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About this handbook 
 
This handbook provides information on the CIARD RING portal and detailed instructions 
on how to use it. 
In the second part, the handbook gives an overview of standards and technologies  for 
interoperability that are essential for understanding the classifications of services in the 
RING and for correctly registering new services. 
 
This is the second revision and is last updated on 14 June 2011. 
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Part 1. The RING 

1.1 What is the RING 
 
The RING is a registry of information sources/services in agriculture.  
 

The services registered in the RING are described in details and categorized according to 
criteria that are relevant to the use of the service and its interoperability (such as 
metadata standards adopted, subject vocabularies used, technologies used, protocols 
implemented etc. - see part 2 on interoperability).  
The RING facilitates the discovery of sources of agriculture-related information across 
the world.  
 
Functions of the RING 

 to provide a map of accessible information sources with details on standards and 
technologies used and instructions on how they can be searched and re-used 
effectively; 

 to provide examples of services that show good practices on implementing 
“interoperability”; 

 to provide references to relevant information management standards and tools 
and to infrastructural services (web services, endpoints) that facilitate their 
usage; 

 to provide instructions for building enhanced integrated services that repackage 
information in different ways 

 

Fig. 1.1. The RING homepage at http://ring.ciard.net  

 
 
Why the RING? 
Consumers of agricultural information have complex information needs that require up-
to-date information from different sources. They need gateways that give integrated 
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access to several sources. Managers of information services, who should provide such 
gateways, have difficulties in identifying relevant sources and in re-using information 
from them to re-purpose it for their end-users. 

The RING was created with the objective of making information sources more easily 
“discoverable” and to allow other services to re-use and re-package their information to 
make it accessible in different ways (different browsing and search options, different 
formats, different channels for different users). 
 
Who uses the RING? 
The RING is designed mainly for agricultural information managers and IT professionals. 
The main objective is to help them provide better information services. 
However, the RING was created with the needs of the end-users of agricultural 
information in mind. 
Consumers of agricultural information will benefit from the RING infrastructure to the 
extent that the RING will be exploited by information service managers in order to: a) 
create better interoperable sources and b) leverage existing interoperable sources to 
provide better integrated information systems for their users.  
Consumers can also use the RING as a “bookmark” list of agricultural information 
services.   
 
Expected impact of the RING 
The potential impact of the RING is not so much in the collected information itself as in 
what can be built out of it. Providing structured information on the metadata sets, 
formats, protocols and vocabularies used in each registered source will facilitate the 
building of applications like: 
 services that offer a common browsing or searching interface to different sources; 
 aggregating and harvesting services; 
 integrated services providing relations between entities (organizations, projects, 

experts, documents) through semantic-web technologies; 
 services that re-package information and make it available through different 

channels (text messaging, radio etc.); 
 services that interface the different knowledge organization systems (KOS) used by 

different sources; 
 applications providing value-added services like digests, bibliographies, best 

practices, surveys etc. 
 
The way forward: leveraging the RING Registry to build advanced services 
Once the descriptions collected about services is detailed and structured enough, and 
once the number of registered services is sufficiently large, some advanced services can 
be built directly on the content of the RING website.  Examples of such services are: 

 A global harvester of all registered providers of Open Archives 
 A viewer/navigator for registered RDF stores 
 Thematic aggregators that harvest from registered RSS  
 Sample consumers of web services 
 Sample programming code on how to implement services 

 
However, the main objective of the RING is not that of providing direct access to 
information coming from the registered sources / services, but that of providing 
valuable information and examples to the managers of information systems so that they 
can provide better access to information. 
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This is why the advanced services that may be built in the RING are mainly for 
demonstrative purposes, while the actual services giving access to relevant contents should 
be provided by the various actors that have a mandate to serve specific stakeholder groups 
/ communities and improve their access to information and knowledge. 
 
Fig. 1.2. The objective of the RING: facilitating the building of gateways like the one below 

 
 

1.2 What you can do with the RING 
Information managers may go to the RING to: 

 Look for information sources (RSS feeds, OA archives, RDF stores…) that can be 
harvested or imported into their systems 

 Look for information services (bibliographic databases, search engines, 
harvesters, aggregators…)  to which they can contribute their contents 

 Learn more about what others are doing, look at examples and tutorials on how 
to build better interoperable sources and better added-value services 

 Register the services for which they are responsible in order to make them 
known and facilitate their discovery by other information managers 

 
What you can find / register in the RING 
As stated at the beginning, the RING includes information sources and services. 
It is important to define what an “information source” is and why in the context of the 
RING the terms information source and information service are used indifferently: in 
nowadays information architectures, the distinction between the two is very fluid. This 
is why the concept of “nodes and gateways” in the RING covers both information sources 
and information services, that is, both “static” files available in some structured format 
(like XML or RDF, but also data text files like .csv) and interactive services like search 
engines and web services. The reason is that both ways of making information available 
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can be made interoperable and can contribute to improve the accessibility of 
information on the whole.  
In a broader sense, the definition of "service" in this context includes any form of 
providing information from one server instance (website, mail server, web services, 
XML archive...) to many clients (browsers, email clients, news readers, parsers, 
harvesters...).  
Examples are: 
 RSS feeds 
 XML exports of information based on agreed metadata sets (e.g. the AGRIS data 

providers) 
 Open Archive Initiative (OAI) data providers 
 OAI harvesters 
 services that offer web services for accessing and re-using their information 
 RDF stores 
 SPARQL engines 
See Part 2 on Interoperability for more information on some of the terms used above. 
 
