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Executive Summary

This deliverable describes the activities that took place in the following three interrelated
tasks during the first 18 months of the EFPF project.

T2.5: Ecosystem, Evolution and Extension Requirements
T3.3: Integrated Marketplace Framework and Realisation
T5.2: EFPF Portal

These tasks correspond to the thematic topic of EFPF Interfacing, Evolution and Extension.
The deliverable presents key rational of these tasks, along with the overview of the technical
progress and the current status.

The EFPF federation has established an ecosystem of multiple stakeholders, where
connectivity between different tools, platforms and stakeholders has been established
through the Data Spine in the first 18 months of the project. This federated ecosystem is
expected to grow and evolve overtime with the inclusion of new entrants (such as those
coming from the open funding call). This deliverable lays out the initial requirements that
allow the project partners to plan ahead and put in place adequate means (technologies,
processes, protocols etc) that can support the evolution and extension of the federation; and
underlying mechanisms.

The EFPF Marketplace framework provides an integration mechanism that allows the
representation of multiple marketplace offerings through a unified interface. The framework
has been enhanced to support connections to additional external marketplaces and with an
automated agent-based marketplace, which supports online bidding. Additionally, to support
the business case of the EFPF platform, an Accountancy Service provides the functionality
of event logging and invoice data retrieval and generation from connected marketplaces.

The EFPF Portal has been set up early in the project to enable tool, marketplace, and
platform providers to make first connections to the EFPF platform. Since then the EFPF
Portal has grown in terms of tools, platforms and required functions like registration.

In this respect, this deliverable describes the different interface (such as marketplace and
portal) offered by the EFPF platform and the reports on the ongoing work that is being carried
out to make EFPF and open and adaptive ecosystem.
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0.1 EFPF Project Overview

EFPF - European Connected Factory Platform for Agile Manufacturing - is a project funded
by the H2020 Framework Programme of the European Commission under Grant Agreement
825075 and conducted from January 2019 until December 2022. It engages 30 partners
(Users, Technology Providers, Consultants and Research Institutes) from 11 countries with
a total budget thefinfoomatrorw efpf.drgg MU . Fur

In order to foster the growth of a pan-European platform ecosystem that enables the
transition friomstmManmaeosgueroduct i on, -size-ane
manufacturing, the EFPF project will design, build and operate a federated digital
manufacturing platform. The Platform will be bootstrapped by interlinking the four base
platforms from FoF-11-2016 cluster funded by the European Commission, early on. This will
set the foundation for the development of EFPF Data Spine and the associated toolsets to
fully connect the existing platforms, toolsets and user communities of the 4 base platforms.
The federated EFPF platform will also be offered to new users through a unified Portal with
value-added features such as single sign-on (SSO), user access management
functionalities to hide the complexity of dealing with different platform and solution providers.

0.2 Deliverable Purpose and Scope

The purpose of this document is to provide an iteration of the requirements about the
ecosystem creation, evolution and extensions of the EFPF platform (T2.5), and to provide a
technical overview of the EFPF components Marketplace (T3.3.) and Portal (T5.2). As this
deliverable is the first of two iterations, the provided content is subject to change at the last
iteration.

0.3 Target Audience

This deliverable aims primarily at external platform and marketplace providers that are
interested in offering their services and tools through the EFPF platform.

04 Deliverable Context

This document provides information to multiple software components of the EFPF platform.

Its relationship to other documents is as follows:

i D2.4: EFPF Platform Requirements: Provides detailed information about the EFPF
platform and its requirements.

1 D5.2: EFPF Security and Governance: Provides detailed information about security,
privacy, and governance in the context of EFPF ecosystem

0.5 Document Structure

This deliverable is broken down into the following sections:
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1 Section 1: Ecosystem, Evolution and Extensions Requirements: Provides
information about the requirements needed for ecosystem creation, evolution and
extension of the EFPF platform.

1 Section 2: EFPF Marketplace: Provides information about the software component
produced by Task 3.3: Integrated Marketplace Framework and Realisation.

1  Section 3: EFPF Portal: Provides information about the software component
produced by Task 5.2: EFPF Portal.

1 Section 4: Conclusion and Outlook: Concludes this deliverable and provide a brief
outlook for each component.

il Annexes:

i Annex A: Document History
q Annex B: References
1 Annex C: Data Model and Interfaces

0.6 Document Status

This document is listed in the Description of Action as public. Therefore, details which may
temper the security of the platform or its components are not content of this deliverable.

