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The Flspace Project

Leveraging on outcomes of two complementary Phase 1 use case projects (Flspace & SmartAgriFood),
aim of Fispace is to pioneer towards fundamental changes on how collaborative business networks will
work in future. Fispace will develop a multi-domain Business Collaboration Space (short: Flspace) that
employs FI technologies for enabling seamless collaboration in open, cross-organizational business net-
works, establish eight working Experimentation Sites in Europe where Pilot Applications are tested in
Early Trials for Agri-Food, Transport & Logistics and prepare for industrial uptake by engaging with play-
ers & associations from relevant industry sectors and IT industry.

Project Summary

As a use case project in Phase 2 of the FI PPP, Flspace aims at developing and validating novel Future-
Internet-enabled solutions to address the pressing challenges arising in collaborative business networks,
focussing on use cases from the Agri-Food, Transport and Logistics industries. Flspace will focus on ex-
ploiting, incorporating and validating the Generic Enablers provided by the FI PPP Core Platform with the
aim of realising an extensible collaboration service for business networks together with a set of innovative
test applications that allow for radical improvements in how networked businesses can work in the future.
Those solutions will be demonstrated and tested through early trials on experimentation sites across Eu-
rope. The project results will be open to the FI PPP program and the general public, and the pro-active
engagement of larger user communities and external solution providers will foster innovation and indus-
trial uptake planned for Phase 3 of the FI PPP.

Project Consortium

- DLO; Netherlands

- ATB Bremen; Germany

- IBM,; Israel

- KocSistem; Turkey

- Aston University; United Kingdom
- ENoLL; Belgium

- KTBL; Germany

- NKUA; Greece

- Wageningen University; Netherlands
- PlusFresc; Spain

- FloriCode; Netherlands

- Kverneland; Netherlands

- North Sea Container Line; Norway
- LimeTri; Netherlands

More Information

K¢ h nteNagel; Switzerland
University Duisburg Essen; Germany
ATOS; Spain

The Open Group; United Kingdom
CentMa; Germany

iMinds; Belgium

Marintek; Norway

University Politecnica Madrid; Spain
Arcelik; Turkey

EuroPoolSystem; Germany

GS1 Germany; Germany

Mieloo & Alexander; Netherlands
OPEKEPE; Greece

Innovators; Greece

Dr. Sjaak Wolfert (coordinator) e-mail: sjaak.wolfert@wur.nl
LEI Wageningen UR phone: +31 317 485 939
P.O. Box 35 mobile: +31 624 135 790
6700 AA Wageningen www.Flspace.eu

Flspace_D200.1 Page 3 of 110 "‘_"_'_,Flspace

Business Collaboration


http://www.fispace.eu/

Flspace D 2 0 0 Flspbacé Design and Release Plano

Document Summary

This report presents the first deliverable of work package WP200 of the Fispace project that is concerned
with the development of the Fispace, more precisely the technical specification and implementation of
generic software infrastructure that shall enable the envisioned seamless collaboration in business net-
works and support the development, provisioning, and consumption of Flspace Apps which shall provide
novel, value-added functionalities for business collaboration in several application domains. In particular,
this deliverable presents the initial overall and consolidated technical design of the Flspace and its main
technical building blocks along with the initial development and release plan, therewith providing the initial
results of tasks T210 i T280 as defined in the Description of Work (DoW). It is important to note that i
following the agile methodology applied in the project i the initial technical design and work plans pre-
sented here will be refined and revised where necessary throughout the upcoming project milestones.

The Flispace is a value-added Collaboration Space, designed as a Cloud-based platform and applying
various Future Internet technologies provided as FI PPP Generic Enablers, that shall enable actors oper-
ating in Collaborative Business Networks (e.g. businesses, authorities, public & private service providers)
to conduct cross-organizational collaboration, communication, and coordination of activities in a seam-
less, efficient, and quick adoptable manner, therewith overcoming pressing challenges arising in various
industries (e.g. Agri-Food, Transport and Logistics, as well as other domains). In the Flspace project,
WP200 is concerned with the development of the generic software infrastructure for this. As the first de-
liverable, this report presents the initial technical design and release plan of the FIspace. In particular, it
explains the overall conceptual design of the Fispace, depicts the methodology and work plan for the
technical specification and development planned in upcoming milestones, and i as the main part i
presents the consolidated conceptual design of the main components of the Flspace, including the initial
release plans and validation plans for various Generic Enablers provided by FIWARE:

(1) the 6 F r-B m ththe main point of access to all Flspace features and apps
(2) the 6 F 1 s p a c that Sipports thé provisioning, consumption, and accounting of Flspace Apps

