for that in order to
estimate what it means to run such a Data Space and to make it also commercially successful. Although itisa
reasonable assumption that a legal Data Space can be run successfully by a consortium of players from the
domain and technology providers, since the services envisioned are certainly needed and the legal industry
would be willing to pay for them, the prerequisites to accept such a Data Space are not met and are still quite
some time away. We encountered three areas of concern.

Firstly, Data Spaces as a solution are not yet in a stable and successful state. They are still a matter of research
in many aspects and not a matter of implementation. This will discourage conservative customers, such as
those in the legal industry, who are reluctant to deal with extensive changes and the risk of choosing an
unsuitable solution.

Second, the legal framework when it comes to data management, Al, LLMs etc. is still very much in flux. We
tried to address this uncertainty in scenario 2 of UC3, yet the discussions in different communities show that
in the last years to complexity of the legal challenge is still very high and progress is slow.

Third and most importantly, legal professionals have an extremely high need for secure data environments.
Data Spaces are not there yet and it will likely take a few years until this level of maturity will be achieved.
However, based on our market research and customer relationship networks, it is evident that the pressure on
law firms and public institutions (courts, authorities) is significantly increasing with the rapid growth of Al
tools. The desire for efficiency and addressing demographic changes is driving even conservative institutions
to consider using their own data and Al tools. Small and micro data spaces are emerging, providing specific
applications such as conversational research. Consequently, it will not take years before the market becomes
even more fragmented with numerous micro data spaces. This fragmentation makes it nearly impossible to
fully meet the requirements of ethics, security, and compliance in all cases. Therefore, the call for a Legal
Dataspace that provides all these necessities is becoming increasingly urgent.

The consequence for business validation of a legal Data Space is to keep it for now as a joint project between
academia and industry, to develop things further using private and public funds until the required basis is
available.

4.3.3 Final risk assessment & mitigation

The risk registry introduced in D5.1 and updated in D5.2 has been updated one final time in Table 39 to reflect
the final status of the risks. Some risks have not materialized and will be reported as such, but for others the
status column contains details on how the UC mitigated the risk.

Table 39: Risks and mitigation actions for UC3

Mitigation Action

Cycle 2 status

Data coming from
third parties can be
poor (e.g., noisy
and incomplete).
The DataBri-X
toolbox could
therefore not work
properly, even
when the
technology is
working correctly.

Probability Impact | Importance

Medium

Low

Clear documentation
of data ownership
with statements on
data quality directly
requested from the
owner. Automatic
generation of reports
giving indication
about data processing
success.

Due to the data
limitation on
court cases and
since the files
usually come
from official
sources like the
courts
themselves, we
do not expect a
lot of noise and
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errors in the
data.
The pilot may not Clear documentation
work for all
ossible data types on the scope of the
En d desired P pilot. Preliminary For the WKD
Medium Low automatic analysis on | datasets the
languages and how good the data fits | platform works.
therefore the added .
. the requirements of
value is not clearly .
the pilot.
seen.
Clear ownership and
responsibility
Possible breach of statements on all Currently we do
ethical and privacy datasets and data 1ot have a
topics when processing results. svstematic and
insufficient data is | Low High Regular manual te}:chnical
loaded and used in checks by the pilot lution for thi
the pilot owner to identify S.O ut.lon or this
environment. potential gaps. risk in place.
Provision of hints to
data owners.
For now, due to
Overall refusal of this risk, we
Clear and transparent | recommend to
a legal data space .
. communication keep the legal
due to historical i
. strategy. Different data space more
reservations from . X
Low High levels of data an academic
legal experts exploitation and research
towards P
e usage. Clear data platform than a
digitization and . . .
Al ownership policy. working
’ industry
platform.
Due to the
Constant' . . complexity in
communication with the technical
partners from WP3 to develobment
Delays in the track the progress of there v&lr)as ’
technical the tool development indeed a dela
implementation of | Medium High and to provide early i1 the 4
the DataBri-X and constant feedback implementation
platform tools. that will aid in the Hozvever we '
timely development of manace d,to
the required DataBri- achie\%e our UC
X tools. KPIs

4.4 Lessons learned from Cycle 2
We have achieved the KPIs that we have planned for Cycle 2.

This was only possible because close and frequent collaboration occurred on multiple levels. Tool owners to
JenPlane, UC partner to tool owners, UC partner to all tool owners in the UC, etc. The complexity of such a
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parallel development in many areas at the same time must not be underestimated and requires a strict
governance and documentation process.

We also saw that the legal domain has very complex expectations on enrichment and analysis tasks, which
makes it very challenging for the tool providers to find proper solutions. This is not only because legal
professionals speak “legalese”. It is also because legal texts are the main vehicles for legal professionals to
transport legal knowledge. This means that a lot of relevant knowledge is implicit in the text, yet it still needs
to be contextualized in order to execute the correct enrichment tasks on the right pieces of content. For example,
this is why tools like document splitters and legal sentence detection is key for all subsequent steps.

