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1

Executive Summary

This report addresses the requirements of Deliverable D3.17 and is specifically intended to make available to the
research community and the industry, data sets as a combination of synthetic/ Simulated and anonymised data
used in the LLs of the project. Purpose through the ORDP objectives is to benefit the industry with the findings
of the project and of course to provide a useful platform from which further research can be carried out based
on covered ground.
The Simulation modelling and deployment was the testing agent of the LLs. In full integration with the designed
PI services the simulation has dynamically tested the various scenarios designed and showcased at the end the
benefit of the PI concepts. The data sets required to enable the progress of both the simulation tests and design
of the PI services algorithms were based on both physical (real) data and synthetic ones to fully explore
capabilities and keep relevance to real life conditions.
The ICONET project has joined the Open Research Data Pilot and has successfully shared the data collected and
produced to hopefully aid the realization of the PI paradigm through public access to its findings. The results
have been promising and indicate a strong value adding capacity of the PI concepts.

© ICONET, 2021
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2 Introduction
This report describes the Living Labs deployed for the project following the design and testing of specific use
cases within the scope of the ICONET project. It also describes the data sets which were collected in terms of
description, format and type.
The project joins the Open Research Data Pilot and as per the GA’s requirements it shares the data used for the
execution of the LLs to demonstrate the results of the use cases. The data sets shared are fully in compliance
with the data management policies of the project in terms of confidentiality and protection.

2.1 Mapping ICONET Outputs
The purpose of this section, is to map ICONET’s Grant Agreement commitments, both within the formal
Deliverable and Task description, against the project’s respective outputs and work performed.
Table 2-1 Adherence to ICONET’s GA Deliverable & Tasks Descriptions

ICONET GA
Component
Title

ICONET GA Component Outline

Respective
Document
Chapter(s)

Justification

DELIVERABLE
D3.17: Open
data sets to
demonstrate
LLs concepts

As the LLs are described in confidential
deliverables, ICONET will use a
combination of synthetic/simulated and
anonymised real data of the LLs to
produce/showcase simulations of the
most successful LLs use cases (to be
defined at M26). These datasets will be
made available to the research
community and to the industry

Chapters: 3
and 4

Chapter 3 and 4 discusses the
details reference data and work
executed

TASKS
Not applicable

2.2 Deliverable Overview and Report Structure
The document executes the task T3.1 a management and monitoring task for the series of the four LLs.
Chapter 1 provides the Executive Summary.
Chapter 2 details the ICONET’s DoA commitments and Task description and the mapping to the deliverables’
output, with details on how these are addressed in the report’s sections.
Chapter 3 lays out the requirements as these are described in the EU Commission and Horizon 2020 programme
official page about the need for access to data used throughout the project.
Chapter 4 analyses the project objectives and goals reference the testing and data management as well provide
a brief description of the LLs and data details.
Chapter 5 concludes on the findings of the report.

© ICONET, 2021
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3 Open Research Data Pilot (ORDP)
3.1

Definition

The ORDP of the European Commission [1] is a pilot programme which allows open, online, free of charge access
and usage of research data generated by the projects funded by the Horizon H2020 programme in all thematic
areas. The reasons data is open to users are:
1.
2.
3.
4.

To help build on previous work with improved editions
To encourage collaboration and avoid duplication of work
To speed up innovation
To actively engage citizens and society

The above is part of the overall strategy for a smart, sustainable economy showing the importance of innovation
and knowledge generation and sharing through the participation to various projects with the aim to better
society and its citizens overall.

3.2 Research data
This is information, statistics, experiment results, measurements which are a result of surveys, questionnaires,
testing models and overall data/ metadata. The form of this data s usually is on digital form.
In the context of the projects not all data should be shared. In fact, and as per the framework laid out in the
Grant Agreement there is data that cannot be shared and has to remain confidential to consortium in aid at the
same time of the exploitation activities by the partners.
The diagram below schematically represents the flow of data whether this is indeed shared or kept confidential
within the project scope.

