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Goals for Today

* Give you a high level view of what is needed
to do Linked Data

* |dentify possible bottlenecks due to working
with little resources

* Based on our experience, give you some
suggestions to overcome those bottlenecks



Our background assumptions

Some restrictions are needed...

e Target audience: small-medium size institutions

— This talk is not meant to be a how-to guide for specific
technical problems, but rather a support grid to plan your
entering the linked open data world

* Target data

— We mainly think of textual data, e.g., list of publications
produced by the institution, catalogues of specimens in
the local museum, factsheets on plants, events organized,



Topics for today

What is a “low-resource” condition
Open Data and Linked Open Data
An overview of Linked Data lifecycle

— Bottlenecks in terms of resources
— Our suggestions to overcome them

The example of Agris



Low-resource condition = ?



1. IT competencies

* Few IT people, over-busy

* Technology fast moving, nothing taught in
school
* Need personal update

— But working environment may not encourage this
— Or there may be language barriers



2. Other IT/IM/cultural issues

* Competency on legal issues — licenses, litigations?
* “ltis my data”, even in the same organization
e Different “cultures” in the same workplace

— Domain specialists “know” the domain and the
data — e.g., the reports they produced - do not
want to spend time with “techy stuff”

— |T/IM people may prefer to spend time to make
better system once, instead of repeating ad-hoc
conversions - would like to standardize more

All may require some investments in time



3. Software

* Qutdated operating systems and software

— Because of cost of licenses, or cultural issues



4. Hardware
CPU, memory and technology constraints...




5. Electricity
may be unreliable




5. Electricity
..occasionally available...




5. Electricity

expensive




6. Internet connection
may be slow...




6. Internet connection
..dependent on the weather...




Data



The trend

Great attention to data

* |Interoperability of data — data that can be
reused = processed in different applications

e Standard and open formats are seen as crucial
to interoperability

 Data made available over the web, for
maximum reuse



Open Data



Open data in a nutshell

* Like other “open” movements: open and free
* See http://opendefinition.org/

* Especially for government-generated data

* E.g., census, public investments, housing, environment, ..

e Avariety of formats used to expose the data
* XLS, CSV, XLM, JSON, PPT, SDMX, ..
* Preference for non-proprietary formats
— Most of the data around is “open”, more or less...

e But, check out if your country has produced a national
policy on data!


http://opendefinition.org/od/See

Who does Open Data?

* National and regional initiatives (not exhaustive)
— opendataforafrica.org
— data.gov.uk
— usopendata.org
— opendatalatinamerica.org
— open-data.europa.eu
— data.gov.au
— data.gov.in

* Global and sectorial initiatives — e.g., GODAN



Why do people go for Open Data

* [ncrease transparency of governments and
Institutions

* Create new business opportunities

* |tis the way to go now



Global Open Data for Agriculture and Nutrition

Taking stock of challenges for
global open data in agriculture
and nutrition

As the open data revolution in agriculture and nutrition gathers pace,
discussions are emerging about some of the ethical issues involved in
equitable sharing and use of data, particularly as increasing amounts
of data are now generated by or for farmers, although the discussion and implications extend
much more widely across the agriculture and nutrition [...]

Africa Open Data Conference
(AODC), Dar es Salaam, Tanzania,
September2 -5

GODAN will be participating actively in discussions at the ACDC and
will be leading the Agriculture and Nutrition Track on Saturday

September 5. The conference represents a valuable opportunity for
GODAN partners to shape the focus of our activities in the coming months and network with
potential partners in the region. More widely, GODAN partners [...]

How will we fill 9 billion bowls?

. THE ANSWER 1S
This new in-depth report by Thomson Reuters raises the immense

issue of how the world will feed the 9 billion pecple, or more, that are
predicted to inhabit the planet by 2050. Featuring the USDA Under
Secretary and Chief Scientist, Cathie Woteki, along with a wealth of
top scientists and experts in the field, [.__]

Urgent call for Kenyan applicants
for fully sponsored UK Masters
Research in invasive species

CABI has teamed up with its neighbours at Royal Holloway,
University of London in Surrey, England to offer a jointly funded one
year Master of Science by Research programme on invasive species
for this academic year (Sept 2015 — August 2016). Tuition, accommodation and adequate living
expenses will be covered, as will one economy return [...]
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Global Open Data for Agriculture and Nutrition

Source: Burkina Faso Development Indicators, 2010
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What is the Open Government Partnership?

