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EXECUTIVEUMMARY

This deliverable documents the development and deployment of the three SemaGrow
demonstrators:

1 The Trees4Future/AgMIP Demonstrator, led by DLO;
1 The AGRI®ebsite, led by FAO;
1 Thelinked Open Data HubsDemonstrator led by AK.

The Trees4Future/AgMIBemonstrator validates the SemaGrow system on Heterogeneous Data
Collections & Streamsse cases. This demonstrator focuses on the support of scientific comesunit

in the domain of agricultural and forestry modelling. Specifically, it supportsueads in preparing
suitable input dataset for their modelling exercises from the wealth of heterogeneous big data
collections and streams available, validating the gnédive semantic capabilities provided by the
SemaGrow Stack as well as its ability to search and retrieve large data volumes.

The AGRISlemonstrator validates the SemaGrow system on Reactive Data Analysisse cases.
The AGRISveb Portal serves bibligraphical data from the agricultural domain, combined with
widgets that retrieve andhowweb resources that are relevant to the currently viesivbibliography
item. The AGRISethonstrator validategshe usage ofthe SemaGrow Stacks part of the AGRIS
backendworkflow. It aims at validating thathe SemaGrow StadkelpsIT experts tomore easily
extend the range of data sources federates under the A@RHPortal; the SemaGrow Stack is able
to reactively search through big data in order to find réstihat are not voluminous.

The AKSem-powered linked open data hulapplicationreplacedthe Agricultural Discovery Space
(ADS)applicationbased on the recommendations of thé&%Review Meeting and the results arising
from the R&D department oAgro-Know It validates the SemaGrow system on fReactive Resource
Discoveryuse casesThe SemaGrow powered linked open data interface of each hub allows the
retrieval of resources that are related with the resources of the hub but they are ather diverse

data sources.

This version of the deliverable integrates the recommendations provided by the Reviewers through
the Final Review Report, dated 07/01/2016.
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1.1 Purpose and Scope

The present deliverable documents the development and deployment of theceedemonstrators
for SemaGrow. Following the terminology adopted in WP2, we use here Use Case Categories to refer
to the main areas of focus of WP6:

1 Heterogeneous Data Collections and Streaied by DLO. The Trees4Future/AgMiser
application has been identified as the appropriate demonstrator.

1 Reactive Data Analysided by FAO. The AGRM&b portal has been identified as the
appropriate demonstrator.

1 Reactive Resource Discovelgd by AK. Théinked Open Data Hbs applicaton has been
identified as the appropriate demonstrator.

By use case we mean a sequence of actions meant to address a given information goal. Use cases as
NEFSNNBR (2 Ay GKA& RStEAGSNIoftSzE FINB YSIyid (2
features. By pilot trials we refer to the evaluation of the developed demonstrators. We call them
pilots to emphasise the fact that they will be performed with real users, as opposed to the technical
evaluation that is performed using the automated methoadwveloped in WP4Rigorous Experimental

Testing
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2.1 Overview

The focus for the development and deployment of the second Pilot Trees4Future / AgMIP
demonstratoris on extending the firstifpt demonstrator(seedeliverables D6.2.1 for definition and
D6.3.1 for evaluation results)ith additional capabilitiesupporting a broader range of requirements
from the end user communities.

The development of théirst pilot demonstratorfocussed for a large part on themabilities to work
with relatively large data sourcewith sizesvaryingfrom Gtriples to several Ttriples). It implemented
metadata search to support the discoverability of datasets and support to configure seleftboms
these datasets(variable selegbn, temporal and spatial extents) and download the configured
integrated subset in a format fit for the end users.

In the second ot demonstratorthe aim isto extent the available capabilitigsy alsofocussing on
the support of heterogeneity. The firelemonstrator wastaken asa starting point that allowed
building on the already developed functionalfty big datasets

The SemaGrow Stack and the underlying triple store were preserved and extended with triplified
data from the AgMIP repository ofap trials, a global source of heterogeneous data collected over
different institutions. The Stack was also extended to support the conversion of resulting RDF data
streams into a usable format for end users.

