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EXECUTIVEBUMMARY

The SemaGrowproject aims at developing scalable, efficient, and robust data serwicdsandle big data from the
heterogeneouslata cloud The projectdevelops appropriate technologies, with the purpose of enabling users to cope
with that data, and actually exploit its potentialitieSemaGrow will be rigorously tested on the lagmle and
complex agricultural data service ecosystem.atmmmodate this process, WP2 Use cases & Architectlakorates
on engagement of stakeholders and discovery of user needs, relevant available data sources and the development of
an architecture that can connect use cases to the semantic solutions develoged { SYF DNRg® Ly 2t c
5SLX 28YSyid 9 ! ASNJ 9@t fdzZ GA2yé GKS dzaS OFasSa FyR RFEGE &
demonstrators using the SemaGrdmfrastructure thatwill be tested and evaluated.
From the WP2 perspective engaging stakeholders and translatithg user needs tdhe requiredinput for WP6, this
deliverableD2.1.3focusseson the engagement of stakeholders and the definition of different types of use tases!
on stakeholder requirementst documents the outcomes of the stakeholder workshagst is from the contact with
stakeholders that the project may effectively pin point how to develop and then evaluate its reShisugh the
definition of use caseswhich is the core of thideliverable,it translates the expressed ideas and requiremetuts
application descriptions that will form the basis for the development of service demonstratodsdraws the
connection between theneeds of thestakeholdersand the technologicallevelopmentsof the project.As such,tiwill
contribute to thedemonstrator developmentvork in WP6and will be a main input for the development of a piloting
plan and subsequent pilot developmeint that work package It will also supporthe technical parts of theroject
(WP3, 4, 5)
Threerelevant categoriesf use caseare consideredn the SemaGrow project

f a1l SGSNr3ISyS2dza 51 G /2ttSOGA2y 3 {GNBIYasé

T awSIFOGA®S 50l !'yltearas

T awSI OGAPS wSaz2daNOS 5Aa020SNEE
Eachcategoryof use cassaddresses a targeted group of stakeholders and from tleeneersa group ofapplications
with its own typical characteristics.The assumption is thahe functionality andthe scopeof applicationof these
applicationswill significantly improvewhen replacing its current methods of data access withthe techniques
developed in the SemaGrow projedte rigorougesting andevaluationactivities foreseen in SemaGrow areant to
validate this hypothesis.
Implementation of the SemaGrow use cases will ligaely on the availability and triplification of data sources and as
such, an analysis of these data sources is essential. While this deliverable briefly touches the involved data sources and
its amounts and sizes, an extensive analisis beendocumened in the deliverable on DatStreams &Collections
(D2.2.2.
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1. LYGNRRdAzOGA2Y

1.1Background

The SemaGrow project aims at developing scalable, efficient, and robust data sableéshandk big data from the
heterogeneous data cloud. The projdotusses at the development appropriate technologies, with the purpose of
enabling users to cope with that data, and actually exploit its potentialities. SemaGrow will be rigorously tested on the
largescale and complex agricultural data service ecosystem.

The sarting point to deermine feasiblaisecaseghat can serve to test and evaluatke SemaGrow infrasteiure are

the needs of the stakeholders in the Agricultural communitiyerefore, a series of stakeholder workshops is organized

in the project. Through these stakeholdeorkshops, the principles of the SemaGrow projart disseminated and

ideas and requirements for applications that could benefit from SemaGamncollected. Stakeholder workshops
facilitate thediscussion omelevant applicationso enable SemaGrow meiag user needs when dealing with big data,

as well aghe verificationof the relevancy and correctness of the use casesthod lead to aetter fit with the needs

of the user communitiesThe outcome of the workshopis subsequently translated into a seff use cases that
describe these applications in a unified manner, in such a way that they also connect to the technological approach of
SemaGrow. As such, they can be translated into software specifications that serve as the basis for service
demonstrator developmentto be performed in WPén the frame of the testing and evaluation of the SemaGrow
innovationsby means of real life applications

This deliverable builds on the stakeholder meetings carried out during the project, and uses them tahefiumsse

cases developed iteratively and documenteid deliverables D2.1.1 and D2.1.20n one side, these use cases were
discussed in dedicated stakeholder workshops with the respective user communities. Stakeholders verified the
relevancy and correctness of these cases and advised on required changes and further detailing to better fit the
needs of the user communities. On the other side, the use cases were confronted with the evolving knowledge on
regarding technological possibilities and availability of dditeams and sources to align use case descriptions with the
project demands to test its innovative technologies.

Besides the evolving input from the SemaGrow stakeholder communities, this deliverable also takes aboard the
relevantrecommendations from thés Year Review Meeting held in Luxemburg at th& @flJanuary 2014. The main
recommendation for this deliverable is to reduce the number of sub use cases and to choose one specific use case per
application arealeterogeneous data collection, reactidata analysis and reactive resource discoy¢oybe able to
focuson a fullyfledged implementation that really demonstrates the power of the SemaGrow platf@orthis end
the use cases on heterogeneous data collection and reactive resource disbeverdyeen adapted:
1 Heterogeneous data collectionone use case (SEAMLE@&S)described inD2.1.1 andD2.1.2 has been
removed, while the use cases related to Trees4Future and AgMIP have been alighedegratedin such a
way that they can be addressed with single demonstratgorthat is gradually and iteratively extendéd
consultation with the stakeholders.
1 Reactive Data Analysis: the sub use cases as desdéntied.1.1 and D2.1.Bave been integrated into one
generic use case.
1 Reactive resourcdiscovery:the use caseéigricultural Learning Repository toolkitas removedo focus on
the elaborationof the AgriculturalDiscovery Space use case
Implementation of theSemaGrowuse cases will heavily rely on data soureesgilable in triple formatWhile this

deliverablefocuses on the use cases envisaged within the projectbaiefly touches the involved data sources and its
amounts and sizes, an extensive analisiftocumented in the deliverable on Dmtreams & Collections (D2.R.2
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1.2Use cases

Available literature on use cases is extensive, with quite a variety of interpretation about the level of detail to adopt,

and the templates to describe thenMiles and Hamilton (2006) describe a Use Casa ease (or situation) where a

notional systemigiza SR (2 Fdzf FAf + &S0 2F dzaSNJ NBljdZANBYSyidaz NBTF¢
ALISOATASE 6KIFEG | a@dadsSYy Aa o dzLIIb2 S5&8naGrowmpproacR & usé tases is T dzy O
pragmatic in the sense that we chosdaamat i K I 4 FA (& { K&l letdNER RBiCandaganuiaBy3iat fits

the specific application and the objectives of developing service demonstratten describing use cases for
Semarow it isfirst of allimportant that we identify typicaluse of dita that is relevant to Big &a in relation to

semantic technologiedescribing their current uswill be helpful to guide the development of semantic algorithms,

FYyR (2 S@Fftdzr §S GKSANI LISNF2NXI yOS Fhe lgranyilarity and tx0eNdBdetail W LINI
differs per use case. Leading is that the use case must be described in such a way that it is understandable by the
stakeholders on one side and provides the relevant anchor points for subsequent translation to safpeaifecations

by the developers of the service demonstrators on the other.side

To structure the Stakeholdetentred approach, hree relevant categorie®f use cases areoveredin the SemaGrow
project Thesecategories(each covered in a separate chapia this deliverable) each covergroup ofapplications
with their own typical characteristicsfrom the perspective of data handling and their own targeted group of
stakeholders The assumption is thathe functionality andthe scope of application of these applicationswill
significantly improvewhen replacingits current methods for data access witthe techniques developed in the
SemaGrow projectThe rigoroustesting andevaluation phase foreseen in SemaGrow is meant to validate this
hypothesis.
Thecategories of use cases in SemaGrow are:
1. al SGSN2@ERSYS5I GF [/ 2tfSOGA2Yy 9 {GNBIYaé
The use cas#ocussen the work performed ira global agriculturahnd forestrymodelling inter
comparison, and improvement research community that stufieeestry andfood production under climate
change conditionsThe challenges addressed aetated to accessing/combining extremely heterogeneous
big data related toforestry /food production forecast under different climate change scenarios, so that it
becomes possible to assdssimpacts in an integrated manner, by a diverse research community of
agricultural, climate and economic scientists.
2. awSIFOGA®S 50l 'yltfearas
This category is worked out by use caséiformation officers (e.g. at FAO Headgeas or inanagricultural
centre or policy making institution) that are researching agricultural production practices and study their
impact to food security. In this case, the problem addressed is related to achahigh precisiorand a good
recallwithin a specifid¢opic so that the information officers can prepare their reports on a very specific topic
(e.g. crop, applied technique, specific region) by having an automated collection, aggregation and unification
of a large number of relevant and accurate data souregsn automatically identified from the Web
3. awSIFOGAQPSa03S@FINRDS 54
The selected use cagethe frame oftthe Agricultural Discovery Spakelps educators to create sequences of
educational and research activities using multimedia resources from eidnedt cultural and
scientific/academic collections. In this case, the problem addressed relates to achieving satisfactory precision
with very fast response times, so that relevant multimedia results/objects from heterogeneous and diverse
sources are presged to the user when searching for relevant material to use in an educational pathway.

The format forthe use case descriptioris loosely based on the formatssed from a Spatial Data Infrastcture
perspective (EGNSPIRE

1 http://inspire.jrc.ec.europa.eu/
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Every use case described in the following structure

1.
2.

Background; description of the functional and technical background of the use;case

Use case descriptiopnFormal description of the use case in the form atrictured template and a graphical
representation by measiof an activity diagrartwhere affected process steps are indicated by orange cglour)
Current implementatiorg Describing relevant aspects and shortcomings of the existing implementation;
SemaGrow implementatioq Describing the SemaGrow implementation and(ftectional)added value in
comparison with the existing implementation.

The Use case template has the following fields:

1 General Use case Description with :
o Title
o Description
0 Legal faindations (are there any laws privacy issues that apply?)
o Preconditions (what conditions have to fulfiled before the use case can be executed?: data
triplication, approval of access)
1 Flow of Events
0 Basic Path: stepwise sequence of the events to achiealise the use cases. For some use cases,
this is mostly focused on the current implementation, to give a reference to how systems work now,
for others it is mostly focused on how the systems could work with semantic technologies
incorporated
o Extensions NBf SOyl aoNIyOKSa¢ 2F GKS S@Syi Ft263
points in the process.
1 Actors: who isa stakeholder in providing and using tilformation and functionalityfrom the use case?
1 Information Source Output: What output shld the use case ideally achieve in information? Captured in
fields:
o Description
0 Thematic scope: main domain of application
0 Base datasets: data sets that resemble the desired outcome or that are crucial to achieving the
outcome
Scale, resolution: spatiaktent and the level of detail at the lowest data point
o Documentation: description of the desired output and location at which it can be found
o External reference: Links to relevant materials for visualizing the output
1 Information Source Input: What inputata are required to achieve the output? This is captured in same fields
as Information Source Output above
1 Expected Added value: the expected gains that should be achieved by using a semantic implementation next
to or instead of a current implementation.
1.30verview

Thisdocument is organized as followE€hapter2 shortly describes the stakeholder engagement activities and its
integration into the use case descriptiom ChapteB, 4 and5 the selected use case are described in ddtaithe use

case categoriesieterogeneous Data Collections & StrearReadive Data Analysis and ReactivesBurce Discovery
respectively. Use case details atecumentedin a unified use case description formagr use case. Moreover, the
background of the use case is explained and the relevant differences between the current implementation and the
SemaGrowimplementationare described with the aim to illustratihe possible effects of exploiting the SemaGrow
technologies for the use cases on scope and functionality of the use Caspter6 summarizeghe collected use

cases and their commonalities and differences.

