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Short Abstract 
This deliverable report two major workshops conducted in the 
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and to analyse the results achieved so far. Different collaborations 
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Executive Summary 
The activities within the vf-OS project, as in other similar projects, benefit from the public 
awareness and debate with other specialists. That was a strong motivation behind the 
design of public workshops within the vf-OS project development with reports at middle 
and end of the project duration. 
The present report, D10.4a – Workshop Reports, is the first of those two documents and 
reports the two workshops where vf-OS was presented and debated with specialists and 
other project leaders. From that sequence of events, the present report aims at 
documenting the materials presented, the dynamic of the workshops, the debate, and the 
outcomes. These activities come from the document of work; “Importantly, vf-OS commits 
to organise and lead two major workshops and will coordinate with other related projects to 
achieve this. One workshop in the middle of the project will identify current achievements 
and be orientated towards scientific/research/technology outcomes.” In this case two 
workshops where already organised with different audiences. 
The hereby reported workshops were performed at the I-ESA 2018 conference and the 
other at the Intelligent Systems, IS 2018, conference. 
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0 Introduction 

0.1 vf-OS Project Overview 
vf-OS – virtual factory Open Operating 
System – is a project funded by the 
H2020 Framework Programme of the 
European Commission under Grant 
Agreement 723710 and conducted in 
the period October 2016 until August 
2019. It engages 14 partners (Users, 
Technology Providers, Consultants 
and Research Institutes) from 7 
countries with a total budget of circa 
7.5M€. Further information can be 
found at www.vf-OS.eu.  
The World is facing the fourth 
industrial revolution based on ICT, 
specifically architectures and services, 
as key innovation drivers for manufacturing companies. Traditional factories will 
increasingly be transformed into smart digital manufacturing environments but currently, 
the full potential of ICT in manufacturing is far from being fully exploited. Factories are 
complex systems of systems and there is a need to develop a platform on which future 
manufacturing applications can be built. Examples of platforms exist in some industrial 
sectors but there is a lack of cross cutting platforms based on open standards for creating 
an ecosystem for cooperative innovation. Innovative open platforms to attract talent from 
solution developers and to provide accessible manufacturing smart applications to 
European SMEs are examples of the kind of solutions being sought. 
The goal of vf-OS is to develop an Open Operating System for Virtual Factories composed 
of a kernel, application programming interface, and middleware specifically designed for 
the factory of the future. An Open Applications Development Kit (OAK) will be provided to 
software developers for deploying Manufacturing Smart Applications for industrial users, 
using the vf-OS Manufacturing Applications Store all operated through a Virtual Factory 
Platform. 
The Virtual Factory Platform is an economical multi-sided market platform with the aim of 
creating value by enabling interactions between four customer groups: 

 Software Developers (independent or within individual manufacturers) which 
will build Manufacturing Apps either through innovation or from manufacturing user 
demand 

 Manufacturing and Logistic Users which will explore the marketplace for already 
created solutions, ready to be run on the vf-OS 

 Manufacturing and Logistics Solutions Providers which will provide ICT 
interfaces and manufacturing connections 

 Service Providers (vf-OS innovators and third parties) will make available 
services (hosting, storage, connected cloud services, etc.) including those based on 
developed solutions 
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The Virtual Factory Platform will provide a range of services to the connected factory of the 
future to integrate better manufacturing and logistics processes. Manufacturing 
Applications Store will be open to software developers who, using the free Open 
Applications Development Kit provided, will be able to quickly develop and deploy smart 
applications to enable and optimise communication and collaboration among supply 
networks of all manufacturing sectors in all the manufacturing stages and logistic 
processes. 
vf-OS aims to become the reference system software for managing factory related 
computer hardware and software resources and providing common services for factory 
computational programs. This operating system will be the component of the system 
software in a real factory system where all factory application programs will run. 

0.2 Deliverable Purpose and Scope 
The purpose of this document “D10.4a Workshop Reports” is to present the public 
discussions that were performed while developing the workshops. The scope of the 
document comprises presenting the key points of the presentations at the workshops and 
the activities developed. 

0.3 Target Audience 
The target audience of this document are the members of the project that can find the 
summary of what was presented at the vf-OS workshops. At the same time this document 
enables all other attendants of the workshop to have a document with the presentations 
and indications about the workshop’s execution. Finally, this document promotes 
awareness of the project by informing about both workshops organised in the scope of the 
vf-OS project. 