Work in Cycle 2 showed that it was a good decision to focus on Cycle 1 on UCI. A lot of common development
was defined and executed in UC1, which could then be directly reused later in UC3. This also ensures that we

have a common platform architecture for all UCs, which can be easily leveraged beyond DataBri-X in the
future.
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S5 Final Evaluation & lessons learned for pre-commercialisation

This section presents the final evaluation of the DataBri-X platform in preparation for its potential pre-
commercialisation. The evaluation was carried out throughout the final year of the project and included
interviews with UC Leaders and users, as outlined in the methodology described in D5.2.

As part of the UC evaluation methodology, a questionnaire was used to gather feedback from operators within
the UC Leader’s companies who tested the applications developed using the DataBri-X toolbox. The
participants were asked to score the degree to which they agreed with a statement, with 1 being completely
disagree and 10 being completely agree, and then to leave some qualitive feedback as to why they selected the
number they did. This served as an evaluation of the reception, perception, and potential of the UCs and the
DataBri-X toolbox in addition to the usability and performance evaluation outlined in Section 5.4 below.

5.1 Use case evaluations
5.1.1 UseCasel

UCI1, The Operator Data Space, produced positive results across four distinct scenarios, illustrating the high
useability of the DataBri-X platform alongside the wide-ranging potential of its analytical capabilities. Acting
as a service provider, NOVA created a bespoke workflow offering for each of the four scenarios, deploying
six unique tools between them, providing broad coverage of the toolbox capabilities.

All the KPIs relevant to UC1 have been met or surpassed except for one KPI (UC1_KPI-8) shared by all UCs
that was found to be inappropriate as detailed below. All other KPIs were met or exceeded, in most cases by a
significant margin, demonstrating the overwhelming technical success of UC1. Details of each of the KPIs can
be found in the UCI section above.

Table 40: UC1 KPI success

KPI ' Result ' Details

UC1_KPI-1 Success Exceeded target by 15x
UCI1_KPI-2 Success Exceeded target by 4x
UCI1_KPI-3 Success Met target

UC1 _KPI-4 Success Exceeded target by 2x
UC1_KPI-5 Success Exceeded target by 2x
UC1_KPI-6 Success Exceeded target by 250x
UC1_KPI-7 Success Exceeded target by 500x
UC1_KPI-8 Not tested -

In creating four contextually different offerings, NOVA demonstrated the versatility of the DataBri-X toolbox,
implying a broad range of potential applications and therefore businesses that would reap the benefits. Through
internal presentations and interviews, NOVA gathered feedback from the Marketing, Customer support and
Network Infrastructure departments with all groups expressing intrigue at the results of the scenarios, clearly
indicating that they would use the current and planned capabilities to support and improve their work. The
results of the questionnaire showed that all users would like to continue using the application, with all users
agreeing with the statement ‘I would like to continue using this application in future’, with an average score
of 7.5. Likewise, users strongly agreed with an average score of 8.0 that the application ‘enabled them to do
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some faster, better, or that they couldn’t previously do’, with one user saying ‘Analysis that was previously
done manually can be automated with the right tools’. Finally, there was an extremely strong sense amongst
users that the DataBri-X toolbox would be valuable in solving other UCs within their organisation, and for
other organisations in general, with an average score of 8.6. Users said ‘The potential is definitely there’, ’I
can see it becoming part of our internal processes’ and ‘I can see this become a powerful tool in our company’.
When contextualised with these responses, the UC results suggest the DataBri-X platform is capable of
powerful analytics that are highly desirable, are more efficient than manual calculations, and can uncover
insights that were previously unknown. This has the potential to partially alleviate time and skill requirements
involved in performing analytics; an outcome relevant to a vast number of businesses operating today.
Altogether, this supports the notion that the DataBri-X platform has commercial viability.

5.1.2 Use Case 2

UC2, The Energy Data Space, also presented encouraging results, having implemented a complex workflow
to automate pre- and post-processing steps in addition to sophisticated simulation analysis. In doing so, SIE
successfully utilised five DataBri-X tools to showcase an end-to-end deployment of an Energy Community
digital twin.

All the KPIs relevant to UC2 have been met or surpassed except for one KPI (UC2_KPI-2) shared by all UCs
that was found to be inappropriate as detailed below, and one KPI (UC2 KPI-4) that showed partial but
significant success. The other three KPIs relevant to UC3 showcased very high levels of technical success,
with the two numerical KPIs being exceeded by many times, and the final KPI being achieved perfectly,
reducing the output deviation from a small percentage to zero. Details of each of the KPIs can be found in the
UC2 section above.

