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Outline

* Background & landscape

* FAIR Principles - Data map & catalogue

* FNS Cloud

e Data standardization & interoperability

e Use cases, Field Labs and Demonstrators
* FNS Education, Training & Support

* Business model & sustainability
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FNS-Cloud: Aims & Objectives

Implement and test ‘cloud’ via Use Cases (WP4) and
Demonstrators (WP5) to test existing and new proof-of-
principle data and tools across FNS domain

VISION

Develop, integrate and test innovative FNS
Cloud Services

FNS-Cloud will help overcome
European research infrastructure
fragmentation by integrating and
federating existing food nutrition
security (FNS) data, tools and services,
to provide added value, open access
and FAIR data that can reduce
knowledge gaps, enable better
research and exploitation, inform
policy and help deliver sustainable
diets to European citizens.

FNS data (sources and format) and external

e Enable harmonisation and standardisation of
services for integration and interoperability

researchers) to improve co-operation and
reduce barriers to innovation and exploitation

° Engage FNS User Communities (especially

Develop sustainable FNS Cloud governance and
business models, as part of the wider EOSC
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FNS-Cloud: Project Information

Funding: Horizon 2020 — Innovation Action (SFS-26-2019, Food Cloud Demonstrators)
Duration: 48 Months (starting 1%t October 2019)

Budget: €10.9m
Beneficiaries: 35

Coordinator (CO): RTDS (AT) — Stephen
Webb

it a@
Scientific Coordinator (SCO): QIB (UK) —
Paul Finglas
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Executive Board (EB): WP Leaders (RTDS,
PMT, JSI, UCD, QIB, EuroFIR, UWTSD, JdIC)

External Experts Advisory Board (EEAB):
variety of relevant experts and stakeholders
from different countries and domains

General Assembly (GA): decision-making
body consisting of a representative from
each partner
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Agri-food system research: fragmentation
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— FAIR Data

Findable Persistent Indexed data
Identifiers (PIDs) repositories

Shemmes
-
.

Accessible Standard Open, free protocol Authentication,
communications where necessary
protocol

Access by user communities is
unevenly distributed ...

Reusable Usage license Provenance Community
standards
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WP Leaders

WP1 RTDS (non-profit)

WP2 PMT (profit SME, tech)
WP3 JSI (institute, tech)

WP4 UCD (university, FNS)
WP5 QIB (institute, FNS)

WP6 EuroFIR (association, FNS)
WP7 UWTSD (university, Edu)
WP8 JdIC (individual, law)

WP1: Project coordination

WP2: Preparation of

Access & WP4: Use cases
the FNS cloud . Data
WP3: FNS data
i WP5:
standardization and = D2 services ,
5 ; for users Evaluation Demonstrators
interoperability
ﬁStakeholder 4 Rules and ﬁ Training and
feedback governance support

WP6: Dissemination, Communication and Community Engagement
WP7: Education, training & support

WP8: Governance and Sustainability
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FNS-Cloud Data Map & Catalogue (F&A)

FNS data & tools identified and mapped

» Extensive catalogue of existing datasets

» Repository for new data meeting FNS standards

» Searchable catalogue of data and services

» Integration with other existing Rls and repositories

o
. - Food data

®
an Person data

Nutrition

A 1-Eood & Health
Food
@ Classification &

Description Biomedical data

2 Anthropometric data

@ Composition Biomarkers

Phenotype
@ Authenticity
. - Food & Dru ® Genomic Data
Labell 8 omic
Eesnilis & Interaction =
= Microbiome
@ Safety
Data interoperability and
quality. will be assessed = @ Consumption ® Food Choice
against FAIR metrics (EOSC) = Behaviour
e Socio-economic
Status = Lifestyle
Food Intake

& Lifestyle

Integrated tools and services

» Guidelines & recommendations for data/services
» APIs for data exchange

» Authentication and authorisation mechanisms

About Tools&Services Datasets News Community Contact LOGIN

(N5 FNs-Cloud

Home > Tooks B Services

BROWSE TOOLS & SERVICES
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rebum Stat mJ kazd gubergren, no sea takimata sanctus @<t Lorem ipsan dofor sit amet. Lorem ipeam
dolor 5 |:rne\ onsetetur modipeong,
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Tool for Type 2 Diabetes (T2D) and Hypertension (HTN) risk assessment and | 1o o rrorees
personalised dietary and lifestyle feedback
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Data sources, tools and services

Docs Docs

No specific FNS domain

Food quality and safety
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- Nutrition security a Restricted access
- Consumer health and lifestyle
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Catalogues