On the client side, the metadata search functisas extended to support the querying and provision
of result sets for both the first demonstrator (ISIMi&d additional AgMIP datasets, also offering
additional functions to be able to logically combine these datasets.

2.2 SemaGrow Stack Deployment

TheTrees4Future / AgMIBecond pilotdemonstrator is developed as an ender interface on top of

the SemaGrovstack to support the discovery, querying and downloading of heterogeneous datasets
for the purpose of the agricultural and forestry scientific and modeller community. For that purpose
and more specifically for extension dfie data store with a new typefalataof interest to this user
communityto achieve more heterogeneity the followirigderation has been deployed:

1 A triple store containing the metadata of a few thousand datasets, hosted at the-NCSR
cluster, to supporthe data discovery functionalityf the demonstrator.

1 A constellation of triple stores containing triplified agricultural big datasets hosted partly on
the IPB cluster (some Ttriple size datasets) and NILG&&me smaller Gtriple size datasets).

1 A triple store containingcrop trial dat harvested from the repositories othe AgMIP
initiative, andhosted at the NCSR cluster

1 The AGROVOC endpoint that provides the natlaaduage labels of the terms of the
AGROVOC vocabulary and the relations between these térmssnade publicly avdable by
FAQ independently of SemaGrow.
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As with the previous pilothe SemaGrow rdfCDF toolkas usedo transform the RDF data stream
NB (0 dzZNy SR 6@ ( K Sthe{N&t€DHF]rmsathaSfiys Rolthe Aegds of the user community
It has to be noted thatAgMIP and ISMIP are not interoperable, since thefpllow different
conventions for the variable names and the values in these variables:

1 ISHMIP follows the CF Conventionscabulary
1 AgMIP follows the ICASA Master Variable tist

We used mappings between CF Conventions and AGROVOC and between the ICASA Master Variable
List and AGROVOC in ordertmmogenize themUsing AGROVOC as the intermediate (rather than
directly mapping between the two) has the advantage of providing adoed®e hypernym/hyponym

structure of AGROVOC. This was exploited by adding AGROVOC to the federation, so that keyword
searches by the clients application aepandedat the server side to also include direct hypernyms

and hyponyms of the terms matchinte client keywords.

2.3 Developmentand deployment

2.3.1 Client

Figure2.1 and Figure2.3 showthe updateddesignfor the metadata search function, whikgure2.3
shows the implemented metadata search client application foFhme following extensions have been
implemented on the client side to support tee extended capabilities of the second Pilot
demonstrator:

1 Queries camow be defined overlSIMIP and AgMIP data sources.

1 The interface allows the selection ofe@trieveddataset and useits spatial extent to initiate a
new search querythus restricting he search spatially. The rationale behind this function is
that it allows to use the spatial extent of a crop trial (which usually is a singtadiet
longitude coordinate) to select additional data that covers that extent and seleetdatafor
download As anexampleit would allow a user to download future temperature data from
the ISIMIP archive, selecting only theontained timeseries of data for thegridcell that
covers the specific crop trial, thus providing additional ditat could be used foclimate
impact projections on the trial location.

! Please cf. Section 4.2, D5.8@mantic Store Infrastructusand http://bitbucket.org/dataengineering/rdfcdf
2 Please cfhttp://www.isi-mip.org
3 Please cfhttp://cfconventions.org
4 Please cfhttp://www.agmip.org
5 Please cfhttp://research.agmip.org/display/dev/ICASA+Master+Variable+List
PagelOof 28
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SemaGrow DLO Demonstrator
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Figure2.1: Design sketch of 2 Trees4Future-AgMIP Pilot demonstrator (metadata search)

1 A list of concepts related to the entered search terms are available and can be used to
configure new and extended queries. This extends the client side support for semantic
functions, allowing client driven querying of datasets that include terms thatrelegded to
the terms provided by the user

