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5. Impact and Benefits
   • Though the system was not implemented, the KM team finally realises the power and impact (offering an additional dimension 
      to locate asset) of a tool like TaxoFolk
   • Common tags used by users turn out to be a valuable source of information to consider during taxonomy revamp especially 
     on the setting of terms and phrases; further discussion with users on how certain tags/labels are used reveals the mental 
     models of many users
   • At the time when I showed TaxoFolk to the organization, they were not piloting other projects hence I would say much of the 
    change and understanding are attributed to TaxoFolk. The KM team appreciates that during taxonomy revamp, more 
    consideration needs to be paid to a user’s perspective on what they perceive and their use of common terms (which may well 
    be different from terms that the organization has adopted)
   • Delivering explanations at various levels of abstraction, patience, and provide a prototype or demo system for users to try 

6. Next Steps
Tag clouds can also be generated from user contributed tags and are provided to users as an additional mean to navigate over 
knowledge assets. These tags have improved the findability of explicit assets in the organization. From the research perspective, 
we intend to apply for funds to support personalization of the TaxoFolk hybrid navigation system for individual users; at present it 
is one system for all users based on the contributed tags.

10) HALIZA JAILANI

Using knowledgebases using named entity recognition, query expansion and Linked Data, to support enhanced 
discovery  

1. About the Case Organization
The National Library Board Singapore manages the National Library, 26 Public Libraries and the National Archives, with a mission 
to make knowledge come alive, spark imagination and create possibilities.  NLB supports knowledge seeking activities by 
providing a trusted, accessible and globally-connected library and information service.

2. About the Challenge
 With the merger of National Archives Singapore (NAS) and the National Library Board in November 2012, it became critical to
harmonise library and archives metadata, name headings & controlled vocabularies so the public can discover resources from 
both agencies without having to go through two portals.  Metadata and terminologies need to be aligned. Knowledge organisation 
processes need to be centralised for efficiency and cost savings, and common tools shared. Not many libraries and archives in 
the world have merged their collections, difficult to do as archives and libraries organise materials differently.  The multi-level 
description of archives relates objects in a hierarchy and links the parts to a larger ensemble from the collection level 
perspective.  Libraries organise at the item-level.  

Names are largely not standardised in NAS, where 8 different databases are managed individually by different teams.  As a result 
a single person may have more than one form of name.  Search results for this person are not unified and resources are retrieved 
according to the name a user enters.  Merging of NAS collection as it is with the NLB collection will cause search results to be 
more fragmented.  A search for an entity whether a person, an organisation or a place will not pull content resources about the 
entity into a single list.  Like other NLs, NLB uses names authorised by Library of Congress Name Authority Cooperative 
Program (NACO) which observe strict rules for capturing every part of a name.  Where names cannot be established in NACO, 
NLB uses a separate list from a local file. 

In addition, the library world is undergoing a shift in thinking on how libraries catalogue resources and enable them to be 
discovered.  The long-time library cataloguing standard AACR2 (Anglo-American Cataloguing Rules 2nd Edition) was replaced 
with a less rigid standard that is more attuned to the needs of a digital world, called RDA or Resource, Description and Access.  
Increasing efforts are also being made to break the coded information out of the catalogue record so that they can be used as 
Linked Data and library materials can become searchable on the Internet.

3. What We Did
NLB used a three-pronged approach to organise the merged collections and improve resource discovery: (i) Data harmonisation 
& query expansion (ii) Linked Data implementation, (iii) Knowledge-base building.  
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NLB & NAS data harmonisation
Mapping was done between the archival schema, ISAD (G) and Dublin Core a generic schema for interoperability, where NLB 
had previously crosswalked 1.5m MARC records to DC.  We managed the hierarchical ISAD (G) with item-level DC relationships 
and collection level description.  About 6,000 people and organization names were extracted from the archives indexing system, 
de-duplicated and mapped to NACO and NLB local files.  The finalised set was centralised in NLB’s Knowledge Organisation 
System (KOS) and maintained in the Thesaurus & Taxonomy Editor (TTE), a vocabulary management tool. System enhancements 
and data integration were done for the archives, a new website launched and OneSearch, an integrated search for NLB (4.5m 
titles) and NAS (0.8m titles) was delivered in Aug last year. Due to the different forms of names, requests from owners, aliases and 
use in different languages, we are now working to provide a query expansion service that will enable the non-preferred names 
and associated forms of name to be searchable as desired.