In the following sections you will find instructions and examples on how to use the RING 
for different purposes. 
 

1.2.1 Search for information sources / services 

 
Services are indexed in the RING according to different criteria. 
 
Content criteria such as  

 thematic coverage 
 geographic coverage 
 content type 
 target audience 

Technical criteria such as 
 standards adopted 
 KOS1 used 
 technologies used 
 protocols2 implemented 

 
Therefore, services / sources can be browsed and searched using different criteria. 
However, it must be noted that not all service providers always submit comprehensive 
information about their services, which results in some services not showing up under a 
category they would belong to because they were not indexed under that category by their 
owners. 
 
The simplest form of search that can be performed in the RING is the simple search 
under the main “Registered services” navigation link.  
 
Fig. 1.3. Simple search 
 

                                                        
1 Knowledge Organization Systems: controlled lists (flat, hierarchical, or organized as an ontology) of 
terms or concepts, used to organize data according to subject areas, domains, geographic coverage etc. 
Examples are classifications, subject headings, thesauri, ontologies… See part 2 on Interoperability 
2 See part 2 on Interoperability 
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Here is a short summary of all the kinds of searches that can be performed and all the 
browsing interfaces available in the system: 
 
Fig. 1.4. The main search / browse menu on the left 

 

1.2.1.1 Example: search for sources that you can harvest 

Example: an information system manager is building a common search engine on 
several document repositories on the subject of Fisheries and plans to use the OAI-PMH 
protocol3 to harvest from all repositories. 
In the Advanced search page, in the first section of the form they can limit the search to 
the domain/subject “Fisheries and Aquaculture” and to the type of service they are 
looking for: document repositories.  
 
Fig. 1.5. Advanced search: only repositories with documents on Fisheries 

                                                        
3 See Part 2 on Interoperability 

This will display a list of services starting from the latest additions and a simple search box 

This will display an advanced search form allowing to search using all the filters in the system 

This will display services in a table layout allowing to sort by different fields 

This will display a page with filtering options by geographic coverage and geographic location 

This allows to browse the directory by KOS (see further below) adopted by the services 

This allows to browse  the directory by service type 

This allows to browse the directory by metadata sets adopted by the services 

This allows to browse the directory by technologies (RSS, OAI, RDF...) implemented by the services 

This allows to browse the directory by organizations providing the services  

This shows some interesting numbers (for the moment, only on document repositories) 

Under this sub-menu you will find examples  and tutorials on how to use standards and technologies  

Under this sub-menu you will find information on metadata set and subject indexing useful “standards” 

This will display an intuitive search / browse interface allowing to narrow down searches 
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In the second section of the page, they can limit the search to services that comply with 
the technical requirements of the harvesting system: document repositories must use 
the OAI-PMH protocol to expose their records. 
Optionally, they can limit the search to services using a specific KOS, if the common 
search engine adopts a specific KOS for subject searches (e.g. Agrovoc for all agriculture-
related subjects, or the ASFA thesaurus specifically for fisheries). 
 
Fig. 1.6a. Advanced search: only sources exposed through the OAI-PMH protocol and using 
either Agrovoc or ASFA as KOS for subject indexing 

 
 
As of the moment when this handbook is prepared (May 2011) the above search would 
return 2 services, while the same search without the filter for two specific KOS would 
return 11 services exposing documents on Fisheries through the OAI=PMH protocol.. 
 
For more information on technical terms used in the advanced search form, see Part 2 
on Interoperability. 
Normally, an information manager who looks for sources in the RING is aware of the 
standards and technologies he has to look for in the system. 
 
For more complex searches, where users want to first filter services according to a 
criterion and then narrow down their search depending on resulting records, there is a 
Guided search section: 
 
Fig. 1.6b. Guided or “faceted” search 
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After the initial selection in the page above, a first list of results will be displayed, and in 
the right column a “Current search” box will display the category that was selected and a 
“Guided search” box will display further category listings for narrowing down your 
search. 
The Current search box will always display all the search criteria that have been selected 
and also provide delete icons (crosses) for each of them in order to remove one or more 
of the criteria (to broaden the search again). 
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Fig. 1.6c. Guided or “faceted” search: current search box and guided search box 

 

1.2.1.2 Example: search for services that may want your contents 

Example: an information manager manages a document repository containing resources 
on the subject of plant protection; the repository implements the OAI-PMH interface and 
they are looking for service providers that may be interested in harvesting documents 
from the repository. 
In the Advanced search page, in the first section of the form they can limit the search to 
the domain/subject “Plant Production and Protection” and to the type of service they are 
looking for: OAI harvester. 
 
Fig. 1.7. Advanced search: only OAI harvesters in the subject area of Plant protection. 