Dataset | Desc |Provi |URL |
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Admin tools

File sharing

User mgmt

Authentication and authorisation infrastructure (AAl)

Agri-Food

Dataset
search engine

App for Sl brands
App for CH brands

Brand matching app

System for crowd-
sourced brands

MCRA FoodCASE

App for TDS data

Dietary mapping
app

Libro

Foodbook24

eNutriApp

Tomappo

Rep for mixed Ethnic
group intake data

App for 65+ intake
data

NCDs&Microbiome

Tool for connected
diet, lifestyle and
microbiome datasets
(e.g., intake, activity,
sleep, glucose).
Repo for analysed
metagenomics and
metabolomics

Apps for FNS
microbiome

Diabetes and
hypertension app

App for food-diet-
drug interaction

Additional tools
Quisper

App to extract data

FNS-Cloud
Onthology

App to visualise
data

EuroFIR
Platform

METROFOOD-RI

a Restricted access
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FNS Data Standardisation and Interoperability (I&R)

Food & nutrition data is heterogeneous (high variability of data types and formats) — how do we approach this?

Collect data

Pre-processing of
(unstructured) FNS data
* Automated extraction of
food concepts from textual
data
* Automated recognition of
food and drinks from images

Omx

In a large glass bowl, mix together lemon juice, olive oil, soy sauce, oregano, and
garlic; add pork, onions, and green peppers, and stir to coat. Cover, and refrigerate for
21to 3 hours.

@ step2

Preheat grill for medium-high heat. Thread pork, peppers, and onions onto sk

@ step3

Lightly oil grate. Cook for 10 to 15l "
frequently for even cooking.

>

Extract
information

>

Reasarch

dueetions

Research
domains

Data types

Data curation and annotation
* Design of a new FNS-Harmony (FNS-H)
ontology to harmonise and integrate

various reference vocabularies and
ontologies

* Creation of FoodBase — a new annotated
corpus with food concepts

* Development of FoodViz — a new tool for
food concepts visualisation and linkage
between different food standards

Formulate & ‘ Analyse &
interlink visualise

Food matching ‘

* FoodOntoMap — a new data set _— f / |
consisting of food concepts ; -"‘ ~d
extracted from online recipes and . SN AE ////
normalized to different food -..”_ﬁj-_-:};.i\q{\\ /«:,’-_f
ontologies. It also provides a link M_M{:}’i? L A
between the food ontologies. =) o§:' :

N
. : I TN
it b=y %

Mid level

Information Arfefact
Ontology (IA0)

FNS Harmony
Ontology (FNS-H)

Generic Ontology of
Datatypes (OntoDT)

Domain level

Food and Nutrifion Domain

Domain of data analysis

FoodOn Ontology <€ Ontology of Core
—>»{ Data Mining Entities

T (OntoDM-core)

T

Ontology of Data Mining
Investigations
(OntoDM-KDD)

Ontology for Nutritional <
Studies (ONS)

Analysis & visualization tools

* Tools for integration of data on
metagenomics and
metabolomics

* Tools for metabolomic
prediction

* The COVID-19 impact to food
consumption patterns

* Tools to visualise pathways and
to analyse biological processes
like PathViso or WikiPathways
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FNS-Cloud implementation

Nine use cases and field labs focus on:
* Making existing and emerging FNS data FAIRer
* Generating proof-of-principle data where none exists

» Testing the FNS-Cloud infrastructure, tools, and services

Feed into three Demonstrators that will:

Answer research questions, demonstrating modular

approach

Be tested amongst user communities

Address any limitations and implement improvements

Analyse advancements in TRL and performance for tools

FNS'C'OUd Food Nutrition Security Cloud (FNS-Cloud) has received funding from the European Union’s Horizon 2020 Research and Innovation
fnS programme (H2020-EU.3.2.2.3. — A sustainable and competitive agri-food industry) under Grant Agreement No. 863059 — www.fns-cloud.eu
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FNS-Cloud Use Cases & Field

Trials

Existing data, use cases to develop ...

Emerging or no data, field trials to fill gaps ...