0.7 Document Dependencies

This document is part of an iteration of living deliverables. This is the first iteration and will
only cover specific subsections for Section 1, 2 and 3. This second final iteration (D5.6:
EFPF Interfacing, Evolution and Extension - Final Report) completes the document.

0.8 Glossary and Abbreviations

A definition of common terms related to EFPF.

0.9 External Annexes and Supporting Documents

Annexes and Supporting Documents:
1 None

0.10 Reading Notes

i None

D5.3: Interfacing, Evolution and Extension - Vs: 1.0 - Public 7139
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1 Ecosystem, Evolution and

1.1 Requirements for a Federated Ecosystem

A goal of the EFPF project is to develop a digital manufacturing ecosystem that
demonstrates a federated approach to functionality, processes, and users in a bid to ensure
the initiative is sustainable. This is motivated by the shift in architecture design in recent
times in favour of microservices enabling enhanced flexibility, rather than the proprietary
digital platform approach that has been attributed with vendor lock in, proprietary standards,
inhibiting evolution.

A federated approach needs to bring together different stakeholders into a level playing field
where they can perform collaborative activities and develop relationships such as those
between providers and suppliers of products and services. The federation model also
supports the creation of competitiveness networks, which can be composed of multi-industry
partners; and facilitates knowledge exchange between different stakeholders through
collaborative processes. Requirements to guide these processes need to be understood
e.g. what is the source of the requirements, their type (whether user-oriented, non-
functional, technical), who are they applicable to etc. In this respect, a dedicated task in the
EFPF Project (T2.5: EFPF Interfacing, Evolution and Extension) gathers requirements from
a range of ecosystem stakeholders starting with the partners involved in this task, which
come from a variety of domains including Industrial, Research and Technical. Further
requirements are collected from partner interactions, interactions and collaborations with
different projects, from the open calls experimenters and other activities and stakeholders
engaged in the project duration. This task (T2.5) runs throughout the duration of the project
with the aim to continuously feed new/emerging requirements into the project (development,
business modelling, ecosystem creation etc) activities.

The requirements for a federated ecosystem gathered so far in the project are relevant to
the following roles:

1 Developers: Technical users who may develop and wish to deploy Tools and Services
in the EFPF ecosystem

1 Systems Integrators: Technical users who want to leverage the latest smart factory
and digital manufacturing toolsets, in order to be able to offer them to customers

1 Platform managers: Interested in extending the scope of an existing platform or to
start a new platform

1 Manufacturing Managers: Business focussed users who would like to access,
reliable mature  and productivity  generating  tools  and services

The guiding requirements for a federated ecosystem to be established through the EFPF
project are described below. These requirements are defined through partner consultations
and study of existing literature on federated ecosystems and the digital manufacturing
platforms. Naturally, these requirements will evolve overtime as the project develops links
with other stakeholders and explores new relationships (e.g. through open-call mechanism).

1  Afederated ecosystem should have multiple systems and platform virtually connected
through software interfaces for seamless authorised access. Ideally, the connectivity
should extend beyond the software accessibility and interoperability aspects to also
support interactions between tools/service providers and user communities

E X1t e
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1  The federation should provide necessary trust, security, and privacy mechanisms to
ensure that the partners and their interactions in the ecosystem are safe from potential
threats like cyber-attacks, session riding, hijacking etc

1  The federation should support the heterogeneity of the ecosystem and provide
necessary governance mechanisms that allow the relevant control (data, access,
business models etc) to remain within the partners

1  The federation should implement governance procedures and technology mechanism
that act as a deterrent for any potential monopoly

1  The platforms in the federation should be conducive to integration and interoperability.
The federation should allow users to connect and operate through APIs, applications,
and third-party service libraries. This would further eliminate the possibilities of
monopoly and vendor lock-in

1  The federated ecosystem should provide an easy to use service integration and
interoperability platform/mechanism to make the provision and consumption of
services as easy as possible, enhance developer productivity and enable collaboration
amongst them.

1  The service integration and interoperability platform/mechanism offered by the
federated ecosystem should make use of standards and its design should be flexible
enough to have the choice of multiple open source technologies to realise its
conceptual components. This would also help in avoiding vendor lock-in.

1  The service integration and interoperability platform/mechanism offered by the
federated ecosystem should have inbuilt support for standard communication protocols
and for data transformation tools/languages, such as XSLT (Extensible Stylesheet
Language Transformations), that are widely used in the industry.