0.4 Deliverable Context 
The context of the present deliverable includes the reporting of both workshops: 

 Workshop at I-ESA 2018 conference 
 Workshop at Intelligent Systems 2018 conference 

0.5 Document Structure 
This deliverable is broken down into the following sections: 
 

 Section 1:  Smart Services and Business Impact of Enterprise Interoperability 
@ I-ESA2018: This section provides the summary of the workshop 
hosted at the I-ESA’2018 conference 

 Section 2:  Connected Smart Factories Workshop Report at IEEE-IS2018: This 
section provides the summary of the workshop hosted at the IEEE-
IS2018 conference 

 
 Annexes:  

 Annex A: History 
 Annex B: References 
 Annex C: I-ESA’18 Call for Workshops Proposals 
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 Annex D: I-ESA’18 vf-OS Workshop Proposal 
 Annex E: I-ESA’18 vf-OS Workshop Call for Papers 
 Annex F: I-ESA’18 Workshops Programme 
 Annex G: I-ESA’18 vf-OS Workshop Papers 
 Annex H: I-ESA’18 vf-OS Workshop Presentations 
 Annex I: I-ESA’18 vf-OS Workshop Pictures 
 Annex J: IS’18 vf-OS Workshop Details 
 Annex K: IS’18 vf-OS Connected Factories Workshop Notes 
 Annex L: IS’18 vf-OS Workshops presentations 
 Annex M: IS’18 vf-OS Photos 

0.6 Document Status  
This document is listed in the Description of Action as “public” since it has it reports public 
events and material presented to a wide audience. 

0.7 Document Dependencies  
This document has no dependency to other documents and will have implications in 
further versions. 

0.8 Glossary and Abbreviations 
A definition of common terms related to vf-OS, as well as a list of abbreviations, is 
available in the supplementary and separate document “vf-OS Glossary and 
Abbreviations”. 
Further information can be found at http://www.vf-OS.eu/glossary. 

0.9 External Annexes and Supporting Documents 
The annexes do exist and are reported in the Table of Contents and in the Document 
structure 0.4.1. 

0.10 Reading Notes 
The present document reports the activity shaped in the DoA as “The vf-OS project will 
organise and participate in workshops at industrial conferences or during some of their 
internal meetings. vf-OS will both identify the most relevant conferences in the area 
(T10.1: Dissemination strategy and plan) and propose ‘minor’ workshops to be held during 
these events. Importantly, vf-OS commits to organise and lead two major workshops and 
will coordinate with other related projects to achieve this. The vf-OS project will organise 
and participate in workshops at industrial conferences or during some of their internal 
meetings. vf-OS will both identify the most relevant conferences in the area (T10.1: 
Dissemination strategy and plan) and propose ‘minor’ workshops to be held during these 
events. Importantly, vf-OS commits to organise and lead two major workshops and will 
coordinate with other related projects to achieve this.” 
Uninova is responsible to organise such actions and all partners participate in the scientific 
workshops specially the RTD partners while the Industrial partners attend those 
workshops for the industrial community. Supporting documents and information can be 
found in Annexes at the end of this document.  
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1 Smart Services and Business Impact of Enterprise 
Interoperability @ I-ESA2018 

The I-ESA Workshop was performed with the Scientific community attending the I-ESA 
conference 2018. The workshop was mainly based on the scientific papers (see them at 
Annex G:) and it was organised answering to the call for workshops presented at Annex 
C:. In the following the rationale and the main features related to the organised the 
workshop and finally some conclusions about it are presented. 

1.1 Workshop Rationale 
Today’s economic environment is being shaped by profound transformations as the world 
is facing the fourth industrial revolution based on ICT. This trend has impact in promoting 
specifically architectures and services, as key innovation drivers for manufacturing 
companies. The devices and processes in traditional factories will increasingly be 
transformed into smart digital manufacturing environments using new strategies and new 
processing flows using the flow of knowledge associated with the emerging trend of 
exponential technologies. Currently, however, there is a lack of capacity to fully implement 
the potential for ICT in systems and there is a need to develop a platform on which future 
manufacturing applications can be built. 
European companies, especially the SMEs present needs around ICT solutions that are 
far from being satisfied at affordable costs and lack opportunities to deploy solutions on 
time to market. Some of the constraints SMEs are facing can be summarised in: 

 The integration overheads for ICT that should be reduced 
 The need to provide mobile devices that are intuitive, to provide traceability from 

cradle to grave through the supply chain and to facilitate monitoring, optimisation, 
and predictive maintenance to enhance availability and productivity. 