The Appendies of this document provide the minutes of the stakeholder workshops that where condirctdee
frame of the elaboration and specification of the use cases that are part of the three categbuss cases defined in
the SemaGrow project.
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2.{ 0 1 SEFERINY Sy

2.1Stakeholders

Stakeholder engagement is key in the SemaGrow approach to find stakeholder relevant applications that hold the
potential to benefit from SemaGrow semantic technologies. Paimgraph describes the groups of stakeholders that
were consulted to target applications in the determined categories and how there domain of work and the challenges
they face regarding the handling of largheterogeneousdistributed datasets could beniéffrom SemaGrow
developments

2.1.1 Heterogeneous Data Collections & Streams

Thisuse casds characterized bymodelling requirementsrequiring input oflarge tovery large andcheterogeneous
datasets e.g. for scientific modellindt focusses on theommunities of European forestry modelling agldbal scale
agricultural modellingin the frame of climate changewhere applications generally are based on big data from
different domains (likeagronomic, soil, climate change, economic data) in numeroasi$ varying from statistical
data to geographically explicit data and comprisifty example temporal and spatial dimensions in different
resolutions

The main stakeholdeiig this communityare:
9 scientistsinvolved in developingorestry or agricultural models and in running models for large scale
research studies and policy assessments (e.g. agronomists, climate change experts)
I data owners / managers of large data repositories and services
1 end users of agricultural models and modelling tools, not beimmain experts (e.g. studentpractitionerg

The stakeholder meetirgprganized in the frame of thigroup of use cases concentradeound the AgMIP community.
AgMIP is a networking program for impacts of climate change on food security in particular in relation to crop
production and economic effects.

2.1.2 Reactive Data Analysis

Ly GKS dzasS OFrasS 2y awSkOGABGS 51 4F !yl fsémens. By data méhagere O dza
we mean all roles involved in the data lifecycle, including data curators, validators and publishers. By data consumers
we mainly refer to domain experts, information managers supporting domain experts, either in FAO or outside the
organization, and also micand senior management. In addition to that, in the context of the AGRIS demonstrator
described in D6.1.2, we focus also on softwdeselopers, researcherand computer scientistswhich are core roles

for the validation of atomatic procedures for crawling the Web and extracting the most relevant and precise
information related to a specific agricultural topic. Anyway, we need to consider that the distinction among those
groups may in some cases be only logical, as the pensgnplay more than one role in different points in time.

For all those reasons, we organized an AGRIS focus group during the SemaGrow Hadkathg, in order to collect
input from developers, researcherand computer scientists regarding some of tldt@ware components (Agrotagger
and Web Crawler) used in AGRIS architecture in combination with the SemaGrow softwareDstiails. of the
meeting and outcomes are reported Appendixb.

2.1.3 Reactive Resource Discovery

The use cas® y'Redctive ResourdRiscovery is characterized by applications and portals that aim to allow educators
to search and use multimedia resources from heterogeneous and diverse sources, achieving satisfactory precision with
very fast response times.

The main stakeholders in thcommunityare:
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processing algorithms and components using data that are exposed by the Data Platform

t

La

1 Educators, teachers and trainers that seek forritag courses, educational resources and that want to create

a training pathway related to food safety. They will be affected by the new SemaGrow powered discovery
applications that will focus in finding information related to agricultural research and fadety, which
performance will be altered in terms of time, accuracy of the search results, user experience but also in

flexibility of the different queries to external sources.

1 Information providers. These are the teachers that create the educationé@ats and resources as well as
organizations and initiatives like the Ariadne Foundation, Europeana, BHL and GBIF that publish a large
number of resources through APIs.

1 Pupils and students that will access the digital pathways as part of the educatidnatyatm view the

27

supporting material from external sources (Ariadne, Europeana, BHL, YouTube, Flickr etc.) and to provide

their feedback

1 Domain specialists (e.g. agronomists, food safety experts) from Organizations and Institutes that seek
scientificinformation related to agricultural research and food safety topics. They will be affected in the same

way with the trainers.

1 Organizations and Institutes that want to set up a discovery service that can use heterogeneous data sources.

They will be affectd in the same way with the trainers

The stakeholder meetings that were organized in the frame of this group of use cases involved educators dealing with

agriculture as well as experts from repositories with educational, research and other related cdmeoperate on a

European or Global Scale.

2.2Stakeholder meetings

The purpose of the stakeholder meetmgrganized within SemaGrowtgs inform stakeholders on SemaGrow and to
collect stakeholder needs when dealing with data in general, and big datarficysar. We have translated those

needs into requirements, angubsequentlyinto a set of salient use cases to be further worked outlémonstrators

within WP6.

The present deliverable builds on the meetings depicted in

AGRIS  Focus Group,
HackathonMeeting

SemagG|

Developers, researchers, and comput
scientists working on related issues

57 July 2014,
Athens, Greece

NCHR

Separate meengs with different
content providers and other relate(
stakeholders of the GFSP network

Agricultural educational and research da
repository experts, potential use cag
users

8-11 July 2014, Washingtor
us

Table2-1, taking place between M1 and9 of the project.

Meeting

Involved stakeholders

Date & Location

O RdzZOF G2NEQ 2 2 NJ

Agricultural educators

6 March 2013, Agricultural
University of AthensAthens,
Greece

Open Federations 2013SemaGrow
OELISNIL&AQ [/ 2yadz i

Educational repository experts

8 April 2013, University of
Leuvenleuven, Belgium

SemaGrow;, VOA3R meeting

VOASR data curators, publishers, users.

15 May 2013, FAO, Rome

1 AgMIRSemaGrow Workshop

Agricultural  Modellers and Climat
Change experts on the global level

17-18 June 2013, Alterrg
Wageningen, The Netherlang
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Intermediate AgMIPSemaGrow| Agricultural Modellers and Climat 18 June 2014, badk-back

progress meeting Change experts on thglobal level with iIEMSs 2014 conferenc
San Diego, US

AGRIS Focus Group, SemaGj Developers, researchers, and compu{ 57 July 2014, NCSR

HackathorMeeting scientists working on related issues Athens, Greece

Separate metings with different| Agricultural educational and research dgq 8-11 July 2014, Washingtor
content providers and other relate( repository experts, potential use cag US
stakeholders of the GFSP network | users

Table2-1 ¢ List of SemaGrow Stakeholder Workshops

Given the variety of user groups involved, and of the domains considered, a flexible setup was adopted for the
meetings. The commopoint for all the consultations we organized wasfocus on theinformation needs presented

by the users. In some cases, this was done by presenting the users witkengded questions, both to individuals and

as small groups, and then collecting their answers for later discussion and analysis (this happened far axérepl

caseofil KS hLISy CSRSNIGA2y& unmoX {SYIDNRg 9 kVISASK me@ting 2 y & dzt
In other cases, the meetings focused on understanding use cases and specifying information needs where SemaGrow
could offer large benefitge.g. in the case of the AgMiBemaGrow workshgp The appendices of this document
includethe minutes of the meetings

In practice, depending on the context, a botterp or a topdown approach was adopted. The two approaches then
found appropriate harmoization in a later phase of analysis and discussion within the Work Packagenaiime
conclusions drawn are described in the following section.

2.2.1 Summary of meeting results andaclusions

The variety of people and communities involved in gt@keholdemeetings waguite large This allowed us tobtain
a broadperspective on user needs for dealing with large datan the viewpoint of the use case categories considered
in SemaGrow

We receivedextensive feedback on relevant use cases from the usemppetive,characteristics of the processes and
usability of theinvolvedsystems, and on the need for support to enable users to actually use largéndaaefficient
way, without sinking into it.

Heterogeneous Data Streams and Collections

In the applicationareaof Heterogeneou®ata Streams and Collectiorstakeholdersusually deal with large amounts

of data from different domains, covering different dimensipmssolutions and units that need to be selectively
extracted and combinedCurrent tmls generally provide a quite lited range of options to search through such data

and combine these to useable datasets e.g. for use in-aguironmental modeling. SemaGrow technologies can
potentially enlarge the scope of many applications in that fi€dlutions should explore first of all innovative ways to
query and find targeted subsets from such heterogeneous data sources and secondly provide ways to combine these
data, using techniques like up/downscalimgmplementing missing data etc., to praskimeaningful datasets that can

be used in agrenvironmental modeling problems$n general, the stakeholder community arouagro-environmental
modeling agreenvironmental modelers, climate researchers and other experts acknowledge the added value of
semantic technologies and its potential to improve their working processes.

Confronted with the progress andstlyear developments in the organized progress meeting, the attending
stakeholders agreed with the chosen directions for use cases and subsequeansteator development. They again
emphasized that SemaGrow needs to prove its added value by delivering added valutardetad to specific
modeling exercises. Some doubts siist regarding the feasibility of theODapproachfor these types of datas

and processewith respect to performance of the process and accuracy of the results, wiistshould be important
benchmarks in demonstrator evaluation.

ReactiveData Analysis
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From the open discussions we conducted (as e.g. in the VOA3R meetingig tissue that emerged is thaggple are

excited about having large amowof data at their disposal, but they are concerned that appropriate tools to find
their way into the dataare notprovided. For example, many wished to have clear pathways that link together data
6S®3d LI LISNBZI | dziK2NBR R20dzYSydao gAGK GKSANI I dzi K2 NRA X
the evolution of the topic. A recurring wish was to also have tpodwiding a qualitative analysis of the data available

(e.g. with indication of reliability and provenance) view on the data. Also quantitative analytics of the data seems to be
very much appreciatedWe caneasily interpret these suggestionsaseed br supportina Rl G L y I f @ A & ¢
l'a | NBfFGSR AaadzsSs adlk(1SK2t RSNJ ¢g2dzf R tA1S G2 o06S lof$S
of publications stored in various datasets with different author names or, in general, differsotiated metadata. In

other words, this is a call for support on entity disambiguation across data sets. Mapping, and/or dealing with
duplicates, is the other face of this.

Reactive Resource Discovery

The educators and educational/research repository eigpe¢hat were consulted around the use cases of Reactive
Resource Discoveryalidated the need tosearch and use multimedia resources from heterogeneous and diverse
sources achieving satisfactory precision with very fast response times. Both groups k$ esg@esenting both sides

of the same tools/platforms agree about the validity of the aforementioned needs, since different sources offer
different types of interesting relative content. This content is available through different technologies andqgieesin

and this poses a number of issues, including the inadequate precision and slow regpunse

On top of these observations views were expressed regarding the more technological types of requiregents,
regarding efficiency, performance and scaliyni Scalability is considered a key requirement, which stakeholders
clearly expect to be delivered through the SemaGrow platform. Efficiency and performance expectations differ
considerably and are among others depending on the availability of reabsicchmarks (e.g. from existing
applications).
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3.1Introduction

For the use case Heterogeneous Data Collections and Streeenspmbinebig data requirements from two user
communities: The Trees4Future community of forestry researchers and the AgMIP community of agricultural
modelers. Both communities face challenges regardingdiseovery and integration of heterogeneous distributed
data to compae the required datasets to run their models.

TheTrees4Futurgrojectis a European FP7 project that aims at implemengingsearch infrastructure for European
forestry researchThe Trees4Future consortium covers the main European organisations thatvadved in forestry
research, covering topics from forestry genetics to forest management.