1  The service integration and interoperability platform/mechanism offered by the
federated ecosystem should be scalable and should support high availability and high
throughput.

1  The federation should promote the use of standards for the design and implementation
of components of the federated ecosystem to make the integration of new services,
tools, and platforms effortless.

1  The federation should provide adequate documentation in the form of HowTos,
Tutorials and APl documentation of provided services in order to ease the development
of applications using distributed services from the various platforms and service
providers within the EFPF ecosystem. The federation should promote the use of
standard deployment practices such as containerization to make the deployments of
components of the federated ecosystem easy to manage and maintain.

1  The federated ecosystem should inherently provide services, tools, utilities that are
widely used to realise the common use cases in the domain.

1  The legislative regulation across different regions may be different so it is important to
have a fair geographical distribution of vendors or datacentres to sustain the federated
ecosystem

1.2 Requirements for the Evolution of a Federated Ecosystem

The process of evolution of a federated ecosystem should be self-governing in nature and
encompass change across all aspects of the characteristics that make up a federated
system. Naturally, evolution happens over time based on many different factors that are
often not controllable or even predictable (such as behaviours of different actors,
environmental changes, interactions between different entities etc). As an ecosystem grows

D5.3: Interfacing, Evolution and Extension - Vs: 1.0 - Public 9/39
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(e.g. with the number of actors, the interactions, different types of activities etc) the need for
supporting new actors, new roles, new interactions as well as adaptation of existing systems
and processes also grows. Therefore, the requirements for the evolution of a federated
ecosystem need to highlight the need for certain level of flexibility, openness, and
adaptability in the underlying federation (mechanisms) to ensure its evolution overtime.

While collecting requirements for the evolution of a federated ecosystem, the following
guiding principles are:

1 Diverseuserbase:Thi s will ensure that the mar ket v
evolving to target users in new domains.

1 Heterogeneity: Use of microservice architecture should support a natural evolution of
functionality and process to support in an adaptive robust way.

1 Geographical distribution: This is also an essential characteristic, where evolution
can be naturally supported through distributed deployment of microservices and
interoperability, but ultimately driven by human processes.

1 Interoperability: Interoperability mechanisms can support these evolutionary step
changes

Based on the above recognition and consideration for the following principles the following
requirements for the evolution of federated ecosystem are gathered so far in the project:

1 A federated ecosystem in essence should constantly evolve to include new partners,
tools and services; in order cater to the users need in present and in the future

1  There should be feedback loop to capture user experiences and proper user interfaces
should be defined to allow the multi-part interactions to take place and keep the
ecosystem moving

1  The interoperability feature of the platform should attract new software integration to
develop opportunities for different types of interactions and business

1 Overtime the ecosystem should adapt and accommodate new stakeholders and usage
scenarios

1 In a federated ecosystem, the involved parties rely on the agreed API Contracts or
Interface Contracts for communicating with each other. However, as the participant
services evolve, the upgradation of APIs becomes necessary and inevitable.
Therefore, the federated ecosystem should define Interface Contract policies that allow
the Service Providers to convey plans to deprecate/upgrade their APIs to the Service
Consumers in advance allowing a smoother transition/collaboration.

1.3 Requirements for the Extension of a Federated Ecosystem

To support the goals of evolution step changes, a framework of processes will be needed to
support the concrete development steps and allow the extension to happen in a managed
manner that is disseminated to all stakeholders. The microservices architecture and REST
communications, rather than close coupled systems, naturally supports extension of the
ecosystem. However, topics including deployment, version management, service lifecycles
and protocol support will all need to be planned for and delegated to ensure the process of
extending the ecosystem is handled particularly as the it grows.

As this is an ongoing task, the EFPF federation is currently being development and therefore
it is too early to formulate the requirements for the extension of the federation. However,
high-level requirements to guide the ongoing development activities are listed below:

D5.3: Interfacing, Evolution and Extension - Vs: 1.0 - Public 10/39
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1  The federated platform should be extensible and there should be interfaces for the

inclusion of new services and gateways available for data exchange

There should be openly accessible APIs for the integration of external tools

The federation should provide necessary support, not only in terms of interfaces and

connectors, but also in terms of human resources (experts) who can facilitate the

onboarding of new partners and technologies

1  The federated ecosystem should promote cross domain and cross border interactions
and therefore the extension mechanisms should be able to capture the differences in
languages, approaches and techniques

1 Documentation should be available to describe the scenarios in which different
extensions should be done

1  The service integration and interoperability platform/mechanism offered by the
federated ecosystem should follow a modular and extensible architecture, thereby
making it possible to add support for new communication protocols, data
transformation tools, etc

The above requirements will be continuously refined and updated throughout the project to

provide more specific guidelines to the technical activities in the project. The updates will be

published in the next iteration of this deliverable at M48 of the EFPF project.