(3) the 6 R etime B2B Collaborationd cor e modul es t h-driven groviaidningeof in-he eve
formation on collaborative business activities to all involved actors at the right time

(4 the 6 Syst em & Datsappdrirfar eognectirtg iexeemal business, legacy, and 3rd—party
systems as well as loT-enabled systems to the Flspace

(5) the6 Oper at i Mg nkabdensures the technical interoperability of the Flspace components
and its reliable operation

(6) the6 Security, P r framawork that wilhethsur€ thaiFdspaée to be secure by design,

(7) theo Devel opment f& Rispace App Developeds and Business IT Engineers who con-
figure and customize the Flspace for individual business needs.

The report is structured as follows:

9 Section 1 introduces into the report, including an overview of the agile methodology that is ap-
plied throughout the project and a detailed outline of the deliverable,

I Section 2 provides a comprehensive overview of the overall conceptual design of the Flspace, in-
cluding the a high-level architecture identifying the main components, the illustration of the overall
operational model at hand of a sample scenario from the trials, and the definition of the principle
user roles with the main usage processes,

1 Section 3 presents the initial version of the consolidated development and release plan for the
Flspace development in WP200, and introduces the agile methodology that is applied throughout
the project,

I Section 4 encompasses the detailed initial technical design of the seven main components of the
Flspace as outlined above, and

1 Finally, Section 5 summarizes the report and outlines the plan for the upcoming milestones.
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Abbreviations & Acronyms

Acronym Explanation

Agile Here referring to agile software development as methods for iterative and incremental development where
requirements and solutions evolve through collaboration between self-organizing, cross-functional teams.

App Short form for an application running in mobile devices

ASP Application Service Provisioning (traditional model of software delivery)

B2B Business to Business

B2C Business to Consumer

Back-End Layer of the FiIspace Platform for facilitating the integration of external systems (legacy & standard business
systems, S'd-party services...)

BCM Business Collaboration Module

BPEL Business Process Execution Language (OASIS standard)

Cloud Infrastructure for providing computational resources (servers, virtual machines, etc.) in a centrally management
environment; platforms, services, and applications can be deployed on this in order to minimize the TCO (total
cost of ownership) as well as other issues relevant for enabling cheap and quick development of high-quality
solutions

DOM 6Data Object Model d (technical term): the technica
types

DoW Description of Work (Annex | of the Grant Agreement describing objectives, organization, and the detailed work
plan of the project)

Ecosystem An economic system comprised of various stakeholders that conduct business together, forming an overall
value added network

EPM Event Processing Module

ERP 6Enterprise Resource Planningd system: overall ter
of an enterprise (e.g. customers, employees, sales & orders, etc.); often used as synonym for the older solu-
tions from SAP (e.g. SAP R3 systems, SAP Business Suite)

FI PPP Future Internet PrivatBublic Partnership

FI-WARE FI PPP project that develops the OFutuca®l llead ed Bern e n
that shall be used for realizing the Flspace Platform; see public website: www.fi-ware.eu

GDL 6Gadget Description Languaged: t ec hmaniaed techmcal eléneents o
that can be added & configured to web-based Uls with respect to individual needs)

GE Abbreviation for O6Generic Enableré; term used inrt
ic technologies that are developed in the course of the FIWARE project

GUI Graphical User Interface

HTML Hypertext Markup Language

laaS Infrastructure as a Service

ICT Information and Communication Technologies

IDM Identity Management - general term for authentication, authorization ,roles, and privileges/permissions within or
across system

Interface Technical element for (automated) information exchange between components

oS 6l nternet of Servicesd: any k iechhicad) that s accessible aver the Web h n
and can be re-used in various application scenarios, fostering the idea of service-orientation

loT 6l nternet of Thi regewifg infotrmatorhabaut realgyvoriel sbjedtso(e.g. via sensor networks)
and enable their treatment as programmatically accessible entities in software environments

IPS Intrusion Prevention System (system for recognition / prevention of attacks on computer systems)

LDAP Lightweight Directory Access Protocol, protocol for accessing and maintaining information in distributed directo-
ries

Linked USDL The representation / refined definition of the thdJn
Linked Data approach; this is the basic service description model supported by FIWARE

OMG Object Management Group, technology standardization body

PaaS Platform as a Service

PCS Port Community System

PKI Public Key Infrastructure (security technology)

REST Service A Web Service accessible as a Web Resource, applying to the principles of Representational state transfer
(REST)