Table 41: UC2 KPI success

KPI Result ' Details

UC2_KPI-1 Success Exceeded target by 7x
UC2 KPI-2 Not tested )

UC2 _KPI-3 Success Perfectly achieved

UC2 KPI-4 Partial success 1 of 2 sub-steps achieved
UC2 KPI-5 Success Exceeded target by 12x

The time saved by automating the previously extensive manual processing steps greatly benefits the end user,
enabling them to complete tasks much faster and with easier refinement cycles without compromising
accuracy. Combined with the ease of access to relevant Data Spaces, this ultimately promotes a more agile
approach to the simulation process. Businesses working with parallel applications will observe benefits in
reducing development costs and the resources required, and in increasing the quality of end results. The results
of the questionnaire showed that most users would like to continue using the application, with most users
agreeing with the statement ‘I would like to continue using this application in future’, with an average score
of 6.7. However, all users agreed, with an average score of 7.0, that the application ‘enabled them to do
something faster, better, or that they couldn’t previously do’, with one user noting they could now do
something ‘which was previously not possible’ and ‘saved time’ in other areas. Finally, while the users were
ambivalent about whether this the DataBri-X toolbox could be used to solve additional problems in their own
narrow field, giving an average score of 6.3, they very strongly agreed with the fact that other organisations
could utilise this for their own gain, with an average score of 8.3 seeing the wider benefits of the toolbox.
Users said “We develop towards lo/no code engineering - JenPlane allows to easily link services and generate
executable workflows. that helps the engineer to focus on their task and not being an expert in a workflow
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engine.’” and ‘I definitely see the potential of the tools and the orchestration. It opens up a wide range of new
services.’

5.1.3 Use Case3

UC3, The Legal Data Space, once again offered affirmative results, demonstrating the capability of the
DataBri-X toolbox to create unique and complex data-solutions. WKD deployed 5 DataBri-X tools across two
UCs to enable the enrichment and analysis of legal data. WKD also achieved success in the development of
the Legal Data Space and demonstrated that users of the DataBri-X platform could upload and download
datasets. No questionnaire results were gathered for UC3 due to the differences from the other UCs as outlined
in Section 4.All the KPIs relevant to UC3 have been met or surpassed except for one KPI (UC3 KPI-7) shared
by all UCs that was found to be inappropriate as detailed below, and one KPI (UC3_KPI-1) that showed partial
but significant success being achieved in a sub-workflow. Five other KPIs were achieved, with four offering
binary pass/fail outcomes of which all passed, and UC3_KPI-6 significantly exceeding the target to minimize
deployment time. Details of each of the KPIs can be found in the UC3 section above.

Table 42: UC3 KPI success

KPI ‘ Result ‘ Details

UC3 KPI-1 Success Achieved with sub-workflow
UC3_KPI-2 Success Met target

UC3_KPI-3 Success Met target

UC3_KPI-4 Success Met target

UC3 KPI-5 Success Met target

UC3_KPI-6 Success Exceeded target by 84x

UC3 KPI-7 Not tested )

Through their creation of a legal data space, WKD discovered that users were more interested in a space to
management their own data, rather than to access the data that had been curated by WKD themselves—
highlighting a new potential commercial avenue.

5.2 Cross-use case KPI assessment

UC specific KPIs were outlined in the GA to guide and monitor progress. As indicated above, all the UCs met
or exceeded their KPIs with the exception of some KPIs that proved to be unrelated and counterproductive to
the UCs. Some of those KPIs can be seen in Table 43.

Table 43: Sample KPIs from the GA

Outdated KPI ‘ Original Target Value (M36)

DataBri-X tools to be used >70% of the DataBri-X tools
Effort for Data Space deployment 1 day

Lower energy footprint through DataBri-X 20%

Increase of renewable energy usage > 10% per user on average
Datasets processed >20

Domain specific vocabularies used >20
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Firstly, each UC was targeted to implement 70% of the tools available in the DataBri-X toolbox. However, as
a broadly applicable, multi-functional toolbox, many of the tools were not relevant to the individual UC, so
could not be used in any meaningful way. To perform the test coverage intended by this KPI, a validating
micro-workflow was created for each tool in the toolbox that was not included in a UC, demonstrating the
functionality of every tool. Across the 3 UCs however, more than 70% of the onboarded tools in JenPlane were
utilized in all the scenarios, providing a clear indication regarding the usefulness of the tools and the level of
maturity of the UCs and the toolbox.

Secondly, each UC targeted a reduction in energy consumption from existing workflows to the workflows
created via the DataBri-X toolbox. This proved difficult to verify insofar as energy measurements of the
complex workflows presented a challenge, both for a baseline and the new workflows created by the UCs. A
concrete explanation is provided in 2.3.1. Similar challenges arose with the renewable energy usage KPI.