An important component othe full Trees4Futureesearch infrastructure is a Gexpatial Clearinghoustor forestry
research This Clearinghouse brintgggether netadata of relevant datasetsequired forforestry research purposefn

this particular case, data sourcesemain at the data owner. The data ownprovidesstandardizeddata, map and
metadata serviceand publishes its metadata though a catalogl#etadaa are harvested fronthese catalogues
through standardized protocols and standards like e.g. OGC, Bobtamand forestry specific standards like TAPIR. The
harvested metadata is automaticallyiglified and stored in a triplestore. While triplifying, he metadata isalso
automatically linked to forestry conceptbrough the use of an ontologyaBed common reference framework, thus
linking specific datasets to forestry specific knowledge structtinesugh its metadata A semantic interface allows
usersto query the Clearinghouse tdiscoveravailable data sources required for their specific aims. These aims can be
for example a specific gespatial analysis or the applicatiafi one or more forestry models.
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Figure3-1 - An overview of the AgMIP architecture for crop model interoperability.
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AgMIP is a networking program for impacts of climate change on food security in particular in relation to crop
production and economic effects. AgMiBsts data relevant for crop modelling and develops translators that translate
crop experimental data to and from a common format in JSON over a multitude of different crop models, so that these
models become more interoperable with respect to their data.

Figure3-1 providesan overview of the architecture that is gradually realised.
The AgMIP translators are put to two main uses:

1 A detailed run of a crop model with one data rich experiment data to tesliprate and validate the crop
models against the data set, basically evaluating its performance before applying it to other scenarios of
climate change. This is a small scale application of a limited number of points

1 A large scale run in which the modslrun against standardized inpassociated witha grid of input points,
usually called gridded data. In this case, a model that has proven to perform well in detailed runs is used in a
scenario study to see under which conditions it performs.

To fully eploit the relevant dimensions of the problems that stakeholders face and to incorporate a broader range of
user requirements, a generic use case is presehi@ which is further detailed by a set of specific implementations

that illustrate useful perspetives for a number of realistic and practical situatiohs this way, potential gains for
scientists (modelers, data analysts) can best be ensured, as theirndismeae usually quite specifiewo of these
implementationsfocus on the discovery and integfion of model input datasets, one from the Trees4Future and one
from the AgMIP perspective. Both use relatively straightforward criteria (keywords, spatial and temporal dimension)
for selecting relevant datasets and combining these to integrated datas#tg downscaling methods and gap filling

for missing data. These are mechanisms that are commonly used by researchers / modelers to collect and compose
input datasets for their modelsThe third use case is from the AgMIP perspective and focussése exploration of
improvement of efficiency and quality of the calibration and validation process that can be accomplished through the
wider scope of possible queries that can be posed when semantic techniques are exploited when querying the AgMIP
Crop Eperiment (ACE) databas@&he main aim is to be able to find datasets that are representative for e.g. a specific
location based on similarity criteria or to find data based on specific patterns.

3.2Use Cas®escription

This paragraptdescribes thegeneric use ca SCombined access to Trees4Futamed AgMIPregistered datasets for
use in forestryand agronomicnodels ® ¢ KA & dza Siffe@eht acBnarids vikidelmBdfrom the SemaGrow
AgMIP stakeholder workshop held in June 2013 at Alterra in Wagenifiden Netherlands (sedppendix4). It

focusses on different challenges in the field adgroenvironmental modelling thatcould benefit from using the
semanticcapabilitiesthat will be ofered by the SemaGroimfrastructure

Use Case Description

Combined access to Trees4Futared AgMIPregistered datasets fo

Name use in forestryand agronomienodels

Both the AgMIP and Trees4Future community require com
datasets as model input, which is usually composed fdistributed
base datasets, through processes like (paramedpatial, temporal)
sub selection, temporal or spatial up/downscaling, interpimat
dataset integration etc.

Description Base datasets for modelling are stored in a data (triple) st
Through a semantic interface, users can query this triple store
determine which datasets are available for their purposes,

running a specific model oregerating derived datasetsThey can
select and download the data of their choice, where the syst
provides therequired processings specified by the user query.
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Legal foundation(s)

Both the AgMIP andTrees4Futuredata frameworks respectthe
access rifgts that apply to datasetas determined by the owners an
the IPR

Trees4Future complies with tHBISPIREegulatiors where possible.

Pre-condition

Step 1

Flow of Events - Basic Path

The demonstratoiquery server component must have access to
SemaGrow integrative SPARQL endpoint.

Datasets to be processed and provided by SemaGrust bemade
available by their respective owners.

The input datasets required for a model run are determin€this
includes the requirements regarding required parameters, spa
and temporal extent, spatial and temporal resolution for the query
be run against the SemaGrow SPARQL endpoint.

Step 2

A targeted query specifying (part of) therequired dataset(s)is
specifiedthrough the Trees4Future user interface.

The researcher enters a query:

- Qontains = <list of variables>

- Area = <description of geographic location or spatial exte
- Timeperiod =<startyearc endyear>

- Spatial resolution

- Temporal resolution

- other specific conditions (situation specific)

Step 3

The user submits the query. The system evaluates the qu
exploiting the available semanticsit returns a list of availablg
datasets that comply with the query specificatidh.is expected to
return resuts:

- Related to the requested variables where the system
should e.g. also discover datasets containing attributes {
are synonym or closely related to the requested attribute

- Related to the requested spatial characteristics(spatial
extent, resolution} It could also includeatasets containing
only part of thearea or extent or covering a larger area

- Related to therequested temporal characteristi¢geemporal
extent, resolution)- It could also include datasets that on
partially cover this period.

- Taking into account additional case specific query conditi

Results areeturned with a score for relevance.

Step 4

The query results are evaluatéy the userand if required the query
is adapted or extended to better fit the needs of the specific case.

Example:The researcher examines the result list returned by
system and its documentation (metadata) and decides to furt
detail the query to focus on thkhighestresolution datasets available
A plausible step could be that the user adapts the spatial or temp
resolution if data at the required resolution is scarce or unavailabl

The user can iterate through steps 2 to 4 until the results meet
expectations.

Step 5

The user selects the dataset(s) tHatthe best tohis requirements
and downloads the dataThrough a set ofSemaGrowsemantic
queries, the data are combined to generate a set of input files for
model which are ready to be use@heresulting dataset is returneg
to the user as a NetCDF file.
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In its simplest form the data download consists of a single filg
which case usually a (variable, spatial, temporal) subset of
dataset is composed. If the result requires combining dffier
sources, the complexity increases and data integrati
up/downscaling and more complex selection mechanisms migh
required to generate the final result.

Step 6 (optional)

The modeisrun based on the generated inpfites

The researcherconfigures FORGEM to use the generated clim
data set and runs the model.

Step 7(optional)

Generated model output is again pressed to the SemaGro
platform.

Postcondition

Endusers

Model run is finalized

Actors

Forestryand agronomicresearchersand modellers policy makers
students

Information provider(s)

Trees4Future consortium

AgMIP network

Forestry research institutes
Agricultural research institutes

Met offices

Other data providers (e.qg. for soil data)

Information processors(s)/Brokers
Infor
Description

mation Source Output

The aitput of the use case an@put datasets required for a specifie
run of a model

Thematic scope

Food security, agriculture, modelling, climate change adaptat
forestry management, forestry genetiadimate, soil

Base datasets

Input datasets required for a specified run of a forestry model

Approximate size of datasets: 10 GTriplets to several TTri
depending on amount of data filagquired to implement the use
case, largely depending on the amount of climate datasets tg
included.

Scale, resolution

Various, depending on the specifipplication point/location, grids
at different resolutions/projectionsiegional, national, EU

Documentation

External reference

Info

Description

http://www.agmip.org/it-team/

www.trees4future.eu

rmation Source Input

A collectionof data sets as mentioned beloweingin effect a data
library for forestry and / or agronomic modelling

Thematic scope

Food security, agriculture, modelling, climate change adaptat
forestry management, forestry genetics, climate, soil

Basedataset(s)

Datasets referenced by these case

ISIMIFclimate projections

AgMIP ACE crop experimental database
Trees4Future Clearinghouse metadata triple store
European Soil Database (ESDB)
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- Various sources of forestry genetics, e .d.af GD2
- Forestrymanagement datasets

- Forest inventory data

- EURURALIS Land use data

Various, depending on the speciipplication point/location, grids

Scale, resolution at different resolutions/projectionsiegional, national, EU

Documentation Various (e.gwww.eururalis.eu)

Sample data available in NetCDF: http://opendap.cgi

External reference systems.nl/thredds/catalog/Alterra/Source/catalog.html

Expected added value

Through the SemaGrow infrastructure the available metadata ca
queried in the same way it is queried by the Trees4Fut
infrastructure. The SemaGrow infrastruatels semantic capabilitie
Expected value added on top of that allowto access (subsets of) the data itself ara
combine from its data store data from different sousceypes, and
resolutiors to be combined to a ready to use dataset fmgronomic
andforestry models

Table3-1 - Use case descriptiorombined access tagronomic and forestry datasets for useniodels

Figure3-2RSLIA OG & (KS & i $dnbine@ d&cess koS reakFGturadigteied datasets for use in forestry
modelg in an activity diagram. Process steps that are affected byirtegration with SemaGrow are indicated in
orange.

'Y S

Figure3-2 - Activity diagram forcombined access talatasets for agronomic and forestry modelling

3.3Current Implementation of the Use Case

The Treesd4Futuras well as the AgMIifrastructure currently only partly facilitate the described use case in an
automated way.

Trees4Future Collection of heterogeneous data as input for forestry models

The Trees4Future interfacallows users toperform queries through the Trees4Future semantic interface. The
infrastructure facilitates semantic searchasly overthe metadata of registered datasets aiitd attributes.

The main limitation of the currenimplementationis that the actual datdtself is not triplified and semantically
enrichedand thus not queryableln fact, in practicemetadata according to e.g. DublCore, INSPIRESO 1911%nd
other standards igenerallylimited to the dataset level. In the Trees4Future infrastructure the addition of attribute
level metadaa is facilitatedon top of the metadata providethrough thesestandards, which extends theractical
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usability in the Trees4Future context to a large exteHbwever,semanticsearches over the data itseifre not
supported.Moreover, semantically driveselectionsand generation of overlays from result setge not featured.Iln
practice this mans that discovered data sources can only be downloaded as individual, full sizetdatsll further
processing likesub selections, up/downscaling, integration eto.generate the required model input dataas to be
done locally either manually or serautomatically using proprietary procedures.

AgMIP- Local access toig climate data

In the current situation a local climate researclferg. residing in Africajetermines what kind of data is required to
perform a specific regional climate adaptaticassessment. Since the large amounts of data are not locally available
and the infrastructure for providing fast and easy access to these data is not in place, a request is sent to the AgMIP
team in the USThis teammakesthe right extractions from largscale climate data sets with many thousands of files,
each file being several hundreds of MBs describing the global climate in NetCDF fidmasat.limited size files are sent

to the regional teamSuch processes are usually tedious and time consuming.

Expoiting the semantic features of SemaGrow, an application could be developed to be used by the regional team.
Through a set of semantic queries, this application could access the SemaGrow SPARQL endpoint to directly select and
combine subsets from the laggscale climate datasets into a targeted dataset that can be used at the regional level.
Firstly this would allow regional users to access these datasets using queries that are targeted to their geographical
region, required spatial resolution and attriteg without the necessary involvement of the central team. Secondly, it

will result in result sets that are relatively light datasets which can most probably be downloadedneaéven with

the current technical limitations regarding Internet bandwidth.