RESTful Technical design principle for realizing access to web-based services and resources; also see REST Service

RFID AfRadirequency i de ntechnblogy that uses nadio waves tb teafisfer data from an electronic tag
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(RDIF tag) attached to a real-world object into a software environment via specialized readers

SaaS Software-as-a-Service, modern delivery model for software systems

SLA Service Level Agreement

SOAP Protocol for exchanging structured information, most commonly used in traditional Web Services

SSL Secure Sockets Layer: network protocol for secure information transfer

SSL Secure Socket Layer i security technology for reliable information exchange over the Web

SSO Single Sign on i access control model for a user to various systems

SVG Scalable Vector Graphic

TEP Transport Execution Plan (detailed description of a part of logistics process)

TPM Transport Planning Module

ul User Interface, usually referring to graphical user interfaces for human-machine interaction

UML Unified Modelling Language: established standard for model-driven software engineering published by OMG

UsbL 6Uni fied Service Description L angfordgletéchnicat andiusiness e n's
services; in standardization process of W3C as an Incubator (see
http://www.w3.0rg/2005/Incubator/usdl/)

VPN Virtual Private Network (secure & reliable connections for information transfer over the Web)

VPN Virtual Private Network i security technology for reliable information exchange over the Web

w3C World Wide Web Consortium, standardization body for web technologies (see WWW.W3C.0rQ)

Widget A part of a GUI that can be added to a web-based Front-End

WSDL Web Service Description Language (W3C Recommendation)
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1 I ntroducti on

The overall aim of the FIspace project is to implement a novel Future Internet enabled cloud-based plat-
form for enabling easy, effective, and seamless collaboration in business networks across organizational
borders i called Filspace i which is validated in 8 trials from the Agri-Food, Transport, and Logistics do-
mains and prepared for large-scale experimentation and industrial uptake in Phase 3 of the FI PPP and
beyond. Work package WP200 is concerned with the development of the Fispace, more precisely: the
technical specification and implementation of generic software infrastructure that shall enable the envi-
sioned seamless collaboration in business networks and support the development, provisioning, and con-
sumption of Flspace Apps that provide novel, value-added functionalities for business collaboration in
several application domains and shall be developed for the 8 project trails as well as by external parties.

As the first deliverable of WP200, this report presents the initial technical design and release plan of the
Flspace. It explains the overall conceptual design of the FIspace, depicts the methodology and work plan
for the technical specification and development planned in upcoming milestones, and, in particular, pre-
sents the consolidated conceptual design of the following main components of the Flspace, including the
initial release plan and the validation plans for various Generic Enablers provided by FIWARE": (1) the
6 F r-B nm thdthe main point of access to all Fispace features and apps, (2) the d-Ispace St o tha gup-
ports the provisioning, consumption, and accounting of Flspace Apps, (3) the 6 R etiané B2B Collabora-
tonb core modul es t hdiiten pravisidnihgeof infonmeatior an eallaborative business ac-
tivities to all involved actors at the right time, (4)the 6 Sy st em & D a tsappdrtriot amnectng
external business, legacy, and Srd-party systems as well as loT-enabled systems to the FIspace), (5) the
60per ati ng Eatwensuresrthe éenhnidéal interoperability of the Flspace components and its
reliable operation, (6)the 6 Secur i tyy , amrdifrafrework tha will ensure the Flspace to be se-
cure by design, and (7) the 6 Dev el opment farrFispaceAppnDevelopirs and Business IT
Engineers who configure and customize the Flspace for individual business needs. Therewith, the report
provides the initial results of tasks T210 1 T280 as defined in the Description of Work (DoW); please note
that i following the agile methodology applied throughout the project i the initial technical design and
work plans presented here will be refined and revised where necessary throughout the upcoming mile-
stones of the project.

The remainder of this report is structured as follows:

Section 2 provides a comprehensive introduction and overview of the overall design of the Flspace, in-
cluding:

1 The overall concept with the business relevance and a high-level conceptual architecture, depict-
ing the major building blocks and components of the Flspace solution (Section 2.1)

1 An explanation of the overall operational model at hand of an illustrative example (Section 2.2)

1 The overall usage model and processes of the Flspace (Section 2.3).

Section 3 describes the initial development plan for the Flspace in WP200, including:

1 The initial release plan for the FIspace components with respect to the overall structure and focus
on the three releases planned for WP200, the detailed release plans for the individual compo-
nents are provided in Section 4, and

1 The overall agile methodology that is applied throughout the project, with particular attention to
the agile development methodology that is established in WP200.