1 Middle-ware components that translate the user input to SPARQL request for the Stack and

LINR OS 3 a

ieMiard updated| ta@siipport the extendddterface

1 Themetadataquery results show more detailedformation (asalsorequested in the Pilot 1
evaluation) on the returned datasets and distinguishes between the different data types (in
this case ISIMIP and AgMIP)

Pagellof 28



aﬁr” D6.2.D: Pilot Deployment FP7ICF2011.4.4

SemaGrow DLO Demonstrator

(- -) c |Q http.//wwwsemagrowerg/ dicdemonstrator

Results:

Matches for terms: Sugar cane  Sugarcans ‘ Forest products
~\

Suggested other terms to try: plant products canes and rottans

Source | Contents From Te Details Select
Experiment: SXPGE801_1
Crop: Sugarcane

AGMIP crop Sugarene 17/12/1968 31/03/1969  |link o
Region: Mpumalanga
Experiment; SXPG6801_2

AgMIP Crop: Sugarcane 1111969 15/021a70 link O

Cultivar: NCo376

Region: Mpumalanga

Title: EPIC model output for 1SI-MIP
Variable: Actual growing season et
ISI-MIP Crop: Sugarcane 01/01/2005 31/12/2099 link O

Time freq: Y?I’
Meodel_id: ha agrovoc

¢ search reloted data for selection Prepare download for selection »
Presets selection criteria based on (single) Allows download of AgMIP data, ISI-
selected item; primarily spatial selection MIP data, or merged datasets, either
(e g AgMIP point) and deselects source for NetCDF or JSON-LD. Have to catch
further selection impossible combinations though.

Figure2.2: Design sketch of 2 Trees4Future-AgMIP Pilot demonstrator (metadata query results)

2.3.2 SemaGrow Stack
On the SemaGrow Stasldethe followingextensions have been implemented:
1 Addition of a (distributed) triple store providing a set of triplified AgMIP crop experimental
datasets
1 Extension of the Stack side middlare with a component that is able to translate the RDF

data stream provided by the SemaGrow Stack to a-deéined data format (JSON) to be
returned to the enduser
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Data Intensive Techiniques to Boost the Real-Time Performance of
Global Agricultural Data Infrastructures
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North: 89.19819045008313
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Select whole world
MAgmIP
M 1sLmIP
Query SemaGrow Clear Query
Results Matches for terms - temperature
Suggested other terms to try - Thermal properties measure body temperature Heat Air temperature Cold Environmental temperature Soil temperature Root temperature Water
temperature Atmospheric temperature
Your query returned 135 result(s); 1 of those datasets are available for download in this pilot implementation
title - Model output climate of HadGEM2-ES r1i1p1 Interpolated to 0.5
degree and bias corrected using observations from 1960 - 1999 for EU
WATCH project
dataset ‘tasmax_bced_1960_1999_hadgem2-es_rcp2p6_2011-2020
description  : Bias corrected model input prepared for ISI-MIP Fastirack Phase
isimip P (http:/iwww pik—polsdampdeﬁsienipﬁnu) 01/01/2011 31/12/2020 Details O
B : v
quality < high
H100% w

Figure2.3: Metadata search interface of ® Trees4Future-AgMIP Pilot demonstator

2.4 Benefitsof using the SemaGrow Stack
TheSemaGrow Stack delivers the following benefits:

1 Provision of a single endpoint for different sources and types of data that can be
transparentlyqueried and downloadethy the developed demonstrator and potentially other
applications.

1 Potentially able to also support the semantic support that is curgemtiplemented on the
client side.

It has to be noted thatalso some of the previously foreseen benefits are not provided by the
SemaGrow Stack, mostly related to the lack of semantic support provided through theaSthtke
limited capabilities to handle.g. spatial queries and analytics.