Food traceability & metrology search engine (milk, olive oil, fish) (ENEA, IT) * Novel dietary intake and behaviour tools (24 h recall ethnic groups) (UCD, IE)
Food labelling data and reformulation tools (branded foods db) (NUTRIS, SI) * Novel dietary intake and behaviour tools (eNutri FFQ, elderly) (UoR, UK)
Total diet studies risk assessment (consumers, professionals) (RIVM, NL) * Family meal planning (Lifely, IT)

Food intake, consumer behaviour & lifestyle (mapping tool, merging strategies, data  * Healthy diets for healthy microbiome (QIB, UK)

quality and usability assessment) (UCD, IE)

* Alert classification system for food-diet-drug interactions (IMDEA, ES)

Lifestyle and NCDs cohort data (type 2 diabetes risk) (HUA, GR)

G

FNS -Cloud

Food Nutrition Security
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FNS-Cloud Demonstrators:

Bringing use cases and field trial data, knowledge, tools, and services together to answer research questions

» Agri-food data and tools (DEMO1) — traceability, metrology, labelling, (re)formulation, and benefit:risk

e Nutrition & Lifestyle (DEMO02) — intake, behaviour, purchase, preparation, consumption, and composition

* Non-communicable diseases and microbiome (DEMO03) — healthy diets, healthy microbiome, risk for T2D, food-

drug interactions

ENS - Cloud Food Nutrition Security Cloud (FNS-Cloud) has received funding from the European Union’s Horizon 2020 Research and Innovation
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Demonstrators

Use cases and field labs will feed “;P: U':eLcabses WP5 Demonstrators WPs2,3,& 7 User Needs
. ield Labs WP6 & WP8
in to 3 DEMONSTRATORS that Y
will: Food traceability Daa '
. Labelling & reformulati Agri-Food Polic
* Be performed with user sisansii b bdoschbsoc e — (DEMO!) :'.’
A Total Diet Studies Risk
communities eiaiane Tools m
. Consumers
* |dentify how the FNS-Cloud
[ \ Y
Services perform and user Intake & food choice Compute — %
: : =
satisfaction Consumer behaviour & G— evernment
« Address any limitations and preferences (decarminanty) | | se—p- a
: : Family meal planning & = H
implement improvements behaviour. (determinants) Interoperability —
. Students
* Analyse advancements in TRL
and performance Training
Healthy microbiome p_— B
’ ‘ NCDs ‘ Researche
Type 2 diabetes risk tool —_— Microbiome ‘? esearchers
Demonstrators engaging with Diet-food-drug ool (SEI0S) e = |';|°J
rvices
USETS Business
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FNS-Cloud Education, Training & Support

Work-based . . .. .
learning Workshops Delivering education, training, and support to enhance skills
v:snts . G and build confidence amongst user communities

* Train-the-trainer programme at hubs across EU

I EX IR N
M,H\H‘ (IFA-ISEKI - AT, ILSI-Europe - BE, EFFoST - NL, and EuroFIR - BE)

myFNSCloud

O

2As

creditation

* Community of Practice (myFNSCloud), bespoke platform hosting

. resources and networking (EuroFIR - BE, UWTSD - UK)
eLearning

* Work-based learning to enhance professional practice (UWTSD — UK)

* Annual conference and social media

(EuroFIR - BE, UWTSD - UK, ILSI-Europe - BE, EFFOST - NL)
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Sustainability: Guided interviews with Consortium
Members

Before FNS-Cloud

During FNS-Cloud

After FNS-Cloud

Was there any element of
the tool/ service that
preceded re FNS-Cloud?

Who created it? What are
the conditions of use? Do
you have any written and
signed proof of this
agreement? (i.e., licence)

Which elements are being
developed under FNS-
Cloud? Who has

contributed and to what?

Who is the tool for? Which
is the audience?

What is your wish after the
project? Do you see this
tool/ service being made
available via FNS-Cloud?

What conditions of use If so,
what and why? What costs
are associated with

maintaining and updating?

Food Nutrition Security Cloud (FNS-Cloud) has received funding from the European Union’s Horizon 2020 Research and Innovation
programme (H2020-EU.3.2.2.3. — A sustainable and competitive agri-food industry) under Grant Agreement No. 863059 — www.fns-cloud.eu
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Overview: FNS Cloud core tools (1)

POSSIBLE CO-
BENEFICIARY INPUTS EXPLOITATION
OWNERSHIP
S Catalogues Designers, Users Users Service
FOODCASE 8 e.g., QIB (FNS domain) (FNS domain)
= . Search engine PMT & ENEA Extracted data : : METROFOODS-PP
R s e (agri-food domain)
P Prifysgol Cymru
2% N Y Drindod Dewi Sant Ver Connect;
% 'Il:jrmt\i/esrzir;ttyDg\f/i\;vales myFNSCloud None FNg domain Researchers Engagement
FNS-Cloud
AW Researchers (FNS, :
e The Hyve FAIRSPACE None DIME, ontology, Microbial Service

semantic model

FNS"C'OUd Food Nutrition Security Cloud (FNS-Cloud) has received funding from the European Union’s Horizon 2020 Research and Innovation
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Outcome: Beneficiaries want to...