Section 4 provides the initial version of the consolidated conceptual design along with the specific initial
release plans for the following main Flspace components, which has been elaborated in several work-
shops in a scenario-driven manner:

! The FIWARE project develops the Core Platform on the Future Internet PPP, in form of so-called Ge-

neric Enablers that provide general purpose future internet technologies and re-usable solutions, see
www.fi-ware.eu.
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1 The FIspace Front-End that serves as the main access point offeringan é a | | you need in
user experience with integrated features for seamless business collaboration (Section 4.1)

1 The Flspace Store that provides the tool-supported infrastructure for providing, finding, and pur-
chasing Flspace Apps (Section 4.2)

1 The B2B Collaboration Core Modules that consists of the Event Management Engine and the
Business Entities Engine which together enable the provisioning of all information to each stake-
holder involved in a collaborative business process in real-time (Section 4.3)

1 The System & Data Integration facilities that enable the quick and easy connection of existing
system landscapes (i.e. back-end, legacy, and loT-enabled systems) to the Fispace (Section 4.4)

1 The Operating Environment that provides the middleware of the Flspace and ensures the smooth
and fault-tolerant interoperability of all technical components (Section 4.5)

1 The Security-Privacy-Trust framework that ensures secure and reliable handling of information
and access control for the Flspace (Section 4.6), and

1 The Development Environment that provides tool support for developing and instantiating
Flspace Apps (Section 4.7).

Finally, Section 5 summaries the report along with an outlook to the upcoming project milestones.
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2 Fl space Overall Design

In order to provide a sophisticated basis for comprehending the initial technical design of its components,
this section provides a comprehensive overview of the Flspace. For this, the following first explains the
overall concept along with the business motivation and relevance and introduces the main technical build-
ing blocks (Section 2.1). Then, we outline the planned overall operational model of the Flspace by ex-
plaining the concept of FIlspace Apps and how this operate on the generic Flspace platform features at
hand of an illustrative example (Section 2.2), and finally depict the intended usage model of the Fispace
and its main usage processes (Section 2.3).

2.1 Flspace Conceptual Architecture

As the starting point for a comprehensive overview, the following first introduces the overall concept of the
Flspace by detailing the overall vision with respect to the business relevance in order to satisfy the re-
quirements that are arising across several industries. Then, we provide a high-level conceptual architec-
ture and identify the main technical building buildings of the Fispace whose initial technical design is pre-
sented in detail in Section 4.

2.1.1 Overall Concept

The Flspace is a value added Collaboration Space designed as a Cloud-based platform enabling actors

operating in Collaborative Business Networks (e.g. businesses, authorities, public & private service pro-

viders) in various application domains to find out about one another, determine what services others can

provide, and to collaborate on developing and executing solutions to business needs that they might have

in a seamless and easy manner. In order to allow for rapid development of high-quality ICT solutions at

minimal costs, the Flspace enables collaborators to select, assemble (mash up), and execute functional
applications from its Cloud based application store (the FIispace App Store). General business as well as
domain-speci fic functionalities (referred to as O6Appso,
similar to mobile apps for smartphones) are developed and placed in the Fispace App Store, through

which the Apps can be employed by collaborators to effect business services through the use of the

FIspace. New Apps can be developed by re-using features of existing Apps or through the development

of completely new Apps using the Flspace App Development Environment. Apps are selected based on

a number of criteria including their functionality, pricing model, past reliability, focus, etc. The Apps can

be Amashed upod ( ¢ onn egrdates dhanheo) inea trapied and lowncosafashion msing the
mechanisms and tools provided by the Flspace, in a rapid manner at minimal costs. These fAmashed u
solutions, possibly composed of multiple Apps, are targeted to address unique business problems, not

gener al problems, and can be fAdiscardedo once ssthe pro
fully addressed. The Flspace facilitates such rapid construction and destruction to ensure that business-
es can address issuestiomed®pwiorhawmti thaeawi ng tho emddr ess t

has plagued the development of traditional monolithic applications.

