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Abstract

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 work in the future.
These 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.

The project will lay the foundation for realizing the vision and prepare for large-scale expansion, comply-
ing with the objectives and expected results of the Phase Il use case projects. To achieve these out-
comes the project will focus on the following four primary work areas, for which the main concepts and
approach are outlined below:

1. Implement the FIlspace as an open and extensible Software-as-a-Service solution along
with an initial set of cross-domain applications for future B2B collaboration, utilizing the Ge-
neric Enablers provided by the FI PPP Core Platform

2. Establish Experimentation Sites across Europe where pilot applications are tested in early
trials from the Agri-Food and the Transport and Logistics domains

3. Provide a working Experimentation Environment for conducting early and large-scale trials
for Future Internet enabled B2B collaboration in several domains, and

4. Prepare for industrial uptake and innovation enablement by pro-active engagement of stake-
holders and associations from relevant industry sectors and the IT industry.

This document is being submitted as specified in the Flspace Description of Work (DoW) as part of deliv-
erable D400.1 - detailed experimentation plans and initial work plans, including App development. The
document provides an overview of the experimentation plans of the eight trials proposed for the Flspace
project and includes a detailed set of work plans for the work package. Included in the document is an
overview of the domain/trial specific apps that are proposed for development in the project and that pro-
vide the unique functionality required by each trial to perform the business activities described in their
experimentation plans.
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Disclaimer

The contentof the publication herein is the sole responsibility of the publishers and it does not necessardy repr
sent the views expressed by the European Commission or its services.

While the information contained in the documents is believed to be accurate, thigogs) or any other partie
pant in theFIspaceconsortium make no warranty of any kind with regard to this material including, but not limited
to the implied warranties of merchantability and fithess for a particular purpose.

Neither theFIspaceConsortiun nor any of its members, their officers, employees or agents shall be responsible or
liable in negligence or otherwise howsoever in respect of any inaccuracy or omission herein.

Without derogating from the generality of the foregoing neither tRispaceConsortium nor any of its members,
their officers, employees or agents shall be liable for any direct or indirect or consequential loss or damage caused
by or arising from any information advice or inaccuracy or omission herein.
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1 Introducti on

Insights gained in Phase 1 of the FI-PPP emphasize the need for novel ICT solutions that allow radical
improvements for collaboration in business networks. Numerous sectors demand such solutions including
the Agri-Food and Transport and Logistics industries, which are the focus of the FIspace project. This
project leverages the outcomes of two complementary Phase 1 use case projects: Flnest & SmartAgri-
Food. The aim of the project is to pioneer fundamental changes in how collaborative business networks
work in future.

Modern business is characterized by cross-organizational business networks where several actors need
to interact in order to achieve common, as well as individual, business goals. When conducting business
in such highly networked, often border-crossing, dynamic and competitive environments, it becomes cru-
cial for the involved actors i which can include commercial enterprises of any size, public authorities,
associated service providers (e.g., financial institutions or insurance companies), etc. i to collaborate in
an efficient, effective, secure and trustworthy manner, i.e., to exchange information and communicate
among each other in order to coordinate their business activities.

Forwarder

Carriers

Future Internet
shall provide:

: . Consumers m ...seamless B2B
( Desired e o ;
o 3 Collaboration (information
- 5 New Services & Apps NS
- laboration & Communication exchange, communication,
il 34 '&. End-2-End Visibility coordination of activities)
m ... rapid & easy development
of customized solutions at
minimal costs

Consultants

2

Production

Machine-2-Machine Communication

High-Quality Customer Applications

Insurances

b1 Customs Authorities i )
, s ® ... quick formation &
b4 1111 & 4
T 12774 || evolution of open business

networks

Figure 1:  Desired Collaborative Business Network and the needs for the Future Internet

Current ICT solutions do not provide adequate support for collaborative business networks. The vast
majority of existing and currently employed IT solutions focus on supporting the internal business activi-
ties of individual actors, while interaction with business partners is limited to manual efforts using e-mail,
phone, and fax, or only partially supported through EDI. In addition, monitoring and managing of business
processes still heavily relies on human involvement, leading to high latencies between the occurrence of
a business event in the real-world and its observation by IT systems, and thus other stakeholders along
the value chain. This results in the unsatisfying situation where there is only limited end-to-end visibility in
collaborative business networks, with unacceptably high manual coordinating efforts required by each
involved stakeholder leading to the establishment of mainly closed partner networks. Closed networks
particularly disadvantage SMEs who generally do not have the financial or technical means for entering
these networks and collaborating with larger organizations.