 
 

1.2.2 Learn how to exploit / create interoperable services 

Beside a section providing tutorials and glossaries on technologies and standards for 
interoperability, the RING provides useful learning material also in the metadata 
available for each service, where the owners of the service are invited to provide 
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instructions on how to use their service (query it, export from it, or contribute to it) and 
clear examples. 

1.2.2.1 Instructions and examples provided by service managers 

Although these fields are not mandatory, the owners of services registered in the RING  
are invited to provide instructions on how to use their service (query it, export from it, 
or contribute to it) and clear examples. 
This feature is especially useful when a service offers a technologically complex 
interface (web services, an OAI-PMH interface, a SPARQL engine). 
Beside being available in the service record, instructions and examples are also 
extracted and made available in a special search interface under “How to” at 
http://ring.ciard.net/how.  
 
Fig.1. 8a. Specific example provided for the AgriFeeds service in order to get a specific feed  
 

 
 
Fig. 1.8b. Instructions provided for the GFAR document repository on how to search and 
harvest records 

 
 

http://ring.ciard.net/how
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Fig. 1.9. The special search interface for examples under “How to” 
 

 

1.2.2.2 Tutorials 

Under “How to”, tutorials (http://ring.ciard.net/tutorials) and glossaries are becoming 
available. 
 
Fig. 1.10. Index page of one of the available tutorials 

 
 

http://ring.ciard.net/tutorials
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1.2.3 Register your service(s) on the RING 

1.2.3.1 Register an account 

Users need to create an account in order to register new services and new organizations. 
Once a user creates an account, whenever he adds a new service he becomes the author 
of that record and will be responsible for the information contained in that record. 
  
To create an account, click on Register in the left column under “Members Area”. 
 

 

 
 

Mandatory fields are indicated by 
an asterisk. 

This information is 
not mandatory, but 
we encourage users 
to tell us more about 
their involvement 
with CIARD and 
their expertise, so 
that this platform 
can also work as a 
resource for finding 
experts. 
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If you have created an account but you do not remember your password, you can ask the 
system to send you a new temporary password and then reset your password to 
whatever you like. 
 

 
 
On the next page, type your username if you remember it, or your email address. 
You will receive a temporary login link in your mailbox. 

 
When you receive the temporary login email, click on the link in the email body: you will 
be directed to a page where you can login. After clicking on the  Login button, you will be 
directed to your Account page where you can reset your password. 
 

This control helps 
us prevent 
automated 
registrations by 
spamming systems 
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1.2.3.2 Manage your submissions 

If you have already submitted records (services or organizations), you can see a list of 
them and edit any of them by clicking on the “Your submissions” link in the left column 
under “Members Area”. 
 

 
 

1.2.3 Register an information source / service 
 

Set a new password and confirm it 

Clicking on the title of one of 
your submissions, you can see 
the full record. 
Clicking on [edit], you can edit 
the record: clicking on it will 
open the editing form, which is 
identical to the input form 
described below in chapter 1.2.3 
(Register an information source 
/ service)  
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After logging in, you can click on “Add a new service” under “Member area” in the left 
column to register a new service 
Before registering a new service, please check if the service has already been registered 
by searching for it in the simple search page: http://www.ciardring.net/services  

What to register in the RING 

We consider a "service" any platform that provides information services from one server 
instance (website, mail server, web services, XML archive...) to any client (browsers, 
email clients, news readers...).  
Examples are search engines, databases, repositories, Open Archives, RSS feeds, XML 
files,  RDF stores... 

Who can register services in the RING 
Anybody can register new services in the RING, provided that they know the necessary 
administrative and technical information about the service and they are responsible for 
the service or authorized by a responsible person. User registration is required in order 
to trace the source of information and allow users to edit their submission in the future. 
(For instructions on registration, see previous chapter) 

How to register an information service 
 
1. Click on "Add a service" in the "Member area" menu on the left. 
 
2. Start filling in the mandatory information in the form. 
The registration consists of 8 steps: you can move back and forth between steps by using 
the buttons at the bottom of each screen (when editing a service that was already 
submitted, you can also move freely from one step to another using the links in the left 
box called "Registration steps").  
 
Example: step 3 of the registration process (“Thematic coverage”)  

 
 
Only a few fields are mandatory, however please fill in as many as possible in order 
to make your service easily searchable in the directory. 
 
Upon registration of the service, please fill in at least the basic mandatory fields under 
the first two steps: "Basic information" and "Geographic scope", then you can come back 
later and fill in the remaining fields.   

Step summary 
Current step 
Progress bar (percentage) 
Back and forth buttons 

http://www.ciardring.net/services
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Even if at different stages, please fill in as many fields as possible in order to make your 
service easily searchable in the directory.  
Before filling in the sections on Standards and Instructions, please consider that you 
may need the assistance of the technical staff responsible for the service. 

Detailed instructions for filling in the service registration form 

  
Step 1. Basic information 
 
Name of the service: When filling the "name" field, please avoid using an article at the 
beginning. The system will warn you if the name of the service already exists in the 
database and will not allow you to use a duplicate name.  If your source / service has a 
very common name (like “University Library” or “NARS directory”), please include some 
specification in the title that help identify the service in the search result lists (e.g. the 
name of the country, or the full name of the Institution). 
 