AgMIPc Collecting and analysing heterogeneous crop experimental data to calibrate and validate crop models

To calibrate and validate crop models a small scale but detailed and targeted data set must be selected from a large
repository of available crop eyerimental data.In the current implementationof the application, the way of
considering the data is mostly restricted to the combination of location, crop and year, without many st

WSY iGN yO0SaQ 2N aidl NIAy3a LRAyda G2 GKS RIEGlE®

Current steps forhiese queries are mostly manual steps:

1. Email experts on thécriteria for)relevant experiments or downloaallarge number of experiments froithe
ACHlatabase

2. Input these into a local spread sheet, aadalyse,make figures and graphs out of them, thatovide the
requiredinsights;

3. Extractthe subset used for calibration and validationio JSON and crop model inputs while using the correct
indices.

More advanced ways afuerying and preanalysing the integrated dataset would greatly enhance the usaloif the

system for purposes of calibration and validation. It could help in discovering experiments based on a range of relevant
characteristics, findingefisible values for missing data, for exampl@ &SI NOKAyYy 3 F2NJ ay S|l Nb & ¢
casedependent criteria, searching for patterns that could form the basis for experiment selection etc. Currently such
exercises are only possible by downloading large amounts of data and local, manual analysis e.g. in Excel.

3.4Foreseen Use Casaplementationin SemaGrow

For the SemaGrow implementation of thise case we foresee that not only metadata, but gJsart of)the use case

base datasets itself are congested into the SemaGrow infrastructure aate accessiblethrough the SemaGrow
SPARQL epdint. By combining the existing semantic query interfaosed in theTrees4Futurdnfrastructure with

the ability to perform semantic searches over the data itself, th®iltsin some majoiimprovements regarding the

overall usability for both AgMIP and Tes4Future usersFirstly, the current Trees4Future semantic interface could

then be linked to the SemaGrow SPARQL pwidt, thus allowing types of querias/er both Trees4Future and AgMIP
related datasetghat are currently not within the range of optionSecondly, the curremnanual and sersautomatic

local procedures toprocessii KS &N} gé¢ RIGF FTAESa LINPGARSAE GKNRdAzAK GKS
based querieslelivering customized datasets for modellers.
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On this basigunctionality to paform a range of query functions could be developed, extending the capabilities offered
by SemaGrow in several iterations from the most basic to more advances applications. The following levels are
envisaged:

Querying data subsets

These types of queries witdl be restricted to providing subsets of existing data sources, possibly combining variables
from multiple source. Examples of possible typesaieriesare:

Provide available crop experimental data:
o for the Mediterranean area
0 where crop = sunflower
o where soil type = sandy soil
- Providesoil type and land use type:
o forthe Belgium territory
0 as agridded dataset, on a spatial resolution <= 25 km
0 as an integrated set containirapil type and land use tygda the same resolution
- Query for experiments basesh parameter values of some crucial input parameters of crop models, search
outliers, or averages, or relevant experiments independent of location or year, for example:
o0 Temperature
o Planting date
o Rainfall
0 Harvest date
- Query fordata using conditions farop management related parameters, for example, Irrigatiototal
application or tillage throughout experiments and geographical locations, which could facilitate the
application of the translators to many different applicatiofay, example in water radelling.
Ial YLX S LASdRRBESlj ANy WESYSY&ElI (KIG dzasS F ROFYyOSR
- Search throughand compiledata on cultivar varieties. Many of the crop models work with cultivar
specifications that are have not been put héx each other. Being able to rapidly querying them as a RDF
resource would allow easy comparison and linking to the crop ontology (see cropontology.org)

For such relatively simple types of queries the expectations of stakehadetisat they canbe peformed onthe-fly.
Expected response timdgr thesetypes of queries aren the range of some sends to possiblg few minutes for the
more complex queries in this category.

Querying integrated data subsets

This extension would include the processingvarious source datasets with heterogeneous spatial and temporal
dimensions to one homogeneous dataset, providing the required spatial and temporal resolution. This would include
the up/downscaling of data to a unified resolution as well as the fillingatd gaps with additional data from less
preferent data sets.

- Provide daily terperature, precipitation:
o for South Africa
as a gridded dataset, on a spatial resolution <= 25 km
asan integrated set containing temperature and precipitation in the same resolution
on a daily basis
derived from source datasets providing climate data on 0.5 x 0.5 degrees
o possibly filling data gaps with additional data from othess preferent dataset
- Provide available crop experimental data:
o for the Mediterranean area
o where crop = sunflower
o where soil type = sandy soil

O O O O
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0o Add missing valus based on experiments nearby. Eagrtain experiment might miss a crucial
parameter value for a crop model. By querying for the mean parameter value of experiments close
by geographically a reasonable estimate of the parameter value could be obtained.

These kinds of data integrationsudly include manual and serautomated steps andurrently are loth time and
resource consuming. The expected processing time varies $mme hours to possibly even weeks depending on the
availability of expertsStakeholder expectations for the performanof such queries are in line with thalthough on
the-fly delivery of results woulthe preferred, if more feasiblalso the offline, maybe even overnight delivery of the
target dataset, with processing time of several hours would be acceptable.

Including semantic search criteria

Exploitation of the semantics of the datasets and the semantic capabilities of SemaGrow could pravide of
looking at the data in many different ways, and thus extract relevant insights that improve the modelling, even if no
using it directly in the model. These kinds of applications would greatly enhance the analysis capabilities required
when calibrating and validating crop models. Queries could include the discovery and exploitation of patgriend

use or climate elated patterns)

Some examples:

- Querydata related toidentify interesting patterns.
An exampleLJd SdzR 2 JpldeNBSY RW aAYdzZ | iA2ya F2NJ Iy SyYy@ANRYyYSY
YSI adzZNBER 068 GSYLISNI GdzNBEdQ
- Characterize the weather patterns in wbar data, either searching for extremes, or classifying weather in
periods as warm, cold, wet, unstable, or dry, thereby providing context to the runs with crop models and
embedding the experimental data.
- vdzSNE RIFGF FNBY &aAiYAetdatd¥ dathlBi adtdrgetreionTishsyake dr AbseBtNB/d: (i A @
selectcrop experiments from areas with similar soil type and in similar climate zone.
For such queries to work, at least a number of actions are required. First of all, the JSON commofil&smeaéd to
be converted to RDF. Moreover, the semantics need to be enriched (for example: what is a hot year? what is
lowland?) subsequentlyrelevant types of outputs need to be collected on a larger scale. Obviously the RDF files need
to be made avéable behind the SPARQL end point of SemaGrow.

For this group of queries the expectations of stakeholdeeshat they canbe performed orthe-fly. The expected
response timegor thesetypes of queries are in the range of some seconds to maybe a fewtasrfor the more
complex queries in this category.
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4.1 Background

This use case focuses three aspects:aggregation of a large number of relevant data sources (even if not available
through Web Services but only as HTML Wabes)temporal dimension of data and informatioand response time

On the one hand, it is important that users can always accesstbstIdata available on a topi©n the other hand,
GNBI QOGAGAGEE YI& ftaz2z oS Ayéodiehitiddelapsgs bételdvike isdug of NS a LIz
guery and when results are returned to useBased on our experience, and on the interaction with our stakeholder,

we notice that the former issue may be often more problematic than the latter. In factlevddceptable query
response time is nowadays generally offered to users, it is not so much the case for the possibility of querying the
latest data. One of the envisaged advantages of publishing linked data, as opposed to exposing traditional databases, i
exactly this possibility of offering access to datasets constantifotgate, and for which the integration with other
datasets may come with a relatively small implementation effort.

ThsuseOl 4 S 2y dheBfbcdsasiod pravidivg users wity'a & A y (i &caddd ta tBdRdst relevant data,

and of various types, not only textual data, but aksetistical, and distribution dataOnce data is searched and
accessed, it will have to be analyzed by the user, so the appropriate support shouldvigedrto her.A concern of

speed of response time will quite naturally always be present.

Another important aspect of being reactive is the possibility to provide users with as much information as possible,
achieving a very high precision on specific tepithis aspect results in aggregating many data sources available on the
Web, with a mechanism to guarantee precision and the access to the latest version of a dataset. It is not important
that data are provided through a Web Service or a Sparql endpgirnth® data provider itself, but a mechanism to

crawl the Web and provide extracted information through a Spargl endpoint is needed.

C'hQa +FTOGAQGAGASAE O20SNJ QANIdz £ t& I ff FNBlFa NBfFGSR @
environmenal issues, technical and policy issues, and assessment of the state of food in the world. Therefore the
temporal dimension is ubiquitous, as well. For example, the notion of food security is gaining increasing importance as
a measure to assess the accésgood of a given population, and its stability in the future. Food security assessment
has agricultural information at its basis, but it is not limited to it, as it involves looking at the availability of fibad in
region, the general political and esomic condition of the area, the amount of recent and future agriculture yields,

the amount and age of the population considered, but also their general health conditions and educational level.
Comparison with neighboring areas, or with past experiencgbé same areas, is also of help. In other words, this is

an intrinsically multiand crosdisciplinary field.

In deliverables D2.2.1 and D2.2.2, we provided a description of the datasets considered for inclusion in the project, and
for use within thisuse case. They include a wide range of resources covering different aspects of studies and discourses
on agriculture. We have identified repositories related to the people and institutions doing work on agegult
including the dataets and applicationthey produce (CIARD RING, AgriVIVO). As for the output of their work and
study, we have focused on a selection of data types that we consider quite representative of our domain: we have
datasets of bibliographic documents and full texts (e.g., AGRISthe corporate document repository of FAO and its
catalogue), and a controlled vocabulary largely used to annotate resources in agriculture (AGROVOC), but also
statistical datadistribution maps and documenteeporting missions about biodiversity. In additi to that, according

to the deliverable D6.1.2, we will provide a mechanism for the automatic discovery of any kind of resources from the
Web, presenting them to the user while looking for a specific topic. The Stakeholder consultations we conducted (See
Chapter2 and the appendices to this document), combined with our own professional experience as information
managers working for domain experts, gave us sometiaadil input about the development of such a mechanism for

2 http://agris.fao.org
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crawling the Web and automatic discover of resources, which will help us in providing users with as much information
as possible about specific topics, ensuring high precision and the accessstoskssion of data.

4.2 Use @seDescription

In this section, we elaborate on the requirements phrased above, and identify a use case meant to prioMielec!
descriptions of the functionalities that will be implemented in the SemaGrow demonstrators (Wi6)nain goal to
achieve is the possibility to the user to retrieve as much relevant information as possible from the Web, presenting all
results in a single page.

Below, a possible scenario for systems oriented to supporting reactive data analysisribel®

Let our user be an information officer within a governmental institutidnS G Q &he IapadeseMinistry of
Environment{ KS |jdzSNXA Sa (KD R & huSeds MMaid tadd filtdryaccording to her interests

the user selectsclimatic factor§ I Y R & S Y.1D%eNystérastBras a list of results from a central database and
the user selects one of those resulthie assumption is thabncea result isselected, the system cachoosethe
possibly relevant datasets out of #lose accessible, and can run selective queries against, tteeprovide the user

other relevant information related to the topic she is interestedTine system also provides relevant information
dynamically extracted from the entire Webhe result ishown in some forms, e.g. as tables and/or maps, together
withappN2 LINR I § S LINR @Syl yOS AYyTF2NNIGA2YE

The following table provides a compact view of the use case, describing the basic flow of actions during the interaction
between a user and a system supting Reactive Data Analysis.

Use Case Description

Name Reactive Data Analysis

In this use case the focus is on the possibility eatracting
agricultural information from the Web and querying vario
Description datasets related to agriculture. The user interacts with a sys
that can suggest the dimensions available for query, and locate
datasets containing (or likely to contain) the relevant data.

The assumption is #t data access policy of each institutig
producing the data is respectedhen data have been published
a service For data obtained crawling the Web, the link to t
source webpage is provided.

Legal foundation(s)

Pre-condition User is provided with a GUI for querying datasets.