Novel ICT infrastructures that enable seamless B2B collaboration and facilitate the creation of dynamic

and open business networks are neededi not t o merely overcome todayds t e«
order to pave the way towards truly collaborative business networks in the future. Such a future can be

realized by exploiting the capabilities of Future Internet technology developed within the FI PPP pro-

gramme. These technologies allow, for instance, the gathering of real-world data via smart sensors (In-

ternet of Things), cost-efficient development of value-added applications by orchestrating existing ones

(Internet of Services), and ubiquitous access via Cloud infrastructures.
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1.1 Project structure and key activities

In order to achieve its goals, Flspace leverages and capitalizes on the outcomes of two successful Phase
| use case projects i Flnest and SmartAgriFood 1, as well as the Generic Enablers available from the FI
PPP Technology Foundati on {WARBandts fdcessof).or mo) proj ect s

Proof-of-Concepts & Specifications from SmartAgriFood and FInest :

{ T
Phase 2 J—
(cSpace) Consolidation (WP200-500)
h 4
\
/ N
cSpace 4 cSpace Hosting & X Use Case Trials

Development Experimentation . ) (WP400) N
(WP200) ) (WP300) : } }
- Open Collaboration &
Exploitation

(WP500)
-

Integration with Core Platform
(}lsa_geof Generic Enablers)
Core Platform Validation
Project Coordination (WP100)

Plan for Large Scale Expansion (WP500)

] | -

1=

Large Scale Expansion of Use Cases

Figure 2 The work in FIspace follows three major work streams:

Workstream 1. The major work stream in Flspace is devoted to solution development, trial experi-
mentation and use case expansion (depicted from top to bottom of Figure 3). It is subdivided into:

1 Flspace Development (WP200), which addresses the iterative design, implementation and testing of
the software components implementing the Flspace service, while incorporating feedback from users
and developers, thereby ultimately enabling the App ecosystem;

1 FlIspace Hosting & Experimentation (WP300), which is responsible for setting up compute infra-
structures, deploying the Flspace software components (developed in WP200) and Apps (developed
in WP400) including the deployment of the required Core Platform Generic Enablers, as well as for
providing experimentation support and enablement to the use case trials (in WP400);

1 Use Case Trials (WP400), which defines cross-domain use cases and defines, sets up, and exe-
cutes use case trials to demonstrate the Flspace capabilities and benefits in the real-world; this WP
thus includes the development of Apps and the connection of trial-specific, local infrastructure (e.g.,
in-the-field systems and devices) to the Flspace software components (hosted by WP300). Two types
of Apps will be developed: (1) general purpose baseline Apps (i.e., Apps are required by stakehold-
ers across several domains), (2) domain Apps needed for conducting specific use case trial experi-
ments.

1 Open collaboration & Exploitation (WP500), which will foster early uptake of results and drive es-
tablishing an eco-system around Flspace, including dissemination, exploitation and standardization;
this WP will also coordinate and prepare guidelines and plans for large scale expansion of platform
usage, involving relevant stakeholder groups.
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1.2 WP400

1.2.1 Use case trials and domain Apps (WP 400)

WP 400 focuses on leveraging and extending work performed in Phase | of the FI PPP program to setup
trial sites for real world use cases and to exploit those sites for conducting initial use case experiments
(with the support of WP 300) to determine and demonstrate whether the Flspace solution and the under-
lying Generic Enablers being utilized are capable of delivering benefits and utility in the real-world.

Based on the needs of the use case trials themselves, baseline and domain Apps will be developed (as
part of WP 400) so that the trials can be performed and the ecosystem business model envisioned for the
Flspace service tested. In addition, where needed, trial-specific, local infrastructure (such as in-the-field
sensors and devices) will be set-up and linked to the FIspace components hosted by WP300.

Overall, WP 400 is decomposed into 3 primary types of tasks as depicted in Figure 3:

1 Design, setup, and execution of use case trials: This includes defining cross-domain use
cases and the set-up and execution of use case trials. Overall eight use case trials are proposed:

- Farming in the Cloud (Task 420) addresses (1) the intelligent application of pesticides to
improve crop protection information sharing, and (2) the improvement of greenhouse opera-
tions through the use of 10T devices for monitoring and controlling environmental conditions.

- Intelligent Perishable Goods Logistics (Task 430) looks at (1) the shipment of fish from
Norway to continental Europe and the impact that effective planning and re-planning can
have on the product, (2) the impact of supply chain deviations on fresh fruit and vegetables,
(3) the improvement of the entire supply chain process of flowers to a retailer.

- Smart Distribution & Consumption (Task 440) is concerned with (1) tracking and tracing of
meat from the farm to the consumer, (2) the linked management of inbound materials and
outbound finished goods optimized w.r.t. consumer demand, (3) providing consumers with in-
formation about the products that they have purchased.

1 Development of general purpose and domain specific applications (Task 450): The re-
quirements for these Apps are defined in Tasks 4207 440. The Apps will demonstrate the extensi-
bility and domain-specific benefits of Flspace during the use case trials.

1 WP Coordination, which is overseen by Task 410.

Task 420: Farming in the Cloud

Task 430: Intelligent Perishable Goods Logistics

Application Development

Task 440: Smart Distribution & Consumption

Task 450: Generic and Domain-specific

Task 410: Trial Coordination

Figure 3: High-l evel structure of WP400 AUse case trials

—
Flspace-D400.1 Page 17 of 184 { LyJ Fspace

Business Collaboration

and



Flspace 28.06.2013

1.2.2 Task410: Trial Coordination

This task is concerned with the overall management and control of use case trials, experimentation site
selection, development of baseline and domain Apps, preparation for the large scale rollout of the use
case trials, and cross trial coordination of activities.

The primary outcomes of this task are:

Consolidated definitions for trial experiments to be conducted.

Consolidated set of baseline and domain Apps requirements.

Coordinated use case trial experiments and outcomes.

Joint analysis of capabilities and benefits of FIspace and Core Platform GEs in the real-world.
Rollout plans for large scale development.