NLB Linked Data implementation 
We implemented a Linked Data management system and created an extensible data model and an extended service vocabulary 
to support a web feature for NLB & NAS websites. More than 250,000 records and named entities were transformed into RDF.  
We incorporated a selection of the National Heritage Board’s galleries and museums metadata so as to create an RDF triple 
store of library, archive and museum data.  Going beyond publishing the RDF data, NLB takes this a step further by 
conceptualizing a widget for NLB and NAS websites that will allow users to perform contextualised searches based on entities 
found on the website.  Term extraction was done for unstructured data to enable nuggets of information to be extracted and 
added to NLB’s triple store.  Based on the raw data extracted, named entities were identified and added to the knowledge-base.  
The data was also analysed so that explicit relationships can be built into the extended service vocabulary.       

Knowledge-base Building
The above two approaches require a strong knowledge-base to meet discovery needs effectively. NLB named entities are 
described by a set of properties such as latitude and longitude and dates of birth and death. These set of properties need to 
be enriched if we are to deliver a useful service.  We have started enriching this knowledge-base and are working to enhance it 
by tapping on existing data on the Internet using Linked Data.  By leveraging on other knowledge-bases, we hope to be part of a 
global network of contextualised data.     

4. Challenges and Lessons Learned
Working beyond the library makes us realise that data exist at different levels and are organised differently because of this.  
Example, orientation or arrangement of work is important for museums and archives to understand the meaning and context of 
the artefacts and archival materials.  NLB do not manage its content this way.  Do we capture and control vocabularies for such 
purposes? Names may be authorised in different forms for Getty’s Union List of Artist Names vs NACO.  Which should be used 
or should a decision even be forced?  Materials & technique and object/work type classifications for museums are at a very high 
granularity compared to the type categories found in libraries and archives. Compromises need to be made and interoperability 
can only occur at a high level.  Insufficient metadata exist and vocabularies are not controlled or are unlikely to be controlled due 
to various reasons.  NLB is looking at cleaning and reconciling data for the three agencies but this effort has its limitations.        

5. Impact and Benefits
NAS content access and use has jumped substantially and we are now working to deliver OneSearch for the museum’s 
artefacts on the SGCool website (80,000 items) by mid this year.  Linked Data exposes poor quality data.  A good outcome 
from this is a commitment to improve the metadata descriptions and the use of applicable standards that would aid in collection 
organisation and stakeholders’ buy-in. 

6. Next Steps
NLB is now in a position to share building blocks and learning points from its semantics-based resource discovery journey.  NLB 
is also intending to share local terms, vocabularies and name headings to organisations with local cultural heritage collections 
and welcome their participation and use of the knowledge-base for their own resource description and discovery.  NLB has set 
targets and resources for the coming years to increase the knowledge-base and publish them on international registries.  
Internally, we will also be transforming a further 700,000 authority and metadata records into RDF to enrich the web feature.  
We will continue to publish our RDF data on international registries and begin work with other national libraries to link the 
collection into a network of Linked Data. 
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Service	  Value-‐add	  
-‐  Stakeholder	  buy-‐in	  	  
-‐  Staff	  competency	  &	  
resource	  crunch	  

-‐  IntegraCon	  &	  
interoperability	  

Authority	  Data	  Quality	  
-‐  Data	  integrity,	  cleanliness	  &	  	  	  
currency	  

-‐  Levels	  of	  data	  specificity	  
-‐  Unstructured	  Data	  –	  concept	  
extracCon	  

	  
	  Open	  Data	  

-‐ 	  Regulatory	  role	  for	  open	  
data	  standards	  
-‐ Public	  domain	  rights	  to	  data	  
-‐ Strategy	  for	  data	  sharing	  

Challenges	  and	  Learning	  Lessons	  



Thank you for your attention.. 

haliza_jailani@nlb.gov.sg	  