Flow of Events - Basic Path

The user access a al interface where it is possible to iss
queries. The user may submit a term or a phrase as qug
(autosuggestion is providedlt is also possible to issue queries th
cover more than one dimension, including thgatialdimension.

Step 1

The user specifies that what she is lookiggNJ A & & Of A
a WI LJITyaske to the possibility of accessing a them:
organizaton of data, the user is allowed tadd somefilters. user
selectsiclimaticfactors By Remgeraturet. The system returns
list of results from a central database and the user selects on
those results.

Step 2

By selecting one of the results, tliser is presented with a numbe
2F GNBfl GSRe NBaz2daNOSazx AdSo
Step 3 coming from different sourcesvailable on the WebThese will
include: textual documents, news, related statistical databaasd
maps.
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Step 4

The user may select any of the related resource and navigate
results.

Endusers

Postcondition The system is ready for new queries.

Domain, experts, information officers, managers

Information provider(s)

Various, with a preference for institutional data. See data ¢
described in D2.2.and the process of crawling the Web describ
in D6.1.2

Information processors(s)/Brokers

Description

Information Source Output

All datasets are in the public domain

A subset of the Information Source Input, selected according to
dza SNR & |j dzSNE @

Thematic scope

See Information Source Input.

Base datasets

See Information Source Input.

Scale, resolution

When applicable, same as Information Source Input.

Documentation

Documentation available from the datasets considered

Information Source Input.

External reference

Description

Information Source Input

n/a

Data input for this use case is selected on the basis of relev
with respect to the agriculture sector, especially for assessing
state of food and agriculture condition on a global level.

Thematic scope

Agriculture in a broad sense, including aabn agricultural
production, research results on agricultural techniques, food tr
and access to food.

Base dataset(s)

A central database of bibliographic resources in the agricult
domain is provided. The main goal is to include all the posg
relevant pieces of information related to agriculture and availa
on the Web. Another expectation is to include up to 1€fedent
datasets, representative of the data types needed to do reac
data analysis in the agricultural context. For details, see Sema
deliverables D2.2.andD6.1.2

Scale, resolution

Global/regional/national coverage

Documentation

Same documentation provided by original data sources. S
SemaGrow deliverable D2.2.1 and D2.2.2.

External reference

Expected value added

Expected added value

As above.

The user can retrieve many types of information, relevant tg
specific topic. All the retrieved information is provided altogeth
without the need for the user to go to a Web search engamal
makemultiple queries.

Table4-1 - Use case descriptioReactive Data Analysis
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4.3 Current Implementation of the Use Case

Among various publications and online services provided by FAO, AGRIS (that was recently merged with OpenAGRIS,
the Linked Data version of it) is cofiating its leading role as a hub to agricultural information. AGRIS is the
bibliographic dataset maintained by FAO since 1®@r/make information on agriculture research globally available. In

its long history, the AGRIS database grew up continuousty @nrently it containsmore than 7.7 million of
bibliographic references in agriculture, coming from about 150 data providers from 65 different countries. So AGRIS is
also a partnership of many national centers and institutions that cooperate to grovheipldtabaseAGRIS is also a

Web portal® where users can query the AGRIS database. Furtherm@®IS is an Raware systemwhich allows

linking the AGRIS database to external sources of information. The linking backbone of AGRIS is AGROVOC, and
through that, users may gain access to relevant related information. The table below depicts a schematic
representation of the current AGRIS architecture.

USER INTERFACE

GUI language Query
manager language
manager

| Query Composer ’

| Query Executor l

e ———

| AGROVOC index |

.. | AGROVOC
“{. database

DOCREPil;dex H Statistics index | |

document repositories Statistics database Other databases

Figure4-1 - Architecture of AGRIS.

Figure4-1 highlights the role of the AGROVOC index in providing a unified access to the data sets to consider. The
AGROVOC index is built based on the AGROVOC satatlso shown in the picture. One may also notice that the
components covering the multilingual issue that we described above.

Thanks to use of AGROVOC tags to annotate resources, one single query results in a variety aff ipfecsation

shown to the user: textual information (including related documents from different document repositories),
information and other documents by the same authors of the publication at hand, and also some selected statistics
related to the topic, maps and what is accefsitoomvarious data sourcdsy using the same tags.

Currently, AGRIiS based on four internal FAO RDF datasets:

- The AGRIS records dataset, the direct translation of AGRISdatlsthaseto RDF. Consideringpat AGRIS
contains more than 7.willion of XML records, this new dataset consist@d million triples.

8 http://agris.fao.org/
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- TheAGROVO®@5C RI GFaSiy ! Dwhxh/ Aa GKS ¢2NIRQa Yz2aid 02Yl

that contains close to 40,000 concepts in 22 languages covering subject ifielgriculture, forestry and
fisheries together with crossutting themes such as land use, rural livelihoods and food security.

- ¢KS !'DwL{ 22daNylfa RIGFaSdy aiayO0S GKS tTopopm: 2F
more than 22,000agricultural journals with complete information about each journal (ISSN, start date,
FNBI|jdzSyOex LJzof AaKSNXO P

- The AGRIS centres dataset, which contains information about data providers, thus the AGRIS source of

information.

Also, AGRIS hooks to the follogy externaldatasets linked to AGRIS records by the usage of semantic technologies
and AGROVOC as a backhone

- DBPedia

- World Bank

- Nature OpenSearch

- FAO Country Profiles

- FAO fisheries dataset

- GBIF (Global Biodiversity Information Facility)

- IFPR(International Food Policy Research Institute
- Bioversity International

Altogether, these external datasets amount to tens of millions of items, and it is moving towards even bigger figures. In
particular, possible future directions for the development of AGRISudecincreasing the number of accessed
datasets. But the most important improvement will be the possibility of crawling the entire Web, discovering resources
in the agricultural domain, and showing such discovered resources when the user searches far &pecs in the

AGRIS system. Details about crawling the Web and giving semantic meaning to discovered resources are available in

D6.1.2

4.4 Foreseen Use Case Implementation

In order for the current implementation of AGRIS to accommodate the functionalities for Reactive Data Analysis, the
usecasepresented aboveés being implementedMoreover, we also aim at providing access to a significant suifset

the data described in D2.2 The semantic mashp implemented by AGRIS is provingotovery effective and scalable,
with a high level of precisionh&refore one the next moves will consists in normalizing the way data is accessed by
AGRIS. While now a combination pushing aolling approach is used (as shown in the figure below), the future will
be based on access RESTful welesvices ofSPARQL endpoints wherever possible.

WebAGRIS ISt
scripts

N

AGRIS internal
model

AGRIS input
application

e . - o )
Eanes = N —— d
} AGRIs Ap
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Figure4-2 - Current data workflow in OpenAGRIS.

Quite naturally, changing the way datasets are accessed will cause also changes in the way data is normalized for
consumption within a mashp-like application as summarized in the figure below.

[ WebAGRIS ] {AgriMetamaker] ' OAI-PMH ] [ Local DBs

harvester dumps

AGRIS input , 2 o o
application ") / Contentcleaning,

/ disambiguation,
‘2 AgrovocTagger,

: provenance, etc.
l RDF manager I » §
e
' o Apache > triplestore)
Solr Index

AGRIS

Figure4-3 - Foreseen future AGRIS workflow.

What we consider important, is that when scaling up the amount of data and data sources accessible, the usability and
understandability of the data do not degrade. In other words, data presentation, summarizatiohuamah computer
interaction issues are all part of the data analysis concern on dealing with big data.

Page26 of 83



”ﬁ’m D2.13 Envisaged Applications and Use Cases FP7ICT2011.4.4

P

5. wSI O0AQPS wSa2dzNDES 5Aa023SNE |

QX
w»

5.1Background

For the use case Reactive Resource Discovery, based on the recommendations of the reviewers, fromm the t
demonstrators that were originally selected, AgLR toolkit and Agricultural Discovery Spacev@@)focus orADS

with the support of the smantic search tools of SemaGraomfrastructure. ADS will be realised covering the research
needs of educata and trainers in the areas of Food Safety and Agricultural Research Information to explore specific
ways to cover their requirements in order to find material for their activities.

Any agricultural data discovery space either it is part of a web portali®part of a tool like the AgLR toolkit, is based

on the Agricultural Data Platform that AK has developed. In order to improve the discovery experience of the user we
need to improve the Search API that the Agricultural Data Platform provides to thelogers of the discovery
applications. Therefore, the use case of Reactive Resource Discovery will mainly focus on how the data platform can be
improved through the results of the SemaGrow project. The improvements will be reflected both at the laper of t
APIs that the data platform is exposing and at the layer of the front end discovery applications.

The ADS case will focus on how the agricultural data platform could be enhanced in order to allow multiple and diverse
data sources with specialised edtiomal and research content to be searched, accessed and interlinked with the
aggregated (by the platform) content. In specific, the existing agricultural data platform aggregates metadata
describing mainly educational and bibliographic resources. Howekerexisting platform is neither scalable nor
efficient for handling too many different types of resources described by heterogeneous data.

The expectation is that ADS may demonstrate the efficiency of SemaGrow technologies, in particular for whasconcern
the reactive discovery of resources described in different contexts. In the ADS case, the perspective from which
multiple heterogeneous and diverse data sources are considered is the dreodfSafety and Agricultural Research
Information, during whichthe users need to cope with reactive resource discovery in order to be able to find, reuse
and exploit data resources.

In order to provide meaningful and efficient agricultural data discovery services to the end users, AK plans to improve
its data platfom at the following directions

I Support and link heterogeneous data source&surrently only specific data types can be supported, nhamely
bibliographic and educational, and for any new data type it is required to set up a new customized instance of
the data patform. The customization consists in creating new data model for the database, new transformers
for the new data typeand revisingexisting processing components. In addition to that, the final index that is
created can be connected only through aligned or common classifications to the other existing data types.
This means that federated query is not possibly for all the data typppasted by the data platform. The
process of supporting a new data type is costly and time consuming.

1 Support reactive response discover@€urrently querying two or more different data types is implemented as
a parallel call to two or more APIs. Thighily reduce the user experience as concerns the data
discoverability. More specifically, user cannot perform complex queries and needs to perform more clicks to
discover the content that he is seeking for.

1 High efficiencyCurrently AK needs to install @m data platform instance in new cloud infra (at least 4 VMs)
every time that a new data type should be supported. Moreover, at the front end applications with high
visibility there are cases in which resources are consumed to call APIs that are ndblevailthat cannot
provide the requested information due to low content coverage.

The Agricultural Data Platform can be connected with a global Open Agricultural Data Registry provided by directories
like the CIARD RING (http://ring.ciard.net/) of FAO rehall the data sources are described and published in maehine
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readable format. Such global directories can work as information backbones for the ecosystem of stakeholders such as

data scientists, developers, and SMEs that would like to use the avadpkle agricultural data to develop new

meaningful services for the end users. One of the main business objectives of AK is to build a data shop for open

agricultural data that will be based on the agricultural data platform. Since heterogeneity in suckhdgtés a typical
challenge, a basic enabler for such agricultural data shop will be the SemaGrow software stack.

5.2Use Case Description

Use Case Description

Name Agricultural Discovery Space (ADS)
The ADS helps educators at various educational levels to find ma
that they can use in their teaching activities. ADSs are currg
Description developed to cover the discovery needs of different agriculty

communities but so far the content discovery is lieitto a single
type of content e.g. educational.

Legal foundation(s)

The IPR of the content should be respected during the aggregatig
metadata and the use of material by users.

Pre-condition

Flow

of Events - Basic Path

Metadata for different type of content should bériplified and
provided through a single API.