1.2 Smart Services vf-OS 
Manufacturing companies have, so far, been implementing point-solutions, each bringing a 
specific feature or fixing a specific identified need. Resulting from this approach is a highly 
heterogeneous manufacturing IT landscape. While these IT landscapes are already costly 
to administer, further addition of capabilities becomes even more costly because they must 
be fitted into the heterogeneous IT landscape already existing. There is a need for a 
homogeneous manufacturing IT landscape offering manufacturing IT solutions to support 
manufacturing companies, especially SMEs, in successfully responding to the challenge to 
be flexible and offer highly customised products, and without daunting implementation 
costs, thereby maintaining and boosting their competitiveness locally and in the 
increasingly globalised markets they participate in. 
As an answer to these needs, an H2020 European project called “Virtual Factory Open 
Operating System” (vf-OS) funded under the topic FoF-11-2016 “Digital Automation” 
subtopic “Collaborative Manufacturing and Logistics”, started in October 2016 with a 
duration of three years. The aim of the Smart Services and Business Impact of Enterprise 
Interoperability workshop at the I-ESA conference is to demonstrate the research 
undertaken with the project during its first year. Therefore, vf-OS as organiser of a 
workshop related to this topic invited submission of related works, see the call for papers 
at Annex D:.  
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1.3 The six vf-OS aspects presented at the workshop 
The following listed aspects relates to the six presented papers, which texts and 
presentations can be seen at Annex G: and Annex H:: 

 “vf-OS Architecture” describes the vf-OS software architecture. Information and 
requirements of the real world are included in the structural planning of the complex 
software system. 

 “Enablers Framework: Developing Applications using FIWARE” proposes the 
Enablers Framework, a component of the vf-OS project that acts as a bridge 
between applications and enablers, granting programmers an easy access to the 
services they need. 

 “vf-OS IO Toolkit” describes the 10 Toolkit, which provides tools for OnPremise 
facilitation of the access to manufacturing devices and existing business software, 
while also facilitating the interaction with the rest of the vf-OS infrastructure. 

  “Data Management Component for Virtual Factories Systems” envisages the vf-OS 
middleware platform and the Data Management Component for covering the issues 
related to data handling, pre-processing, extracting, and data flows management for 
Virtual Factories. 

 “An Open Environment for Development of Manufacturing Applications on vf-OS” 
describes a novel environment that was envisioned for providing software developers 
with an advanced editor with syntax highlighting, providing a large set of artefacts 
and libraries including standard connectors and extension points, debuggers, and 
tools to optimise the performance of developed vApps. 

 “A Novel Approach to Software Development in the Microservice Environment of vf-
OS” describes the vf-OS approach consisting of Docker-based microservices, 
orchestrated through common REST services with special attention given to the 
challenge of running resources OnPremise versus purely lnCloud. 

1.4 Conclusions 
The most important aspects were covered during the first year of the vf-OS project 
development. Those aspects were continuously and consistently being addressed by the 
technical developers at the vf-OS consortium. They present a variety of solutions for the 
identified problems presenting in the first section. The workshop served the aims to 
present those developments to the community, providing a space for debate for both: the 
project partners and the community, and capture comments and contributions from the 
workshop attendees. It is aimed to present further developments at the next workshop with 
next stage evolution of the work currently being performed at vf-OS Project. To find more 
about the atmosphere of I-ESA workshop a set of related pictures are available at Annex 
I:. Because of this workshop a cooperation with NIST of USA was established where the 
specific outcomes from it will be reported in WP10 as a dissemination activity. 
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2 Connected Smart Factories Workshop @ IEEE-
IS2018 

The Connected Smart Factories Workshop (26th – 27th September 2018) was organised 
alongside the IEEE-IS2018 conference in Madeira conducted and reported by Usman 
Wajid from the Information Catalyst and Marc Jentsch from the Fraunhofer FIT Institute. 
The workshop brought together industrial representatives from the digital manufacturing 
and IoT domain, along with the researchers from the areas of smart manufacturing, 
enterprise information systems, IoT, cloud computing, big data, standardisation, process 
engineering, business modelling and FIWARE. The aim of the workshop was to analyse 
and discuss the ongoing developments in the broad area of Connected Smart Factories.  
The workshop was supported by 4 European funded projects (COMPOSITION1, 
DIGICOR2, NIMBLE3 and vf-OS4) with a focus on different aspects of smart manufacturing, 
and with the common vision to contribute towards a Connected Smart Factory platform in 
Europe.  
The workshop program was composed of 19 presentations organised into the 4 thematic 
sessions, which details about its challenges and features are presented in the next 
sections: 

 Enabling Collaborations (Matchmaking, Automated Negotiations, Process 
Orchestration)   

 Smart Tools (Digital Manufacturing, Smart Factory, IoT)   
 Big Data Management (Interoperability, Analytics)   
 Business Modelling (Ecosystem Strategies, Simulations) 

 
The workshop was attended by 38 participants, who actively contributed towards the 
discussions during each of the presentation. The summary of the discussions is provided 
in the following sections. Further information about the workshop program and its details is 
reported in Annex J:. Some notes reporting the main discussed topics are presented at 
Annex K:. 