 
 
 

The URL where your source / service 
is available on the web. Provide a 
specific URL (e.g. if you are registering 
an RSS feed, provide the URL of the 
feed, not that of the website). 

The owner of a service is the 
Institution that manages the 
service. In order to avoid 
duplicate names of 
Institutions, first search the 
existing list of Institutions by 
clicking on the magnifier (or 
by start typing the name and 
seeing if the name appears). If 
the Institution is already 
there, select it. Otherwise, 
click on the “+” (plus) sign in 
order to add a new one. 
This field is repeatable, as 
there may be more than one 
Institution responsile for a 
service. 
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Step 2. Geographic scope 
 
Geographic coverage refers to the coverage of your information system, not the 
location.  

 
 
Location (the map) refers to the location of the information service, identified with the 
location where it is maintained, independent of its physical hosting or their actual 
geographic scope. Notice: click on the map to find the location: you can zoom in and out 
and drag the map as in GoogleMaps. Your service will appear in the map in the 
homepage only if you mark it on the map below 

 
Step 3. Thematic information 

Depending on what you 
select here (national, 
regional or global), you 
will be prompted with a 
list of region and/or 
countries. 
This geographic indexing 
is different from the 
Location field at the 
beginning: this refers to 
the geographic scope of 
your service, not the 
location where it is hosted. 
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Step 4. Type and content 
 

 

 

This is a classification of agricultural 
topics based on the Agris categories. 

If the classification above does not 
have a category that is specific enough 
to define the content of your service, 
you can add topics here: this is a free-
tagging field. 

Also information services that contain 
only a certain percentage of records 
on agricultural topics can be 
registered in the RING. 

These fields are free-tagging, 
but in order to facilitate 
searches and browsing it is 
strongly recommended to use 
terms that are already in the 
system. 
If you start typing, a list of 
already used terms will appear. 
You can use more than one 
keyword: separate them with a 
comma. 

Also this is a free-
tagging field. 
Please use existing 
keywords as much 
as possible. 

Provide the number of records 
that are available in your system. 
Even if this number changes in 
time, even providing a rough 
number helps to build statistics in 
the RING. 
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Step 5. Standards and technologies 
This is the most technical section of the registration form. This information is crucial to 
clarify how your service is interoperable by other systems. For more information on 
these concepts, see part 2 on Interoperability. 
 

 
 
 
 

 
 

 
 
 
Step 6. Instructions 
 

Telling other IT specialists which software tool you 
used to build your service can help them to select 
appropriate tools to build a similar service. 

The Knowledge Organization System (KOS) 
you use in your system to index records by 
subject or as authority list for special fields. 
This list of KOS comes from the Agricultural 
Information Management  Standards (AIMS) 
website. 
This information is very important to 
understand how to interoperate a service. 
See part 2 on Interoperability for more 
information on KOS. 

This list of metadata sets comes 
from the Agricultural 
Information Management  
Standards (AIMS) website. 
This information is very 
important to understand how to 
interoperate a service. 
See part 2 on Interoperability for 
more information on KOS. 

These fields cover more 
technological aspects of the 
service.  
They are free-tagging fields, as 
there is no agreed standard list 
of formats (XML, CSV...), 
protocols (OAI-PMH, SOAP...) 
and technical 
frameworks/architectures (OAI, 
RDF, Linked Data). 
In order to facilitate searching 
and browsing and provide a 
coherent list of technologies, 
please use existing keywords as 
much as possible. 
See part 2 on Interoperability 
for more information on these 
technologies. 

Information services can adopt different standards 
and technologies for harvesting/importing records 
(input) and for exposing/exporting records 
(output): the RING therefore collects the same 
information both for the input and the output.  
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Please provide detailed instructions on how your service can be interoperated, e.g. the 
URLs, the parameters, the output format etc.  
 
Step 7. Information flows 
This section aims at highlighting the information flows between services that are 
registered in the RING. By filling in this information you will make your service appear 
in the "Information flows" page at http://ring.ciard.net/information-flows. 
“Re-using” information from a service means harvesting, aggregating, importing, 
embedding records from a service. Even just embedding an RSS feed from a website 
means re-using its information. 
If you know that other services are re-using records from your service, please also 
indicate it here.  
If your service exchanges information with other systems that are not registered in the 
RING yet, please encourage the owners of these systems to register them in the RING so 
that you can link to them. 
The field is repeatable: select as many services as necessary.  
 

 
 

1.2.4 Get your system to request data from the RING 

RSS feeds 

A general feed with metadata on all registered services is available on all pages with a 
link in the right column. The URL of the feed is http://ring.ciard.net/rss/services/all.  
This feed is an RSS 1.0 (RDF) feed containing basic RSS metadata and some additional 
DOAP elements. 
RSS feeds per owner organization are also available by browsing “By organization” (in 
the left menu) and clicking on any organization. 

RDF store 

The RING database is also available as an RDF store. (See part 2 on interoperability for 
more information on RDF). 
 
1) On each service page, there is a link to its RDF representation.  