=A =4 =4 4 A 4

1.2.3 Task 420: Farming in the Cloud

This task is concerned with the actual planning and execution of two use case trials focused on the use of
the Flspace to improve product yields through the use of sensor based technologies to measure envi-
ronmental factors that have an impact on yield and feed this information back to management systems to
take action that improves plant growth factors.

The use case trials that will be conducted are:

1 Crop Protection Information Sharing 7 use of field sensor and satellite data to intelligently
manage the application of pesticides for maximum protection.

1 Greenhouse Management & Control 7 use of sensors to monitor key growth factors (UV radia-
tion, moisture and humidity, soil conditions, etc.) and to feedback data to control systems to modi-
fy the growth environment for maximum vyield.

The primary outcomes of this task are:

A detailed definition of the specific trials experiments to be conducted along

1 with identification and setup of appropriate trial sites fort he experi ments on fAFar
Cloudo.

91 Definition of requirements towards baseline and domain Apps that must be developed to
support fiSmart Food Productiond use cases.

Analysis of trial experimentresultson fASmart Food Pr oductofperoimareeé adng wi t
Flspace and Core Platform GEs.

1.2.4 Task 440: Smart Distribution & Consumption

This task is concerned with the actual planning and conduct of three use case trials focused on the use of
the FIspace to improve the flow of goods to consumers and the experience that the consumer receives by
being better informed about the goods that they are purchasing. The use case trials that will be conduct-
ed are:

1 Meat Information Provenance T assuring consumers and supply chain participants that meat
quality is maintained throughout the supply chain.

1 Import and Export of Consumer Goods i better management of inbound materials so that only
the right material is available at the right time based on consumer demands; management of out-
bound distribution operations to ensure that the finished product is properly positioned to meet
consumer demands.

1 Tailored Information for Consumers i provisioning of accurate information to consumers con-

cerning products they are interested in purchasing and that they have purchased.
The primary outcomes of this task are:

1 A detailed definition of the specific trials experiments to be conducted along with identifica-
tion and setup of appropriate trial sitesf or t he experi ments on fpsmart D
tiono.

91 Definition of requirements towards baseline and domain Apps that must be developed to
support fASmart Distribution & Consumptiond use cas

Analysis of trial experimentresultson fAiSmart Distribution & Consrmmmpti on
formance of Flspace and Core Platform GEs.

—
Flspace-D400.1 Page 18 of 184 {LyJ Fspace

Business Collaboration



Flspace 28.06.2013

1.2.5 Task 450: Baseline App & DomainApp Development

This task is concerned with the development of general purpose baseline Apps (i.e., Apps are required
by stakeholders across several domains), as well as domain Apps needed for conducting specific use
case trial experiments.

This task will provide the following major outcomes:

i Design and i mplementation of (eintladingdontracumap-ose A s |
agement, transport planning, predictive monitoring and product information services.

1.3 D400.1

1.3.1 Detailed experimentation plans and initial work plans, including App
development

The M3 deliverable of WP 400, D400.1, is requested to provide the foundation for the expeilomendak to be
performed in further stages of the Flspace projectoiitairs detailed experimentations plans enabling the deord
nation with other work packageBurther experimentation protocslare defined in order to follow up the exper
ments in a controlled and traceable fashibhe definition and description of theperimentation environment,
including site requirementsd required domain applicatiorere developed gsart of this deliverableFIspace and
FI WARE services considered to be involved in tt@& experimentsareevaluated in alignment with otheroject
work packagesEach ofthesetopics is elaborated for each trial separatéfinally, the harmonization and collab
ration activites among the trails of WP4i8@locumented.

It should be noted by the reader that to align this deliverable with the Baseline Apps functionalities pro-
posed in D400.6, involved partners have made an initial analysis of the Baseline Apps and trials relation-
ship. This is a work in progress, so some trials have made a more detailed analysis and alignment with
the baseline apps than others. All the trials will perform the deep inspection an analysis of the baseline
apps in the following steps.

D400.1 D400.6
Detailed Functionalities

experimentation of Baseline
plans Applications

v

Match trial requirements &
Baseline Apps

Figure 4 Trial alignment of baseline app requirements
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2 The Fltgpgade

The Flspace project establishes working experimentation infrastructures across Europe where Flspace
pilot applications for selected real-world business scenarios from the Agri-Food and the Transport and
Logistics sectors are developed and tested. These trials leverage and extend the work performed in
Phase | of the FI PPP, in particular from the use case projects SmartAgriFood and Flnest.

2.1 Farming in the Cloud

The AFar mi ng taskaddrdsses f@d praduction issues at the farm level and covers two use
case trials:

1. Crop Protection Information Sharing i use of field sensor and satellite data to intelligently man-
age the application of pesticides for maximum crop protection

2. Greenhouse Management & Control T use of sensors to monitor key growth factors (UV radia-
tion, moisture and humidity, soil conditions, etc.) and to feedback data to control systems to modi-
fy the growth environment for maximum yield and optimal quality

2.2 Intelligent Perishable Goods Logistics

The Alntelligent Per i s laddiedses m@ivodng snd envighmerntal masagemerd s k
issues of perishable goods as they flow through their supply chains so that waste is minimized and shelf
life maximized covering three use case trials:

1. Fish Distribution and (Re-)Planning i focuses on the planning of logistics and transport activities,
including transport order creation, transport demand (re)planning and distribution (re)scheduling
2. Fresh Fruit and Vegetables Quality Assurance i looks at the management of deviations (trans-
ports, products) that affect the distribution process for fresh fruit and vegetables (transport plan,
food quality issues), either deviation from the plan or other external events requiring re-planning.
3. Flowers and Plants Supply Chain Monitoring i the monitoring and communication of transport
and logistics activities focusing on tracking and tracing of shipments, assets and cargo, including
quality conditions and simulated shelf life. Focus is with Cargo and Asset Quality Tr ac ki nlg ( ii nt
|l igent cargoo), Shi pment Tracking (fAintellirgent sh
go characteristics/Cargo Integration along the chain.