Step 1 Educator is visiting a ADS

Step 2 He is entering a search query or using the browse functionalities
Step 3 A results set of educational material is presented to the user
Step 4 Educator is using facets to narrow down the results set

Step 5 Educator click on specific results to show more information anc

access the learning resource

Postcondition

Endusers

All the metadata of learning resources are aggregated, indexed
provided through a single API

Actors
Educators

Information provider(s)

AGRIS, BHL, GBIF, Organic.Edunet, VOA3R, Europeana, Y
Flickr

Information processors(s)/Brokers

Infor

Description

All  the resources are provided through an ADS ik

http://www.greenlearningnetwork.org/organicedunet/ .

mation Source Output

The use case should generate a comparison between
performance of the original implementation of the ADS and
implementation based on semantic technologies. Tiésformance
can be measure in time, accuracy of the search results,
experience but also in flexibility of the different queries to exter
sources. A quantified assessment of these factors will be feasible
if analytics related to the differerdteps of the ingestion process w|
be stored for further analysis.

Thematic scope

Discovery spaces that can be used by communities such as edu
working in the area of viticulture, food safety, organic agriculture
other.
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Educational resources that exist in federations like Organic.Edy
relevant publications from AGRIS, relevant literature from B
Base datasets multimedia content from social sites like YouTube and Flickr.

Approximate size of datasets: currently 1 GTriplets b éstimated
to reach 1,5 GTriplets by 2015.

Scale, resolution regional, national, EU, world
Documentation http://wiki.organic-edunet.eu/
External reference http://www.greenlearningnetwork.org/organicedunet/

rmation Source Input

Agriculture related resources that exist in federations like
Organic.Edunet, relevant literature/ publications and other types ¢
related data from AGRIS, BHEEPRI, NAL, JIFSARKR World Bank,
relevant multimedia content from social sites like YouTahd Flickr.

Description

Educational resources related t@rganic agriculture, agrecology,

Thematic scope viticulture and other related topics

Educational resources that exist in federations like Organic.Edy
relevantliterature/ publications and other types of related data fro|
Base dataset(s) AGRIS, BHLFPRI, NAL, JIFSANOKR World Bank multimedia
content from social sites like YouTube and Flickr.

Scale, resolution regional, national, EU, world
Documentation Various from thdnformation providers
External reference http://wiki.organic-edunet.eu/

Expected added value

- The educator will be able to search simultaneously in ma
external sources with different type of content e.g.
learning, publicationggenetic resources

- The results will include only relevant resources to the use
query

- The results will be enhanced due to the interlinking and
finding interesting relationships among ingested and hon

Expected value added ingested resources of several types

- The user will be abl® make complex queries

- discovery of relevant resources to viticulture with very
good performance that will improve the user experience

- The user will have a mechanism for filtering the origin of
resources in the response of a query and select only
trusted sources

Table5-1 - Use case description Agricultural Discovery Space (ADS)

5.3Current Implementation of the Use Case

The Agricultural Data Platform is apen system that can aggregate data from various daiarces, store, enrich,
NI YAF2NY | YR AYRSE GKSY Ay 2NRSNJ (2 LINBLI NB RFGF
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Figure5-1 - Agricultural Data Platform

The backend of the system is an aggregatith a number of steps for supporting the acquisition and maintenance of
the metadata records from different content providers

Discard Records
&
Hotify Gurators
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Figure5-2 ¢ Metadata Aggregation Workflow

The various steps of thaggregation workflow are presented in the last figure. More specifically the workflow for
metadata acquisition includes:

1 The ingestion stepthe first step consists of ingesting all the metadata records from a remote site of a content
provider. Metadata sindards such as ORMH are used in most cases.

1 The filtering step:filtering is a step consisting of discarding incoming records considered as inappropriate
either because the object it describes is inappropriate (e.g., in a collection of educationaaesadiscarding
metadata describing resources covering topics not relatedl loNB I YA O | ANX Odzf G B¢ |y
because the record is syntactically incorrect. The latter can be seen as a light form of validation that focuses
on detecting errorshiat can potentially compromise the correct functioning of the aggregation service.
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1 The identification and deduplication stepduring this step, a software component is used to compare new
metadata records to the existing ones to see if the objects thegcdee are already referenced in the
catalogue.

1 Transform into internal format:this step is used to transform the XML versions of the metadata records to
JSON files that follow the principles of an abstract data moHeaiks step requires transformers cage to
convert the various formats and application profiles of the metadata records collected at step 1 into the
internal format.

1 Link checkingthis step is responsible for checking if the URL for accessing the learning object is broken or not.
For alllearning objects for which the location included in the metadata record has been recognised as broken,
the index is updated accordingly in an automatic way.

1 Post processingthere are cases in which there is a need to normalize the metadata records in order to avoid
problems in the frordend applications. Such example is the normalization of language attributes values for
GAGES Ay 9y3ItAaK KAOK & 2NIOBSYINPWAIRBRI AT KONA $z3 4 i
normalize all the values so they can use the correct ISO code for the language.

1 Enrichment:this step can be used to enrich the metadata elements of some collections.

9 Store and publish recordghe final step of the metadata aggregation workflow is the storage in a repository
of all thenew metadata records that have successfully passed théugdication and URL checking stdjney
are stored on the file system where they are organized by §édts consolidated metadata store is exposed
to a web server so that records can be easily access online. A typical URL is of thtpoYoatalogue-
name/FORMAT/set/identifier.extengio e.g.http://metadata /LOM/GREENOER/12345.xml

Also, this step consists tife metadata publishing through standard protocols and APls, one supported by the
repository and the other by atandalone web application. In order to provide a friendly way to access the
aggregated and processed metadata, a RESTful API allows several search options over thenetdeletd
records (JSON files) following the internal formét.specific it allow the users (or applications) to make the
following type of queries:

1) Simple textbased search

2) Seaching within specific fieldgnetadata)

3) Fetching specific resourcgésen an identifier

4) A combination of texbased search with faceted search,

5) Filteringresources according to dates mentioned in specific fields but not with date ranges.

Regarding the described data platform, one major issue is that high quality mappings and transformations are needed
to be defined and implemented by experts in order toeigtate new different types of resources. Such a procedure
costs in terms of human resources and time required until a new data source is available through the index.

5.4Foreseen Use Case implementation in SemaGrow

The following figure depicts the foreseennggal architecture. In the new architecture, the new discovery services will

be set up on top of the existing data platform enhanced by providing access to more metadata through SemaGrow
powered search APIl. The green parts in the diagram correspond to@emarevisions in the Data Platform for
Agricultural Data Discovery.
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Figure5-3 - Agricultural Data Platform supported by SemaGrow software stack
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following dimensions:

Provide to users the ability to access and reuse more resources of several types

Provide the capability to cover more information needs of users through APIs with highessixty

Have a provenance mechanism for filtering the origin of resources in the response of a query

Enhance the current data platform to be more robust and automatic: Minimize the effort required of
vocabularies and metadata alignment

Interlinking and finding interesting relationships among ingested andingested resources of several

types

o o o To Io
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6. CAYIFf wSYIl NJ &

In this document, the outcomes of the stakeholder meetings held in the frame of the SemaGrow project have been
translated to a et of use cases. The startipgint for this exercise wathe three categories of use cases that have

been defined at the start of the Sema®rgproject: a1 SGSNR ISy S2dza 51 aGF [/ 2tftSOGAz2Y
lylLfearaéd | yR awSl OBetadse east thesezZdD®B of uide Tl &bSobidied] Mith a specific
community of stakeholders and specific applicatiotfsere are obviously quite some differences regarding the
stakeholded Q S E LIS O (rdquirdnternyfsithe way Bhese translateinto the presenteduse cases anthe way in

which it is expected that applications wiventually benefit from the semantic technologies developed in the
SemaGrow project

Clearly, the target user groups of the described use caapsquite a lot, from datananagers to end users and from
educators to scientists and policy makers. This also applies to the use cases, their functionalities and their current
implementations.While someuse cases are based on existing, largely automatedesses and maturapplications
thatwillbeneh G | & A & { K NRhizSdthaGrdwfinfzstaidtuseTor akhgrsitie integrationwith SemaGrow

will involvemore drasticchangedrom the user perspectiveor example because manual procesaes beingreplaced

or becawse data sources need to be (re)organizeMloreover, the character of the data sources involved differs
considerablyfrom relatively uniform and standardized (meta)data to more complex and multidimensiengl (
statistical temporal, spatial) data.Some @ the described use casextson data sources that are already provided
through standardized data services, while others ms®e loosely organized data sources.

In general there is agreement regarding the expectations that stakeholders have concepeatsdike performance,

and efficiency.Obviously, stakeholders expect to gain efficiency and would at least opt for comparable if not better
performance. However, the implications for the respective use cases are divérbéde some use caséisat are based

on existing processes andmechanisms can objectively compare performance and efficiency thiéh existing
implementation other use cases facthe introduction of a range offunctionalities that currently can only be
performed manuallyor semiautomatically. In that case, requirements will beighy RS G SN¥AYy SR o6& (GKS
LINE OSaaSa¢ Ay@2f OSRXFI i ISP HISHY B2 dzd v 5 i KIS tHe2ctrBE Sitikatichy 9
involves quite some manual and time consuming activities on largeo$elata. These use cases will benefit to a large

extent from the automation of some currently manual work, while expectations regarding performanosoast

Regarding scalability we consider that the nature of the SemaGroyegirand its objectivesmply that stakeholders
will by definition expect that implementatiorsf use caseare scalable by design.

In the individual use case descriptions, we halarified as much as possible in this phase of the project the
characteristics of théndividualuse caseand its consequences foine subsequent implementation of these use cases
using the SemaGrow infrastructure in WP6. The use cases form a sound starting point for the implementation work
and the subsequentexploitation of the resulting applicatis for rigorous testing and verification of the SemaGrow
infrastructure and semantic technologies.
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Meeting Agenda/ Minutes

Agenda

6" March 2013

Consultation Meeting Consultation meeting with educators in‘6BMarch 2013
09:0009:30 Welcome and Presentation of SemaGrow AK
09:30-11:00 Consultation with educators All
11:00-11:15 Closure AK

Minutes

1. Welcome, Presentation of SemaGrow ahrticipantsintroduction: During this session, a welcome message was
delivered byDr. Nikos Marianos (AKAfterwards, eachparticipant gave a short presentation of its profile and
expertise.

2. Consultation with educators Dr Nikos Marianos led the second consultation meetinthwhe educators. The
consultation meeting included four questions, the results of whichasyraysedn the following section.

The first question of the second consultation meeting requested from the participants to introduce themselves. Three
of the paticipants werePhD candidate in theAgricultural University of Athensvhile there was the same amount of
PhD holders. There were also scientists involved with plant production and education and agronomists.

The second question was about the experiencetlod participants with agricultural education, or in general
environmental education. Allhe participants wee related to the agricultural education. To be more precise, the
majority teach in University level, one of them also works in projects of thedean Union related to agricultural and
has given certification of training to organic agriculture advisors.

The third question referred on the kind of education material that the participants of this consultation meeting are
searching for (research ressil¢ papers, open educational material, related lecturegpresentations, conference
meetingsg presentations). In this question the participants of the consultation meeting had responded with multiple
answers. Furthermore, six of them stated that theyerefo books when they search for educational materials. The e
books are used by five of the participants as educational material. The papers and articles are used as educational
materials by seven of them, whereas presentations are used by five of theipartts of the second consultation
meeting. One of them also searches for related lectures, while conferences materials are used by two of them. One of
the participants also uses reviews and two participants out of fourteen use open educational m&eggbarticipant

uses appropriate computer programs.