You cannot refer to 
services that are 
not registered in 
the RING. Select 
one of the existing 
services: you can 
view all services by 
clicking on the 
magnifier, or you 
can start typing the 
name of the service 
you are looking for 
and see if it 
appears. 

http://ring.ciard.net/information-flows
http://ring.ciard.net/rss/services/all
http://www.ciardring.net/zh-hans/glossary_terms/resource-description-framework-rdf


The RING Handbook 

The RDF vocabulary that has been chosen to describe services is DOAP ("Description of 
a Project"), which was conceived to describe software projects. Some DOAP properties 
are specific to software tools more than to services, but it seems the most suitable 
vocabulary, among those that are widely known and adopted, for the content of the 
RING.  
The URI for each service is built as follows: RING-domain/node/service-ID/rdf.  
For example, the URI of the AgriFeeds service in this RDF store is: 
http://ring.ciard.net/node/2417/rdf 
 
2) The whole RDF store is accessible through a SPARQL engine, which means that any 
system can run remote queries and get the resulting triples. 
The endpoint of the SPARQL engine is: 
http://ring.ciard.net/service/sparql 
The vocabularies used in the RDF store are: 
RDF: http://www.w3.org/1999/02/22-rdf-syntax-ns# 
RDFS: http://www.w3.org/2000/01/rdf-schema# 
FOAF: http://xmlns.com/foaf/0.1/ 
DOAP: http://usefulinc.com/ns/doap# 
 
On the following page on the RING website you can find some examples of SPARQL 
queries with a basic tabular representation of the resulting triples: 
http://ring.ciard.net/rdf-store.  
 

http://ring.ciard.net/node/2417/rdf
http://ring.ciard.net/service/sparql
http://www.w3.org/1999/02/22-rdf-syntax-ns
http://www.w3.org/2000/01/rdf-schema
http://xmlns.com/foaf/0.1/
http://usefulinc.com/ns/doap
http://ring.ciard.net/rdf-store
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Part 2. Interoperability: standards and technologies 

2.1 Interoperability 
“Interoperabilty is a feature both of data sets and of information services that give 
access to data sets. When a data set or a service is interoperable it means that data 
coming from it can be easily “operated” also by other systems. The easier it is for other 
systems to retrieve, process, re-use and re-package data from a source, and the less 
coordination and tweaking of tools is required to achieve this, the more interoperable 
that source is.  
Interoperability4 ensures that distributed data can be exchanged and re-used by and 
between partners without the need to centralize data or standardise software.  
Some examples of scenarios where data sets need to be interoperable: 
 

 transfer data from one repository to another;  
 harmonize different data and metadata sets;  
 aggregate different data and metadata sets;  
 virtual research environments;  
 creating documents from distributed data sets;  
 reasoning on distributed datasets;  
 creating new information services using distributed data sets.”5  

 
Information sources need to become more easily “discoverable” and to allow other 
services to semantically query, re-use and re-package their information; in other words 
they must become truly interoperable and allow for easy automatic retrieval of 
information, while work on mapping between vocabularies or advanced natural 
language processing must be done to improve the semantic accessibility of information. 
 
Standards and technologies that improve interoperability are described below. 
These standards and technologies are used in the RING as indexing criteria in order to 
make it easy for information professionals to quickly identify sources and services that 
adopt them. 
Below, standards and technologies are roughly classified under Description and 
indexing standards (metadata sets, KOS, rules and encoding), Protocols and 
Architectures, but since there is no agreed way of really defining and classifying these 
techniques and users may find a granular and exact classification too rigid and artificial, 
in the RING the organization is slightly different: 
 

 Metadata sets  
These include metadata sets that have been formalized in any way (schemas, 
definition files, namespaces) and the reference list comes from the Agricultural 
Information Management Standards (AIMS) portal. 

 KOS 
“Knowledge Organization Systems”: classifications, subject headings, thesauri, 
ontologies used to index data. The reference list comes from the Agricultural 
Information Management Standards (AIMS) portal. 

                                                        
4 http://en.wikipedia.org/wiki/Interoperability  
5 From “Building the CIARD architecture for data and information sharing. Background Note for the e-
Consultation April 4 - 15” (http://...)  
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 Technology / architecture  
This classification covers what in the following chapter is described under both 
Protocols and Architectures. This is an open list (a free-tagging list), which at the 
moment includes OAI-PMH, RESTful web services, RSS, SOAP, SRW/SRU, XML-
RPC. 

 Notation 
This refers to what in the following chapter is described under “Notation / 
serialization”. Since there is no reference list for such “formats”, this is an open 
list (a free-tagging list), which at the moment includes CSV, Json, MARC, N3, TXT, 
XML.  

2.2 Description and indexing standards 

Matadata sets 

Metadata  

“Data about data”: the elements that describe an entity of a specific type, e.g. for a person 
 
 
 
 
Agreeing on a metadata set means agreeing on a common set of elements to exchange 
information of a certain type. 

Metadata vocabularies 

Formalization of a metadata set in a series of agreed “property names” for metadata 
elements, e.g. for a person: 
 
 
 
Vocabularies allow machines to share metadata using the same “labels” for metadata 
properties. 

