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Using Linked Data and taxonomies to create a quick-start “smart” thesaurus  

1. About the Case Organization
The two current applications of this approach are a large scientific publisher and a large association with a robust publishing 
platform. 

In the first instance, the publisher has a growing, broadly based collection of over 100,000 articles from over 250,000 authors. 
The second is an association with a defined topical area; its 220,000 articles are from 900,000 authors and 29,000 institutions 
worldwide.

2. About the Challenge
Thesaurus applications have been in use for many years. With the increasingly complex and interconnected world available 
through digitization and the internet, the expected connectivity of information is growing at a logarithmic rate—everyone finds 
themselves buried in huge amounts of information. This has led to an ubiquitous need to track, find, and programmatically tag the 
information in meaningful ways for enhanced retrieval.

Increasingly, researchers are going directly to Google rather than to publisher websites to fulfill their research needs. This has a 
direct impact on the already struggling scholarly publishing industry.

Two instances of this challenge have led us to design the Smart Thesaurus. We have already proven the ROI of enriching content 
with subject metadata; further, we know that a thesaurus—with all of its relationships—provides a sound conceptual platform for 
information organization and retrieval. The next issue was how to enlarge that thinking to an actual working application for broad 
conceptual areas. We considered ontologies and other options for searching. We decided to build a proof-of-concept based on 
enriching and interlinking the data itself—combining Linked Data with a concept thesaurus. 

3. What We Did
We started by enriching the data using standard thesaurus (taxonomy term) tagging with our Data Harmony suite of tools 
(Thesaurus Master, a vocabulary management tool, and M.A.I, our Machine Aided Indexer) to automatically apply the terms to 
the articles. Next, we used the M.A.I. to tag the data full text inline. That is: wherever a thesaurus concept was mentioned in the 
full text, triggered by the M.A.I. Concept Extractor Engine, we inserted the taxonomy term as a full XML string, effectively 
enriching the content directly in the full text of each article.

In parallel, we added a field for Linked Data—to hold URI to a persistent source, such as dbpedia or Wikidata, for each thesaurus 
term—to the Thesaurus Master application. Therefore, each preferred term can have a link to one or more external resources, 
from which we can query off definitions, links to other data sources, and other information to create dynamic web interfaces.   

We adhered to the ANSI/NISO z39.19 Thesaurus Standard, which is comparable with the ISO 25964-1 Controlled Vocabulary 
Standard, for all thesaurus/taxonomy term record creation. We used DBpedia as a link to external resources and definitions 
where applicable. 

4. Challenges and Lessons Learned
One problem we encountered is that most Linked Data sources are not granular enough to supply a link for every term in a 
highly specialized scientific thesaurus; the more specific the term, the less likely that a relevant Linked Data source is available.

The optimal solution to this problem is to create the missing Linked Data pages (on dbpedia, Wikidata, or whatever Linked Data 
source is in use) to enrich the source data in the publisher’s specialized area; further, backlinks to the publisher’s topic pages (or 
other relevant areas of their websites) should be added as external resources. In this way, the organization is contributing to and 
enriching the growing network of linked data sources available on the web as well as promoting themselves as thought leaders in 
the industry.

5. Impact and Benefits
The results are dramatic increase in uptake of the articles and interlinking of the core content as well as building the community 
for each topical area. 

The benefits are clear.
   • Staff time is saved by better information retrieval, freeing them for other activities
   • Better search results for the end user (in this case, researchers)
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Padipedia: building a knowledgebase on paddy production using semantic web technology for MARDI 
(Malaysian Ministry of Agriculture)  

1. About the Case Organization
The Malaysian Agricultural Research and Development Institute (MARDI) is a leading agricultural research centre in Malaysia. 
MARDI was established in 1969 with the main objectives of generating and promoting new, appropriate and efficient technologies 
towards the advancement of the agriculture, food and agro-based industries. It is located in Serdang, Selangor and has 32 
branches nationwide. MARDI is mandated to conduct research in the fields of science, technical, economy, and social with 
regards to production, utilization and processing of all crops (except rubber, oil palm and cocoa), livestock and food.

2. About the Challenge
Main objective of the effort
To preserve knowledge about research and development on paddy and make it accessible for knowledge discovery.