Figure 3-1 Open access to Research Data flow [1]

3.3 Requirements
The research data to be included in the PRDP must be deposited, preferably in a research data repository. These
are online research data archives, which may be subject-based or thematic-based, institutional or centralised.
© ICONET, 2021
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The Open Access Infrastructure for Research in Europe (OpenAIRE) provides additional information and support
on linking publications to underlying research data. Some repositories like Zenodo (an OpenAIRE and CERN
collaboration), allows researchers to deposit both publications and data, while providing tools to link them.
Zenodo and some other repositories as well as many academic publishers also facilitate linking publications and
underlying data through persistent identifiers and data citations.
Wherever possible, projects must then take measures to enable third parties to access, mine, exploit, reproduce
and disseminate (free of charge for any user) this research data. One straightforward and effective way of doing
this is to attach Creative Commons Licences (CC BY or CC0) to the data deposited. The EUDAT B2SHARE tool
includes a built-in license wizard that facilitates the selection of adequate license for research data.
At the same time, projects could provide information via the chosen project repository about the tools available
to the beneficiaries that are needed to validate the results, e.g. maybe specialised software or software code,
algorithms and analysis protocols. Where possible, they should provide these instruments themselves.
Finally, participation in the ORDP is not obligatory and projects can decide to opt out the sharing.

3.4 Principles
Following the same philosophy, the EU Commission requires and suggests Data Management Plans (DMP) as a
good tool for a simple data inventory register which describes the data to be collected, processed and generated
by a Horizon 2020 project. The DMP easily identifies areas of caution especially in the case personal data is
involved and therefore further actions and measures need to be taken.
The DMP is a live dynamic document which needs to be updated at regular time intervals during the duration of
the project and of course in accordance with the nature of the work involved and data produced/ collected.
To make data findable, accessible, interoperable and re-usable (FAIR) a DMP must include information on
i.
ii.
iii.
iv.
v.

the handling of research data during and after the end of the project
what data will be collected, processed and/or generated
which methodology & standards will be applied
whether data will be shared/made open access and
how data will be curated & preserved (including after the end of the project).

The FAIR principle again targets the needed accessibility to the data produced by projects within the strategy as
described above.
A DMP is encouraged not only for projects opting in the ORDP but also those which decide to Opt out as well.
The DMP must be seen as part of an overall project management framework and it is clearly linked to other
operational aspects of the projects always with the ultimate goal of surfacing the kind of data (including format,
source, type ..) that the project produces/ generates/ collects throughout its life time.
The General Data Protection Regulation (GDPR) of 2016/ 679 forms an integral part of the data management of
EU projects and places responsibility to data controllers and processors alike to secure and protect any personal
data originating/ collected for/ from the projects. This is done in terms of setting up organization and technical
measures as well as clearly requiring compliance to specific principles under Article 5 of the regulation and the
data subjects and their entitlement to exercise specific subject rights on their data (and thus the obligation of
the project to conform).
Moreover, the EU also states clear Ethical considerations and requirements from projects in an effort to protect
the project participants and consortium partners.
All above principles were taken into consideration in the ICONET project and more details are provided in the
next chapter.

© ICONET, 2021
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3.5 The ICONET project
The project very clearly has identified from the beginning the various requirements related to data management
and of course supports under the D3.17 the ORDP participation with the sharing of Open Data from the
deployment of the Living Labs (LLs) in Work Package 3 (WP3).
As the LLs deliverable reports and findings remain confidential, the current report gives access to selective data
sets to open public.
Through its deliverable reports D5.4 Data Management Plan and D6.1 POPD Requirements No.1 from the
beginning the project has provided and concluded Non-Disclosure agreements and compliance statements to
partners in an effort to secure everybody’s commitment towards the proper data management and protection
under the project’s policies.
Furthermore, the project has set up its own repository platform where the output of the project whether this
was deliverable reports or software modules or LLs data used by the technical partners were uploaded for shared
information. The platform is the teamwork by Inlecom and is a secured platform which enhanced the
communication endeavours of the project keeping partners in open collaboration.
Finally, Data privacy principles and Ethical considerations have been the cornerstone of the Data management
task in the project and all required processes, precautions and efforts always adhered to clear and communicated
objectives and data management policies. These policies are clearly laid out in above mentioned documents.