2.3 Smart Distribution and Consumption

The fASmart Di stri but i oismabatnhdlpinG conssimiens fiot obtaimbettertirdosmiation
on the goods they purchase, and producers to better control the flow of their goods to the consumer, cov-
ering three use case trials:

1. Meat Information Provenance i ensuring that consumers, regulators and meat supply chain par-
ticipants all have accurate information concerning where a meat product originated (production
farm) and how it was affected by its distribution (quality assurance).
2. Import and Export of Consumer Goods i the intelligent management of inbound materials to a
production site and the smart distribution of finished goods to consumers.
3. Tailored Information for Consumers i the provisioning of accurate information to individual con-
sumer 6s needs and feedback or6f this information to

—
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2.4 Trial Geographic Coverage
D

C 04
Copace A Smart Food

Production
Perishable Goods
o Logistics

. Smart Production
and Consumption

Figure 5: FIspace use case trial experimentation sites

By nature, trials in the Agri-Food and Transport and Logistics domains are not bound to one geographical
location since they focus on moving goods from production sites to end users. However, the experimenta-
tion infrastructure for each early trial involves some key stakeholders that are located in specific countries
as represented in Figure 5. These use case trials will be conducted in a linked fashion utilizing shared
infrastructures where possible to demonstrate the cross domain/use case capabilities of the Flspace and
the supporting FI-WARE GEs.

Based on the needs of the use case trials themselves, general purpose and domain specific Apps for the
Fispace will be developed in order to perform the trials / experiments, and test / validate the features and
business model of the Fispace as outlined above. For this, the development and testing of two types of
Flspace Apps is planned, which will be developed by project partners together with additional contributors
obtained via the Open Call of the project: (a) an initial set of general purpose Apps that provide general
business and / or domain-specific capabilities exploiting the features and envisioned future support re-
qguirements for business collaboration, and (b) a set of pilot Apps that support the tasks of the specific
scenarios elaborated in the trials.

)
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2.5 Flspace Trial Descriptions

2.5.1 Trial 421 Crop Protection Information Sharing

Numerous actors contribute to the food on consmtmer so
ers growing crops, processors, and retailers. These actors have at present independent, mostly proprie-

tary solutions to supply each other and the consumer with information. Transparency and fluid information

transfer is lacking.

There is a great need for tracking and tracing information about inputs, including crop protection agents

and the quality of food. This is relevant for consume.]
for a rapid response. Many sources of information are also required to support farmers in decision-

making, for example on the application of plant disease agents. Flspace will connect actors along the

agri-food supply chain, enhance licence agreement orchestration, and enable seamless creation of differ-

ent tailored services for, and amongst, stakeholders.

The trial demonstrates the use of Future Internet technologies with functionalities to address social, busi-
ness, and policy objectives (e.g., optimization of the use of plant protection agents), create environmental
benefits, transparency, and food security. Protection of potatoes against Phytophthora, which requires at
present approximately ten spraying actions, will be used as a first use case for this trial.

The Future Internet provides possibilities for real-time support for farmers (Figure 6). Real-time weather
information from sensors and rain radar will be made available and integrated in real-time, as will medium

range weather forecast. Phytophtora development will be forecasted based on this information and data

on cropping history and crop development. A disease warning will be generated should analysis indicate

that this is necessary. Recipe formulation with the optimal type of crop protection agent, scheduling of the

operation with respect to weather conditions and resource availability and task formulation will start as

soon as a disease alert is given. The actual measured crop density is used for real-time dose adjustment

based on parameters determined during recipe formulation. Actually applied dosages, sensor information

and machine status will be logged and made available by 0T sensors. Sensor data will thus be available

for real-time situational support as a service in the cloud, and may even be offered to the public, e.g., by
providing information on recently treated filetfods f or
Hi kerso App. Data from such remote monitoring dean als
tracing purposes by authorised users.

Col ne
11 weather
data
\

On Flspace pl. Real time in the field [l Sensors and external services |
3.2 31 \ - — 7 "/
— / - /
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Figure 6: Layout Crop Protection Information Sharing Trial
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The trial will be set up by four partners: DLO-ASG, as trial leader, will add new information requirements
to the reference model for arable farming, mapping this on the Object Storage GE. Weather forecast, rain
radar data and data from soil and weather sensors will be made available following the Publish and Sub-
scribe mechanism. Scheduling algorithms for field operations are made available as a SaaS solution.
DLO-PRI will make algorithms for disease warning and recipe formulation available as a SaaS solution.
Their algorithm for real time dose adjustment will be implemented by Kverneland as a Resource on an
loT Device on the tractor-sprayer combination. DLO-PRI evaluates the overall effectiveness of the Crop
Protection Information Sharing concept. Kverneland provides the 10T Devices for Task Control, Tractor,
Spraying, and Crop Sensors, which use the ISO11783 communication protocol (ISOBus). A Gateway is
to provide information for the 10T backend and Object Store. Several Generic Enablers such as Security,
Privacy and Trust and System and Data Integration are used. AgroSense, will realize Task Formulation
and take care of all the required Client interaction with the Flspace platform.