Issue or problem
The ageing workforce represents an issue with knowledge loss as retirement occurs.  Knowledge loss will threaten the paddy and 
rice research process and activities in order to improve/sustain the rice industry in Malaysia. Electronic and written memos,
 journals and books provide expert knowledge but they do not connect the knowledge of the whole value chain of paddy 
research. Thus the paddy ontology is built to be the repository for storing and connecting the knowledge.

Prior to PADIPEDIA implementation, various divisions that are distributed nationwide were “disconnected” from involvement in 
the paddy research and development activities, making it more difficult to have an integrated knowledge repository. 

3. What We Did
The PADIPEDIA application is a web-based portal with searching capabilities, basic analysis and reporting function using 
Semantic Technology. The development of paddy ontology is an attempt to utilize semantic web technology for organizing 
knowledge. The paddy ontology will be the repository for storing and connecting the knowledge of the whole value chain of 
paddy production which includes breeding, agronomy, production system, pest and disease management, post-harvest and 
product development which is in line with the research scope of MARDI. Padipedia culminated from the need to preserve paddy 
knowledge and make it accessible for knowledge discovery. Users can obtain paddy-related information not only from within 
MARDI but from external sites as well. 

Innovations about this effort are:
   • Ability to perform Semantic Search based on concepts rather than keywords.
   • Ability to perform question answering using natural language.
   • Provides user access to published knowledge base in the form of open linked data which goes beyond PADIPEDIA 
     knowledge base by linking users to other publicly available knowledge repositories in the world within the Open Linked Data 
     Cloud.

   • Portals with embedded Linked Data can stream dynamically generated content from external data sources (other websites, 
     social media, news, images) alongside the publishers’ own content, establishing these portals as “one-stop shops” for 
     researchers—this helps to make the sites “sticky” by keeping users from leaving to search other sites
   • Topic pages on publishers’ websites enhanced with definitions queried from Linked Data sources without staff curation of 
     content

Without the core thesaurus and the automatic linking this set of tasks would have taken several man years of labor to produce 
the same result. This solution, with the ever increasing burden of so much content, is scalable. 

6. Next Steps
After combining content stored in a highly structured XML markup language (such as JATS), a well-formed topical thesaurus, and 
Linked Data, the next logical step is to implement a robust RDF triples database underneath the content and other data 
structures. This will help to make Smart Content—websites that are not only enhanced for human users, but completely 
machine-readable and able to draw inferences between concepts, objects, and entities elsewhere on the web.
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Points to Linked Data 
•  Point to relevant resources via URLs 
•  Leverage the thesaurus for rich ontology 
•  Link to other data repositories 

• Databases 
•  People nets 
• DBpedia 
•  External websites 
•  Twitter feeds 
• Google News alerts 
• Other resource files 
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Wikipedia; DBpedia 
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Add Information to the Thesaurus 
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One Concept, Unlinked 

X 
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Point to a Persistent External Source  
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Automating the Linking 
• Not every concept will have a match 
• Or a resource page 
•  Semantic functionality –  

•  Lots of synonyms will help  
•  Proximity and other rules 

• Create new resources or landing pages 
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Phrasing of Concepts Will Vary 
•  Exact concept match 

•  Add the URI to a field in the thesaurus 
• Different phrasing 

• Research funding/“Funding of Science” 
•  SILK  

http://personal.sirma.bg/vladimir/misc/silk-
book.pdf  

•  False matches 
•  Ecosystem engineer vs. Ecosystem 

engineering 
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Linking to External Datasets 
•  Link Thesaurus Preferred Terms 

• Resource describing the thesaurus 
concept 

•  SKOS parlance, is “the same as” 
•  Identify DBpedia pages for each term  
•  Identify other sources 
•  Backfill knowledge gaps 
• Concept exists  

• No content pages yet available 
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Application of a Smart Thesaurus 

•  Enriched inline tags 
•  Launch a search 
• Redirect to topic page 

•  Links to other data sources 
•  External content on a page 
•  Topic Recommendations 
•  Images 
• Recognition from Google, Google Scholar, 

etc. 
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Thanks! 
Questions? 

Marjorie M K Hlava, President 
Access Innovations, Inc. 
4725 Indian School Rd, Ste. 100 
Albuquerque, NM  87110  USA 
+1-505-998-0800 
www.accessinn.com 
www.dataharmony.com 
Email: info@accessinn.com 