Finally, the KPIs for number of datasets processed and specific vocabularies used proved reductive rather than
helpful, as the UCs needed to focus in on their domain. Through experimentation, this showed that quality was
preferred over quantity, prompting a change from this KPIs in order to improve the DataBri-X project output.
Still, in most scenarios the actual datasets processed vastly exceeded the proposed KPI of 20, as shown from
the respective UC level KPIs.

Reducing the effort for Data Space deployment remained a KPI as it accurately reflected and served to guide
the goals of the project.

The KPIs were carefully considered and adjusted in order to align them with the initial goals outlined in the
GA as more information was gained that could be used to better inform these decisions. Ultimately, these
careful corrections helped to guide development of the DataBri-X toolbox through to its final state of
completion, serving several real users via a diverse set of UCs as illustrated here, garneting exceptional
feedback across the board.

5.3 Usability and performance evaluation

In addition to interviews and scenario-based assessments, a structured usability and performance evaluation
was conducted to gain further insight into how the DataBri-X platform performs from the user perspective
across various technical and organisational environments.

The evaluation aimed to gather structured feedback from UC partners on aspects such as user experience,
system performance, tool integration, and data handling, thereby complementing the qualitative findings from
the UC implementations.

5.3.1 Objectives

The objective of the evaluation was to collect structured insights into how intuitive, usable, and reliable the
platform is in real deployment conditions. In particular, it aimed to assess:

e Ease of onboarding and learning curve

o (Clarity and usability of the user interface

e Integration and accessibility of tools

e Performance under various data volumes and workloads
e Alignment with security, privacy, and ethical standards
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5.3.2 Methodology

The evaluation was carried out through a digital questionnaire distributed to UC partners. These questionnaires
are an addition to the ones that were used to assess the technical quality of the UCs, as reported in Section 5.2
and focus more on the usability and perception of the platform by its potential users. The survey was designed
to be completed in approximately 15 minutes and included both quantitative and qualitative questions. To
ensure unbiased feedback, participation was anonymous.

The questionnaire was structured around a series of statements to be rated on a six-point Likert scale, along
with optional open-ended questions to capture additional comments and suggestions.

5.3.3 Focus areas
The questionnaire covered the following aspects of the platform:

e Onboarding and interface usability — Whether the platform was intuitive to access and navigate

e Tool integration and task execution — The ease with which users could find, configure, and apply
integrated tools

o Performance and responsiveness — Platform behaviour during task execution under different
workload scenarios

e Security, privacy, and ethics — Confidence in the platform’s handling of sensitive data and alignment
with GDPR and ethical guidelines

5.3.4 Analysis of results

The structured usability and performance evaluation conducted through the questionnaire provided valuable
insights into how the DataBri-X platform is perceived by its end users within the UC environments. A total of
8 participants responded, of which 6 were males and 2 females, representing a range of age groups: 35-44 (4
participants), 45-54 (3 participants), and 25-34 (1 participant). Their degree of familiarity with data science
flows and tools varied, with 4 reporting intermediate experience (1-3 years), 3 advanced experience (more
than 3 years), and 1 beginner-level experience (less than 1 year). In addition to the quantitative responses, the
questionnaire also included open feedback, which offered qualitative perspectives on user experience,
challenges, and improvement opportunities. This combination of numerical data and participant comments
allowed for a balanced assessment of the platform’s strengths and areas needing development. Overall, the
results confirm the platform’s strong security features and relevance for technical users, but highlight
onboarding, ease of use, and tool configuration as significant areas for improvement, especially for non-
technical participants.

5.3.4.1 Onboarding and interface usability

A central objective of the evaluation was to assess how easily users could engage with the platform during
initial setup and navigation. Results indicate that about 20% of respondents agreed or strongly agreed that
onboarding was straightforward, while just over half (around 55%) remained neutral and a quarter (around
25%) disagreed.

Several participants reported that the initial setup was difficult and required technical support, especially for
those with limited technical expertise. Others mentioned that the learning curve was steep at first but improved
over time. These insights suggest that while the platform supports users with some technical background, less
experienced participants require stronger onboarding support. Suggested improvements include step-by-step
tutorials, onboarding wizards, and visual tooltips to accelerate familiarity with workflows.
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5.3.4.2 Tool integration and task execution

Tool integration was intended to enable seamless workflow implementation across diverse UCs. The survey
results confirm that integration and configuration are perceived as challenging. Roughly 40% of respondents
disagreed that tool integration was easy, while most of the remainder selected neutral. Only a small minority
reported no difficulties.