2.5 Targeted user groups and Testing
The Trees4Future/AgMIP Demonstrator targets the following user groups:

1 Agroenvironment modelling scientists (end users)ability to thematically search across
heterogeneous dataset dtlections and to select sutlatasets based on spatiemporal
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restrictions as well as restrictions on measurement values. Success will be measured by user
satisfaction on the produced datasedsid by determining correctness and completeness of
the returned results

1 IT support for endusers (developers)ability to automatically filter and combine datasets
without developing custom scripts for eacmodellingexperiment that needs to be prepared
[ dzaG2Y jdzSNASa ySSR (G2 0SS RS@St2LSR: o6dzi S
heterogeneity. Success will be measured aghieved reduction in effort to prepare
experimental datasetsand by the experiences regarding ease of integration intd-Iitsa
applications of Stack capabilities from the actual demonstrator developers that have
implemented the SemaGrow demonstrators

Pilot trialsto evaluate the developed second demonstrator will be performed by evaluators from
these user groups and evaltion exercises and criteria will be accommodated to the requirements of
these groups.

2.6 Next steps

Implementationof the demonstrator is finalized and currently exposes a limited set of the potential
wealth of data available and lacks the required semastipport offered by the SemaGrow Stack.
Although evaluation results and the specific outcomes on these issues for the second pilot
demonstrator are not available yet, it is expected that future work should concentrate on these
issues, as well as on improvent of the performance for selection from big data sets (as already
concluded from the evaluation of the first pilot).
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3. wSIF OUA@GS 5FaF 'yrteéaaa

3.1 Overview

TheReactive Data Analysise case relies on theGRISwebsite Y R 2y (1 K&ng Efforht® a 2y
enrich theknowledgeprovided bythe AGRIS databaga bibliographic catalogue of resources in the
domain of agricultural science and technologyi)h as much information as possible from related
web resources.In fact, it is very importantfor AGRIS users especially for researchersto have
access to those valuable pieces of information that usually are not exposed in a database or that are
not accessible by web service like scientific results published web blogs and othemweb 2.0tools

and mediaThe information about discoverageb resources in the AGRIS domé&rpresented in the

form of widgets on the AGRWgeb Portal. These widgets complement the main presentation that
shows bibliography data retrieved from the AGRIS databaserder to implement this use case, we
make use of theAgroTaggeft semantic classification enginedeveloped byFAO (outside of
SemaGrow)it is a machine learning toolkit thatssighs AGROV@RIso textual contentand, in the
context of this use case, it was modified to extract other metadata as the titlernefberesource and

its description.

In the Reactive Data Analysise case, we will validate how SemaGrow technologies can be used to
retrieve datafrom different data sourcesor mining and analysidJnlike theHeterogeneous Data
Collections & Streamgse casewe are not validating against bulk retrieval anceparation of a
complete dataset; conversely, wam at selecting small pieces of informati out of largescale
datasets, making use dajueries driven by a data analysis process aiming at defining the
GNBEt SOFyO0S¢ 2F aSt SOGSR LIASOSa 2F AYyTF2NXNIGA2Y
Since the AGRIMBeb portal already relies on querying SPARQL endpoints to retrieve bibliograp
entries and related resources, the envisageskemaGrowStack deployment fully supports its

functionality without any changes, but also provides additional functionalities:

1 The ability to integrate heterogeneous datasets without custangizjueries to the different
vocabularies used in such datasets

1 The ability to remain reactive even when retrieving information from very large datasets,
exploitingthe SemaGrowability to efficiently retrieve some resources even whetchingall
resources would be prohibitively slow.

The former of these functionalities correspondsamanual query customization and, in some cases,
to the development of completely new bae&nd codefor specialized APIs. This manual preparation
will provide the basis of ecoparison for measuring the benefit of deployiBgmaGrowechnologies

to the ITpeoplewho develop the AGRMeb portal. The latterfunctionality supports a new AGRIS
feature, which iscurrently under active development at FAO:aitns at identifying and rankng web
contentthat isrelevant to the bibliography item currentliisplayed by AGRI$hisfunctionality will
provide the basis of comparison for measuring the benefithgSemaGroviechnologiego define

a ranking system that combined difemt datasets

6 http://agris.fao.org/
7 https://github.com/fcproj/agrotagger
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3.2 SemaGrow Stack Deployment

The AGRIS @monstrator acts as the endser interface for &semaGrowStack deployed by UAH on
NCSHD servers. This deployment federates:

1 The AGRIS endpoint that exposes AGRIS bibliography dats; publicly available
independently ofSemaGrow

1 The Crawlerdatabase endpoint that exposes AgroTaggnnotations overweb crawled
results;it ishosted and prepared by IPB using tools by FAO.

