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Anotace
Příspěvek prezentuje nezbytnost systémového řešení pro poskytování metadat lokálními archívy
do centrálních repozitařů a jeho následnou realizaci Katedrou informačních technologií Provozně ekonomické
fakulty České zemědělské univerzity v Praze pro potřeby agrárního WWW portálu AGRIS. Systém podporuje
OAI-PMH (Open Archive Initiative – Protocol for Metadata Harvesting), více metadatových formátů
a tezaurů a vyhovuje jakostním požadavkům v podobě funkčnosti, bezporuchovosti, použitelnosti, udržitelnosti
a přenositelnosti. SW aplikace pro obsluhu žádostí OAI-PMH je provozována v prostředí WWW serveru
Apache s využitím výkonného PHP frameworku Nette a databázové vrstvy dibi.
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Abstract
The paper deals with the necessity of systemic solution for metadata providing by local archives
into central repositories and its subsequent implementatiton by the Department of Information Technologies,
Faculty of Economics and Management, Czech University of Life Sciences in Prague, for the needs
of the agrarian WWW AGRIS portal. The system supports the OAI-PMH (Open Archive Initiative – Protocol
for Metadata Harvesting) protocol, several metadata formats and thesauri and meets the quality requirements:
functionality, high level of reliability, applicability, sustainability and transferability. The SW application
for the OAI-PMH requests’ servicing is run in the setting of the WWW Apache server using an efficient
PHP framework Nette and database dibi layer.
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Introduction
Current on information and knowledge based society
(economy) is characterized by an increasing number
of information sources in all spheres of human
activity, in various shapes and rather different quality
and accessibility. New data are created not only
by humans but more and more also automatically,
e.g. by means of various sensors, cameras etc. There
is need for effective semantic data description,
their storing, administration and processing
or their automated distribution in standardized
formats. Another problem is that in agriculture,
aquaculture, food industry, environment and rural
development very heterogeneous data are collected.
These can be both structured and unstructured
data integrating database entries, texts, charts,

figures, photographs, audio and video files, records
from measuring devices and sensors, geolocation
data, text messages, websites, presentations,
animations etc. For efficient and brief data
characterization metadata (data about data content)
are being used. Via metadata we can describe
all electronic objects or database entries. Thus,
metadata provide efficient data characteristics
and subsequently facilitate data processing,
classification, search etc. According to T. BernersLee metadata are in fact machines of meaningful
information (Berners-Lee, 1997).
There have been dynamic changes not only
in the number of sources but mainly in their
form and structure. It has led to stricter demands
on local archives, e.g. independent data stores such
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Source: own processing
Figure 1: The principle of data and metadata creation and distribution.

as archives of scientific and scholarly research
journals, the agrarian www portal etc. Metadata
help to aggregate local archives into thematically
and technically oriented central repositories.
Nevertheless, the aggregation of metadata
from various sources often leads to problems such
as incompatibility between and among various
metadata APs (application profile) or metadata
quality. The existence of significantly different
metadata APs is the main source of problems
with the stores interconnecting (Protonatorios,
2011). In order for the local archives to be utilizable
and competitive in the future, their content must be
described by metadata and it must provide support
for automatic metadata harvesting. However,
metadata harvesting itself requires the timely
provision of up-to-date records via global networks
with minimal demands on both the metadata
providing machine and the harvesting machine
(Adly, 2009). For the users themselves it is much
more comfortable and efficient if they can run
their search in one central repository than in many
independent local archives and digital libraries
(Kadury, 2007).