© ICONET, 2021
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4 ICONET and ORDP
4.1 Introduction
Deliverable report series D5.4 to D5.6 Data Management Plan and D6.3 POPD Requirements no. 3 have already
addressed in detail the various principles laid out above by designing the necessary framework of processes,
actions and documentation to ensure compliance to the standards and regulations regarding Data Management
of the project. This section revisits the findings and data plan to describe the kind of data sets that will be
available in ORDP.

4.2 The ICONET Vision and Objectives
This section outlines the main areas analysed in the ICONET project and provided the backbone structure to
formulate and deploy the 4 LLs of the project. Thus, the results produced in the LLs are a testament of the
worthiness and relevance of these topics in question which remain a useful background work for any future PI
endeavors. Data sets collected are therefore based on these targets.
In an effort to illustrate the close relationship of these various research subjects and the ultimate testing work
in the LLs, the following diagram shows schematically not only the interrelationships of the work packages (WPs)
but the initial objectives the project has set at the beginning. The purpose of this discussion is to showcase the
need for the data and the structuring of the information towards achieving specific goals

Figure 4-1 PI approach and objectives

The objectives of the project were realized through the testing, refinement and ultimately the demonstration of
the Proof of Concept (PoC) which supported, through the deployment of the LLs, the four Key PI Capabilities
(KIPC):
• PI Hub, which refers to the capabilities of different hub types and the possible connections (topologies) to
support optimised PI networks in which PI containers travel according to synchromodality principles, i.e. making
use of the most suitable transport mode at the time, while taking into account the type of cargo, the available
transport resources, optimisation criteria and SLAs, thereby setting up an interesting industry-supported use
case where PI Hubs, PI Routing, PI Containers, etc., seamlessly mix with new Business Strategies and Models. PI
movements between PI nodes include: from terminal to terminal within a PI hub; from terminal in one PI hub to
terminal in another PI hub; between PI nodes (warehouses, distribution centres, others) in a PI corridor.

© ICONET, 2021
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• PI Corridor, which examines the transformation (modelling) of TEN-T corridors into IoT-enabled PI corridors, to
support optimised movement of PI containers between two PI hubs and the broader PI network.
• e-Commerce Fulfilment as a Service, which explores the impact of the PI on e-commerce fulfilment models,
since last-mile transport is an important aspect of the overall PI landscape. Redesigning last-mile distribution
centres to fulfil PI hub roles and investigating the role of other forms of mobile or multirole last-mile hubs fall
within this scope.
• Warehousing as a Service, which investigates the role of the warehouse as a key PI node acting as a dynamic
buffer for flow between other PI hubs, so as to increase throughput of hubs, reduce congestion, etc.
The above areas dictate indirectly the kind of data and the extent to which the project collected and analysed in
order to comply with project objectives but also achieve the needed targets In doing so the consortium from the
beginning has committed through its partners the responsible and secured processing of all data, personal or
corporate as discussed in chapter 3 above.

4.3 Open Access to Research Data
The ICONET project has already aligned to the participation to the ORDP with data sets used in specific use cases
of the 4 LLs. This data:
1. Is not confidential not personal or commercially sensitive
2. The data owners have given explicit consent to use this data
3. The open access of this data does not interfere with IPR framework or other exploitation actions
As ICONET is joining the ORDP the data which was selected for sharing has been uploaded to:
ICONET [New ICT infrastructure and reference architecture to support Operations in future PI Logistics
NETworks] Datasets | Zenodo
All procedures in Zenodo and OpenAIRE16 principles (to enable discovery, transparency, reproduction and
quality-assurance of research) have been followed, and particularly the ones used to identify the data and to
define the metadata sets so that the data are discoverable.

4.4 Data Management
Datasets in ICONET comprised of real data originating from the LL leaders as this was deemed necessary for 2
reasons:
1. The design and formulation of the PI services algorithms and models in the use cases;
2. The modelling of the various use case scenarios by the simulation testing agent to enable the
calculation of KPIs and of course realistic findings and validation with stakeholders;
The data collection adhered to the principles of the project as far as data management (collection and processing)
is concerned. The relevant parties including consortium partner(s) – data stakeholders, have already agreed on
the possible licensing scheme if this data is made available outside the consortium, for example creative
commons or public domain.
Following approval, ICONET then made the dataset available through the project knowledge repository and when
necessary, uploaded content to the existing relevant and suitable open access repositories.