E

1.4 Governance for the Growth of the EFPF Platform

Ecosystem

The complexity of digital platform ecosystems comes with the decision-making twist
between different sectors and different actors operating at multiple levels, including
organisational, sectoral, local, regional, national, international, etc. The EFPF is an emerging
ecosystem of multi-sided digital platforms and requires governance mechanisms to be in
place, to effectively reach its goals and create sustainable outcomes. The governance
mechanisms for digital platform ecosystems need to reflect on the lawful interactions of key
stakeholders, be they owners of the platforms, companies using the platform, or developers,
users, advertisers, economists, computer scientists, governments or regulators. To
stimulate positive interaction payoffs within the platform ecosystem, both platform
stakeholders and platform technology enablers must be regulated and governed.

The D5.2 "EFPF Security and Governance" describes the EFPF Governance Framework
(eFGF) that incorporates platform organizational standards, strategic planning, business
rules and norms of behaviour within the ecosystem, software standards, regulatory
requirements, and other aspects which need to be continuously monitored and assessed
from the perspective of various EFPF users (stakeholders).

The eFGF covers five functional areas:

T AREA 1: Terms and conditions (ATerms of U:
Service Agreemento): it outlines the ter ms
order to interact with the EFPF platform. Well-established terms and condition-related
rules prevent misunderstanding between the EFPF platform owner and the users, by
defining e.g. Intellectual Property Rights (IPRs) protection, limiting responsibilities
towards third parties, setting platform rules and the consequences for violating these
rules, etc.

i AREA 2: Architecture and IT governance: it includes a policy-based control of
information to meet all legal, regulatory, risk, and business demands. The focus in on
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the actual software development and maintenance activities of the IT that are aligned
with the business objectives of the platform, e.g. with the European Factory
Foundation.

1  AREA 3: Data governance, service policies, APIs policies and SDKs include those
rules that define i.e., processes and controls to ensure that information at the data level
is true, accurate, and unique (not redundant). Data policies address policies related to
personal data (data belonging to the user of the EFPF platform), corporate data (data
belonging to the company that user of the EFPF platform represents), community data
(data belonging to the group of users that getter together over the EFPF platform for
sharing specific interests, e.g. forum, working teams, etc.), sectoral data (data that
constitute a specific sector, e.g. Smart Manufacturing sector, Automotive Driving
sector, etc.) and potential infrastructural data lakes (data that constitute a larger body
of data, e.g. Common European Data Space [EC-DATAZ20]).

1  AREA 4: Marketplace rules, trust and reputation that define the expected behaviour in
the platform ecosystem, in order to create expected positive effects.

1  AREA 5: The existing laws and regulations at the international and national levels,
including the EU Network and Information Security (NIS) Directive with the goal to
enhance cybersecurity across the EU; Incident notification for DSPs in the context of
the NIS Directive; GDPR [GDPR18] that adopts the core principles required for
personal data processing; Ethics Guidelines for Trustworthy Al, by Independent High-
Level Expert Group (HLEG) on Al set by the EC [HLEG19]; Ethically Aligned Design
(EAD) [EAD19] which is an initiative created by the IEEE Standards Association and
covers many topics of interest to EFPF development, including e.g. general (ethical)
principles; how to embed values into autonomous intelligent systems; methods to
guide ethical design; safety and beneficence of artificial general intelligence and
artificial superintelligence; personal data and individual access control; reframing
autonomous weapons systems; economics and humanitarian issues; law; affective
computing; classical ethics in Al; policy; mixed-reality, and well-being.

One of the greatest business challenges is how to get competitors to cooperate with each
other in the platform ecosystem. Here, efficiency gains, Return of Investments (ROIs) and
other incentives need to be supported through platform ecosystems by selecting the
adequate governance mechanisms. To support the further growth of the EFPF ecosystem,
we focus on these attributes that promote the common good and limit negative impact and
conflicts either via the platform or in the platform ecosystem. Some examples of such
attributes are: Inclusion, participation, accountability, etc.