For the execution of the trial five farmers are involved (vd Borne, PPO, Wage, Claassen and KMWP) from
which three will evaluate the whole Crop Protection Information Sharing concept. These farmers are pio-
neering in the application of modern ICT technology and Precision Agriculture and are an important
source of information for farmers that intend to adopt these technologies.

Kverneland and DLO-ASG participate in ISO working groups for standardization of Electronics in Agricul-
ture. The results of this Smart Crop Protection trial will thus lead to drafting updates and developing new
standards, such as for wireless communication. This provides a basis for wide spread use of Flspace
services. Fleet Management, Job Control, Remote Machine Diagnostics and even Environmental Control
by auditing agencies are logical extensions and possible apps for the open call in the third phase of the FlI
PPP project.

2.5.2 Trial 422 Greenhouse Management Management & Control

All businesses seem to be different when their activities are looked at in detail. What makes the integra-
tion from separate entities into one generic entity with smaller entities, related to one each other, is the
application of a logical framework that provides useful abstractions from the particular to the general.
Seemingly unrelated activities, such as terminal management, farm operations and greenhouse opera-
tions, become common under such a framework, which also allows them to be supported general pur-
pose Future Internet and Business Collabortion services.

Existing tools
interoperating /,//"'

through - AgroSense
Flspace -
Service
Incubation
Flspace
FI-WARE

Figure 7. Greenhouse Management & Control Trial overview

The Greenhouse Management & Control trial involves several Business Actors collaborating via Flspace
platform in order to accomplish specific business scenarios. The scenarios concern a State Agency for
Agricultural Policies, existing Greenhouse and Farm Management Information Systems, which use sen-
sor equipment in Greenhouse environments, meteorological base stations, one Product Traceability Plat-
form etc.

In the context of the particular trial several scenarios are involved, all of which will be executed in order to
demonstrate various aspects of the Business-to-business functionality that Flspace will provide. Legacy
systems like the ones mentioned above will be integrated into the Flspace so that they are able to inter-
connect and exchange information. The different scenarios to be executed are:

—
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Advice Request
Contract search
Managing complaints
Product recall

Task Planning
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2.5.3 Trial 431 Fish Distribution and (Re-) Planning

The Fish Distribution trial is concerned with the planning of logistics and transport activity in the fish in-
dustry, a crucial process for ensuring performance across the whole supply chain. The main challenges
addressed are low predictability and late shipment booking cancellations, mostly due to lack of collabora-
tion or access to information, affecting directly the resource and asset utilization of service suppliers. Fur-
thermore, data quality at the planning phase is essential for enabling effective monitoring of transport
execution.

The trial will be built on the export of fish from Norway (see Figure 8). Fish exporters produce fish contin-
uously, sell it to retailers/wholesalers overseas, then contact a cargo agent for carrying out the logistics
operations, including planning, booking/contracting of transport services, customs declarations, follow up,
and tracking and tracing of cargo.
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Figure 8: Layout of Fish Distribution and (Re-)Planning Trial

The trial will show-case the innovations of Flspace by addressing the following key activities in the supply
chain:
91 Distribution (re)scheduling: For the shipper, this includes finding a transport supplier, creating a
shipment order, developing a transport execution plan, and rescheduling transport in case of de-
viation.

1 Transport demand (re)planning: For the carrier, this includes demand planning/prediction, re-
source management and (re)planning of transport operation in case of deviations.

1 Tracing of cargo: tracing of cargo at product level is essential for monitoring of transport, but also
for detecting deviations at the planning phase (delayed cargo).

The trial will explore applications that can contribute to B2B collaboration for improving logistics opera-
tions, but also enabling open innovations. Two examples of test applications are:

1 Improved Booking Reliability: improved upstream planning so that the carrier gets more visibility,
more reliable booking, and early notification of changes. The trial will demonstrate how a better
integration of the supply chain, in terms of information distribution and accessibility, can contrib-
ute to better planning and resource utilization.

1 Handling of Late Cancellations: provide to the carrier quick access to online e-market place and
ability to reschedule bookings, find replacement cargo or additional last minute cargo in a shorter
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time window compared to what today's IT network can offer. Combined with pricing policies that
encourage early booking and dissuade late booking cancellations, this solution is believed to
have a strong positive impact on capacity utilization as well as cost efficiency, especially for the
short sea shipping spot market.

The scenarios will feature primarily the carrier (container shipping operator) and cargo owners (fish ex-
porters) or, alternatively, cargo agents. They will represent real-life situations, business activities, or types
of events, and show how FIspace enables them to interact more effectively to increase supply-chain effi-
ciency.