Figure 1 below depicts the overall vision for the Fispace service. The Flspace is a value added Collabora-

tion Space deployed fAin the Cloudo that enabl es acto
(e.g., enterprises of all sizes, authorities, public and private service providers) in various application do-

mains to seamlessly interact, communicate, and coordinate activities with business partners and to easily

create and act in open and dynamic networks of connected businesses i similar to modern Web 2.0 solu-

tions that exist in the B2C world (e.g., Facebook, LinkedIn, Xing, etc.). In addition, the FIspace instanti-

ates a unique business model for enabling the rapid development of high-quality B2B ICT solutions at

minimal costs by enabling the provisioning, consumption, and re-use of on-demand solutions in the

Cloud. General business, as well as domain-specific, functionalities are developed by IT solution provid-

ers (beneficiaries and external p r o ¥ispdce App)Store, Trdime s e 1 A
which the Apps can be consumed and for which new Apps can be developed through the use of the

Flspace App Development SDK. App fAma@®dh ser vi ces [rlspace pldtferch allowy budi- h e

ness collaborators to rapidly create near real time customized solutions that can be executed and man-

aged through the Flspace creating a low cost mechanism for organizations of all sizes to conduct value

added business with one another.
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Figure 1: Flspace Overall Vision

2.1.2 Business Relevance

2121 Motivation

Modern business networks tend to be highly distributed inter-organizational entities spanning country
boundaries composed of business partners who have limited insights into the overall network and who
are only focused on optimizing their own small part of the value chain. Current ICT services generally
support this limited network focus, and thus provide only basic support for inter-organizational data and
process integration. This means that complex inter-organizational collaboration activities today must be
accomplished through manual efforts.

Technology advancements are also placing increasing strains on existing ICT systems. New technologies
for gathering data on field activities, such as new sensor technologies, scanners, and RFID, are creating
data collection, distribution and management problems for existing Internet technology. Sharing of these
data is also problematic as the requirements for privacy and security of these types of data are poorly
supported by existing Internet services.

The lack of robust inter-organizational integration and collaboration systems hampers business efficiency
and optimization for all parties involved in the planning and execution of multi-organization value chain
activities: customer requirements for end-to-end tracking and tracing must be satisfied through combina-
tions of human inputs and interventions, heterogeneous information from incompatible ICT systems cre-
ate barriers to interoperability between network partner systems, and the end-to-end coordination of op-
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erational planning and execution activities requires extensive manual effort making network operations
costly, non-transparent, error-prone, inefficient and environmentally non-sustainable.

=4 Demands & Requirements
across Industries:

& Carriers _ .
... seamless cross-organizational

Demanded Features e collabo_rat_lon (|nfor_mat_|on excha!n_g_e,
New Services & Apps 3 $#._  communication, coordination of activities)

Consultants

Production

Plants ,

i Collaboration & Communication

...unprecedented transparency,
visibility and control of processes
(using web-enabled sensors and loT devices)

...rapid, easy, low cost development

End-2-End Visibility

Machine-2-Machine Communication

High-Quality Customer Applications

Insurances

P Cust Authoriti ‘
L ). * ;ns — and deployment of customized
(@ 12774 il solutions (apps and services)

...agile formation of business

networks and ecosystems (social
networks and app/service markets)

Agri-Food, Transport and Logistics:
* EU turnover: 1,500 billion €
» Efficiency: 148-220 billion € savings
» Sustainability: 26.5% of CO, emissions

Figure 2: Motivation & Cross-Domain Requirements

2.1.2.2 Business Impact

As depicted above, modern international business i especially in the large and global industries of Agri-
Food, Transport and Logistics i is a highly competitive endeavor where resource constraints require or-
ganizations to partner with one another to efficiently and effectively address customer needs. In this dy-
namic market new challenges continually arise, particularly due to increasing customer expectations for
personalization and cost reduction. As analyzed in detail in the preceding FI PPP Phase 1 use case pro-
jects (SmartAgriFood2 and Flnest3), current ICT technologies are either too limited or not capable of
properly supporting this evolution of customer requirements. To overcome this and pioneering towards
possible future business collaboration platforms, the Fispace will facilitate the following business benefits:

9 Better satisfy customer requirements, such as:
o End-to-end visibility and event management,
Enhanced monitoring and tracking of goods as they move along the value chain,
Less costly and better tailored offers goods and services,
Significantly reduced waste of perishable products,
Immediate notification of deviations and the occurrence of hazardous events,
Lower environmental impacts through increased network efficiencies, and
o More transparent operations.
9 Substantially increase business efficiency and optimization throughout the entire value chain by:
o Significantly reducing manual efforts for planning and replanning,
o Enhancing interoperability among heterogeneous systems based on business standards,
o0 Automating support for coordination of operational activity execution,
o Providing accessibility anywhere and anytime via any device, and
o Facilitating the rapid identification and contracting of capable business partners.
i Facilitate new business opportunities by:
o Providing more efficient and transparent service offer management,
o0 Optimizing partner contract negotiations,
o Facilitating new business partner interactions and collaboration opportunities, and
o Providing access to true end-to-end business and consumer performance metrics.