The authors in [GRINO7][GISS12] emphasize good governance as an essential driver of
sustainable development. Implementing good governance practices requires knowledge
about existing actors (stakeholders) and their business- and government-driven rules, as
well as knowledge about possible benefits and losses, and other external effects that can
cause both positive and negative effects (conflicts).

In EFPF, we adopt the concept of "positive platform governance" as discussed in [MATR17],
that emphasizes the importance of shared decision making with the platforms' contributors,
through the following principles (see Figure 1 below):

i Inclusion - which is about defining the roles and power for actors with diverse levels of
participations;

1 Participation - which is based on principles of fairness, simplicity, transparency and
trust integrated in all decision-making processes of the platform;
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1  Autonomy - which helps assuring that all contributors affected by those decisions will
be able to participate;
1 Recognition of the generated value - ensuring reward system for all contributors in the

ecosystem.
Inclusion of the max number of stakeholders in decision- 1) Binary power system (power defined by the owner)
making, ensuring that contributors have decision-making 2) Smooth power system (power defined by the level of contribution and
power that’s proportionate to their level of activity and commitment)
engagement
Fostering participation by embedding the principles of 1) Online participation in the decision-making (comm. channels/tools)
fairness, simplicity, transparency, and trust into decision- 2) Participatory mechanism (consensus, majority, holacracy)
making process of the platform 3) Collab. decision-making

Embedding autonomy in the decision-making to keep agility
while scaling, but assuring that all contributors affected by
those decisions will be able to participate

Recognition of the generated value: Ensure a fair reward Adding value accounting system (algorithms, peer feedback, etc.) that
systems for all value contributors on the platform measures and accounts for contributors, with well defined rules.

Welfare: Inclusion of protection and security for contributors Policies; Insurance; etc.
at the core of the governance model

Figure 1: Adopting Positive Governance Mechanisms in EFPF
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2 EFPMar ket pl ace

This section provides a general view on digital marketplaces in the EFPF context and
information about the EFPF Integrated Marketplace Framework and associated
components, as listed below:

1 Integrated Marketplace Framework: This provides mechanism to enable access to
external marketplace offerings and the necessary GUI to present a unified interface to
the EFPF users

1 Automated Agent-based Marketplace and Online Bidding: This component
provides an agent-based marketplace with automated bidding functionality

1  Accountancy Service: This component provides features to track & trace and credit
users of connected marketplaces

Marketplaces are common components in digital manufacturing platforms. They provide
collaboration and interaction between a platform and its service and tool provider and its
customers via a catalogue framework. This allows products to be listed and therefore
browsed based on categorisation and searched according to search terms and filter
conditions. An outcome of this is the natural knowledge transfer and technology exchange
between users. Marketplaces may list only products provided by the respective platform or
provide products coming from third party platforms.

In this context marketplaces can be divided into two types:

1 Hosting marketplace: Products listed are provided by the hosting platform of the
marketplace, which can offer standard ecommerce functionalities such as listing new
products, which are uploaded directly to the marketplace, and checkout functionalities,
which will handle customer transactions within the marketplace

1 Integrated marketplace: Products listed are provided by marketplaces from external
platforms. This type does not offer the above-mentioned ecommerce functionalities. In
this scenario products are listed on the external marketplace, which also provides the
transaction and checkout functionalities

2.1 Integrated Marketplace Framework

An integrated marketplace framework is implemented within the EFPF project. The
integrated marketplace framework connects with external marketplaces in the EFPF
ecosystem through API interfaces. This allows the integrated marketplace framework to list
the products (from external marketplaces) and provide typical filter and sorting mechanisms,
with the ecommerce features (e.g. product listing and checkout) provided by the
base/external marketplace.

To expand the product offering, the integrated marketplace framework allows users to to
publish new products and services by providing redirects to the relevant external
marketplaces. The newly published products/services become available on the unified GUI
provided by the integrated framework at the EFPF Platform. As connected external
marketplaces may provide different feature sets and may have different focus e.g. a
marketplace may focus on software apps and the other marketplace may provide features
that are more suited to physical products. In this respect, the EFPF integrated marketplace
framework is able to bring different types of offerings to the users in the EFPF ecosystem
and provides a unified interface that allows users to search for different types of offerings
through a an intuitive and unified interface i available through the EFPF Portal. Therefore,
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it may be possible that future external marketplace may be added and offer additional
opportunities to the EFPF users.