The forth question was regarding the locations where the participants are searching for educational material or
educational programmes (e.g. training courses) (web sites, repositories, p@tia)s,nthis question each participant

could state more than one source for educational materials or educational programmes. The organic edunet portal is
used by two of the participants, while tH@ooglescholar is used by seven participants and @moglebooksis used by

one of them as a source of educational material and programmes. Five of the fourteen participants are also searching
at scopus. Two of them are searching in the websitetirkland two participants are searching in library.aua.gr. One
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of themsearches at aua.gr portal, whereas one of them search at VOA3R portal and two of them at a University library
(http://iwvww.hossy.de) where all the German universities are interconnected. The laboratory of vegetables production

is also used as a source by one of the participants. Two of them use as a source the willey website, which is bookfinder.
Libraries and elibraries, in generalare used by four of them. Conference websites and university websites are used

as a source for educational material by one of them. The gigapedia website, which is a soubmok$,ds used by
one of them. One of them also uses specialized privaté lct Yy A S&3Q ¢SoaArisSa Fa
electronic databases of scientific papers.

a4 2 dzNI

3. Closure During this session Dr Nikos Marianos summarized the main outcomes of the second consultation meeting
and thank the participants for their contribution

Agreed Action Points/ WP

Next step is taeport the results of the consultation meeting to the WP leader, DLO, to include it in the respective
deliverable

List of Participants / Attendance

Organisation Position/ Occupation Email (optional)
Kontopoulou Charitini AUA Educator PhD Canditate | ckontopoulou@aua.gr
John Karapanos AUA Researcher Educator polljiohn@aua.gr
Olympia Kyriakopoulou AUA Researcher Educator okyrdaka@aua.gr
Georgia Ntatsi AUA Researcher Educator gntatsi@aua.gr
Andreas Ropokis AUA Researcher Educator aropokis@aua.gr
Dimitrios Savvas AUA Researcher Educator dsavvas@aua.gr
Henrike Perer IGZ (Leibnizinstitute of | Researcher Educator

Vegetable and Ornamentg

Crops)
Cemelic Velmsted UDE University of| Researcher Educator

DuisburgEssen
Eva Svecova UNITUS (University of | Researcher Educator

Tuscia
Makrogianni Despoina AUA Researcher Educator desma8i@gmail.com
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Lekatsas Alexandros AUA Researcher Educator alex@aua.gr

Orestis Kairis AUA Researcher Educator kairis@aua.gr

Passom Harold AUA Researcher Educator passom@aua.gr
Charalampos Thanopouloy AK Researcher Educator cthanopoulos@agroknow.g

Page39 of 83



Appendix2 - Open Federationst Mo~ { SYIF DNR g 9ELISNIaAaQ / 2



”ﬁ’“ D2.13 Envisaged Applications and Use Cases FP7ICT2011.4.4

ICTSeventh Framework Programm@CTFP}

Grant Agreement No318497

Data Intensive Techniques to Boost the Rdame Performance of Global
Agricultural Data Infrastructures

afzro

%@ D A Odngdidation Meeting, Meeting Minutes
Open Federations 20138" April 2013

Venue Information

S l / Open Federations 2018Jniversity of Leuven (KULeuven)
ARIABNIE :
G]_OBE Leuven, Belgium
CONVENING
K, http://www.kuleuven.be/
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Meeting Agenda/ Minutes

Agenda

8" April 2013

Consultation meeting with educational repository experts ift &pril 2013

12.30613.15 Light lunch & coffee
13.1513.30 Presentation of Convening and its scope
13.3014.00 Introduction of Participants &nitiatives

THEME: USERS

14.0014.15 Presentation from Sofoklis Sotiriou
14.1515.00 Groupwork on audiences for data, ling of data & data consumption
15.0015.15 Report from Rapporteurs
15.1515.30 Presentatim from Prof. Gajaraj Dhanarajan
15.3016.00 Coffee Break
THEME: DATA
16.0016.15 Presentation from Stefan Dietze
16.1517.15 Groupwork on coverage of data, sharingdata & future expansion
17.1517.30 Report from Rapporteurs
17.3018.00 Coffee Break
18.0018.30 Presentation othe three ARIADNE Labs projects

THEME: SYNERGIES

18.3018.45 Presentation from Peter Szegedi
18.4519.15 Positon Statement from participants
19.1519.30 Closing remarks & wrapp
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Minutes

1. Welcome:During the welcome session the Ariadne/Gldbenvening and its scope were presented. An introduction
of participants & the related Initiatives also took place.

2. THEMBJSERuring this session Sofoklis Sotiri@A) presented the needs of users of educational content and the
gaps that existing tools and approaches do not cover. Following this presentatiomthepants worlked in groups to

map the audiences of the data that are used, the licensing schemesiteadeployed and the tools and services for

their consumption The facilitators of each grouprepareda short summary of the main points that were discussed
within the groups.

3. THEMBDATA During this session Prof. Gajaraj presented the OER AsidivmitiAfter a short break Stefan Dietze
continued with a presentation on linked data approaches to expose data and metadata, as well as main technical and
methodological barriers that Linked Open Data face. Following this presentatiorattieipants worled in groups to
mapthe current status of the availability of content, its type, its geographical coverage and langlihgdsacilitators

of each group make a short summary of the main points that were discussed within the groups

4. THEME SYNERGIHSe success story of the TERENA Network and problems and cledl@iERENA faced to
achieve that were presented yeter SzegedHisexperiences as a Project Development Officer in TERENA, assisting
the task forces and contributing to technical projects amutkghopswere also presented.

5. Closure All the participants elaboratk on their feelings and outcomes of the ARIADNE/GLOBE Convening
Conclusions of the meeting and next stepsre presented byhe facilitators

Results

1. Introduction - process

The mrticipants were split into three groups, each one of them having one facilitator in charge. All groups were posed
with the same questions related to the broader topic of the convening and time was given to each individual
participant to reflect on their aswer. After that, all participants shared their replies on pitsthat were stuck in the
centre of each table, within the respective groups and shortly commented on them. All the answers were posted on a
wall, creating a big collage of all the replies, as it can also be seen in the Flickr stream of the event:
http://www.flickr.com/photos/agroknow/sets/72157633263389859/

The six questions that were asked were the following:

1. Identify yourself and the initiative(s) you represent

Who is using your content?

What do your usersypically ask for?

What kind of content do you have?

How do you share your content?

Through which tools and services do you share your content?

S

For each question, the answers were documented electronically, in Microsoft Word and Excel and transferred into
mind maps and tag clouds as well @salysedusing pie charts. The results from this analysis are presented in the
following chapter.

Since the first question was intended to be a mapping question for @mlding the posits to the names and

initiatives,there is no need to report on the results here. For each of the other questions, a short presentation of the
mind map and tag cloud is made and a more extensive discussion follows in relation to the frequency of specific
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answers from the participants.

2. Who is using your content?

For the second question, the mind map and tag cloud follow showing all the audiences that were discussed but also
the ones that were more prevalent than others.

Figure 1 Tag cloud of all replies to Question 1

Figure 2 Mind map of all replies to Question 1

As it can be seen in the following table and figure, most of the participants referred to teachers as the primary users of
the repositories and therefore resources they host. 75% of the initiatives represented aienvatg teachers, whereas

50% of them also consider students as one of their primary audiences. Researchers and parents follow, also being
considered a major user of the content offered by the repositories.

Role Frequency | % of Responses| % of Initiatives
Teachers 18 28% 75%
Students 12 19% 50%
Researchers 8 13% 33%
Parents 8 13% 33%
Professors 4 6% 17%
Farmers 3 5% 13%
Lifelong learners Public 3 5% 13%
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Curriculum experts 2 5% 8%
Ministries of Education 2 3% 8%
Other 3 3% 13%

Table 1:Frequency of replies in relation to all replies and initiatives represented

5% 5%

s %

m Teachers
Researchers

m Professors

H Students
m Parents

Farmers

Lifelong learners - Publiz Curriculum experts

Ministries of Education m Other

Figure 3:Allocation of main responses to Question 1

3. What do your users typically ask for?
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federations. In the following tag cloud the main responses are illustrated, showing the emerging concepts that came

up during the discussion.

Forsonalized
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content

broken Ready-made
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Figue 4:Tag cloud of all replies to Questi@n
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The mind map of the discussion wim big to include in thedocument, so its online version can be found in the
following link:http://mind42.com/mindmap/71ae85e514934e8b-ab441f88a088bcf3?rel=url

Taking a closer look at the results, we identified the most frequent answers provided (Table 2) and extracted their
frequency both in relation to the total number of answers tal$o to the number of initiatives represented. We see
that most of the initiatives indicated that their users are looking for quality content that is certified by experts that the
users trust. A significant number of responses indicated also that the sibditg, easiness of use and simplicity in
searching for content is crucial, as is the reliability of the search mechanisms available to yield relevant resulis. Lastly,
large number of respondents indicated the significance of the content being corthexthe curriculum.

Reply Frequency % of Responses | % of Initiatives
Expert/high quality content 8 17% 33%
Accessibility 6 13% 25%
Reliable search mechanisms 6 13% 25%
Content connected to curriculum 5 11% 21%
Quizzes, tests, lesson plans 4 9% 17%
Personalization 4 9% 17%
Authoring Tools 4 9% 17%
Support for metadata 3 7% 13%
Open Content 3 6% 13%
3 6% 13%

Blogs, Forums
Table 2 Frequency of replies in relation to all replies and initiatives represented

9% ——
5% 7%
19%

— 6%

m Expert/high quality content m Accessibility
m Reliable search mechanisms ® Content connected to curriculum
B Quizzes, tests, lesson plans  m Personalization

Authoring Tools Support for metadata

Open Content Blogs, Forums

Figure 5:Allocation of main responsés Question 2

4. What kind of content do you have?
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For the third question, our aim was to identify the main types of content that the repositories, represented in the
convening, host. Figure 6 shows the clustering of the main answers to this question, providing an overall view of the
topics discussed.
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Figure 6:Tag cloud of all replies to Questi8n

The mind map of the discussion wem® big to include in thedocument, so its online version can be found in the
following link:http://mind42.com/mindmap/1bda33f24839457aa0793730ch240dafe?rel=url

Table 3, shows the main responses as these were extracted from thatpasdtthe participants, revealing the main

types of content that are hosted in the repositories/fedgoms represented. 71% of the responses declared that the
respective initiatives have social data stored whereas 50% of them consider also metadata as part of the content they
host (while more- if not all of them- have metadata). Less than half of thespendents indicated that they host

content like lesson plans and textbooks where photos were hosted by 38% of the initiatives. Special mention was made

to the languages in which the content is available, in 38% of the cases whereas from the remainiggRe®s@ & dza I 3 ¢
RFEGFé OFYS dzld NBFffte FNBldSyifte aK2gAy3ad GKFEG AYyAGAIGAOD
with their content.