OGP was launched in 2011 to provide an international platform for domestic reformers committed to making their governments
more open, accountable, and responsive to citizens. Since then, OGP has grown from 8 countries to the 66 participating countries
indicated on the map below. In all of these countries, government and civil society are working together to develop and implement

ambitious open government reforms.

Participating Countries Action Plan Cycles Steering Committee
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Syngenta publishes data to unlock environmental,
social and economic value

Basel, Switzerland, April 23, 2015

« Searchable, useable and shareable data on The Good Growth Plan
« Open Data Institute collaboration a first for the agriculture industry
« Encourages 'crowd sourced’ solutions to agricultural challenges

Syngenta today published a broad range of data on the six ambitious commitments in The Good
Growth Plan with the aim of unlocking environmental, social and economic value.

The data are searchable, useable and shareable via the Internet. They include 2014 baseline
information for agricultural efficiency indicators collected on 3,600 farms in 41 countries across Europe,
Africa, Latin America, North America and Asia Pacific, representing about 200 crop-climate
combinations. It is the first time information at a crop level, including resource efficiency, has been
made public in this way by a commercial organization.

Syngenta also announced a collaboration with the Open Data Institute (ODI), an independent, non-
profit open data expert. The ODI works with organisations to create economic, environmental, and
social value from open data. It helps unlock supply, generate demand, create and disseminate



Linked Open Data



Linked Open Data in a nutshell

Like other “open” movement: open and free

— You can have Linked Data that with no open license —
but today we think of Linked Open Data (LOD)

Any type of data, any domain

The format of choice: RDF

— Various serialization possible — XML, Turtle, N-
Triples, N-Quads, JSON-LD, Notation 3, TriX

Not just getting datasets out, but linked pieces
of data



Why should | go for Linked Data?

To be able to reuse data published by others

To promote business — made by others or
yourself

Not to be isolated, left behind in the
information world

Yes but... is the game worth the candle?



Agris - a LOD-based application
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Then, Open Data or Linked Data?

* Can be seen as two steps along the same line

* You should decide based on your situation and

goals

— Open data requires less effort. Good if data will be
primarily used by others or have no direct interest
in linking to other datasets

— Linked Open Data may be more complex because
of the linking step. Good if you want to exploit the
data yourself, e.g. to enhance your library/doc rep
catalogue with data produced by others



The Linked Data workflow



A typical Linked Data flow

“Before” the LOD

Conversion

LOD storage

“Original “
dataset

Maintenance in
original format

RDF store

Maintenance in
RDF

LOD exposure

/ RDF dump

HTML/RDF
"~ Content negotiation

R SPARQL endpoint

SPARQL endpoint

Data consumption

LOD based
applications




Data generation



Some remarks on RDF



RDF

 RDF is simply triples

— Subject — predicate - object

dct:title

* Triples may be serialized in various formats
— RDF/XML, Turtle, N-triples, N-Quads, JSON-LD, TriX



The role of predicates

... the dct:title in previous slide, to indicate the
“title” of a book

Important to expose the data without
ambiguities

Recommendation is to use standards, or de
facto standard, to facilitate reuse of data

Search for the vocabulary appropriate to your

data, e.g. with http://lov.okfn.org/dataset/lov/index.htmi

— Look also at W3C Best Practices for Publishing Linked data
http://www.w3.org/TR/Id-bp/



http://lov.okfn.org/dataset/lov/index.html
http://www.w3.org/TR/ld-bp/
http://www.w3.org/TR/ld-bp/
http://www.w3.org/TR/ld-bp/

Conversion from existing formats



Converting data to RDF

* Many converter to RDF
— A list in http://www.w3.org/wiki/ConverterToRdf

e Conversion could be done as a one-time
migration effort, or could be scheduled
regularly