Namespaces 

Metadata elements only have a specific meaning within the vocabulary where they were 
created; these vocabularies are defined in “namespaces” and elements must associated 
with a namespace in order to have some meaning 
 
 
 
 
 

First name: John 
Last name: Doe 
Country: United States of America 

given_name: Valeria 
family_name: Pesce 
country: Italy 

 dc:date indicates the “date” element in the Dublin Core namespace (shortened in the 
dc: prefix: mappings between namespace URIs and prefixes must be given to 
machines) 

 foaf:given_name indicates the “give_name” element in the AgMES namespace 
(shortened in the ags: prefix)  
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Namespaces are needed in order to avoid duplication of element names and 
misinterpretation 
 
 
 

KOS and Authority data lists 

Knowledge Organization Systems are controlled lists (flat, hierarchical, or organized as 
an ontology) of terms or concepts, used to organize data according to subject areas, 
domains, geographic coverage etc. Examples are classifications, subject headings, 
thesauri, ontologies… 
Authority lists (which include KOS) are more in general controlled lists of “entities” (e.g. 
journal titles, author names, geographic names/codes, corporate body names…) used to 
identify an entity univocally.  

Notation, rules, encoding 

Notation, “serialization”, format 

Metadata elements (or better data sets, record sets, KOS etc, that are exposed through 
metadata) can be “serialized” in different notations of formats: 
Examples: 

• CSV comma separated values (->Excel) 
 

• XML 
 
 

• Microformats 
• Json 
• … 

“Rules”: structure, data types and encoding 

Vocabularies can be defined in specific “definition files” (DTDs, XML schemas, RDF 
schemas…) that provide machine-readable rules for structure, data types and 
encoding, e.g. the nesting of the “ags:locationCountry” element inside the “ags:location” 
element, or ISO encoding for countries and languages, specific date formats etc. 
 
 
 
 
(With the advent of RDF, the structure has become standardized and “structure” doesn’t 
indicate the nesting anymore but the class / property model of an RDF schema.) 

Notes on metadata sets and interoperability 

Recently, the advent of RDF and the common use of technologies for transforming 
metadata (stylesheets, mapping schemes…) has shifted the focus from format/structure 
(notation, vocabulary) to data (the actual data exposed through metadata): the use of 
the same vocabulary, format and structure has become less essential for exchanging 
information, while the use of agreed encoding standards and authority lists has become 
more and more important: for integrating a source in a service, it is essential that the 
necessary data are there and that they are encoded in an agreed machine-readable way. 

e.g. “source” element in different namespaces: 
dc:source in Dublin Core identifies the source book/document of a document 
rss:source in RSS identifies the URL from where the harvested item comes  

firstname,lastname,country 
Valeria,Pesce,Italy 
Justin,Chisenga,Ghana <firstname>Justin</firstname> 

<lastname>Chisenga</lastname> 
<country>Ghana</country> 

<ags:location> 
    <ags:locationCountry>GHA</ags:locationCountry> 
</ags:location> 
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2.3 Protocols 
“A communications protocol is a formal description of digital message formats and the 
rules for exchanging those messages in or between computing systems and in 
telecommunications. Protocols may include signaling, authentication and error 
detection and correction capabilities. A protocol describes the syntax, semantics, and 
synchronization of communication and may be implemented in hardware or software, 
or both”6 
In order not to create too many classifications in the RING and risk confusing users 
between technologies, protocols and architectures, the RING only has one classification 
for protocols and what we call “architectures” below.  
Creating a reference list for protocols and architectures is difficult also because some 
protocols leverage in turn other existing protocols and some architectures also define 
protocols: for instance, in the case of web-based services like those registered in the 
RING, the basic communication protocol is always HTTP, which is used by all the others 
(OAI-PMH, RESTful web services, SOAP, SRW/SRU, XML-RPC, SPARQL) and for instance 
SRW is a sub-specification of SOAP and SRU and RSS are forms of RESTful web services). 

2.4 “Architectures” 
Architectures in this context can be defined as “technological frameworks” designed to 
work thanks to a combination of standards and technologies of different types, e.g. 
combining a protocol with one or more metadata sets and one or more notations.  

RSS 

RSS stands for Really Simple Syndication. An RSS feed is a file that exposes syndicated 
contents from a website (or any source) in a way that can be read by RSS readers.  
RSS can be considered an “architecture” in that it is built from several standards and 
technologies: 

 it uses a metadata set defined in the RSS namespace (actually, two namespaces, 
RSS 1.0, which implements RDF, and RSS 2.0): in the RING this metadata set is 
included in the “Metadata sets” reference list; 

 it is serialized as XML; 
 in version 1.0, it implements RDF; 
 it is a form of RESTful webservice. 

 
Basic RSS 2.0 feed record: 
 
 
 
 
 

 
 
Since the RSS specification defines a basic metadata set (the core RSS metadata set) but 
also allows to extend this with any additional metadata set, knowing that a source is 
available as RSS feed doesn’t tell us everything about its metadata. This is why some 
sources that are indexed as RSS feeds in the RING are also indexed against different 
metadata sets. 
 