[l eyl lNe]

% see project website: http://www.smartagrifood.eu/
% see project website: http://www.finest-ppp.eu/
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On a broader perspective and with respect to the program-level objectives of the FI PPP, the idea behind

the Flspace is to truly move forward in conceiving of a new paradigm in computing that is based on
emerging Future Internet technologies and leverages the full potential of the cloud-based services con-
cept [1]. The Flspace pushes boundaries on how business software will work in the future, facilitating
innovation and market impact by laying the foundation for adoption by large user groups and external
solution providers that can provide additional, novel, and disruptive Apps for the Flspace. In the context of

the FI PPP, the Flspace complements the mission of the FI PPP Core Platform Objective: while A F |
WARE aims to provide a framework for devel opih¢ha
Flspace will exploit its technologies for enabling substantial increases in the efficiency and effectiveness
of cross-organizational business processes and pioneer novel business models that allow for innovation
by external stakeholders with high prospects for industrial uptake and market impact. An important point
to note is that the innovative aspect of the FIlspace model is the model itself (covering both the technical
solution and the proposed businessmodel)i i t i s not any specific O6technol o
new algorithms, software engineering concepts or the like.

of s

—

2.1.3 Main Features and Building Blocks

As outlined above, the FIspace will be a Future Internet enabled cloud-based SaaS-platform for enabling
the seamless, efficient, and effective business collaboration across organizational boundaries and facili-
tating the establishment of ecosystems with business benefits for both users from industrial sectors as
well as the ICT industry. The Flspace can most suitably be realized on the basis of the Future Internet
technologies that are developed in the FI PPP, and will utilize the available Generic Enablers (GE) wher-
ever appropriate. In addition, desirable domain-specific capabilities are being developed to demonstrate
the value and capabilities of the FIspace technology and business model (i.e., for inter-organizational
process coordination, operational monitoring and tracking, event-driven re-planning, ecosystem applica-
tion development, monetization, security and privacy management in business networks, etc.).
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Front-End [l FlspaceApps  Social Networ.kmg Permn.allzatl?n &
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Data Integration loT Integration

Figure 3: Flspace High-level Conceptual Architecture

In order to realize the envisioned features i i.e., (a) the future support for collaboration in business net-
works, and (b) a future business model for rapid development of high-quality ICT solutions at minimal
costs i the Flspace consists of the following primary building blocks as shown in Figure 3:

(1) The Front-End that serves as the main point of access for End-Users and offers a novel 6 a | | you
need in 1 pl ac e §indudirgthe folloving mairefeatures:
- Customizable End-User Cockpits
- Social Networking and Collaboration Features for Business Partners and Communities, and
support for seamless collaboration on specific business activities and transactions
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- Access anywhere via any device.

(2) The Fispace Store that provides the tool-supported infrastructure for providing, finding, and pur-
chasing Flspace Apps that provide re-usable IT-solutions for seamless business collaboration and
can be used and combined for the individual needs of End-Users; for the, the FIspace Store includes:
- The software infrastructure to support the provisioning, consumptions, purchase, and re-use

of FIspace Apps for both End-Users and App Developers
- Financial Management of the FIspace (pricing, payment, revenue sharing).

(3) The Business Collaboration Core Modules ensuring that all information and status updates are
provided to each involved stakeholder in real-time, consisting of:

- A Collaboration Engine that captures, in form of so-called Business Entities, the information
that are to be exchanged among collaborating stakeholders along with status and control of the a
collaborative business processes, and

- An Event Manager that captures and pre-processes both manual (from humans) and automated
(from connected systems) events, which trigger the progress and activities of collaborative busi-
ness processes in a pro-active event-driven manner.

(4) A System and Data Integration Layer that allows for the integration and continued usage of existing
legacy and business systems as well as the integration of external systems and services, including
support for:

- Connecting business and legacy systems used by individual users
- Handling heterogeneous data
- Connecting external Systems and Services (e.g., IoT systems, 3" party and public services).

(5) A comprehensive Security, Privacy, and Trust framework that ensures the secure, reliable, and
trustworthy handling of business data making the FIspace 6 s e c ur e b includegespy n 6
- Access Control and Identity Management for all users
- A set of Security Mechanisms to ensure information security, attack prevention, etc.
- Developer support to ensure correct usage of necessary security mechanisms in Flspace.

(6) An Operating Environment that ensures the technical interoperability of Flspace Components
and Apps and the consistent behaviour of the FIispace, including:
- Technical Interfaces and Protocols for the Flspace Components and Apps
- An Enterprise Service Bus to support the interaction of FIspace Components and Apps
- Replication and Consistency Services to ensure fault-tolerance and transaction support.