— When done regularly, for exposing your data, your
established data maintenance is not affected


http://www.w3.org/wiki/ConverterToRdf

An simple example of conversion



My dummy table

ID book | Author Title Subject
1 John Dee Perfect Art of Navigation | Navigation,
geography
2 Jethro Tull The new horse-houghing | Horse
husbandry husbandry




1. Get some RDF

Title

Author

“The perfect Art of Navigation”

John Dee

Subject

Navigation




2. Get some linked RDF

dct:title

dct:creator

“The perfect Art of Navigation”

“John Dee”

dct:subject

http://aims.fao.org/aos/agrovoc/c_15908

(Agrovoc URI)




3. Get some more links

dct:title “The perfect Art of Navigation”

dct:creator

ttp://dbpedia.org/page/John_[D
http://aims.fao.org/aos/agrovoc/c_15908

(Agrovoc URI)

dct:subject




Data maintenance



Data maintenance

 |f data is regularly converted to RDF, the “old”
maintenance flow is kept

— But with the extra step of linking
 |f data is once for all migrated RDF, may have

the problem of maintenance — you may need
a GUI



Linking your data



What can be linked?

1. Vocabularies used to describe and annotate
the data - or ontologies

— i.e., the properties of the triples - your “Title”
and somebody else’s “Titulo”

2. The entities linked, the “objects”

— i.e., the object of the triple — a specific author in
your dataset to the same author in somebody
else’s dataset, or in Wikipedia

 Often, they are also called vocabularies,
which may create confusion



1. Linking vocabularies

* |tis aresearch area
— Ontology Alignment Evaluation Initiative (OAEI)

— Note that “ontology” is often used as a generic
term, also to mean rather simple vocabularies to
describe data — ontology may sometimes also
include “individuals”, e.g., country names, ..

e Best solution is to go for standard vocabularies
from the start!

— When you design the conversion of your data



2. Linking “individuals”

* Relatively simple problem, but few out-of-the-
box tools
— Usually the problem is data “cleanliness” — e.g.,
different name spelling, abbreviations, ...
e Best solution is to identify the top dataset(s)
to link and start linking to it/them

— Either manually or semi-automatically (Automatic
selection of candidate links, then manual check)

— Data validation usually outside the rest of the data
lifecycle



Hint: Drupal for your catalogue



Drupal = a content management
system

* Allows you to:

1. import data from csv, xml, RSS feed
2. create RDF

3. maintain the data from GUI

4. expose RDF

* Good for your catalogues of documents,
people, ..

* Need to know Drupal, but no programming
skills required



Similar tools

e AgriDrupal
— Drupal customized for small institutions

— Includes tools for automatic tagging with
AGROVOC, which is a linked resource

* ScratchPad

— Customized for biodiversity data



If you want to have your thesuarus
linked...

* This is our experience - AGROVOC

 Thesauri are used for document indexing
(dct:subject “navigation”)

* Steps:
— Convert the thesaurus into SKOS concept scheme

— Use VocBench for data maintenance, including
links

— Use SKOSMOS for data visualization and search



Data storage



Triple stores

* Very many around, also very many benchmark
to compare performances and functionalities

— Cf. http://www.w3.org/wiki/RdfStoreBenchmarking

e Some tech know-how needed to choose the
best solution and keep it up and running


http://www.w3.org/wiki/RdfStoreBenchmarking

Data exposure



> W

Various options

Provide a dump for download
Expose de-refenceable URIs
Expose sparqgl endpoint
Expose webserivces



RDF dump for download

* Pros

— Simply a file to download

For data consumers, access to data is under control
-> efficient, fast

* (Cons

— The issue may be to keep the dump in synch
— Need to decide policy on versioning

— Need to decide what to include in the dump (only
the data? Also the links? ..)



De-referenceable URIs

* Pros:
— Data exposed is always up-to-date
— Serving content for URIs

— Simple back-ends are available to visualize also the
html - e.g. Pubby, Loddy

 (Cons:

— Need to set up content negotiation mechanism.
Not a big issue, but server must be up 24/7..