Example of RSS feed extended with Dublin Core metadata: 

                                                        
6 http://en.wikipedia.org/wiki/Communications_protocol  

<item> 
 <title>Web 2.0 Principles and Best Practices. An O'Reilly Radar Report</title> 
<description>What does Web 2.0 mean to your company and products? What are the risks and 
opportunities? What are the proven strategies for successfully capitalizing on these 
changes?</description> <pubDate>Sun, 01 November 2006 00:00:00 GMT</pubDate> 
 <guid>ISBN:0-596-52769-1</guid><author>Tim O'Reilly</author> 
 <link>http://radar.oreilly.com/research/web2-report.html</link> 
<category>technology</category> <category>web development</category> 
</item> 

<rss version="2.0" xmlns:dc="http://purl.org/dc/elements/1.1/">  
<channel> 
   <title>O'Reilly publications</title> 
   <link>http://www.oreilly.com/</link> 
   <item> 
      <title>Web 2.0 Principles and Best Practices.</title> 

http://en.wikipedia.org/wiki/Communications_protocol
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OAI-PMH 

In the context of the OA (Open Access) Initiative, the technical protocol called OAI-PMH 
(Protocol for Metadata Harvesting) is the agreed protocol to harvest metadata from 
repositories. 
The OAI-PMH architecture is based on OAI providers (or data providers) and OAI 
harvesters (or service providers). 
An OAI provider maintains one or more repositories (web servers) that support the 
OAI protocol as a means of exposing metadata. Implementing the OAI-PMH protocol 
means providing HTTP response pages to the six OAI “verbs” (Identify, ListSets, 
ListMetadataFormats, ListIdentifiers, ListRecords, and GetRecord). Responses are 
serialized as XML and can use one or more metadata sets, with the minimum 
mandatory metadata set being Dublin Core.  
An OAI harvester is a service that can import metadata from a remote OAI provider 
sending HTTP requests containing the OAI verbs. 
More details on the OAI-PMH architecture are available on the RING portal in the OAI 
harvesting tutorial: http://ring.ciard.net/oai-harvesting.  

RDF, the Semantic Web and Linked Data 

The “Resource Description Framework” (RDF)7 is more than an architecture, it is a 
conceptual framework supported by some accessory technologies that together help 
build what is called the “semantic web”. 
The conceptual framework is based on a very simple assumption: “triples” constituted 
by a subject. a predicate and an object can represent and describe everything. In the RDF 
model, subject and object are entities, or instances of “classes”, while predicates are 
“properties”. 
 
 
 
 
Reducing metadata to this essential structure eliminates a certain degree of incoherence 
and arbitrariness that is often found in the definition of metadata structures, adding 
more rigor to the model that has to be followed in describing things. Besides, the basic 
concept that subject and object should be represented as often as possible by URIs 
(Uniform Resource Identifiers) gives the possibility to identify entities univocally in 
different records, thus allowing to interlink records across sources and expand searches 
navigating through URIs.  

                                                        
7 http://en.wikipedia.org/wiki/Resource_Description_Framework  

Adam – is – a person 
Adam – knows – John 
John – lives in – New York 

<resource A> – <has title> – “War and Peace” 
<resource A> - <has author> - <person A> 
<person A> - <has name> - “Lev Tolstoj”  

 

http://ring.ciard.net/oai-harvesting
http://en.wikipedia.org/wiki/Resource_Description_Framework
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For predicates/properties, any metadata set identifiable through a namespace URI can 
be used. For subjects and objects, beside literals, URIs identifying entities should be 
used, preferably from widely used KOS and authority data sources that are exposed as 
RDF. 
 
RDF can be serialized in different ways: graphs (human-readable), RDF, N3, Json…  
 
Fig. 2.1. An RDF “graph” stating that a resource has a title ("RDF Source") and a creator 
and that this creator is of type Person and has a name ("Fabien Gandon") and a mailbox 
("mailto:fgandon@inria.fr") (from http://www.w3.org/Submission/rdfsource/):  
 

 
 
The corresponding triples are: 

Subject Predicate Object 
<http://www-
sop.inria.fr/edelweiss/fabien/docs/w3c/rdf
source/rdfsource.html> 

dc:title "RDF Source" 

<http://www-
sop.inria.fr/edelweiss/fabien/docs/w3c/rdf
source/rdfsource.html> 

dc:creator <http://ns.inria.fr/fabien.gandon/foaf#me> 

<http://ns.inria.fr/fabien.gandon/foaf#me>      rdf:type     foaf:Person 
<http://ns.inria.fr/fabien.gandon/foaf#me>      foaf:name    "Fabien Gandon" 

 
A possible representation of this graph in RDF/XML: 