Participants explained that tool interconnection was not intuitive and often required support from technical
staff. While some users adapted effectively with assistance, non-technical users found the process challenging.
Suggested enhancements include pre-set templates, automated configuration, and expanded documentation to
ease tool use.

5.3.4.3 Performance and responsiveness

Performance and responsiveness emerged as a critical factor in user experience, given the need to handle
diverse datasets and workloads across UCs. The findings reveal that around two-thirds of participants rated the
platform positively in terms of responsiveness and performance, while about 25% were neutral and fewer than
10% expressed dissatisfaction.

Most respondents confirmed that the platform performs reliably under average conditions; however, several
comments indicated that delays and slowdowns could occur when handling larger datasets or more complex
processing tasks. This points to a need for further optimisation, particularly for UCs requiring the management
of high-volume or high-velocity data. Overall, while performance is adequate for most operational conditions,
improvements in scalability and speed under pressure will further strengthen user satisfaction.

5.3.4.4 Security, privacy, and ethics

Security, privacy, and ethical compliance are fundamental elements of the DataBri-X platform, particularly
given its role in supporting data sharing and reuse in sensitive domains. Here, the evaluation produced the
strongest results: more than 80% of respondents agreed or strongly agreed that the platform provides adequate
protection of sensitive data and is aligned with GDPR and ethical standards. A small percentage (around 15%)
selected neutral, and none of the respondents strongly disagreed, which reflects a high level of trust in the
platform’s safeguards.

This high degree of confidence in security features underscores the robustness of the platform’s design in
addressing one of the most sensitive aspects of data-driven solutions. Qualitative feedback emphasised
appreciation for compliance mechanisms and data governance features. While no major concerns were raised,
a few respondents suggested the possibility of enhancing transparency of security processes, for example by
providing dashboards or logs that communicate security and privacy events more explicitly to end users.

5.3.4.5 Overall interpretation

The evaluation demonstrates that the DataBri-X platform is regarded as promising, with strong potential to
support automation, analytics, and secure data management. However, the experience varies sharply between
technical and non-technical participants. Users with technical expertise adapted successfully, while others
faced steep learning curves and relied heavily on support.

Key opportunities for enhancement, based on UC experiences, include:

e Onboarding support: Tailored guidance, tutorials, and wizards to reduce barriers for non-technical
users.
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e Tool configuration simplification: Pre-set templates and automated options to minimize technical
burden.

e Performance optimization: Enhancements for responsiveness under large-scale or complex data
conditions.

e Transparency in security: Dashboards or logs to reinforce user trust in data protection.

By addressing these points, the platform can extend usability beyond technically skilled users and strengthen
adoption across a wider range of real-world UCs.

5.4 Commercialisation Readiness and Lessons Learned

The evaluation results highlight both the strengths and the challenges of the DataBri-X platform as it moves
towards potential pre-commercialisation. Across all UCs, the platform demonstrated strong analytical
capabilities, robust security, and the ability to solve complex real-world problems. At the same time, recurring
themes emerged regarding usability, onboarding effort, and the breadth of the toolbox.

Each UC Leader raised doubts as to the broader commercial viability of the DataBri-X toolbox due to several
compounding factors, primarily around usability and focus. Through their use, it was realised that only a small
percentage of the available tools were relevant to each UC. This led to the shared conclusion that most
companies, aside from the largest with the most diverse internal goals, would not need and all-in-one toolbox,
but rather a specific set of targeted tools. In addition, as the toolbox currently exists, onboarding new tools,
automating workflow creation, and automatically managing data flow between tools remains a challenge, with
significant effort having been taken to create the initial run of each scenario. This was proven to be worth the
effort by all the UCs, due to the benefits of the automation of the process and the potential for repeatability.

Despite these challenges, the UC Leaders all also highlighted the value in the curated data spaces and TRLS
tools, stating that individual tools that had benefitted from development within DataBri-X had obvious
commercial viability. They each expressed a desire to continue using the tools within their organisations after
the project had come to an end.

Ultimately, the DataBri-X project has delivered a fully working prototype solution that addressed real-world
problems across very different sectors. All three UCs met or surpassed their KPI targets, apart from the two
cross-cutting KPIs that proved unrealistic in practice. Questionnaire results further confirmed that end users
valued the automation, efficiency gains, and analytical insights enabled by the toolbox, while also pointing to
onboarding, usability, and tool configuration as areas for improvement.