— Data is accessible but not searchable by humans



SPARQL endpoint

* Pros:

— Not much work involved, typically endpoint is
provided by triple store

* Cons:
— Require 24/7 server availability

— No limitations on queries -> may be heavy on
server side

* Other solutions under study, e.g.
http://linkeddatafragments.org



http://linkeddatafragments.org/

Web Services

* Pros:
— Known technology, good performances
— More control on data access, less strain on server
— May be built on top RDF store
* Cons:
— Need to be implemented



Multilinguality

English
Russian
German

Japanese
Spanish
French
Chinese
Portuguese
ltalian
Polish
Turkish
Dutch
Others

| I I | I |
0% 5% 10% 20% 30% 40% 50%
Content languages for websites as of 12 March 2014/



10.

Language

Mandarin Chinese

Hindi

Spanish

English

Arahic

Fortuguese

Bengali

Fussian

Japanese

German

approximate # of speakers

MATIVE: 873 million
2nd: 178 million
TOTAL: 1.051 hillion

MATIVE: 370 million
2nd: 120 million
TOTAL: 490 million

MATIVE: 350 million
2nd: 70 million
TOTAL: 420 million

MNATIVE: 340 million
TOTAL: 510 million

MATIVE: 206 million
2nd: 24 million
TOTAL: 230 million

[World Almanac est. total 255
million]

MATIVE: 203 million
2nd: 10 million
TOTAL: 213 million

MATIVE: 196 million
TOTAL: 215 million

MATIVE: 145 million
2nd: 110 million
TOTAL: 255 million

MATIVE: 126 million
2nd: 1 million
TOTAL: 127 million

MATIVE: 101 million
2nd: 128 m@!!@nn



Multilingual vocabularies can help

prenoe

http://aims.fao.org/aos/agrovoc/c_6599 A lo
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In practice...

An institution with limited
resources wants to move to Linked
Data. What to do?



You have at least two options

1. Consider your specific bottlenecks and go
ahead on your own

2. Organize a collaboration

— Effort on creating partnership, networks



AGRIS

An example of collaborative
approach to LOD



The AGRIS network

QPartner

Partner

Can be much smaller o bigger!



The AGRIS network
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......a bibliographical record original

MZU International Development Working Paper (2007)

Factors associated with farm households and movement into and out of poverty in Kenya: the rising impaortance of
livestock

Burke, W.J.; Jayne, T.5.; Freeman, H.A; Kristianson, P.

Corporate author Michigan State Univ., East Lansing; ILRI, Mairobi

Publisher MSLU, East Lansing, Michigan (LSA)

Date of publication 2007

AGRIS Categories Agricultural economics and policies; Rural sociology; Animal husbandry

AGROVOC English terms Farms; Househaolds; Poverty: Kenya; Livestock; Social welfare; Economic analysis; Econometrics; Income;
Land use; Markets; Maize; Maize; Assets; Marketing

Language English

Notes fig., tables; ref.

Type Waorking p

Pagination 53p.

Journal Title MSU International Development Working Paper

ISSN 0731-3438

Volume/lssue no. 90

Abstract (English) This study explores the dynamics of poverly, specifically to examine how certain initial conditions,

household decisions, and other factors that may change over time affect poverty. The study uses
longitudinal data collected from 1,324 households which paricipated in three nationwide surveys
conducted over seven years, in 1997, 2000, and 2004. Dynamic relationships between behavioral
variables, exogenous shocks at one point in time, and indicators of household welfare in subsequent
years are identified. The study starts by developing a welfare indicator and characterizing the degree of
poverty maobility, i.e., the extent to which households move into and out of poverty over time. Salient
household-level and community-level correlates of poverty in rural Kenya are identified, then dynamic
relationships between time-invariant initial conditions, lagged household resource allocation and
technology adoption decisions, and current income and wealth outcomes are also identified. Last, the
paper draws implications for designing policies and programs for alleviating rural poverty and promaoting
income growth for households of different landholding sizes.