The business actors in the trial represent the carrier and shipper sides, and the trial will focus on how
collaboration and integration among them. MRTK will coordinate the trial and be involved in development
of the applications. The main project partner is NCL, one of Norway's largest short sea shipping compa-
nies, with a large network of fisheries and fish exporters/traders.

2.5.4 Trial 432 Fruit & Vegetables Quality Assurance

The network of interconnected actors in the O6Fresh Fr
stages of the food chain (Figure 9):
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o Center *
W %
i %
o'.

Transport
service

;i Retail
4 Distribution
Center

Trader coop o

Logistic service:
re-usable crate
management

Laboratories for
quality analysis

Figure 9 : Principal organization of the FFV food chain.

Starting from production on farms, products are collected by traders ( of t en or gani zedr- as f ar
atives), and sold to retail which might involve procurement centers that are responsible for sourcing, dis-

tribution centers that collect products from different sources and allocate them to different retail outlets,

and retail outlets organized as e.g. supermarkets that provide the link to the consumers as the final cus-

tomer.

The organization of this network is supplemented by laboratories linked to farms and traders that provide
food safety and food quality analysis, logistics providers that provide transport, service providers that
provide re-usable packaging (Returnable Transport Items, RTIs) in form of crates and pallets, and certifi-
cation services that provide guarantees on food safety and quality.

The trial has identified some stakeholders for the various stages of the food chain that are ready to get
engaged in the formulation and evaluation of the prototypes from a business perspective.

2.5.5 Trial 433 Flowers and Plants Supply Chain Monitoring

This trial is concerned with monitoring transport and logistics processes and focuses on the tracking and
tracing of shipments, assets and cargo, including quality conditions and simulated shelf life. The trial will
demonstrate the continuous monitoring, control, planning and optimisation of business processes based
on real-time information of real-world parameters. The experiment will test, in particular, dynamically up-
dating rich virtual profiles of products, containers and shipments, providing multiple views for distinct pur-
poses of usage; the combination of different types of sensor data; a timely and flexible availability of
product and quality information to a variable network of downstream and upstream partners; and proac-
tive control of distribution activities (i.e., triggering deviation management and planning).

The scope of the trial will demonstrate Flspace functionalities regarding:
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T Cargo and Asset Quality Tracking (fAintelligent <car
the cargo and related assets and its relevance for

monitoring results to stakeholders;

T Shi pment Tracking (Aintelligent shi pment o) :
producers to end customers, and specification of its relevance for customer expectations;

1 Lifecycle Information tracking on cargo characteristics along the supply chain: information collec-
tion and distribution along the whole chain ensuring correct information on the cargo accessible
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Figure 10: Layout of Flowers and Plants Supply Chain Monitoring Trial

The trial is aligned to the flowers and plants supply network (see Figure 10). This sector is characterised
by high uncertainty of both demand and supply. Supply uncertainty is high because product is vulnerable
to decay, weather conditions, pests, traffic congestion and other uncontrollable factors. Further, demand
uncertainty is high because of weather-dependent sales, changing consumer behaviour, and increasing
global competition. This results in high variability of supply capabilities and demand requirements in terms
of volume, time, service levels, quality and other product characteristics. As a consequence, the timely,
error-free and flexible monitoring of products, assets and shipments is a key challenge in floricultural sup-
ply chains.

Europe is the leading producer of flowers and plants in the world. Within Europe, The Netherlands is by
far the largest producer, accounting for approximately 40% of the total production value. For this reason,
the trial experiment will focus on Dutch floriculture. It will include the main supply chain actors, i.e. grow-
ers, traders (including wholesalers, exporters, and importers), auctions / producer organisations (including

Flor aHol Il and, the worldés | argest fl ower and pl ant

tainers, crates, etc.) and retailers. These supply chain business partners are involved via FLORECOM,
which is an active industry association for supply chain information in the Dutch plants and flowers sector
owned by the auction house FloraHolland (growers cooperative with about 6,000 members), the Associa-
tion of Wholesale Trade in Horticultural Products (VGB) and the Trade Council Agricultural Wholesale
Trade (HBAG). DLO-LEI will act as coordinator and technical architect of the trial. DLO-FBR will contrib-
ute by delivering quality decay models as a service.

2.5.6 Trial 441 Meat Information Provenance

At present, there are several systems that provide meat consumers with what is sometimes called rich
information on meat. This includes the origin of the meat, meat type, company and date of slaughtering
and further processing of the meat item bought by the consumer at some supermarket or other retailer.
Several systems also extend this rich information to recipes on how to prepare the specific meat item.
Consumers have already indicated that they want even more reliable information (i.e. certified by accred-
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ited bodies), such as information on sustainability aspects of the meat supply chain, animal welfare and
health aspects. Examples of information related to human health include information on allergenic charac-
teristics, chemical additives and how to prepare that specific piece of meat.