(7) A Development Toolkit providing tool-support for the development and instantiation of Flspace,
particularly for:
- App Developers to support the development and provisioning of Apps in accordance to the
technical governance and procedures of the Fispace
- Business IT Experts who customize and extend the Flspace to the individual needs of End-
Users at an individual or organizational level.

While referring to Section 4 where the initial technical design and development plans for each of the
Flspace components is presented in detail, the main features of the Flspace in summary are:

1 An open application that can be extended and customized for specific stakeholder requirements
through the use of Apps that can be fAnrabtedahexapo (i n
tension of the app concepts of mobile telephone providers such as Apple, Google and Microsoft);

1 An integrated Front-End as a central point of access to all features and Apps, enab
need in 1 placed user experience with customizabl e v
1 Integrated novel technologies that provide the basis for future collaboration in business networks,
enabl ing fAal |l hstekeboldenantebld m med @a&dc well as the ceamles

ordination among business partners;

1 Information integration from legacy and third party systems enabled through a service-based integra-
tion layer that is enabled and supported by FI-WARE Generic Enablers;

1 Modern technologies that ensure the secure, reliable, and trustworthy handling of business infor-
mation in the Cloud, and the consistent operation of the Flspace;

1 An (App) Store that facilitates the provisioning, consumption, and marketing of novel on-demand solu-
tions for B2B collaboration, along with an integrated toolkit for developers.

—
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2.2 Flspace Operation Model 1 Illustrative Example

While the overview above remains on a general level, the following explains the intended operational
mo del of the Flspace at hand of an illustrative
nario as the sample use case: taken from the Greenhouse Management & Control trial (cf. T422), this has
served as the initial example discussed at the project kick-off meetings and has then been taking up with-
in WP200 for the scenario-based technical design of the Flspace components and their consolidation. It is
important to note that the scenario and Flspace Apps as described below are a simplification only intend-
ed for illustration and technical design work; the actual scenario analysis and planned Flspace-based
solutions for this are elaborated in WP400 and described in detail in Deliverable D400.1.

2.2.1 Sample Scenario: Spraying Advice

The sample scenario considers a situation where a farmer (here: Franz Farmer) demands a spraying
advice from an expert (here: Ed Expert) in order to handle a disease on tomatoes in his greenhouse; as
an additional stakeholder, a local state authority is involved who needs to approve the usage of the pesti-
cide recommended by Ed because of its environmental impacts. As indicated above: this scenario and
the actors are fictitious and only intended for illustration purposes.

Scenario: get expert advice for spraying to handle disease on tomatoes

® ~™ (o)
Franz Farmer Ed Expert State Authority

Create

)
Request @
Advice Advice @ El
@ Approval
]

Farm / GH Regulations &
Management Expert System Approval System
Systems o Y

Spraying

(follow advice)

A

Collaborative Business Process

Sensor Network
in the Greenhouse

Back-End Systems

Figure 4: Sample Scenario 'Spraying Advice' - AS IS Overview

Figure 4 above provides an overview, indicating the current situation (AS-IS): Franz calls up Ed and ex-
plains the situation. To be able to provide adequate advice, Ed needs more detailed information on the
tomatoes and the current situation; for this, commonly Ed needstovi si t Fr an z ihsrdeftato

and the sensor network in the greenhouse. After Ed Expert has concluded the advice (using, among other
sources, his own expert system), he files the request for the necessary state approval by letter; the au-
thority approval is finally given again by postal letter to Ed and Franz.

This creates a lot of overhead, creates costs, and delays the time until Franz can undertake the neces-
sary actions to handle the disease. The purpose of Flspace is to overcome this by enabling to conduct all
necessary interactions 6onlined where the invol

are connected to the relevant on-premise systems and inform each actor about the current status of the
collaboration business process in real time. Figure 5 below outlines how the TO-BE scenario shall look
like: all involved stakeholders perform the information exchange and communication between them via
the Flspace, using dedicated Flspace Apps that, for instance, allow Franz to send his request for advice
directly to Ed via the Flspace and provides Ed with remote access to the greenhouse sensor data, and

also the spraying appro v a | by the state authority is requested

addi tion, t he st ak e kendsgtemssate canreestau éodhie Flspace, satltakthe infor-
mation will needs to be exchanged among the stakeholders can be imported into the Flspace Apps,

examp

m onsi
investigate the disease and gettherelevantd at a fr om Franz6s farm management

ved

—
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which allows decreasing manual effort and quickly setting up individualized solutions for collaboration
business activities with full control on the information sharing by each participating business partner. With
this, the Fispace enables the seamless, efficient, and easy business collaboration and eventually will
facilitate the business benefits as outlined above.