2.1 Enabling Collaborations  
Within this thematic area the presentations (Annex L:) focused on Automated Negotiations 
and Trust, Matchmaking, Process Orchestration and the role of Marketplaces.  
Automated Negotiations and Trust: how do you set the trust values in new collaborations?  
Understanding the links among business process and Multi-Sided platforms are critical to 
automate the negotiation phase. For new collaborations, the trust is generally based on 
the partner profile. More profile information helps to determine how trustworthy partner is. 
There can be several places from where the profile can be populated and also validated. 
Later, the trust values can be gathered from past interactions and transaction monitoring – 
more data generates better trust values.  
Matchmaking: What are the expected benefits of automated match-making mechanisms?  

                                            
1 https://www.composition-project.eu 
2 https://www.digicor-project.eu 
3 https://www.nimble-project.org 
4 http://www.vf-os.eu 
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Team formation and collaborations enable SMEs to jointly respond to the needs coming 
from OEMs. The benefits of automated matchmaking include: reduced time and cost to 
perform partner selection and related tasks, broaden access to supplier market, increased 
number of bids against open tenders and improved manufacturing capacity utilisation.   
Process Orchestration: What key features of a process design and execution 
environment can effectively support agile collaborations in digital manufacturing platforms?  
A shared (web-based) process environment can support effective collaborations by 
interlinking and executing distributed activities in a reliable and transparent way. The key 
attributes for such a process environment include: support for distributed and parallel 
process design, two-way communication between physical and virtual world to 
synchronise physical world activities with different activities/tasks in the process, real-time 
monitoring and alerting of process status, role-based access to processes, 
interoperability/standardisation of the data-exchange as well as security and privacy of 
information being processed through the process environment.  
Marketplace: how to ensure integrity of data and (agent) behaviours in electronic 
marketplaces?  
With the increasing number of electronic marketplaces, there is a need to develop trust 
models and governance mechanisms that ensure integrity of exchanged data as well as 
governance of the software agents that operate in the marketplace. For example, a rogue 
software agent can participate in multiple auctions e.g. to create artificial price hike or to 
damage the business transaction. The governance mechanisms can impose policies to 
control certain behaviours and the intelligent decision making of agents in the negotiation 
processes. This also includes the mechanisms for some kind of traceability on how 
decisions have been reached. Thus, the topic of governance is quite hot and open at the 
moment. While emphasising on the mechanisms for structured interactions and conflict 
resolution, the digital platform developers/owners also need to pay attention to the 
governance and trust-building mechanisms. Recent advancements in this area include the 
use of Blockchain for reputation models and to govern B2B interactions and transactions.  

2.2 Smart Tools  
Within this thematic area the presentations (Annex L:) focused on Smart Manufacturing 
and Control, Enterprise Integration, IoT Tools for Smart Factories and SDKs for Smart 
Factories.  
Smart Manufacturing: what are the key focus areas for smart manufacturing tools?  
There are extensive efforts on the data front, where new approaches are being devised to 
allow aggregated and meaningful data to be presented to the smart manufacturing tools 
and services. Standardisation is also a key area where there is increasing traction on 
some standards, such as OPC- UA for bringing shop-floor data to higher level services. 
However, the implementation of smart factory tools often overlooks the use of standards. 
This fact endangers the interoperability among platforms hampering the creation of a 
healthy ecosystem where large platforms offer services to other platforms.  
Enterprise Integration: Why enterprise integration is relevant to the smart manufacturing 
domain?  
The future of manufacturing is about Connected Smart Factories where intra-factory (value 
chain) and inter-factory (supply chain) need to be aligned to deliver products and services 
on time. When integrating data from the shop-floor into a central information management 
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system, BPMN based business process models can be used to connect shop-floor data 
with relevant systems in a smart way.  
SDK for Smart Factories: How the SDK can be presented to the users?  
The SDK can be offered to the users as a bundled set of libraries or as an integral part of a 
visual tool such as process environment (in the vf-OS project), where the process designer 
is used for visual composition of different services in an application.  
IoT Toolkit: How to address the lack of test datasets required to develop and test IoT 
applications?  
An example is the vf-OS IO Toolkit that facilitates driver development by using a drag and 
drop approach. However, the lack of relevant data for testing and training is a real problem 
faced by the developers. A way around this problem is to work with reference and/or 
generated datasets e.g. International Data Spaces (www.internationaldataspaces.org) 
offers valuable resources here. The developed solutions can be tested through automated 
testing and benchmarking techniques.  
Planning Tools for Complex Supply Chains: How a planning tool can help in distributed 
Supply Chains?  
Big companies are transferring the coordination of tender processes to Risk Sharing 
Partners eg, Airbus has selected a small number of RSPs from the Tier 1 suppliers list to 
manage the supply chain downstream. In such situations, the planning tools (e.g. tender 
facilitator) plays a crucial role to conduct the overall process, allocate partners to 
components and subcomponents as well as planning and scheduling of procurement 
processes.  