<rdf:RDF xmlns:dc="http://purl.org/dc/elements/1.1/"  

xmlns:foaf="http://xmlns.com/foaf/0.1/"  

xmlns:rdf="http://www.w3.org/1999/02/22-rdf-syntax-ns#" > 

<rdf:Description rdf:about="http://www-

sop.inria.fr/edelweiss/fabien/docs/w3c/rdfsource/rdfsource.html">  

<dc:title>RDF Source</dc:title> 

  <dc:creator> 

    <foaf:Person rdf:about="http://ns.inria.fr/fabien.gandon/foaf#me"> 

     <foaf:name>Fabien Gandon</foaf:name> 

     <foaf:mbox rdf:resource="mailto:fgandon@inria.fr"/> 

   </foaf:Person> 

  </dc:creator> 

 </rdf:Description> 

</rdf:RDF> 

Linked Data8 (or Linked Open Data, LOD) is "a term used to describe a recommended 
best practice for exposing, sharing, and connecting pieces of data, information, and 
knowledge on the Semantic Web using URIs and RDF."9 It leverages RDF but it goes 

                                                        
8 http://en.wikipedia.org/wiki/Linked_Data; http://www.w3.org/DesignIssues/LinkedData.html   
9 http://linkeddata.org/  

http://en.wikipedia.org/wiki/Linked_Data
http://www.w3.org/DesignIssues/LinkedData.html
http://linkeddata.org/


The RING Handbook 

beyond explicitly recommending practices that are only optional in RDF: using URIs for 
everything and linking to existing URIs as much as possible, resolve URIs to URLs to 
provide more information about entities, use widely used vocabularies. 

2.4 Standards and good practices adopted / recommended in 
agriculture 

Metadata sets 

“Application Profiles” 

Some application profiles (metadata sets using elements from different existing 
namespaces) have been defined in the CIARD Content Management Taskforce for 
describing: 

– Documents (Document-like InformationOobjects, DLIOs): Agris AP 
– Learning objects: AgL-AP 
– News: RSS 
– Events: RSS + Ag-Event AP 

See http://aims.fao.org/website/Application-Profiles/sub 

LODE-BD recommendations 

In RDF, any existing metadata set (even if it had not been encoded as RDF) may be used 
(sometimes subject to a revision of the model). In the area of bibliographical data, where 
several metadata standards have always existed, the “Linked Open Data (LOD)-Enabled 
Bibliographical Data” (LODE-BD) recommendations (http://aims.fao.org/lod) provide 
guidelines on how to encode existing bibliographic data for the purpose of exchange 
across data providers and how to produce LOD-enabled bibliographic data. 
 

Other metadata sets  
A registry if metadata sets that can be useful in describing different types of agricultural 
information is available at http://aims.fao.org/vest-registry.   
The reference list for metadata sets on the RING portal is harvested directly from the 
AIMS website.   
 
 

Subject indexing 

 
Agrovoc 
AGROVOC (http://aims.fao.org/website/AGROVOC/sub) is the world’s most 
comprehensive multilingual agricultural vocabulary. Downloaded over a thousand times 
a year by dozens of countries, it is in daily institutional use to index and search 
documents, web pages and digital objects. Organized as a concept scheme, AGROVOC 
contains close to 40,000 concepts in over 20 languages covering subject fields in 
agriculture, forestry and fisheries together with cross-cutting themes such as land use, 
rural livelihoods and food security. 
Agrovoc is available: 

 as a browse / search web interface:  
http://aims.fao.org/website/Search-Terms/sub  

 as a dataset to download (in different formats):  
http://aims.fao.org/website/Download/sub   

http://aims.fao.org/website/Application-Profiles/sub
http://aims.fao.org/lod
http://aims.fao.org/vest-registry
http://aims.fao.org/website/AGROVOC/sub
http://aims.fao.org/website/Search-Terms/sub
http://aims.fao.org/website/Download/sub
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 as “web services” that other applications can call to integrate Agrovoc terms:  
http://aims.fao.org/website/Web-Services/sub  

 as “Linked Data”:  
http://aims.fao.org/website/Linked-Open-Data/sub  
Using the Agrovoc URIs that have been published as Linked Open Data (LOD), any 
source can become a LOD source and have its records automatically linked to 
related records on the web. 

Other KOS 

A good reference list of “subject indexing vocabularies” or “Knowledge Organization 
Systems” (KOS) is available on the AIMS website: http://aims.fao.org/vest-registry. 
The reference list for KOS on the RING portal is harvested directly from the AIMS 
website.   

Authority data 

Authority data lists (which may be considered to include KOS) are more in general 
controlled lists of “entities” (e.g. journal titles, author names, geographic names/codes, 
corporate body names…) used to identify an entity univocally. 
Examples of authority data lists that are useful for managing agricultural information 
are:  
 
FAO Geopolitical Ontology 
The Geopolitical Ontology (http://aims.fao.org/website/Geopolitical-Ontology/sub2) is 
a collection of triples providing URIs for geographic entities mapped to labels in 
different languages and country codes used in different standard lists, It is available as 
RDF. 
 
Journal Authority Data (JAD) Collection 
The JAD collection (http://aims.fao.org/authority-search) provides authority data on 
journals associated to food, agriculture, development, fisheries, forestry and natural 
resources. It is available as RDF. 

http://aims.fao.org/website/Web-Services/sub
http://aims.fao.org/website/Linked-Open-Data/sub
http://aims.fao.org/vest-registry
http://aims.fao.org/website/Geopolitical-Ontology/sub2
http://aims.fao.org/authority-search


The RING Handbook 



The RING Handbook 

 