4.5 DMP Results
In line with project policies as stated at the beginning, the project early on gathered and identified both
generated /produced and collected data from the various work packages in an effort to create a data inventory
of the project.

© ICONET, 2021
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Due to confidentiality reasons the output of that report remains confidential to consortium members. However,
for the purposes of this report, the categories of data collected are shown below:

1.
2.
3.
4.
5.
6.
7.

The data description, type, origin and purpose
The file format and size
The storage, backup server
If any personal data is processed
The sharing method
The data expiration and confidentiality level
Access persons/ partners

The analysis was gathered from all WPs and in the case of the WP3 from each and every LL. The DMP plan was
revised in M15 and M29 as per project schedule.

4.6 Living Labs (LLs)
4.6.1

Introduction

Purpose of the deployment of LLs in WP3 was to test the PI PoC and Services developed under WP2, and validate
the PI concepts as defined in WP1 in four industry-representative LLs with the end goal of measuring,
demonstrating and quantifying business value, economic viability, innovation, deployment-related issues, and
costs vs. benefits. To achieve this, integration and feeding of data from Living Lab owners’ legacy systems was
implemented, employing logistics related data varying from transport execution plans and events, to warehouse
topology and capacity. The anonymized and non-business critical data provided by the Living Labs were stored
in ICONET’s secure file sharing facility (TEAMWORK) and made available only to ICONET’s authorized users.
The 4 industrial LLs were:
•
•
•
•

LL1 PI Hub-centric Network
LL2 Corridor-centric PI Network
LL3 e-Commerce centric PI Network
LL4 Warehousing as a Service

The LLs were co-created by the technical partners and business users to ensure a realistic and credible schema
which guarantees relevance to T&L conditions of today and effectively addresses the actual needs and goals of
the stakeholders.

4.6.2 Mixed Physical/ Digital Simulation models
The deliverable D2.18 as well as the last 4 deliverable reports of each LL show in detail the simulation models
developed in each UC with the validation by the LL leaders and tech partners. The results found for each UC of
each LL is shown with clear explanation of the workings and execution.
For the purpose of this document, we briefly revisit the principles of the simulation work to remind the purpose
and also the outcome.
Simulation models are dynamic software tools based on the creation of a virtual environment with models and
input of real and synthetic data (according to the use case design parameters) to represent a Logistics operational
structure which enabled the testing and evaluation in LLs. The mechanisms and relationships of the components
and assets demonstrated the PI effect and benefits on each business use case. This mixed digital/ physical
simulation is important because it enhances the representation of the behaviour and interrelationship of various
elements and factors necessary to test and validate the PI concept from a more realistic, day-to-day, point of
view.

© ICONET, 2021

Page | 12

D3.17 Open Data Sets to demonstrate LLs concepts

The concept of physical simulation in the PI framework refers to the simulation of models that can be performed
with real data/events fed from the physical world. The physical simulation materialized with sources of
information that come from data sources, available in the LLs of ICONET. The figure below schematically
represents the relationships/ connection:

Figure 4-2 Connection of simulation engine to the IT platform

Simulation work has been the testing agent of the LLs and the project itself and enabled the dynamic complex
exploration of changing parameters and the use of constraints. The aim has been to investigate the
interrelationship of elements and allow a dynamic behavior within the processes to identify improvements
through the PI lens when different parameters were enforced. Parameters validated by the LL leaders to make
sure the conditions were realistic and meaningful. A typical example of the simulation execution is shown in
Figure below:

© ICONET, 2021
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Figure 4-3 Cloud simulation execution results

In all LLs the findings were presented in a clear understandable way and this (clarity and simplicity) remained a
key element of the testing exercise.
The output of the simulation work has been the calculation of the designed KPIs and other metrics. Details can
be seen later on in this report per LL. Moreover, the target was to enable the interplay of the various services
and simulation integrated with each of the services to allow a seamless exchange of data.
Finally, the simulation modelling provides also a platform for users to experiment and witness the potential that
PI can offer thus illustrating the capabilities of the concepts of the PI network. The access of the simulation
mechanisms for users to exploit and witness the benefit of the tested scenarios has been a key objective of the
project.
As a project objective and in an effort to illustrate to the industry the context of the simulation exercise, public
audience can access the work here: Simulation Models – IconetProject