2.3 Big Data Management  
Within this thematic area the presentations (Annex L:) focused on the techniques for big 
data management in digital platforms.  
Data Management: What problems are critical for the big data management platform?  
The critical issues for managing big data include: establishing trust in the storage and 
processing aspects of data management, preserving data integrity, only sharing data with 
trusted entities, clarifying point of truth for distributed datasets, managing ownership of 
data throughout the value chain, and ensuring seamless access for application and 
services  
Data Harmonisation: How can manufacturing companies, with limited technical 
knowledgebase, acquire relevant tools to manage their data?  
The lack of relevant standards for harmonising different data formats is one of the issues 
that hinders the wider adoption of digital manufacturing platforms. This is also the issue for 
establishing interoperability between different platforms. UBL (Universal Business 
Language), DOM.ONTO or eCl@ss are interesting initiatives that provide ontologies to be 
applied in this field. In the case of manufacturing and IoT devices there is a lack of 
ontologies making it very difficult to provide data maps. One recommendation is to consult 
relevant experts. Another alternative is through crowdsourcing techniques, where more 
data-maps contribute towards richer reference models.  
Data Analytics: What analytic techniques are needed or currently sought for?  
Digital platforms handle and manage a lot of data, not much of it is used for market 
exploitation. Statistical models are quite underrated these days, although they are good 
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enough for most analytic scenarios. Artificial Intelligence based analytic techniques are 
getting a lot of attention these days. AI techniques kick-in or augment statistical analysis 
when there is uncertainty. At the end, complex analytics should be easier to maintain and 
user friendly.  

2.4 Business Modelling  
Within this thematic area the presentations (Annex L:)  focused on Simulations for 
Business Modelling and the development of ecosystem around digital platforms.  
Business Model Simulations: Can simulations be used to evaluate business models?  
Simulation is an interesting approach to analyse the viability of new business models. The 
starting point for a new simulation will be determined by different KPIs and dynamic market 
conditions., which are carefully analysed before being fed into the simulation. Simulations 
can also be used to evaluate existing business models. The simulation of market factors 
alongside the performance KPIs of the platform allows us to be more realistic about what 
we could expect from current business models. From a platform owner perspective 
simulation also helps us to determine the minimum number of users we need to meet the 
operation cost of our platform. Moreover, when the simulation uses the market size 
(number of manufacturers and suppliers) of our use cases, we can see whether there 
could be revenue indeed or whether the operation cost has to be minimised according to 
the target market.  
Ecosystem: How do you foster ecosystem growth?  
Digital platforms are driven by the ecosystem of service providers and consumers. Building 
an ecosystem requires adequate emphasis on barriers and enablers. Barriers include 
awareness (of benefits, trust etc), slow rate of technology acceptance, interoperability and 
propension to change. Enablers include better knowledge of the domain, access to 
interoperable tools and services, partnerships, and new business opportunities. Annex L: 
provides more detailed information about different presentations performed in the vf-OS 
workshop. 

2.5 Discussion  
The workshop concluded with a round table discussion focusing on the following topics:  
Intelligent Agents vs Intelligent Services: All project discussed in the workshop had a 
common feature i.e. the use of intelligent agents to automate human tasks. In not so 
distant past, intelligent agents were being replaced by intelligent services. While 
theoretically they are different concepts, technologically they are quite similar except for 
their communication interfaces. In the past, it was thought that intelligent agents were 
already doomed because their communication interfaces were not that practical in contrast 
to intelligent services. However, now in all the projects discussed in the workshop, 
intelligent agents are present up front. The hypothesis is that intelligent agents, as a 
technology, have reached a sufficient maturity level to be seriously considered for robust, 
real-time, highly critical systems – such as the ones being developed in the ongoing 
European projects.  
Business and Governance Challenges: Platform owners define the business rules 
based on the well- established business protocols from specific domains. These rules are 
often well known to the platform users or made visible at registration and transaction 
phases. However, governance rules and policies are often less visible. Governance is 



virtual factory Operating System – www.vf-OS.eu 

 
 