Materials and methods
Modern systems in libraries and archives have

at their disposal various devices for automatic
content providing and sharing. Even local archives
of technical or scientific and scholarly research
journals, web portals, news agencies’servers
etc. have been more and more equipped
with these systems which enable metadata creation,
administration and subsequently automatic
distribution. Key requirements for these systems
are the following:
--

---

support of several metadata formats,
but at least the DC (Dublin Core) and
the VOA3R Metadata AP (Virtual Open
Access Agriculture and Aquaculture
Repository Metadata Application Profile)
plus the support of the AGROVOC thesaurus
the OAI-PMH (Open Archive Initiative
– Protocol for Metadata Harvesting) support
quality requirements for IS (Information
System)

Metadata formats and AGROVOC thesaurus
support
Nowadays, there has been more and more pressure
on the metadata content and the content
characteristics to be described by thesauri
or dictionaries not only because of easier access
and faster search by users but mainly because
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Virtual Open Access Agriculture and
Aquaculture Repository Metadata Application
Profile (VOA3R Metadata AP)

of the automatic accessibility of the content
to various machines, web services and databases.
Based on analyzing metadata formats for the needs
of the agrarian sector the following were chosen
(Šimek, 2013):
-- metadata format VOA3R Metadata AP,
-- international DC standard,
-- AGROVOC thesaurus.

The VOA3R Metadata AP Format was developed
with a view to improve data description
and sharing in the domains of agriculture,
aquaculture, environment and rural development
within the framework of the Virtual Open Access
Agriculture and Aquaculture Repository project
(Sgouropoulou, 2011).

Dublin Core (DC)
The Dublin Core (Dublin Core Metadata Initiative)
is one of the most universal metadata formats for data
description. It consists of 15 basic (recommended)
elements that are suitable for describing almost any
kind of object. The elements are following:
contributor

publisher

Coverage

relation

Creator

rights

Date

source

description

subject

Format

title

Identifier

type

A complex data or object description can be
acquired by means of compulsory and highly
recommended elements. In order to create
more detailed characteristics it is appropriate
to include recommended or even optional
elements, too. The VOA3R Metadata AP was based
on the methodology and elements of Singapore
Framework for the DC AP such as function demands,
domain model, description set profile, data format
and use instructions (N. Diamantopoulos, 2011).
This metadata format is primarily based on the DC
standard (Šimek, 2012).
AGROVOC thesaurus support

Language

The AGROVOC is the most comprehensive
thesaurus containing more than 32,000 entries
in 22 languages1 covering topics related to food
industry, nutrition, agriculture, fishery, forestry,
environment and other related domains. It serves
to indexing documents in agricultural information

Source: The Dublin Core Metadata Initiative, 2010
Table 1: The list of 15 DC elements.

The authors of the DC metadata specification
(semantics) didn’t just modify the existing MARC
format but proposed a completely new data file
to describe digital documents (Grandmann, 1998).

1

as at September 1, 2013

Mandatory

Highly recommended

Recommended

Optional

Title

creator

description

alternativeTitle

Date

contributor

bibliographicCitation

abstract

language

publisher

accessRights

relation

Type

identifier

Licence

conformsTo

Name

format

Rights

references

isShownBy

reviewStatus

isReferencedBy

isShownAt

publicationStatus

hasPart

subject

hasMetametadata

isPartOf

firstName

personalMailbox

hasVersion

lastName

objectOfInterest

isVersionOf

variable

hasTranslation

Method

isTranslationOf

protocol
instrument
techniques
Source: Sgouropoulou, 2011
Table 2: The list of VOA3R Metadata AP elements.
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systems, primarily in the international AGRIS
system. The AGROVOC thesaurus development
and maintenance is coordinated by the FAO (Food
and Agriculture Organization of the United Nations)
within the framework of AIMS (Agricultural
Information Management Standards).
The
whole
thesaurus
is
formulated
as the SKOS conceptual system (Simple
Knowledge Organization System) and published
as Linked Data (linked, interconnected data) which
presents a data model for structured dictionaries.
The AGROVOC thesaurus conceptual scheme
contains full and extensive KOS (Soergel, 2004)
using three levels of depiction:
--