The SemaGrowStack endpoint that federates these endpoints lieeen prepared and deployed by
UAH in the context of this task and is hosted at NDSRthe context of Task 5.1.

3.3 Developmentand Deployment
Thedemonstrator is based otie followingmain components:

- TheSemaGrow Stackvhich federates databases listed saction 3.2 of thislocument The
public SPARQL endpoii#t provided by NCSE®. In addition to that, FAO installed a local copy
of the SemaGrowstack in a FAO internal server, which will be used to sustain the process
after the end of the project.

- The Recommender Systema JAVA componentrepared and hostedby FAO This system
computes meaningfulintersections betweenthe AGRIS databasand other databases
federated by the SemaGrow Stack.

- TheRecommendefriple store which is hosted by¥AG and prepared by FA@ith NCSFD
support. histriple storeis computed by theecommender system, on top of the federation
provided by the SemaGrow Stack; in this sense, the SemaGrowaStaas a backend for the
recommender sytem which populates the recommendation database to provide new data to
the AGRISwebsite, in order to enrich the knowledge about the topic provided by a
bibliographic record

- Thefront-end widgetin the AGRISvebsite, which allowsshowingto the AGRIS comunity
relevant information extractedrom the databases federated by the SemaGrow Stack.

An importantachievementfor the AGRISvebsite is the federation of the AGRIS core database with
the Crawler database. The Crawler databa&sg@oses AgroTagg annotations overweb crawled
results Theweb crawler is a customized version of Apache Nutthharvestsweb pages starting

from a list of preselectedwebsites that are known to be in the agricultural domain. The crawleth

pages are automatically antated by AgroTagger and indexed in the Crawler Database, an RDF store
that links each discoveredeb resource to a set of AGROVORIs Then, the recommender system
makes use of the SemaGrow Stackdiscoverranked meaningful combinations between the AGR
bibliography entries and the crawledeb pages.

The development plan described in Deliverables 6.1.2 and 6.2.1 was completed. The most visible
result is the widget available in the AGRi&bsite.

8 http://143.233.226.43:8080/SemaGrow/sparg|
9 http://202.45.139.84:10035/catalogs/fao/repositories/crawler
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Activities from the Web
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Figure3.1 The SemaGrow widget in the AGRIS website
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Figure3.2 An AGRIS mashup page displaying an AGRIS bibliographic record with related information computed making

use of the SemaGrow Stack

3.3.1 The Recommendetriple store

The recommendetriple storeis a set of triples produced by the recommender systera system
entirely based onJAVAand prepared byFAQ The recommender system uses the SemaGrow Stack to
compute meaningfutombinatins between the AGRIS core database and other datasets federated

by SemaGrow (mainly, the Crawler dataséthaive approachii 2

RSTAYS

GKS 02y OSL.

combinatio/ i€ based on counting the number of AGROVOC URIs in common between resources
from the Crawler database and resources from the AGRIS bibliographic database. Thus, considering
an AGRIS bibliographiecord, we can state that we want ttecommendthose resources from the

10 https://github.com/fcproj/recommender
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Crawler Database having as much AGROVOC URIs as possible in commahe wkGRIS
bibliographic entry.

The recommender system is hosted ByAOand runs as required as new data is periodically
generated by theaveb crawler.The output of the recommender system is a set of triples that feed the
recommendertriple store Then, he AGRISvebsite accesses the recommendeiple storeto show

to the AGRIS community relevant resources related to AGRIS records and computed with the support
of the SemaGrow Stack.