Taken together, these findings suggest that the platform has achieved proof of technical feasibility and
demonstrated tangible benefits for end users. At the same time, its path to commercialisation will depend on
refining the user experience, focusing the offering on tailored toolsets, and reducing entry barriers for non-
technical organisations. With these adjustments, the DataBri-X toolbox and its TRLS tools (already proven to
be of high value within the UCs) hold strong potential for sustainable adoption and commercial impact beyond
the project.
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6 Updated Ethics Compliance

As DataBri-X enters its final stage, ensuring that ethics are not only addressed at a policy level but also
demonstrably embedded in field practice has been a priority. Building on the foundations established in D5.1
and monitored by the Data Ethics Board, the final evaluation phase included a structured and thorough ethics
self-assessment questionnaire consisting of 54 questions, which was completed by each UC leader. The actual
questionnaire distributed to the UC leaders is available in Appendix I. These assessments allowed the project
to reflect on real-world application of ethical guidelines, particularly with regard to data governance, Al
accountability, research integrity, and societal impact. The added value of this approach for Al accountability
primarily lies in raising awareness among all stakeholders about the requirements associated with the use of
data in the context of Al applications. The key insight here is that these requirements should be considered
during the architecture of data spaces, rather than being a process of subsequent legal review as has been the
case until now.

The analysis is organized across five key domains of ethical relevance, using a comparative table and
commentary format to ensure clarity and transparency. Following the detailed tabular presentation of results
across each ethical domain, the section concludes with a radar chart that synthesizes the overall compliance
profile of the three UCs, offering a comparative visualization of their respective strengths and areas for further
development.

6.1 Data collection and usage

This domain assesses whether data practices respect legal boundaries, purpose limitation, consent, and
appropriate minimization of data, as shown in Table 44.

Table 44: Data collection and usage assessed in questionnaires

Ethics dimension UC1 (Telecom) UC2 (Energy) UC3 (Legal)
Data. stored in specific Yes Yes Yes
location
Natlf)nal legislation No Yes Yes
applies
Informed consent N/A (Anonymized) No (Svnthetic dat N
obtained onymize o (Synthetic data) 0
Lawful basis for .
processing established Yes N/A (Synthetic only) Yes
Ethical .

thica anq transparent Yes Yes (Simulated) Yes
data collection
D i -

data s relevant and Yes - No (Early-stage Yes
limited simulation)
D leti

ata de gtlon/erasure Yes Yes Yes
procedures in place

All UCs confirmed structured data governance practices. UC1 and UC3 showed full legal and ethical
alignment. UC2 deviated slightly by noting that early-stage synthetic data wasn’t always filtered for strict
project relevance; this is understandable in the context of simulation testing and has no significant ethical risk.
Consent was not required in any case due to the absence of personal or non-anonymized data.
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6.2 Data security and governance

This category looks at how each UC addresses data confidentiality, access control, and resilience to security
threats, as shown in Table 45.

Table 45: Data security and governance assessed in questionnaires

Security measure ucC1 uC2 ucCs3
GDPR-compliant
technical & Yes Yes Yes
organizational measures
U —of-the-

se of §tate of-the-art Yes Yes Yes
technologies
A

cces; controls  for Yes Yes Yes
authorized users
ISO.2700.1 or equivalent Yes Yes No
certification
Assessment of
cyberattack No No No
vulnerabilities
E i fexch
d:tc;ryptlono exchanged N/A Yes No

Security best practices were broadly applied across all UCs, with UC1 and UC2 demonstrating particularly
robust organizational safeguards, including ISO certification. UC3 lacks certification, which is mitigated by
internal access controls and the limited sensitivity of its processed data. The absence of vulnerability
assessments across all UCs was noted. While not critical at this pilot stage, it is recommended for future
deployments, especially where Al or cross-domain data exchange is involved.

6.3 Al ethics and transparency

Only UC1 and UC3 apply Al models. This section assesses the extent to which those models are explainable,
fair, and transparent, as shown in Table 46.

Table 46: Al ethics and transparency assessed in questionnaires

Al ethics criteria UcC1 UC2 (N/A) uC3
?I model. use and Yes No Yes
ocumentation

Bias assessment Yes No No
performed
Monitoring for
algorithmic fairness Yes No No
Explainability and Yes No Yes
transparency ensured
Societal impact

. Yes No Yes
considered
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Adherence to
Trustworthy Al Yes No Yes
Guidelines

UCI1 stands out for its mature Al ethics integration, including bias monitoring and transparency. UC3, while
adhering to explainability guidelines, has yet to implement bias assessment, which should be addressed in

future updates as its legal Al tooling matures. UC2 correctly marked all fields as not applicable due to the
absence of Al systems.

6.4 Research integrity and ethics approval

Table 47: Research integrity and ethics approval assessed in questionnaires

Res.earch Integrity uct uCc2 ucCs3
Indicators

Documentatlop of Yes Yes Yes
research practices

Ethu;al approval where N/A N/A Yes
applicable

Confidentiality of

subject data ensured Yes A e

All UCs confirmed adherence to reproducibility and documentation standards, as shown in Table 47. UC3,
involving real legal service users and potentially sensitive data, secured formal ethical approval. The other

UC:s operated on anonymized or simulated data, exempting them from formal review, which aligns with ethical
research guidelines.