During the last two years within FI-PPP Phase | project, SmartAgriFood, such a system is tested in a
BonPreu supermarket in Barcelona, Spain and implemented in several German supermarkets (e.g. Aldi-
Nord, Aldi-S ¢, d Lidl, NORMA, Al di NL, whi | e Gwnkimyamig. FUr-ar ge st
thermore, in other countries (e.g. US, Japan, Australia) similar systems are and will be developed. With
the German system, consumers can get a substantial part of the information they want on meat. But the
system is also restricted, as it is very cumbersome to scale it up and, moreover, it serves consumers only,
while considerable effort and costs are for the meat supply chain partners. In case of food alerts (e.g.
BSE, horsemeat scandal, aflatoxine, dioxine) tracking & tracing is very difficult, as passing of information
(from farm to retailer and from retailer back to farm) is based on the principle one-step-back, one-step-
forward, which means that every meat supply chain partner is enforced by regulations to know where his
input comes from and where his outputs go to. Reconstructing the flow of information is a giant task and
can take up to several days, e.g. in the horsemeat scandal several days or even weeks. Any response to
such a meat alarm is not only slow, but also very imprecise, concerning too much meat of too many sup-
ply chain partners. In contrary, in case of a meat alert ICT should enable a fast and surgical response in
case of meat alert. Not only tracing of meat, as in the horsemeat scandal, is difficult, but other examples
of imprecise response are related to tracking: e.g. prohibitions to export, or to deliver, or to transport or to
produce. Moreover, with the existing system information is stored and transmitted in all kinds of formats,
following various standards. Meat supply chain partners cannot use this system to optimise their busi-
nesses and to respond to wishes of their supply chain partners and meat consumers.

In the new meat supply chain information system the MIP trial will improve the functionality for consumers
and add several new functionalities for all supply chain partners. The new system will be based on the
EPCIS standard (Electronic Product Code Information Service). All meat supply chain business process-
es will be stored in one or more repositories that are designed to store EPCIS events. EPCIS is a widely
used standard for food and other products. Basing the new meat supply chain information system on
EPCIS enables providing instant information on where all meat items are at any time in case of meat
alerts. Furthermore, the system supports generating a list of all sources of meat safety issues, related to
the meat alert.

In the MIP trial the end-result will be a reference architecture for a new meat supply chain information
system that is tested and ready to be rolled out in FI-PPP phase 3 projects, as depicted in Figure 111.
Furthermore, the trial will build a community of meat supply chain stakeholders to involve them and pre-
pare them for extending the functionalities and to provide more information that is interesting for meat
consumers and all stakeholders involved, including authorities and the society in general.
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Figure 11: Reference architecture with the core parts to be implementeda n d
trial.

Not only the MIP trial will uses EPCIS as an enabling technology but also the fresh fruit and vegetable
quality assurance trial (T432) and the flowers and plants supply chain monitoring trial (T433).

2.5.7 Trial 442

The import and export of consumer goods trial addresses a supply chain network which can be differenti-
ated by several dimensions; by the nature of the markets (i.e. consumer expectations in the markets), by
product ranges (relative importance i.e. priority of a product in that specific market), by sourcing types
(production or trading) and also by the agreements and the content of the business done in collaboration
with transport service providers and their capabilities. International transport is always constrained by the
laws and enforcements by the legal authorities (i.e. customs), however impact of such mechanisms on
the business flow will not be included in the scope of this trial.

Import & Export of Consumer Goods

LOGISTIC SERVICE
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CUSTOMS BEROKER
[ AUTHORITY

Logistics Service

S KogSisten
® areeik

= Production Planning = Order Planning
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m
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 AUTHORITY

LOGISTIC SERVICE
PROVIDERS

Figure 12 Layoutof Import and Export of Consumer Goods Trial

As depicted in the figure given above, the process starts with a procurement order of raw materials from a
material supplier located in the far-east and inbound transportation of the materials to the facility of Arcelik
where they will be transformed into finished goods that in turn will be exported as consumer electronics
goods to the UK.

The trial includes operational planning of logistics activity in line with the existing production plans (for
inbound) and promises to customer (for outbound), purchasing/planning of logistics operations and the
timely monitoring and coordinating the execution of the transport activities. The trial can easily be scaled
up to the total supply chain and also other supply chains in Phase 3.

End-to-end collaborative supply chain planning, along with the enhanced visibility, is essential. Linking
demand with supply throughout the entire supply chain is required for implementing tailor-made supply
chain strategies in order to increase reliability and responsiveness to customer with a cost efficient and
high quality manner. Cloud-based collaboration services and apps can lead to wide acceptance with a
large number of small suppliers and dealers, as it significantly reduces the investment in such IT.

The trial focuses mainly on two main processes:

1. E-Planning process addresses the challenges encountered during the operational planning of the
transport activity from the view point of a manufacturer. Scenario mainly focusses on the man-
agement of the transport service, i.e. transport order & booking and organizing the execution of
an inbound process for Arcelik. The story is built planning of the transport of materials in collabo-
ration with the material suppliers and transport service providers. Cloud-based collaboration ser-
vices and apps allow a better visibility and potential to reach out new potential partners for col-
laborating without heavy manual intervention. Potentially it is expected to increase the visibility of
SMEs in global business collaboration. Increased visibility of the processes and automated notifi-
cations for deviations can lead to a more intelligent supply planning which lead to more effective
supply chains.

Flspace-D400.1 Page 28 of 184

tested in FI

r._l""_,FIspace

Business Collaboration

space



Flspace 28.06.2013

2. Automated shipment tracking process mainly focuses on the process of shipment status monitor-
ing and timely deviation handling with automated notifications and triggers for re-planning. The

scenario starts when the materials to be used

in Turkey and continues till their journey to their end destination in UK. The transport chain plan-
ning and optimisation with effective and proactive deviation management is necessary to ensure
effective production planning, on-time delivery in full and high on shelf availability at the destina-
tion with high customer satisfaction level. The trial will explore the benefits of future internet appli-
cations that <can pr ovi dime infofneaton sharingdhrosgh ama lchamsl
and increased level of interaction between involved parties.