...the same record in a mashup page

http://agris.fao.org/agris-search/search.do?recordiD=0OM2007000047

Factors associated with farm households and movement into and
out of poverty in Kenya: the rising importance of livestock [2007]

ROFGg] (oot

Burke, W.J.
Jayne, T.5.
Freeman, H.A.
Kristianson, P

Abstract:

This study explores the dynamics of poverty, specifically to examine how certain initial conditions, household
decisions, and other factors that may change over time affect poverty. The study uses longitudinal data
collected from 1,324 households which paricipated in three nationwide surveys conducted over seven years,
in 1997, 2000, and 2004. Dynamic relationships between behavioral variables, exogenous shocks at one
paintin time, and indicators of household welfare in subsequent years are identified. The study starts by
developing a welfare indicator and characterizing the degree of poverty mobility, i.e., the extent to which
households move into and out of poverty over time. Salient household-level and community-level correlates
of poverty in rural Kenya are identified, then dynamic relationships between time-invariant initial conditions,
lagged household resource allocation and technology adoption decisions, and current income and wealth
outcomes are also identified. Last, the paper draws implications for designing policies and programs for
alleviating rural poverty and promoting income growth for households of different landholding sizes.
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Data Flow
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<ags:resource ags:ARN«="S[2011000079">

i<dc:.creator>
<ags:creatorPersonal>Jenna, K <ags:creatorPersonal>
i</dc:.creator>
<dc date>

<dcterms datelssued>2009</dcterms datelssued>
</dc:date>
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AGRIS dataflow and processing

[ | | | Al-PMH
AgriMetaMaker WebAGRIS O Local DBs dumps
| harvester
“Entiti
e IA AGRIS input | Ces
| URIs creation, OC)., disambiguation,
RDF %) module | ~“( provenance, data _
generation ' } | enhancement,
e’ ' etc.

RDF manager

Apache Solr
Index

Triplestore

AGRISWeb |z
application




The AGRIMetaMaker

Create Reference @

Home

Title *

Title Language

Document type *
Journal Article B
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MSU, East Lansing, Michigan (US:
2007
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Land use; Markets; Maize, Maize, Assets, Marketing

English
fig., tables; ref.
Working p
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M5U International Development Working Paper
0731-3438

no. 90

This study explores the dynamics of poverty, specifically to examine how
household decisions, and other factors that may change over time affect
longitudinal data collected from 1,324 households which paricipated in th
conducted over seven years, in 1997, 2000, and 2004. Dynamic relationst
variables, exogenous shocks at one point in time, and indicators of househaol
years are identified. The study starts by developing a welfare indicator and chd
poverty mobility, i.e., the extent to which households move into and out of p
household-level and community-level correlates of poverty in rural Kenya are
relationships between time-invariant initial conditions, lagged household
technology adoption decisions, and current income and wealth outcomes are
paper draws implications for designing policies and programs for alleviating ru
income growth for households of different landholding sizes.
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I I King P of "livestock”.Livestock are generally raised for
agricultural economics profit. Raising animals (animal husbandry) is a
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households of pov farming from hunter-gather lifestyles.
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TETTOogy auopnorroerrsions, and current income and wealth outcomes are also identified. Last, the
paper draws implications for designing policies and programs for alleviating rural poverty and promaoting
income growth for households of different landholding sizes.
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Catalog Number: 00004007
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Sclentific Name: Nicotiana tabacum L. (8840
)
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Genus: Nicotianal B
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Development of Soft Package Rice Product Made of Germinated
Brown Rice,Black Rice and Rice

e BES

Keywords :
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germinated brown rice;black rice;proportion of three rice;soft package rice product

Abstract :

LURSFEARADAAFERF ZOS R EE RS ERBAAEMEEI R A H, FT e 3Fere It
fil. BEREATRAITET B, FARREIEN AL S <FHE BEEARRSARES TR IA RE
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15 min ZEFKETFIO LS F1:1.4 BIOE K —REE 15 min, 121 CEEAR30 mint BRI 20EERE. AR
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Convenient soft package rice product made of germinated brown rice black rice rice was developed in this
paper.The proportion of the three rice the pre-boiling time of germinated brown rice and black rice the ratio
of boiling water to whole rice,.time of h

Citation : 224 & 5F %, 2011, (08) p. 137-141
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Length-frequency compositions and weight-length relations for
bigeye tuna, yellowfin tuna, and albacore (Perciformes:
Scombrinae) in the Atlantic, Indian, and eastern Pacific oceans

[2008]
ROF ]| -

Access the resource: [[D

Zhu, G.