D10.4a: Workshops Reports - Vs: 1.0 - Public 10 / 334 

about setting out rules of engagement and operations. DESCA (www.desca-2020.eu) is an 
example of governance rules used to manage the complex interdependency and 
collaboration needs in the distributed EU projects. In addition to collaboration, another key 
focus area for governance is data. For example, the data governance models of IDS 
provide the control mechanism towards data ownership and access.  
Impact of FoF-11-2016 projects on Connected Smart Factories: A furniture 
manufacturing platform instance is starting to emerge out of the NIMBLE project. The vf-
OS project is leading to a start-up focusing on the smart IoT applications, data 
harmonisation and analytics. The COMPOSITION project contributes with scientific 
impacts in the field of agent-based marketplaces. Furthermore, the pilot partner Boston 
Scientific is planning to roll out the tracking system that is developed within the 
COMPOSITION project. Finally, the DIGICOR platform is being rolled out to SME 
communities in the aerospace and automotive sectors by the two partner SME clusters. 
Annex M: illustrates this workshop atmosphere with some pictures.  
*The authors would like to thank the following workshop chairs for their contributions: 
Violeta Damjanovic- Behrendt (SRFG), Wernher Behrendt (SRFG), Gash Bhullar (C2K), 
Eduardo Saiz (IKER), Carlos Agostinho (KBZ).  
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Annex C: I-ESA’18 Call for Workshops Proposals 
This annex presents the I-ESA’18 Conference Call for Papers, Call for Workshops 
Proposals and Call for Doctoral Symposium. 
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Annex D: I-ESA’18 vf-OS Workshop Proposal 
This annex presents the Workshop proposal prepared at vf-OS Project and sent to the I-
ESA’18 organisers. 
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Annex E: I-ESA’18 vf-OS Workshop Call for Papers 
This annex shows the vf-OS Workshop Call for Papers in the frame of the I-ESA’18 
Conference. 

 

 

Call for Workshop Papers 
Workshop: 

Virtual Factory Operating System 
Workshop Chairs 

 Raul Poler, Ricardo Gonçalves 
You are cordially invited to participate to the Workshop “Virtual Factory Operating System” in the 
International Conference on Interoperability for Enterprise Systems and Applications I-ESA 2018. Since 
several years, I-ESA is the major event regarding Enterprise Interoperability and the official conference of 
Virtual Laboratory for Enterprise Interoperability (INTEROP-VLab) with the sponsorship of the International 
Federation for Information Processing (IFIP). 
Accepted and presented papers will be published by ISTE Publications UK. 
Objectives 
Virtual Factory Open Operating System (vf-OS) is a H2020 project funded under the topic FoF-11-2016 
"Digital Automation" subtopic “Collaborative Manufacturing and Logistics” started in October 2016, 3 year 
of duration. The objective of this workshop is to show the research performed in the project during its first 
year and to contrast with the research performed in other H2020 projects, academia and industry. 
Topics 
Cloud Manufacturing, Enterprise Apps, Cloud Computing, Interoperability, Data Analytics, Operating 
System Virtualisation, Multi-sided Platforms, Virtual Factory Data and Connect, Internet of Things, Virtual 
Factory Middleware. 
Paper Submission 
Papers must be in English, describes original work and must follow the ISTE guidelines for authors. Paper 
length should be 6 pages for a full paper and 4 pages for a short paper. The selection of the paper will be 
performed based on the abstract and not on the full paper. 
Authors should submit their contributions by email to the Workshop Chairs: 
rpoler@cigip.upv.es, rg@uninova.pt 

Key Dates 
15th December 2017 First draft paper submission 
19th January 2018 Notification of acceptance 
6th March 2018 Final draft paper submission 
20th, 21st March 2018 I-ESA 2018 Workshops 
30th April 2018 Camera-ready 
20th June 2018 Publication of Proceedings 
 
Please, consider that at least one author per paper must register to the Workshops by January 15th, 2018. If none of 
the authors is registered, the paper will not be included in the workshop programme and in the proceedings. 
Further Information about this Workshop 
Enquiries to: Raul Poler (rpoler@cigip.upv.es) 

Further Information about Conference 
Website: www.i-esa.org 
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Annex F: I-ESA’18 Workshops Programme 
This annex provides the I-ESA’18 Workshops Programme, including the vf-OS Workshop 
with code A3 and scheduled by Wednesday, March 21st 9:00 to 13:00. 
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Annex G: I-ESA’18 vf-OS Workshop Papers 
This annex provides the authors version of the 6 papers presented at I-ESA’18 vf-OS 
Workshop. All received papers were reviewed by two reviewers who provides feedback to 
the papers authors to improve it. 
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Annex H: I-ESA’18 vf-OS Workshop Presentations 
This annex provides the slides used by the speakers at the I-ESA’18 vf-OS Workshop, 
starting with an introduction to the vf-OS Project and following with the 6 papers 
presentations. 
The title of the Workshop was “Smart Services and Business Impact of Enterprise 
Interoperability”
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Annex I: I-ESA’18 vf-OS Workshop Pictures 
This annex illustrates the I-ESA’18 vf-OS Workshop with some pictures: the workshop 
opening, the workshop attendees and the papers presentation starting. 
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Annex J: IS’18 vf-OS Workshop Details 
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Annex K: IS’18 vf-OS Connected Factories Workshop 
Notes 

Agenda 1st DAY 
11:00 – Introduction to Connected Smart Factories Workshop – Usman Wajid (Information 
Catalyst, UK) 
11:15 – Enabling Collaborations (Chair: Violeta Damjanovic-Behrendt) 
 Automated Negotiations and Trust in the NIMBLE platform (Violeta Damjanovic 

Behrendt, Salzburg Research, Austria) 
- Links among Federated business process and Multi-Sided platforms. Collaborations 

to be explored in order to match challenges 
- Multi-sided platform approach in NIMBLE (vf-OS WP9) 
- Automated negotiation -> Which are the main added values comparing the current 

business process solutions provided by commercial solutions (e.g ERPs)? 
- Registration in the platform to collaborate 

 Tender Decomposition & Matchmaking in the DIGICOR platform (Grigory Pishchulov, 
University of Manchester, UK) 
- Team formation and collaboration mainly among SMEs to respond needs coming 

from big sectors like the Aerospace 
- Call for tenders -> How to manage common interests of several partners in the 

same tender parts or components that include these parts? -> What are the rules 
for doing it in these cases? 