2.5.8 Trial 443 Tailored Information for Consumers

The aim of the TIC trial is to test and present how we can use all the potential of Future Internet and the
Flspace platform to improve food awareness among consumers. For this experimentation, we will focus
on developing a trial system that will help the consumer to be more aware of the food they buy in the su-
permarket and that they eat.

The main challenge is the capability to collect information from the cloud, from different providers and not
from a central information repository, in order to furnish an open platform with all the gathered product
data from several points of the supply chain, and provide innovative functionalities by means of Flspace
Apps.

The TIC trial is mainly focused on the data management and provision to consumers. There are two main
information dissemination approaches:

1. The push approach, which enables the retailer to make the consumers aware of information con-
sidered relevant for them.

2. The pull approach where consumers get tailored information of a product before/during and after
their shopping and getting only the product attributes of their interest according to their consumer
shopping profile.

In this Phase I, we will implement the Phase | functionalities (providing tailored product information) into
the Flspace ecosystem and include additional features related to:

1 Push Information Approach.

1 Consumer feedback

I Augmented reality applied to providing tailored information.
1 Shopping list management.

1 Transform data into knowledge based on semantic rules.

1 Food Safety alerts.

These functionalities are described in the following user story:

Carl is a frequent shopper at Plus Fresc and he has Plusi fidelity card. He has received an email inform-
ing that Plus Fresc forms part of a new platform called Flspace that offers an App store where he can
get/buy different Apps that offer new innovative functionalities.

Carl is allergic to wheat, and cares quite a lot about his weight, although he loves making desserts. Since
now they are three at home he has to care about product price and tries to benefit from as much offers as
he can.

Carl logs himself in the Flspace platform and accesses the store. He decides to download the PRODUCT
INFO App, since each time he enters the shop he spends lots of time looking for products that are gluten
free and this App will allow him not only to know which product are gluten free, but to get detailed product
information by just scanning the QR code placed in the product). This information can include social,
health or environmental aspects. There is also the possibility to scan those quality logos the product pro-
vides and obtain their real meaning, since sometimes it is a bit confusing. He enters the App and config-
ures his profile, introducing the type of information he want to get, the preferred language, etc and the
fidelity card number. He downloads also the TRAFFIC LIGHT App that will allow him to visualize with
easy color codes the fat, saturates, sugar and salt of the product, based on the Food Standards Agency
rules:

lper 100 grams _[low (green)  medium (amber) high (red) |

0
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per 100 grams [low (green)  |medium (amber)

fat O 3,0 1> 3,0 gr. and>20,0aqr.
saturates O 1,5 g>1,5 gr. and P50gr.
sugar O 5,0 ¢g>5,0 gr and p125qgr.
salt O 0,3 g> 0,3 gr. and>15qgr.

TablelExample ATraffic LightAa app information

So as not to buy unnecessary products, Carl wants to prepare his shopping list before going to the su-
permarket. He is about to start writing it down when he remembers the Flspace platform, he enters and
realizes there is a SHOPPING LIST App, and this App allows him, not only to make his shopping list by
selecting the product, but by scanning its code, so he scans those products he has at home. He cannot
forget to buy the ingredients of the cake for the birthday of his little daughter! But, did he need milk or
cream? He enters the SHOPPING LIST App and accesses the recipes, he looks for the chocolate cake
recipe and adds the ingredients to his shopping list. He realizes he can add products to the shopping list
by family and subfamily categories. Therefore, he adds cream and the chocolate all his family likes the
best; Plusfresc own branded 70% cocoa chocolate.

Now Carl is ready to go to the supermarket. Once he arrives, he sees a big banner announcing that cus-
tomers can improve their shopping experience by Flspace innovative functionalities. He is ready to begin
his shopping. Along the aisles, he finds products with a QR code. He reads QRs with his mobile, and
through the PRODUCT INFO app he receives tailored information about the products he scans.

Finally, Carl reviews the shopping list and he ticks a box next to each product to be sure he has bought all
of them. Unfortunately, Carl does not realize he has forgotten to buy rice. He validates his shopping and
immediately the mobile beeps indicating he has missed the rice. Goodness! His wife was going to cook a
paella for the birthday party and he could not forget this important ingredient.

Once Carls finishes his shopping he goes back home, and when he opens the milk, the taste is very
strange, so he decides to send this complaint through the PRODUCT INFORMATION App. In few days,
he receives an answer from Plusfresc thanking the feedback and including an e-voucher from the milk
producer for four free of charge bottles of milk.

The next day Carl goes to the supermarket he sees a n
OFFERSO. What i s t IFgac st@aand diseonersahe AUGMENTED REALITY App.
He downl oads it, and when he enters, he receives a m

information Plus Fresc has predefined that thee consun
instructions in his mobile, Carl directs his mobile to the cereals and gets information about offers super-
posed to the image he is getting.

A couple of weeks after, he is at work and receives an email informing there is a security alert related to
some tomatoes he has bought, so he is required to get them back to the shop in his next visit so as to
give him his money back.
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