---

its metadata open to services based on widelyspread standards HTTP (Hypertext Transport
Protocol) and XML (Extensible Markup Language).
The OAI-PMH was originally developed as a tool
for an easy access to various e-print archives via
metadata harvesting and aggregation. The protocol
proved its usefulness and potential for a wide range
of usability just two years after the publication
of its permanent version (2.0) (Shreeves, 2005).
Quality requirements
The key quality requirements for IS are following:
--

terms have abstract meaning and are also
often described using the URI address
(Uniform Resource Identifier): e.g. for maize
in the sense of cereals „Concept12322“ is
used,
terms are specified linguistically, e.g. corn,
maize,
, maïs,
terms have specific options (range) such as
spelling variations or singulars and plurals,
e.g. hen, hens, cow, cows etc. (Agricultural
Information Management Standards).

This system secures terminological relations
between and among terms and their specific
meanings. The AGROVOC is therefore suitable
for the description of scientific and scholarly
research papers, technical papers, information and
news from the agrarian sector, audiovisual data
etc. The AGROVOC has one more advantage: it is
accessible via web service which can be called from
all clients’ applications. When using web service,
changes on AGROVOC Concept Server can be
accessible immediately after their application (Sini,
2008).
OAI-PMH (Open Archive Initiative – Protocol
for Metadata Harvesting)
There are a lot of tools for providing local archives‘
content and they were analysed in detail. Based
on this analysis one of the most universal ways
of the contents‘ providing - the OAI-PMH protocol
(Open Archive Initiative – Protocol for Metadata
Harvesting) was chosen. Sets of these tools which
provide a coherent information presentation across
various standards are important not only for data
search, but also for data access itself (Devarakonda,
2011). The OAI-PMH defines the mechanism
of the metadata records harvesting from various
repositories. It means that the OAI-PMH provides
a simple technical means to data providers to make

--

--

--

--

Functionality: the ability to tend functions
which secure users‘ implied or set needs
while operating the system.
High level of reliability: the ability
to maintain the specified level of performance
while using the system.
Applicability: the ability to be comprehensive
with easy and user friendly operation, and
to be attractive while using the system.
Sustainability: the ability to be modified
including errors correction, improvements
and
adjustments
needed
because
of the changes in environment, requirements
and functional specification.
Transferability: the ability to be transferred
from one environment to another.

Results and discussion
Before the implementation of the OAI-PMH
solution itself for the needs of local repository
of the agrarian WWW Agris portal or perhaps
other local repositories of the Faculty of Economics
and Management, the Czech University of Life
Sciences, an analysis of freely accessible and
the OAI-PMH supporting software (SW) was
carried out - for example DSpace, Drupal, etc.
The result of the analysis proved that - because
of technical reasons - it is not possible to install
freely accessible SW and run it in the environment
of the Czech University of Life Sciences.
It also showed that the analysed software doesn’t
provide the service required in adequate scale.
Freely accessible SW is unsuitable mainly because
it can be run on database platforms different
from those which are available at the Czech
University of Life Sciences or which are supported
there. Freely accessible SW was not satisfactorily
transferable. Above mentioned problems and
errors often appear in other public and private
organizations, too. They are usually solved
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by the implementation and operation of another
platform, together with the provision of staff and
material.
The Department of Information Technologies
at the Faculty of Economics and Management
developed an intuitive system for the semantic
description of objects (e.g. scientific and scholarly
photographs, statistical and economic data, text
messages etc.) by metadata format VOA3R
Metadata APs Level 1 – Level 4 and international
DC standard. For some metadata elements
the AGROVOC thesaurus is being used.
The whole process of metadata collecting,
administration and distribution can be characterized
by the following diagram (Figure 2).
SW application for the OAI-PMH request operation
is run in the setting of WWW Apache server using
an efficient PHP framework Nette and a database
dibi layer. The Nette Framework was chosen
because the final application has the requested
quality, and to eliminate security risks. The local
metadata repository has been developed and is
run on the MySQL database server. The whole
SW solution on the World Wide Web platform has
been created as a robust modern application with
a possibility of further extension and development.
The SW application for the OAI-PMH servicing
itself is run separately from the original local
archives of the Faculty of
Economics and
Management. The main reason of this solution has