Scenario: get expert advice for spraying to handle disease on tomatoes

) ¢ &
Franz Farmer Ed Expert State Authority

RAeg u_eSt cSpace App C:’e?te cSpace App
vice ‘Get Spraying ‘ Advice ‘Spraying
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I Approval
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€ M t Agronomist Regulations &

] :"ageme" Expert System suggested certification XTSI RSYE N0

E TEIEE fertilizer details

(%]

T

c

I;l'l Sensor Network sensor data

g in the Greenhouse (access details)

=]

Figure 5: Sample Scenario 'Spraying Advice' - TO BE Overview

2.2.2 lllustration of FIspace Apps and Overall Operational Model

To illustrate how the TO BE Scenario shall actually be realized with the Flspace, let us first investigate a

typical Flspace App. For this, Figure 6s hows an il lustrative design of the
is used by Franz Farmer. It consists of three main functionalities: on the left hand side, Franz can prepare

the Request for Advice (incl. basic product information, a description of the request, and a link to the IoT-

enabled sensor network in his greenhouse), and select the receiver of the request from the business con-

tacts that Franz maintains in the Flspace. Once the advice is prepared, Franz can receive it and optional-

ly conduct additional interactions with the business partners (see right hand side for some initial ideas).

An important and novel feature of the Flspace is that Franz can always see the actual status of his re-

guest (see bottom): this is automatically updated whenever a partner undertakes an action (e.g. when Ed

Expert has finished the preparation of the advice, or when the state authority has provided the approval).

My Advices (history overview): ...

Request for Advice - Advice & Interaction

Receiver: (contacts) W - Get Advice Details: -

Product Type: ‘ (select from list) "W ‘ Interaction with Advisor: -

(e.g. additional questions) ‘

Description of Request:

(provide details of request)

Inform Authority on Spraying: -

Sensor Data: | (enter link) - Rate Advice: ';f\‘j“j

Status Overview
\ advice in W awaiting spraying . advice & approval
preparation /4 approval , given

Figure 6: Flspace App &G et Spr ay iinlwystrétide\Desge 6
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With this kind of FIspace Apps, each involved actor can see all relevant information in one place and is
informed on status updates in real-time, especially on critical situations such as delays or other deviations
that often are business-critical and hence are demanded to be known as quick as possible. In addition,
such FIspace Apps can be developed rather quickly, which allows businesses and partner networks to
promptly adapt their collaborative IT-infrastructure with respect to newly arising market opportunities.

Figure 7: lllustration of FIspace Overall Operational Model

Figure 7 provides a visualization for explaining how the FIspace is intended to work. When the stakehold-
ers |l og on to the Flspace, they can see theire-
book) and access their respective Flspace Apps: e.g. Franz the one outlined above, Ed Expert an analo-
gous one that supports the creation of advices and seamless interaction with his business partners, and
another one for the State Authority to handle spraying approvals. The execution of the cross-
organizational interaction is facilitated by the generic FIspace platform-features, in particular by:

(A) The Business Entities that represent the collaborative business process and control its execution
by managing the interaction and control flow between the associated apps, for example:

i When Franz sends outa egiestf or A diavthed-sgace App from Figure 6, the under-
lying Business Entity triggers a process step which ensures that Ed Expert is immediately
notified about a new request within his personal Flspace Front-End, resp. Flspace App;

1 When the State Authority provides the spraying approval, both Franz and Ed are notified
immediately within their respective Front-End / Apps.

(B) The Event Engine that captures and processes various types of events that are used to e.g. trig-
ger the progression of Business Entities or alert End-Users on critical situations, therewith making
the Flspace an event-driven platform; examples for events are e.g.:

T A new &Rteqkior Adviced send out by Franz or
the progress of the Business Entity as described above, or

i Franz can get notified on external events that maybe critical for his business (e.g. tempera-
ture in the Greenhouse reaches a threshold, or an upcoming thunderstorm),

(C) The Access Control which ensures that only those people get access to information who have the
respective permissions and nobody else (ensured by the all-embracing Security-Privacy-Trust
framework of the FIspace), and also the reception of notifications in accordance to the personal
configurations and settings of the userdés pr

new no

anot h

of il e

—
Fispace_D200.1 Page 20 0f 110 { Lyd Fspace

Business Collaboration








































































































































































































































