6.5 Broader ethical and societal impact

This section captures sustainability, stakeholder engagement, and system reliability communication.

Table 48: Broader ethical and societal impact assessed in questionnaires

Broader Ethics Criteria | UC1 uC2 UC3
Ervi .

nv1.ronmental impact Yes Yes Yes
considered
Ethi i

ical concern reporting Yes No Yes

mechanism in place

takehold t
Stakeholder engagemen Yes No Yes

on ethics

UC1 and UC3 have demonstrated strong engagement with stakeholders and put reporting mechanisms in place
for ethical risks, as shown in Table 48. UC2 has not yet formalized such processes, which is understandable
given the prototype status of the energy community and reliance on simulated data. Still, it is recommended
that such mechanisms be introduced in future iterations to ensure responsiveness to stakeholder concerns as
deployment becomes more real-world oriented.

6.6 Summary

To complement the detailed tables, the bar chart in Figure 25 summarizes ethical compliance across the five
assessed domains. Each axis represents a key domain, scored from 0 (no compliance or not applicable) to 5
(full implementation of best practices).
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Ethics Compliance Summary by Use Case and Domain

Use Case

UCL - Telecam
= UC2 - Energy
EEm UC3 - Legal

Compliance Score (0-5)

Figure 25: Ethics compliance bar chart summary for DataBri-X use cases

The bar chart provides a final comparative overview of ethical compliance across the five assessed domains.
UC1 (Telecom) consistently demonstrates high alignment with ethical standards, reflecting its strong
integration of data governance, Al transparency, and stakeholder engagement practices. UC3 (Legal) also
shows robust implementation, especially in research integrity and societal accountability, with minor gaps in
Al bias mitigation noted for future refinement. UC2 (Energy), while operating with synthetic data in a
simulation-based context, understandably shows more limited integration in areas such as data relevance
filtering and stakeholder dialogue. These deviations are proportionate to the UC’s scope and maturity and
highlight clear ethical pathways for scale-up and deployment beyond the project lifecycle.

6.7 Conclusion and recommendations

The final ethics self-assessment confirms that DataBri-X partners have not only addressed ethics conceptually
but implemented them in field trials, tailored to the data types and technical components of each UC. Where
gaps exist, they are minor and either:

e justified by the nature of the data (e.g., anonymized or synthetic), or
e appropriate to the pilot phase and scalable in future deployments.

These findings validate the relevance of the Data Ethics Board’s guidance and confirm that ethics has been
integrated not as an add-on, but as an operational component of the DataBri-X ecosystem. The project is thus
ethically grounded and fit for responsible exploitation and future scalability.
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7 Conclusions

This deliverable marks the completion of the planning, implementation, and operational management of the
three DataBri-X pilots during Cycle 2. It demonstrates the evolution of the agile-based methodology initially
introduced in D5.1 and enhanced in D5.2, which has effectively guided the iterative development, integration,
and evaluation of the UCs across diverse scenarios. The standardized procedures adopted for reporting Test
Cases, KPIs, risks, and mitigation actions ensured consistency and traceability throughout the pilot activities.

The UCs have matured significantly in this final Cycle, with each one decomposed into focused scenarios to
better assess the capabilities of the DataBri-X platform. Their integration with JenPlane has played a critical
role in harmonizing design and execution processes across pilots, further strengthening the platform’s utility
and cohesion. The deliverable presents final details of the Data Space architecture and integration, as well as
a comprehensive evaluation of the DataBri-X tools and datasets used in Cycle 2.

Thorough documentation of testing activities, risk assessments, KPI outcomes, and lessons learned offers a
holistic view of the pilots’ performance both at the individual UC level and system wide. These insights not
only validate the technical and business viability of the platform but also provide a foundation for its transition
toward pre-commercialisation.

This deliverable also reflects a strong alignment with the requirements defined in WP2 (as per D2.1 and D2.3),
and the development outcomes under WP3. Ethical, compliance, and regulatory considerations have been

continuously monitored through the evolving Ethics framework, ensuring responsible execution across both
Cycles 1 and 2.

Ultimately, this deliverable concludes the pilot execution phase of WP5 and serves as a milestone for validating
the DataBri-X platform’s readiness for real-world application. It highlights both the technical robustness and
business potential of the UCs, offering clear direction for their future evolution beyond the project.
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Appendix I

Ethics considerations questionnaire for UC leaders

Introduction

This questionnaire is designed for DataBri-X Use Case leaders to assess and ensure compliance with ethical
considerations throughout the data collection and usage processes.