Xu, L., Shanghai Qcean University, Shanghai (China). College of Marine Sciences

Zhou, Y.

Dai, X, Tuna Fishery Technical Working Group of China, Shanghai, China

Abstract:

Bigeye tuna, Thunnus obesus (Lowe, 1838), yellowfin tuna, Thunnus albacares (Bonnaterre, 1788), and
albacore, Thunnus alalunga (Bonnaterre, 1788), are very important species for world fisheries. The weight-
length relations (WLRs) of the three species were studied using commonly accepted methodology.
Significant differences can be found from the fork length distributions and the WLRs of the abowe 3 tuna
species and the relations of gilled-gutted and whole weight of bigeye and yellowfin tunas collected from
the Atlantic, Indian, and Eastern Pacific Oceans. Significant differences of fork length distributions can be
found for bigeye tuna, yellowfin tuna, and albacore from the three areas. The date collected will be useful
for the fisheries management of the three species studied

¥ Agrovoc Keywords

animal growth forms
fishery management
Thunnus

Pacific Ocean
statistical data
Thunnus albacares
Indian Ccean
Thunnus alalunga
body weight

body measurements
Thunnus cbesus
fishery production
fishery data

tuna

animal physiclogy
Atlantic Ocean
animal developmental stages
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http://agris.fao.org/agris-search/search.do?recordID=PH2011000084

Identification and mapping of QTLs [quantitative trait loci] for
drought tolerance introgressed from Oryza glaberrima Steud. into
indica rice (O. sativa L.) [apr2009]

[ROF <] "
Bimpong, [.K

Abstract:

Geneticvariability for physiological traits, water use efficiency (WUE), leaf water potential and relative water
content was studied in & O. glaberrima accessions. Ofthese accessions, CG14, RAM 118 and RAM 152
had higher WUE and RAM 3 had higher dehydration tolerance as compared to recurrent O. sativa parent. A
set of 2091 BCsub2Fsub3 progenies produced from crosses of O. sativa x O. glaberrima was evaluated
for drought related traits in lowland and upland nurseries at 2 locations in 2008. Yield of recurrent parents
was reduced by 68% in IRG64 and 16% in IR55423-01 under drought stress. Evaluation of 2091 progenies
under drought stress showed 33 having higher yield per plantthan IR64 and 22 progenies better than the
drought tolerant recurrent parent (IR55423-01). Molecular analysis revealed 4-5% introgression from O.
glaberrima in BCsub2Fsub3. A set of 350 introgression lines was selectively genotyped with SSR[Simple
Sequence Repeats] and STS[Sequence Tagged Site] markers. Single-point and interval mapping was
done using QTL[Quantitative Trait LocilMapper 1.60 and Mapmanager QTX 20. Molecular analysis of IRG4 x
Q. glaberrima population revealed 45 QTLs for different agronomic traits of which 18 are new. Similarly, 51
QOTLs were identified from IR55423-01 x O. glaberrima where 36 were new. 0. glaberrima contributed
50-67% alleles to the newly identified QTLs. Two QTLs for grain yield per plant (ypp2.1 and ypp4.2) were
new and another 2 (yld1.1 and ylds.

¥ Agrovoc Keywords * Source:

& introgression University Library, University of the
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3. Be smart from the start



In brief...

Start small: one dataset only (or few)

Start relevant: choose a key dataset, either
because central to your application, or
because widely used (visibility)

Start from somewhere: try to reuse
experience as much as possible

Go in steps: open first, then link
Look for collaborations



4. In union there is strength



Find your own union

* Organize a consortium and maximize your
resources

* Look for experience and support from other
organizations
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