Further information can be obtained as follows:

- Annex A of this documentrpvides additional details about the algorithm implemented by the
recommender system.
- The entire process and technical the implementation of the componantsdescribedn the
Lldzo f AOF GA2Yy G5A&a02@0SNAYy3IT LYRS&Ay3I yR LyGS
After the end of the project, FAO witlontinue to extensively use the recommender system in
combination with the local installation of the SemaGrow Stack, to enrich the AGRIS mashup pages
with new data sourcesand to keephe information extracted fromte web up to date

Crawler Triplestores federation Compute combinations
Database / /
SemaGrow Recommender
Stack Svst Recommender
= i Database
AGRIS .
Database AGRIS widget

Figure3.3 Generation of the Recommender Database, which contains meaningful combinations between the AGRIS
bibliographic database and the Crawler Database

3.4 Benefits using the SemaGrow &k

- Using the SemaGrow Stacks an intermediate layemllows adding additional SPARQL
endpointsto the federationwithout modifying the code of the recommender system: one
piece ofsoftware for all targetriple stores

- Using the SemaGrow Staskvery performant and allowsnrichingthe knowledge exposed by
the AGRISvebsite.

1 Celli F, Keizer J, Jaques Y et al. Discovering, Indexing and Interlinking Information REsi00R=search 2015,
4:432 (doi: 10.12688/f1000research.6848.2)
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FAO has already started the process of computing ranked intersections between the Crawler
database and the AGRIS core databddee recommender system ran in a CentOS %renment
with the following configuration:

- Processor: Intel(R) Core(TM) i7 2.80GHz

- Recommender system: 2GB RAM on an 8GB RAM machine, hosted in Rome
- AGRIS SPAR®@Ndpoint: hosted in Malaysiay FAO

- Crawler Database SPARQL moidt: hosted in Serbia, b\PB

- SemaGrow Stack: hosted in Athens, by NDSR

The algorithm was executed oii75,297 AGRIS URIgenerating 19,738,145triples for the
recommendertriple store For each AGRIS URI, the computation of combinations required 1.89
seconds on average. The emgon time range was between 1.4 and 3.88conds for each AGRIS
URI. Differaces depended on three aspects:

- number of AGROVOC URIs for a given AGRIS URI, which affects the response time of the
AGRIS SPARQL endpoint;

- specificity of an AGROVOC concept; broader concepts are associated tovetatjRLs, so
they affect the response time of the&wler Database SPARQL endpoint;

- network speed and delays.

It is impatant to remember that this is an offlinprocess that runs griodically to keep the dataset
up to date. End users querying AGRIS resources will never have to wait for these processes as they
have already been performed. Thus, the aforementioned response times are perfectly acceptable.

3.5 Targeted user groups and Tesy

The AGRISednonstrator targets the following user groupshich will be addressed for the second
pilot trial:

1 AGRISveb Portal developergweb developers): ability to incorporate new data sources with
minimal or no baclend software development. Success will be measured by reduction in
effort to federate a new data source and use the recommender system to compute
recommendations

1 AGRIS analysimiodule developergdata mining and machine learning experts): ability to
reactively experiment with new relevance and ranking mod€lss scenario is related to the
implementation of a new recommender system on top of the SemaGrow Stack, to cope with
new data sources that need to be displayed in an AGRIS widget. The scenario is compared
with an alternative experiment where SemaGrow Stack is not USedcess will be measured
by reduction in effort to prepare and time to execute experiments, as well asitingber of
lines of code to develop the recommender system with and without the SemaGrow Stack.