4.6.3 LLs data
The collection of data and the relevance (to the real environment of the physical system) and accuracy with
which they were collected, was a critical factor and played an important part not only to the simulation effort
and testing ground of all LLs but also for the design of the PI services, their interrelationship and algorithms
produced. The definition of the KPIs in each UC also played its part as these business metrics formed the
framework through which findings were justified. In fact, the design at the early stages of the identification,
tracking, compatibility and monitoring of all data would determine the accuracy of the simulation output itself.
Flexibility was kept to adjust and explore new data if the need to do so appeared, through the deployment of
the scenarios.

© ICONET, 2021
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For the four different LLs there were different conditions and the type of data to be collected (as input to the LL
simulation models) were to a great extent unique. These categories of data, both in input and output sense, are
summarized per LL below
4.6.3.1

LL1 Data

The details of the use case requirements and the specific objectives and KPIs of this LL are laid out in D3.5
submitted in February 2021.
The data sets collected for the UCs of this LL are shown below:
Table 4-1 LL1 Data

4.6.3.2

Data Description

Data Type

Data Format

Approximated
Data Size

Confidentiality

Open source Data
for Warehouse
locations/ Hubs

Map
Coordinates

Spreadsheet,
CSV, text

A few kilobytes

Public

Demonstrators’
results and data
outcome

KPIs,
statistics,
calculated
fields

Percentages,
integers,
reports as docs
and pdfs

A few
megabytes

Consortium
Restricted

Transport Plans/
Events, origin/
destination, types
of train, number of
wagons

Data Record

APIs, .json,
excel
spreadsheets

1k-100k records
per day (1KB/
record)

Consortium
Restricted

Transport Orders

Data Record

Exported File,
API

A few
megabytes

Consortium
Restricted

LL1 Simulation Setup and Execution

The objective of this simulation model was to evaluate how the transport flows in the area of the Port of Antwerp
is improved when trains movements are coordinated with the infrastructure traffic controllers and the loading
operations of wagons in the terminals. In particular, it is expected to evaluate the impacts of the different
services in the road and railway infrastructure of the port terminal. Two scenarios designed:
●

Scenario 1. Independent flows (baseline).

●
Scenario 2. PI coordinated flows (optimized). The movement of the trains is coordinated with the
infrastructure. The composition process of the wagons is optimized.
The datasets for LL1 uploaded in ORDP were used by the simulation agent and optimization APIs to calculate KPIs
and eventually result in CO2 emissions reduction, increased train usage in PoA and better train fill rates.
Moreover, improve efficiency in shunting yard by optimizing loading plans and wagon bundling parameters.
4.6.3.3

LL2 Data

The use cases requirements and objectives as well as KPIs are listed in deliverable report D3.8 submitted in
February 2021.
The data sets used for this LL are shown below:
Table 4-2 LL2 Data
Data Description

© ICONET, 2021

Data Type

Data
Format

Approximated
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Location Data &
Timestamp

IoT Event

Bumps/Rotation

IoT Event

Order Number
Ordering Date
Requested Delivery
Date
Actual Delivery Data
& Costs (modes)

4.6.3.4

API
(xml,csv)
API
(xml,csv)

Data
Record
Data
Record
Data
Record
Data
Record

A few Mb’s
A few Mb’s

CSV (ftp)

A few Mb’s

CSV (ftp)

A few Mb’s

CSV (ftp)

A few Mb’s

CSV (ftp)

A few Mb’s

Consortium
Restricted
Consortium
Restricted
Consortium
Restricted
Consortium
Restricted
Consortium
Restricted
Consortium
Restricted

LL2 Simulation Setup and Execution

The objective of this simulation model was to evaluate the different scenarios as they were laid out in the 5
different use cases specifically designed to address a number of concepts as shown below and evaluate the
impacts of the different services
Use Cases
•
•
•
•
•

Intermodal Tracking
Smart-Contract monitoring
Dynamic Rerouting
Containers prioritization
Route Optimization