Reply Frequency % of % 9f
Responses| Initiatives
Social data (ratings, comments, bookmarks, tags) 17 21% 71%
Metadata 12 14% 50%
Lesson plans, textbooks 10 12% 42%
Videos 9 11% 38%
Languages 9 11% 38%
Photos 5 6% 21%
Usage data 5 6% 21%
Courses, scenarios, pathways 5 6% 21%
Text 4 5% 17%
Audio 3 4% 13%
Games 2 2% 8%
Research papers 2 2% 8%

Table 3 Frequency of replies in relation to all replies and initiatives represented
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W Social data (ratings, comments, bookmarks, tags) B Metadata

W Leszon plans, textbooks W Videos

M Languages ¥ Photos

B Usage data B Courses, scenarios, pathways
Text B Audio

B Games Research papers

Figure 7:Allocation of main responses to Question 3

5. How do you share your content?

The fourth question that was posed to the participants is in relation to the ways in which they share their content. In
this question, the prominent answers were clearer than in the other ones. Figure 8 showschudgof all the
answers to this questian
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Figure 8 Tag cloud of all replies to Questidn

The mind map of the discussion wem® big to include in thedocument, so its online version can be found in the
following link:http://mind42.com/mindmap/2b2b7b6d8825471ab89b-76e1e3476d5e?rel=url

Looking at the frequency of all the answers provided, we see that 46% of the initiatives usiBIAb share their
data, making this the most used solution for the taglpart from that, 25% of the initiatives reported that they use
RDF/SPARQL as well as APlIs to share their content with the outside world.
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Replies Frequency i B % 9f

Responses Initiatives
OAIPMH 11 31% 46%
RDF/SPARQL 6 17% 25%
AP| 6 17% 25%
LOMXML 5 14% 21%
JSON 3 8% 13%
SQISPI 3 8% 13%
Data dumps 2 5% 8%

Table 4 Frequency of replies in relation to all replies and initiatives represented

m OAI-PMH
m RDF/SPARQL
mAPI

m LOM-XML
= JSON

m SQI-SPI

m Data dumps

Figure 9 Allocation of main responses to Question 4

6. Through which tools and services do you sha@ur content?

For the final question, the initiatives were called to report on the tools and services they use to share their content.
Here, many of the replies were similar to the previous question which was attributed to the similarity of the two
guestians. Nevertheless, the participants were asked to elaborate more than their initial reply, so we also got many
answers related to the actual tools and services.
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Figure 10Tag cloud of all replies to Questidn

The mind map of the discussion wam bigto include in thedocument, so its online version can be found in the
following link:http://mind42.com/mindmap/42aff20dccc849858efl-a4944dc92cd7?rel=url

Again, looking at the most frequent answers, we see that half of the initiatives use a portal to distribute their content

to their users whereas the use of widgets is also widespread with 46% of the initiatives reporting that they use a
widget to disseminte their content. Other answers included the use of Authoring and Search tools as well as

harvesters, as tools/services through which content is made available.

Replies Frequency % of % F)f
Responses Initiatives

Portal 12 21% 50%
Widgets 11 20% 46%
Authoring tools 6 11% 25%
Search tool 5 9% 21%
Harvester 4 7% 17%
SQISPARQL 4 7% 17%
Content Management System 4 7% 17%
OAIPMH 3 5% 13%
Moodle 3 5% 13%
API 2 4% 8%

REST/JSON 2 4% 8%

Table 5 Frequency of replies in relation to all replies dnifiatives represented
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Figure 11Allocation of main responses to Question 5

Agreed Action Points

Next step is tantegratea longer workshop ifrAO premises in Ronre May 2013 to further elaborate the use cases

List of Participants /Attendance

Organisation Position/ Occupation Email (optional)
Argiris Tzikopoulos Ellinogermaniki Agogi, Greece Researcher
Basri Saleh Ministy of EducationPalestine Researcher
Bram Luyten @mire, Belgium Researcher
David Massart EUN Belgium Researcher
Enayat Rajabi University of Alcala de Henarel Researcher
Spain
Frans Van Assche Katholic University of Leuven Researcher
Giannis Stoitsis AgroKnow Technologies, Greece | Researcher
llias Hatzakis Greek Research & Technolo| Researcher
Network, Greece
Jad Najjar AlQuds  University, Palesting Researcher
EUMMENABelgium
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Lisa Petrides ISKME, United States Researcher
Manon Haaetsen Kennisnet, Netherlands Researcher
Mathieu D'Aquim OU UK, United Kingdom Researcher
Nikolas Athanasiadis Intrasoft International, Greece Researcher
Nikos Manolis AgroKnow Technologies, Greece | Researcher
Nikos Manouselis AgroKnow Technologies, Greece | Researcher
Nikos Palavitsinis AgroKnow Technologies, Greece | Researcher
PeterSzegedi TERENA Researcher
Rana Quitteiner School initiatives coordinator Researcher
Rashid Jayousi Elearn project coordinator Researcher
Robert Schuwer SURF/OUNL, Netherlands Researcher
Sofoklis Sotiriou Ellinogermaniki Agogi, Greece Researcher
Stefan Dietze Leibniz University, Hanover Researcher
Thodoris Mathioudakis AgroKnow Technologies, Greece | Researcher
Xavier Ochoa ESPOL, Equador Researcher
Tsuneo Yamada OuUJ, Japan Researcher
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SemaGrow

SemaGrow-VOA3R Consultation Meeting, Meeting Minutes
FAO, 1% May 2013

Venue Information

FAO

Rome, Italy

http://www.fao.org/
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Meeting Agenda/ Minutes

Agenda

15" May 2013

SemaGrowg VOA3R consultation meeting in 5Viay 2013
16.00-16.15 Welcome- Presentation of SemaGrow and its scope
The OpenAGREReta Demonstrator
16.15-16.30
From a bibliographic record to other data sources
16.30-17.00 Data Session
17.00-17:30 Semantics Session
17.30-18.00 VOAS3R Soci&lesearch Platform
18.0018.10 Closing remarks & wrapp
Minutes

1. Welcome: During the welcome sessiddr Caterina Caracciol@AQ welcomed the VOA3R experts and gave the
speech to Dr Pythagoras KarampipéN<CSHD) who presented the SemaGrogroject and its relevance to the specific
audience.

2. The OpenAGRIS Beta DemonstratoRuring this session Fabrizio Celli (FAO) presented the OpenAGRIS Beta
Demonstratorand showed how users, starting from a record, catrieve information fromother datasets:i.e.
DBPedia, Agrovaand AGRIS journals

2.DataSessiol5 NJ bA{1 2t 2& al NAlFly2a o! YO FLIOAEfAGFEOSR (Hyou &aSaa
had access to all the data in the world, what would you like to see in VOMBR2A 6 f A 2 IANI LIK& = RI {1
participant presented his thoughts and then an open discussion took place based on the presented input.

3. Semantics SessiorB dzZNAy 3 (KA & aSaarazy GKS LI NIAOALIyda oSNB |
semantically enrich Bibliography to make/give more meaning to researchers? Research protocols, data sets, results,
XKeéd 91 OK LI NODAOALI yi LINBaSYiSR KAa (K2dAKGA yR GKSy |
4. VOAS3R Social ResearBatform: 5 dzZNAy 3 G KA & aSaaizy GKS LI NIAOALIyGa ¢S
extra features and services would such enhancements bring to the VOA3R platform? What would you like to see?
Interface, features, presentation, navigation, searclingX K¢ ® 91 OK LI NI AOA LI yi LINBaSyids
discussion took place based on the presented input.

5. Closure Conclusions of the meeting and next stepare presented byhe facilitators
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Results

Question 1: If you had access to alid data in the world, what would you like to see in VOA3R? More
OAOfA23INI LK RIGIF asSdiaszx XK

The participants reported thahey would like to see théollowing datain VOA3R:

The identities of the researchers and their organisations

Relationships of futiexts with data sets

Links to full text

Links to the profiles of the researchers in other portals

More information about the users

Dissemination information and information from projects

All the data in the world grouped by thematic area, authors, etc.

Comections with the data sets used for the experiments described in the papers

© © N o g krwDNPE

Maps and multimedia content

=
o

. The experimental design/protocol used to get the results

[ERN
[N

. Raw data
. URLs
. Conference papers and the respective presentations

L
A w N

. Information about theconference stakeholders and organisers

=
a1

. Better connection to every reference in a paper, links between publications

=
()]

. Links to results from similar experiments
.wSadzt & 2F SELISNAYSyiGa G(GKIG RARYQU 62N)] 2dzio

[
~

Question 2: How can we semantically enrich Biblioghgpto make/give more meaning to researchers?
wSaSINOK LINRPG202tas RFEGF aSias NBadAZ 6as XK

The participants reported thathe following could be used tgemantically enrich Bibliography to make/give more
meaning to researchers

1. Links to specific parts of a paper/work

2. Info about where a paper is used as a reference

3. Relationships with other similar works, projects, working groups, etc.

4. Relationships of a specific work presented in a tree form, showing who started researchingsabwthing
specific or used a specific method for a specific reason, who continued his research, which experiments were
successful, which failed, who has the newest work, etc.

5. Have a unique identificatiore(g.an author id or something similar)

6. Geolocaliation data

7. Links between researabbjects???

8. wSaSI NOK LINRPG202ftax NBadzZ# Ga FyR RIFEGEFE asStasx Fa ¢S¢tf

9. Guidelines for the use of protocols

10. Links of the author name with his profile in agrivivo
11. Linking bibliographic artifast identifying semantic links with external data.
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Question 3: What extra features and services would such enhancements bring to the VOA3R platform?
2 K g2dA R @&2dz fA1S G2 &SSK LYGSNFIFOSsE TSI {da

The participants reported thahe following services/featuresvould be useful for VOA3patform:
Analytics services for the extraction of info on the usage and importance of content

N

RSS to follow the updates on research

w

A mechanism for search results kamng
Better searching mechanisms that find really relevant results. The existing one does not find very relevant

E

ones.
Filters on results/ faceted search

Ability to search using natural language in your native language

A simplified interface

Search functipality that can use the users profiles, preferences and history to provide customised search

© © N o U

Text mining to combine results
10. Searchfunctionality that presents why each result was selected/identified (keywords inside the full text, the
title, etc.) and give the option to apply related filters (show only the ones with relevant tigés,)

Agreed Action Points

Next step idor FAQto organizeanother workshop with experts to collect more input and elaborate omises cases

List of Participants /Attendance

Organisation Position/ Occupation Email (optional)

MiguelAngel Sicilia 'YAOBSNBEARIR RS ! f(
5 AR al NOUNY|! YABGSNEARIR RS ! f(
{Ff@FrR2NJ {t Y|l YADBSNEARIFR RS ! f(
9f Syl DI NONI | Universidaddé tf Ol f t

Maritina Stavrakaki Agicultural University of Athens
Desponia Bouza Agicultural University of Athens
Christian M. Stracke Universitaet DuisburEssen

Cornelia Helmstedt Universitaet DuisburEssen

Anne/ KNR & G Ay ¢ Universitaet DuisburgEssen

llias Hatzakis Greek Research & Technology Network
Vassilis Protonotarios Greek Research & Technology Network
Urban Ericsson Sveriges Lantbruksuniversitet
Alejandro Engelmann Sveriges Lantbruksuniversitet
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Universiteit Hasselt

Mark Goovaerts

Universiteit Hasselt

LfasS !yl 2nNJ | Aarhus Universitet
Allan Leck Jensen Aarhus Universitet
5AFYyS [ S | Sy|lInstitut National de la Recherch

Agronomique

Pascal Aventurier

Institut National de la Recherch
Agronomique

Pavel Simek

Ceska zemedelska univerzita v Praze

Michal Stoces

Ceska zemedelska univerzita v Praze

Jiri Vanek

Ceska zemedelska univerzita v Praze

Sylvie Masselisilvin

Acta hformatique and ACTA

GeorgeAdamides

Ministry ~ Of  Agriculture,  Naturg
Resairces and Environment of Cyprus

Gabriella Scipione

Consozio Interuniversitario CINECA

Nicola Ghiradi

Consozio Interuniversitario CINECA

Cleo Sgouropoulou

Technological Hetational Institution of
Athens

lonnis Voyiatzis

Technological Rdational Institution of
Athens

Imma Subirats

Food and Agriculture Org&ation of the
United Nations
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Appendix4 - First AgMIPSemaGrowVNorkshop

Pageb9 of 83




























