- Call for Tenders -> Who is responsible for managing the platform (the final user 
(Airbus), tier 1, a third party, … 

 Process Orchestration in the vf-OS platform (Oscar Garcia, Information Catalyst, UK) 
- Why do you use of code generation instead of BPMN engines? 
- How is the connection of tasks with the organisation structure (deparments, staff, )? 

 Marketplaces in the COMPOSITION platform (Giuseppe Pacelli, Instituto Superiore 
Mario Boella, Italy) 
- Agent-Based marketplace approach of COMPOSITION (useful for vf-OS WP7 -> vf-

Store?) 
- Agent Management System with requester and supplier agents (something useful 

for ASC?) 
- Security infrastructure (to discuss among ASC, IKERLAN and …) 
- Blockchain -> something to consider in the vf-OS component vf-Store? 
- Clear possibilities of collaboration -> Approaches for ZDMP? 
- What kind of intelligence do agents have in the negotiation? They are some policies 

associated to the agents 
- Use of reputation model that could be used for DIGICOR (possibility) 
- Are there some kind of traceability of the decision making process? Now there is a 

log of the process 
12:45 – Lunch Break 
14:00 – Smart Tools (Chair: Gash Bhullar) 
 Smart Monitoring and Control in the DIGICOR platform (Gash Bhullar, SMECluster, 

UK) 
- Aerospace and Automotive sectors 
- Core platform to offer services to other platforms (eg SME cluster platform) 
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- Third party applications connectivity (link to vf-OS External services connection 
component vf-OS WP5?) 

- OPC-UA compliant for Smart monitoring 
- Production monitoring, IoT Server (COMAU), and Kanban tool 
- Open source implementation of OPC-UA 
- Interoperability among platforms 

 Enterprise Integration in the COMPOSITION platform (Marc Jentsch, Fraunhofer FIT, 
Germany) 
- Intra Factory & Inter Factory 
- Use Cases: Predictive maintenance in a polishing machine (performance 

improvement), Fill level notification in scrap container (logistics improvement), 
Equipment monitoring and Line Visualisation (monitoring the full shopfloor 
processes) & Component tracking (avoid component lost) 

- BPMN used in the third use case 
- RFID Tags for components location? 

 SmartFactory SDK of vf-OS (Carlos Coutinho, Caixa Mágica, Portugal) 
- Differences among SDK and IDE -> Studio as the front end of the SDK 
- Reference implementation of the SDK with the idea of being used in other projects 
- Are DIGICOR, NIMBLE & COMPOSITION interesting in SDK? 

 IO Toolkitof vfOS (Victor Anaya, Universitat Politècnica de València, Spain) 
- Drivers development using vf-OS approach IO Toolkit (interesting for DIGICOR?) 
- Drag and drop approach 
- Possibility to collaborate in this field with DIGICOR? 

 Planning in a distributed supply Chain (Xabier Rakotomamonjy, AIRBUS, France) 
- Coordination transferred from Airbus to Risk Sharing Partners (1st Tier supplier list 

restricted to a small number of RSP). 
- Offer preparation and management (connected to the Tender presentation of 

DIGICOR) 
- What is the role of the Tender facilitator? Conducting the process, allocation of 

partners to components and subcomponents, planning & scheduling, … What is the 
level of automation? 

General discussion 
 Problems to test IO Toolkit in real manufacturing scenarios 
 How to create a SDK to be used in other projects? 
 What is the role of the Tender facilitator? 
 How to manage by contract the use of data belonging to different companies? Use of 

security approaches (command centre in vf-OS) 
 Data sharing and privacy as the main barrier for collaboration 
15:45 – Coffee Break 
16:15 – FIWARE Solutions and Demos (Chair: Carlos Agostinho) 
 vf-OS Enablers Framework (João  Sarraipa, UNINOVA, Portugal) 

- Enablers including User Interface or not? Current vf-OS position is that an enabler 
should not include an user interface (it will provide by other vf-OS components. 
Gash raises a different opinion. 