The marketplace integration approach adopted in the EFPF project allows a fast integration
of external marketplaces and their products into the EFPF ecosystem and therefore is more
suited for a federated environment, where multiple marketplaces co-exist. As each
marketplace may have a different data model and also a different design of the marketplace,
the integrated marketplace framework performs the necessary transformation at the level of
data model and interface 7 through custom configurations and integrations that are also
supported by the Data Spine.

Additionally, the EFPF Marketplace provides federated services such as single
sign-on (SSO), which allows customers to use connected marketplaces without registering
on each single marketplace again. This all leads to a unified user experience and similar
user journeys.

2.1.1 Scope and Relationship with Other EFPF Components

The Marketplace Framework provides access to different external marketplace.
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Figure 2: Marketplace Framework - User Interface Screenshot from EFPF Portal

Currently the following external marketplaces are connected and their products are listed
trough the unified user interface of the EFPF marketplace framework:

i vf-OS*: A marketplace of software applications that are mostly plug and play in nature

1 https://www.vf-0s.eu/
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1 Nimble?: A marketplace of physical products
1 SMECIuster3: A marketplace of systems that require consultancy and configurations
T  WASP: A marketplace of software/web services

Each external marketplace has been adapted to enable Single Sign-On (SSO), so EFPF
platform user can access the marketplace without having to register again. Nevertheless, a
marketplace may ask for providing additional information as the EFPF portal may not
gathered all information at registration time.

The following list provides an overview of the relationship regarding connected components
and a description of the functionality it enables:

1 EFPF Portal: This component acts as a container for the Marketplace Framework Ul
as can be seen in Figure 2. The portal at this point also provide access control as only
registered members have access to this section.

1 Integration Flow Engine: This component provides REST interfaces to retrieve
product data from external marketplaces.

1 Identity and access management component EFS: This component secures
access and communication with both components mentioned before.

2.1.2 Interlinked External Marketplaces

This section provides an overview and description of each marketplace that is connected
with the integrated marketplace framework and therefore their offerings are available
through the unified Marketplace interface on the EFPF Portal. Each marketplace exposes
its product catalogue via REST interfaces. The internal marketplace framework can retrieve
the products and list them including a link to the details page of a product inside each of the
external marketplaces.

vf-OS Store

The vi-OS Store has been developed in the scope of the European research project vf-OS.
It provides a one-stop-shop for the extension of the vf-OS platform, which are called vApps.
Users can browse listed applications, filtering by categories, providing feedback and view
dependencies. It provides an easy checkout through various payment methods.

Key features:

1 Browser applications as a customer
1 Easy checkout
1 Manage uploaded applications

The vf-OS Store also provides an upload feature which will be used to upload any
downloadable software applications using the integrated marketplace framework inside the
EFPF portal.

2 https://www.nimble-project.org/
3 https://www.smecluster.com/
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Figure 3: Marketplace Framework - vf-OS Marketplace Screenshot
SMECIluster Marketplace

The SMECIuster Marketplace is an integrated part of the SMECIluster website providing an
overview of available tools and services. These tools and services may consist both of
software and hardware and additional set-up work. Therefore, many listings cannot be
bought right away but the customer provides its contact data for more information and a
personal contact.

Key features:

1 Browse products by categories

i Provide rich descriptions

1 Support products including hardware setup
1 Checkout and payment feature

The SMECIuster Marketplace will be used to provide tools and services which require a
manual configuration or adaptations to be used at the customers premises.
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Figure 4: Marketplace Framework - SMEClIuster Marketplace Screenshot
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Nimble Marketplace

The Nimble Marketplace has been developed in the scope of the European research project
Nimble and provided a federated, multi-sided and cloud services-based business
ecosystem. The Nimble Marketplace is the front-end of this ecosystem and enables users
to buy, offer and negotiate.

Key features:

1 Company and product search
1 Product catalogues
1  Advanced checkout incl. negotiations

The Nimble Marketplace will be used to provide physical products.
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Figure 5: Marketplace Framework - Nimble Marketplace Screenshot
WASP Marketplace

The WASP Marketplace is part of the Workflow and Service Automation Platform. This
marketplace provides software services ready to use in websites and other components.
Services are sorted by categories and detailed information are provided.

Key features:

1  Web services search
i Service listing
i Bubble navigation
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