4.6.3.5

LL3 Data

The use cases requirements and objectives as well as KPIs are listed in deliverable report D3.11 submitted in
February 2021.
The data sets used for this LL are shown below:
Table 4-3 LL3 Data
Data Description

Data Type

Infrastructure data,
locations of stores
and warehouses

Locations with
zip code and/or
coordinates
SKU’s, stocks
per store (1
month), order
volumes,
locations (postal
codes), prices,
vehicle
capacities,
volumes,
temperatures,
others
Track of orders
fulfilment

Historical data on
orders and fulfilment
for a reference
period of one year

Products movements
within Sonae’s
© ICONET, 2021

Confidentiality

Data
Format

Approximated
Data Size

Excel

A few Mb’s

Yes
confidential, but
no personal data

CSV

A few Gb’s

High
confidentiality
but no personal
data involved

CSV

A few Gb’s

High
confidentiality
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internal distribution,
from warehouses to
stores

4.6.3.6

but no personal
data involved

LL3 Simulation Setup and Execution

The main objective of this simulation model applied in this Living Lab was to evaluate the impact of a network
distributed fulfilment strategy using a Physical Internet operations framework, considering in parallel exploring
the prospect of stockouts also the reduction in stockouts during delivering e-commerce goods in the Porto area.
The datasets for LL3 uploaded in ORDP were used by the simulation agent to reduce the stockouts and order
preparation costs in the eCommerce section of SON
4.6.3.7

LL4 Data

The use cases requirements and objectives as well as KPIs are listed in deliverable report D3.14 submitted in
February 2021.
The data sets used for this LL are shown below
Table 4-4 LL4 Data
Data Type

Data Format

Approximated
Data Size

Confidentiality

Document

.tex, .doc, .docx,
.pdf

2-20 MB each

Consortium
Restricted

Document

.doc, .docx, .pdf

1-100 Kb each

Consortium
Restricted

Data questionnaire

Document

.doc, .docx, .pdf,
.xls, xlsx

2-10MB each

Consortium
Restricted

Photo, images, video

Document, Video

.gif,.pdf, mpeg, avi

10-100Mb each

Training documents

Document

.doc, .docx, .pdf,
.ppt

2 -20 MB each

Source code

.pdf, .html, .png

10-100 MB each

Source Code

.py, .c, .cpp

1-20 KB each

Source code of the
dashboard

Source Code

.html, .js

1-100 KB each

Consortium
Restricted
Consortium
Restricted
Consortium
Restricted
Consortium
Restricted
Consortium
Restricted

Source code
executables

Binary

binary

1KB-100 MB
each

Consortium
Restricted

Design documents

Document

.pdf, .html, .png

1-10 MB each

Consortium
Restricted

Open discussion

Social media and
discussion forum

unstructured

n/a

Consortium
Restricted

Data Description
Poster, presentation,
flyers
Invitation letters,
privacy disclosure
statement and
authorisation

Simulated Training
labs
Source code for the
web-forum

4.6.3.8

LL4 Simulation Setup and Execution

The objective of the simulation model in this LL was to evaluate the impact of the use of WaaS in a regional PI
supply chain. It was designed to demonstrate how performance is improved (delivery time, cost of delivery or
CO2 emissions) if this strategy is implemented instead of a centralised supply chain.
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The datasets for LL4 uploaded in ORDP were used by the simulation agent to test the regional and PI inspired
distribution network of SB while decreasing CO2 emissions, optimizing Logistics costs and improving the quality
of service.
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5 Conclusions
For the project to support the ORDP initiative and as per contractual terms and conditions, this report addresses
the management of data sets which were collected and produced at the life time of the ICONET project and
describes how this data was made accessible to public in accordance to the EU commission requirements as
explained at the beginning. A brief introduction on the LLs and the testing exercise which took place aims at
introducing the reader to the PI concepts deployed and the related data.
There is no doubt that the data provided give a clear picture of the work which was carried out in the 30-month
project and the benefit which came about from the deployment of the PI services in the various use cases of the
4 LLs. The measured KPIs and recorded improvements are a testament to the adding-value characteristics of the
PI concepts. There is room for more research work and more detail needed especially with the scope and vision
of the PI. In that respect the outcome of the ICONET project provides a strong stepping stone to the realization
of the PI.
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