 FIWARE for Industry and OPC UA architecture: an industrial use case (Claudio  
Palasciano,  POLIMI,  Italy) 
- CPS-ized production system 

 The use of FIWARE enablers in SMECluster portal (Gash Bhullar, SMECluster, UK) 
- Some kind of collaboration among DIGICOR (SMECluster) and vf-OS? 
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18:00 – End of First Day 
Agenda 2nd DAY 
11:00 – Business Modelling (Chair: Eduardo Saiz) 
 Business Models for Multi-Sided Platforms (Cesar Marin, Information Catalyst, UK) 

- Morphological box for Business models definition (Check it WP9 for potential 
application) 

- Tender costs improvement as the main revenue generated 
- Currently, only a fix scenario is evaluated -> Focus on DIGICOR profits 

 Business Model Simulations for a Smart Factory Platform (Raúl Poler, Universitat 
Politècnica de València, Spain) 
- Starting with the vf-OS Stakeholders -> Marketplace -> Different approach than in 

DIGICOR  
- Considering different scenarios 
- Business Model -> How to start with the calculations? Surveys with stakeholders … 
- Not platform functionalities improvements are modeled in the future 
- Simulation tool as a Stakeholders engagement tool 
- Investors interest (tool to convince) 
- Validation the model with some real cases 
- To discuss the use of the simulation toosl by DAEDALUS/NIMBLE, … 

 Case Study from L4MS an Open Platform for innovation in Logistic-OPIL (Angelo 
Margulo, Engineering, Italy) 
- Productivity but also flexibility 
- Stakeholders: Mid-Caps, Competences centres, Business developers, 

Technologies suppliers 
- Application experiments 
- Open Platform and a Marketplace -> What kind of business models are defined for 

going to the market? 
- Business developers for helping to open new business 
- Go the market not only to the companies that demand this kind of services 

 Technology platforms and ecosystems, who drives the success? The case of the 
DAEDALUS platform (Andrea Barni, SUPSI-ISTePS, Switzerland) 
- IEC61499 Standard 
- vf-OS Technology suppliers -> Marketplace. Could be shared with vf-OS 

marketplace (vf-Store): control software, APIs, drivers, ….? 
- IBM App Store -> Big coincidence with vf-Apps approach 
- DEADALUS Competence Centre 
- Individual Business Models and Business Plans. Are there some Joint Business 

Models? 
General questions 
 Multi-side platform – Roles of different stakeholders and benefits for them 
 How complicated is to apply this tool to other projects? Customisation, experts software 

developers, licensing 
 What about the figures? Different scenarios implies different outcomes (prediction) 

How to control the evolution of real figures when the product is introduced in the market 
 What is the business model to exploit the platform (commercialisation, product 

development, support, …? Only individual-joint exploitation, Key project partner, Start-
up, … 

 How about data security and privacy? Some especial contract, technologies involved, 
… 
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12:45 – Lunch Break 
14:00 – Big Data Management (Chair: Marc Jentsch) 
 The Use of Deep Learning techniques in the COMPOSITION platform (Paolo Vergori, 

Instituto Superiore Mario Boella, Italy) 
- Artificial Neural Networks in Industry 4.0 -> Deep Learning 
- BSL Use Case: Predictive maintenance  (2 ovens) -> dataset with 625.000, 350.000 

samples, 60 sensors, .. 
- Interesting for prediction vApp? (MASS) (WP8) -> To sent presentation to Asier and 

Juan 
- Successful tests in Laboratory -> Ready to go with real validation 
- ELDIA: Agent-based marketplace estimation (4 raw materials markets) 

 Product and Service Catalogue Management in the NIMBLE platform (Wernher 
Behrendt, Salzburg Research, Germany) 
- Enable the federation of B2B Platforms 
- Product Catalogue: UBL/DOM.ONTO/eCl@ss Ontologies 

 - IoT Data Harmonisation in vf-OS (Oscar Garcia, Information Catalyst, UK) 
- Data Manufacturing Maps, Data formats 
- Who can provide the semantic maps? Recommendation for something from the 

companies with the required knowledge 
- How about crowsourcing? As much maps contributions the reference model will be 

richer 
- Have you done some statistics? 
- How often have to do these maps? 

15:45 – Coffee Break 
16:15 – Round Table Discussion (Chair: Usman Wajid) 
 Challenges for Connected Smart Factories 

- Start ups: Governance procedures -> High percentage of communality 
- Availability of guidelines to support its definition 

 Impact of FIWARE on Connected Smart Factories 
- vf-OS Enablers Framework -> To be used in DIGICOR 

 Analysis of automation and digitalisation in the manufacturing value chain 
-  

 Common goals and collaboration opportunities 
-  

18:00 – End of Second Day 
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Annex L: IS’18 vf-OS Workshops presentations 
This section presents the different presentations performed in the vf-OS workshop organised 
during the Intelligent Systems 2018 conference at Madeira, Portugal. 
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