3.6 Next steps

The deployment of the demonstratohas been completedThe next step will be running and
completing the second pilot trialln addition to that, the entire process implementing the
demonstrator will be installed in FAO internal servers to continue using it after the end of the
SemaGrow project.
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4.1 Overview

Based on the recommendations of thé®ZReview Meeting and the results arising from the R&D
department of AgreKnow, a new application was developed to replabe Agricultural Discovery
Space (ADShe AKstempowered linked open data hubs

4.1.1 Overview of the AKstenpowered linked open data hubs

AKstem littp://www.akstem.con) is currently the core product of Aginow. It helprganizations

and individuals to open, share, disseminate and reuse agricultural research information. One of the
new services of AKtem is the automatic generation of the open data hubs for each data provider
that wants to publish his collections in a big network like AGRIS:/(agris.fao.org. An example of

such an open data hub is presentedigure 4.1

Each open data hub includes three sections:
1. one section that allows the discovery of agricultural bibliographic information;
2. one section that allows the reuse of the agricultural information of the specific data provider
through a RESTf8learch API,
3. one section that allows linking the information with data from other relevant data sources.

€« C' | [ www.akstem.com/microsites/omics 3

AGRO-KNOUW

i stem

OMICSY

Y >
@ 74 |nternational

DISCOVER AND USE AGRICULTURAL BIBLIOGRAPHIC INFORMATION

Search all publications of OMICS International Reuse data through the Open API of OMICS Use the Linked Data Gateway of OMICS
International International

Figure4.1: Exampleof an AK¢em-powered linked data hub

The linked data section of the open data hub was built in the context of the SemaGrow project. In the
following figure, the layout and the main functionalities of the linked data section is presented. The
linked data section provides the ability to builddatest a query that retrieves information from the
SPARQL end point of the SemaGrow stack. Examples of queries are also provided to the user.
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['I www.akstem.com/microsites/sparqgl?provider=omics

Link Open Data interface

‘You can use this SPARCL end point to combine data with other data sources
Build your query

SELECT 75 7a WHERE {

75 <hUtp://www.semagrow.eu/ rdf/year> ?7a.

?s <http:/fpurl.org/de/terms/type> "Report”

s <http://purl.org/de/terms/subject= <htt  Aeport From: . . :
p://ains. fae.org/aos/agrovoc/c_10833>. Summary . Cemmen African and Mauritian ¢
FILTER( 7a > 2018). image 2010 :

FILTER( 7a < 2015). 1
c To:
} LIMIT 10 Publicatien
2015

Query examples

Get images published between the years 2001 and 2012

SELECT 75 7a WHERE {
75 <NULP://www. Semagrow. eu/rdf/year> fa.
?s <http://purl.org/de/terms/type> “Image".
FILTER(xsd:integer(?a} > 208@8). FILTER(xsd:integer(7a) < 2811).
} LIMIT 18

Figure4.2: The SemaGrowpowered linked open data interface

The SemaGrow powered linked open data interface of each hub allows the retrieval of resources that
are related with the resources of the hub but they are from other data sources. In this context, a
Linked Data Hub for the bibliographic information of 5 @sritproviders was set up. In the next

sections the analytics for each hub will be presented.

4.1.2 Demonstrator architecture

The overall architecture of the AKstem open data hubs is presented in the following Figure. To
support the linked data interface for thagricultural information, to record the log files and to
extract the necessary analytics for the usage and content of open data hubs, we haveiradaed
context of the SemaGrow project new modules to the architecture as depicted in the following

diagram.
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Figure4.3: The overall architecture of the SemaGrpawered linked open data hubs

The main components of the architecture are

71 the Drupal module for the management of the content of open data hub. The content
includes the landing page, the browse by page and the datesesgpages.

1 the metadata aggregation workflow of the AK Stem (formerly Data Platform) which is
responsible for theaggregation of the bibliographic metadata from the data providers. All the
aggregated metadata records are transformed to RDF and storedl triple store that
participates in the SemaGrow federation.

1 the indexer and the search engine powered by elasticdealrhe search engine was used to
build a Search API that is used by remote applications, such as the open data hubs, to discover
agricultural bibliographic information searching in the big indexer.

1 the Drupal module responsible for the open data hubrsbafunctionalities. This module is
connected to the elasticsearch powered search API.
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