'%I"\

g

X
B

' Y
I Pty

List tool in the catalogues and it keep updated (subject to funding)

Academic: willing to finance it in-house or through other projects

Further develop the tools (SUbJeCt to fundmg) Commercial: charge for use and updates but not necessarily for-profit

High degree collaboration within and some collaboration across beneficiaries
Interoperability across tools to be confirmed (Demonstrators)

Users: agri-food, food, nutrition, and health researchers, consumers (end-users)

ENS - Clou Food Nutrition Security Cloud (FNS-Cloud) has received funding from the European Union’s Horizon 2020 Research and Innovation
{n S programme (H2020-EU.3.2.2.3. — A sustainable and competitive agri-food industry) under Grant Agreement No. 863059 — www.fns-cloud.eu
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Business model & Sustainability

Catalogues, CoP (myFNSCloud and server), and
Secretariat Tools & Services

Minimum viable product

Business model for the FNS-Cloud tools and * Tools:
services as well as commercial tools e Core tools & services

» * Food intake software & apps
e Other tools and applications
Exploitation route (e.g., licensing, licence type)

U AN is most unclear e Services under development:
beneficiary, and (3) exploitation
* FNS-Cloud ENA Metadata Extraction
* FNS-Cloud Ontology Classification

Beneficiaries do not want a legal Membership fees potentially contradictory in * FNS-Cloud Food Marching

entity that comig::th SR |eve||ing_u p, as per the call * FNS-Cloud Microbiome Data Analysis

Need to know ...

Business models depend on:

FNS'C'OUd Food Nutrition Security Cloud (FNS-Cloud) has received funding from the European Union’s Horizon 2020 Research and Innovation
{ns programme (H2020-EU.3.2.2.3. — A sustainable and competitive agri-food industry) under Grant Agreement No. 863059 — www.fns-cloud.eu
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Dissemination, Communication & Community Engagement

www.fns-cloud.eu

Website & Social Media

(www.fns-cloud.eu) @FNSCloudEU

Overview  Activities Outputs Media Events News  Contact

FNSCloudEU

Q Search ..

What we are doing?

FNS-Cloud will launch a first-generation ‘food
cloud’, federating existing and emerging datasets
and develop new services to support re-use by
researchers.

Existing FNS resources (data. knowledge and tools) for health and
agri-food sciences are fragmented, lack critical mass, and access
by user commmunities is ‘unevenly’ distributed. This means data are
not readily found, accessible, interoperable or reusable, and
existing services focus on clinical. molecular or biological sciences.

Tweets Tweets & replies Media Likes

©
EOSC-hub

Evaluation of the EOSC-hub community
Issue: June 2020

Gmmunity Engagement \

* Deliver four workshops (topics: Governance
and oversight, Talent and Culture, and
Management and IT) to ensure FNS-Cloud is
fit-for-purpose

* Assist Demonstrator teams in identifying &
engaging user communities

FNS-Cloud Events
* Organise stakeholder events, including final
meeting with Demonstrator showcases

DCE Plan and Tools

* Rolling DCE plan including stakeholder
analysis, KPIs, tools, formats, branding etc.

* Work with those developing the user
interface, which will be accessed via the FNS

\website /

Food Nutrition Security Cloud (FNS-Cloud) has received funding from the European Union’s Horizon 2020 Research and Innovation
programme (H2020-EU.3.2.2.3. — A sustainable and competitive agri-food industry) under Grant Agreement No. 863059 — www.fns-cloud.eu
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Thank you for your attention!

-
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Find out more....

Visit our
website

Follow us

on social
media

Ljubljana, Slovenija
(s rs-coue [

CO: Stephen Webb, RTDS
webb@rtds-group.com

SCO: Paul Finglas, QIB
paul.finglas@quadram.ac.uk
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www.fns-cloud.eu

@FNSCloudEU

FNSCloudEU

https://bit.ly/2PNJIRhz

Contact us

directly

Food Nutrition Security Cloud (FNS-Cloud) has received funding from the European Union’s Horizon 2020 Research and Innovation
programme (H2020-EU.3.2.2.3. — A sustainable and competitive agri-food industry) under Grant Agreement No. 863059 — www.fns-cloud.eu
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