Your responses will help us evaluate the alignment of your use case with ethical standards, data protection
regulations, and research integrity principles.

Please answer the following closed-ended questions to the best of your ability. If additional clarification is
needed, feel free to provide it. In cases where a question is not applicable, please indicate by marking N/A.

Data collection and usage

1.
2.
3.

Nk

9

10.
11.
12.
13.
14.
15.
16.
17.
18.

Will the data for the Use Case be stored in a specific location? (Yes/No)

Is there national legislation that applies to the data storage location? (Yes/No)

Have you identified and documented all data sources for your Use Case, including third-party sources?
(Yes/No)

Are the data owners for each data source clearly identified? (Yes/No)

Are the users of this data identified? (Yes/No)

Is the intended purpose of the data for the Use Case clearly defined? (Yes/No)

Is the data collection method transparent and ethical? (Yes/No)

Is the data relevant and limited to the purposes of the project? (Yes/No)

Have you obtained informed consent from data subjects for personal data? (Yes/No)

Are you only collecting data that is relevant and necessary for the project? (Yes/No)

Is there a lawful basis for processing the data in your Use Case? (Yes/No)

Is there a specified duration for data storage? (Yes/No)

Do you have procedures for data erasure and deletion? (Yes/No)

Is there a security classification for the data to control access? (Yes/No)

Are you using any controlled vocabularies (terminologies, taxonomies, code lists)? (Yes/No)
Will you be transferring data outside the EU? (Yes/No)

Have you considered the relevant data protection regulations for data transfer? (Yes/No)
Have you assessed the potential for unintended consequences of your Use Case? (Yes/No)

Data security

19.
20.
21.
22.
23.
24.

25.
26.

Do you have appropriate technical and organizational measures in place to protect all data in
accordance with the GDPR? (Yes/No)

Are you using state-of-the-art technologies for secure storage, delivery, and access to data? (Yes/No)
Have you assessed potential forms of attacks to which the Al system could be vulnerable? (Yes/No)
Have you considered different types and natures of vulnerabilities, such as data pollution and
cyberattacks? (Yes/No)

For cyberattacks, have you investigated data encryption methodologies for exchanged messages?
(Yes/No)

Do you have measures in place to ensure the integrity and resilience of the Al system against potential
attacks? (Yes/No)

Have you implemented access controls to restrict data access to authorized personnel only? (Yes/No)
Is your organization Information Security certified (e.g., ISO27001: 2013)? (Yes/No)

Al ethics

27.
28.
29.

Are you using any Al models or language resources in your Use Case? (Yes/No)
Have you documented the Al models and language resources being used? (Yes/No)
Have you assessed the potential for bias in the Al systems? (Yes/No)
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30. Have you established processes to test and monitor for potential biases during development? (Yes/No)

31.
32.
33.

34.
35.
36.
37.
38.

39.
40.
41.
42.
43.
44.

Have you considered diversity and representativeness of users in the data? (Yes/No)

Have you tested for specific populations or problematic use cases? (Yes/No)

Have you researched and used technical tools to improve your understanding of the data and model
performance? (Yes/No)

Is there potential decision variability under the same conditions? (Yes/No)

Have you considered possible causes of decision variability? (Yes/No)

Is there a mechanism to measure the potential impact of variability on fundamental rights? (Yes/No)
Does the Al system accommodate a wide range of individual preferences and abilities? (Yes/No)
Have you assessed the Al system’s usability for individuals with special needs or disabilities?
(Yes/No)

Is information about the Al system accessible to users of assistive technologies? (Yes/No)

Did you consult the community of those with special needs during development? (Yes/No)

Are you ensuring transparency and explainability of Al decisions? (Yes/No)

Are you considering the potential societal impact of the Al systems? (Yes/No)

Are you adhering to the Ethics Guidelines for Trustworthy AI? (Yes/No)

Will the Al system be subject to external guidance or auditing for ethics and accountability? (Yes/No)

Research integrity

45.
46.
47.
48.
49.

Are you following good research practices, including openness and reproducibility? (Yes/No)
Are you avoiding research integrity violations, such as plagiarism and fabrication? (Yes/No)
Are you properly documenting your research methodology and results? (Yes/No)

Are you ensuring confidentiality of information supplied by research subjects? (Yes/No)

Are you obtaining ethical approval for research involving human subjects? (Yes/No)

Other ethics considerations

50.
51.
52.
53.
54.

Have you considered the potential environmental impact of your Use Case? (Yes/No)

Are you complying with all relevant national and EU legislation? (Yes/No)

Do you have a process for reporting and addressing ethical concerns? (Yes/No)

Have you established communication mechanisms to assure users of the system’s reliability? (Yes/No)
Are you engaging with stakeholders to discuss ethics considerations? (Yes/No)
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