been the possibility of using the new metadata
repository by other local archives run by the Czech
University of Life Sciences. The web application
supporting metadata harvesting provides a simple
interface for manual obtaining of concrete objects’
metadata stored in local databases and archives.
The WWW application for metadata providing has
been proposed in such a way that it can - without
problems and without huge time demands - send
back a valid XML file for all Open Archives
Initiative standardized requests including some
additional parametres or reports on errors
or exceptional conditions.
In order to have a simple metadata administration,
the users have at their disposal an SW layer
in the shape of users’ superstructure above their
own database. The users can therefore search
in metadata with the help of simple forms. The same
applies to their setting or modifying. To enable more
comfortable work with the AGROVOC thesaurus,
AJAX (Asynchronous JavaScript and XML) has
been used. The advantage of this approach is that
it is not necessary to download all the dictionary
entries into a web browser; a JavaScript code
on the background of the form requests
from the server relevant terms which it
shows to the user. (based on key words filled
in by the user). Then the user with a mere click
of his mouse on the appropriate icon either matches
the chosen AGROVOC term to the described object
or alternatively deletes it (Figure 3).

Source: own processing
Figure 2: Metadata administration in the environment of the Faculty of Economics and Management,
the Czech University of Life Sciences.
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Source: own processing
Figure 3: Metadata ( the key words of the AGROVOC thesaurus) administration by the user.

Source: own processing
Figure 4: An example of a metadata record of a selected paper from the agrarian WWW AGRIS portal.

The final solution was implanted - apart from others
- on the agrarian WWW AGRIS portal which has
in the long term held an important position among
departmental information sources. The agrarian
WWW AGRIS portal provides an integrated
on-line platform for information publishing
for the domain of the agrarian sector and rural

areas. Currently, there are in the agrarian WWW
portal database about 100,000 papers and there has
been an incessant increase - about several dozens
of papers a day. Daily summaries in English are
described by metadata from the VOA3R Metadata
AP and by the AGROVOC thesaurus (Figure 4).
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Source: own processing
Figure 5: An example of a final paper from the agrarian WWW AGRIS portal.

Conclusion
An incessant increase in data volume in all
spheres of human activity has been registered
in recent years. It is necessary to describe these data
in an efficient manner and to dispose of tools
for
their
semantic
description,
storing,
administration and processing or as the case may
be also for their automated distribution. The key
requirements for the metadata administration system
in the environment of the Faculty of Economics
and Management are its support of the OAI-PMH,
the support of several metadata formats and
thesauri and quality requirements in the shape
of
functionality, high level of reliability,
applicability, sustainability and transferability.
Transferability and in some cases applicability were

the most serious problems of the analysed freely
accessible SW for metadata administration and
distribution. In order to cope with these problems
the Department of Information Technologies
developed an interactive application for metadata
creation and administration with a possibility
of their automated distribution via the OAI-PMH
protocol.
The whole application construction to support
the OAI-PMH has been proposed in a universal
but homogenous way. Because local archives and
repositories often provide rather different content
and functions, the developed metadata repository
functions as an independent separate web
application with its own database.
The implemented WWW application is able

[195]

Using of Automatic Metadata Providing
to respond automatically and flexibly to all six
types of the OAI-PMH requests including reports
on errors and exceptional conditions. Even the content
of the agrarian WWW AGRIS portal was
implemented into the system. In the case
of the local archive of the agrarian WWW AGRIS
portal the metadata are stored in the Dublin Core and
VOA3R Metadata AP formats using the AGROVOC
thesaurus. Owing to these internationally recognized
metadata formats the content of the agrarian WWW

AGRIS portal is easily accessible to the users
and machines worldwide.
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