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1. Introduction and Overview

This appendix is based on the Project’s view of ‘The Development Requirement for an Operational Server’ prior to the cost-benefit analysis exercise, but also makes reference to changes made, both as a result of that exercise, and as a result of further analysis of the user workshop outcomes on the usability of the interface to the pilot server. In particular:

· The fact that AAT mapping was dropped from the requirement and MeSH and Regional modifications mappings made dependant on whether or not partnerships could be formed with funding partners who had an interest in these term sets. To a lesser extent, AAT is also in this latter category, but the cost is much higher for AAT and there is probably less clear benefit to JISC

· The fact that functionality associated with the Base Services Option (disambiguation, collection identification etc) was noted as an area requiring further sophistication based on additional research to be carried out during the two years proposed as the timescale for developing the Base Mapping Option

Requirements specified fall into five categories:

a. Controlled vocabularies and mappings proposed for a baseline operational server

b. Other possible controlled vocabularies and mappings

c. Functionality requirements known in detail, at least insofar as they were implemented in the pilot server (it is assumed that some of those relating to end user interface facilities will be extended and sometimes changed in the light of research proposed in the first two years of a project to develop an operational server)

d. Functionality Requirements not known in detail

e. Additional research proposed to inform development of the end user interface

2. Summary List of Requirements (with references to further details as appropriate)

Base Mapping Option [1]

Mappings database – See section 4 below under ‘DDC data importing and mapping’ and further information on mappings in sections 3 and 5

DDC spine and associated entry vocabularies – See illustration in section 5 below

LCSH and LCSH mapping - – See illustration in section 5 below

UNESCO and UNESCO mapping – See illustration in section 5 below

UK oriented modifications registry terms set creation – See Full Report section 4

UK oriented modifications registry term set mapping – See Full Report section 4

Term match facility – See section 4 below under ‘search algorithm’

Processes to cope with scheme updates – See section 4 below under ‘DDC data importing and mapping’

Staff amend maps facility – See illustrative staff interface screen in section 5 below showing native Wordmap facility. Note that detailed examination of how this will be used in practice has yet to be carried out.

Staff training module – Further detail to be determined during development project

Online user training module – Further detail to be determined during development project

Ability to host and map other schemes – Further detail to be determined during development project

Ability to interact with other mapping services – Further detail to be determined during development project

RDN terminologies harmonisation study– See Full Report section 5 under ‘Other Issues…’

RDN-based clustering tool study – See Full Report section 5 under ‘Other Issues…’

Interface needs user study (enhanced pilot with clustering) – See Full Report section 5 under ‘User Interface Considerations’
Base Services Option [2]
Disambiguation facility – See section 4 below under ‘HILT search algorithms’

DDC collection identifier – See section 4 below under ‘HILT search algorithms’

Any hits test/rank facility – See section 4 below under ‘HILT search algorithms’

User terms monitor – Further detail to be determined during development project

Other schemes option [3]
MeSH and MeSH mapping  – See illustration in section 5 below

AAT and AAT Mapping – No further information available

UK extensions option [4]
UK regions oriented modifications term set creation – Further detail to be determined during development project

UK regions oriented modifications term set mapping – Further detail to be determined during development project

3. Illustrative Description of Pilot Server

Pilot Terminologies Server Specification

The following components constitute the structure and function of the pilot server:  

1. Subject schemes

2. JISC collections database

3. Mapping functions

4. User interface

Subject schemes 

Four subject schemes have been incorporated into the pilot terminologies server. These are: DDC, LCSH, UNECSO, and MeSH. The DDC and LCSH mapping has been provided by OCLC. An illustrative mapping of UNECSO and MeSH terms to DDC has been conducted to provide examples of mapping in practice.  

JISC collections database

One of the components of the server is a collections database covering JISC collections and services. The database consists of URL links and brief description of each collection or service, or service collection strength. Each collection, service, or service collection strength is classified by DDC. The database also records which subject scheme collections and services use to describe the resources in their collections.
Mapping functions

A relatively comprehensive literature review (Appendix B.2) was conducted to investigate the problems and issues in integrating and mapping thesauri and classification schemes and the different types of mapping reported in the literature.  A list of 19 match types was provided in the review. In order to explore further the problems and issues of mapping in practice some mapping exercises were carried out and reported in Appendix B.3. Based on the literature review and the mapping exercise some examples of mapping were selected to build into the server. The examples and their match types are provided below:

	Match type
	First scheme

DDC
	Second scheme

MeSH



	Type 1: Singular plural
	Teeth
	Tooth


	Match type
	First scheme

DDC
	Second scheme

LCSH



	Type 2: Exact match
	Teeth
	Teeth


	Match type
	First scheme

DDC
	Second scheme

UNESCO



	Type 3: Concept match
	Persons in late adulthood
	Elderly


User interface

There are two user interfaces to the pilot terminologies server namely search user interface for end-users and the staff user interface. 

The end-user interface consists of three screenshots i.e. the homepage, disambiguation page, collection identification page. On the home page or term input stage users enter a search term and activate the search. On the disambiguation page users will be provided with a list of terms and their DDC context for the user to choose from. Since the service uses DDC as the main backbone, in most cases there are chances that users are presented with more than one option, in that case they require to disambiguate or contexualise the search term. On the collection identification page users will be presented with a list of JISC collections relevant to the search term selected at the previous stage as well as the Dewey Hierarchical path in which the search term appears. In addition to the collection titles and their brief description, users can find out about the associated subject scheme the particular collection uses for organisation of their contents and the mapped search terms for that scheme to DDC together with Dewey number for that collection. At the final stage users can get access to collections through clicking on each collection’s link. 

The staff interface allows the librarians and indexers to create, amend or manipulate different versions of subject schemes held within the pilot terminologies server.  For instance, staff can make changes to local versions of DDC or UNESCO through the interface. (Screenshots from both end-user and staff interfaces are included in the final report).

Figure 1 shows the homepage of the HILT pilot interface. The homepage consists of a search bar, a brief description of the service, a link to search tips and Dewey Decimal Classification (DDC) specific subject categories for browsing.  

Figure 2 depicts the disambiguation stage of the HILT pilot service with possible options retrieved from DDC. At this stage the user contextualise their search terms and decide which option to choose. This page consists of a number of possible options and their context i.e. DDC hierarchy and a button labelled “more results” using which the user is able to search for more similar results. 

Figure 3 shows the screenshot of the collection selection stage. The features on this page include: a search bar, DDC hierarchy for the selected term, a browsable list of JISC collections retrieved, Information on subject scheme used with mapping from unprocessed DDC number to appropriate term in subject scheme used by highlighted collection, DDC number for the collection, and a link to host service search screen option. 

Figure 4 shows a JISC collection found as a result of selecting the term teeth. 

Figure 5 shows the HILT pilot terminologies staff interface where different terminology instances can be created, modified or manipulated. 
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Figure 1. Homepage of the HILT Pilot Terminologies Service 
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Figure 2. Disambiguation page of the HILT Pilot Terminologies Service
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Figure 3. Collection selection page of the HILT Pilot Terminologies Service
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Figure 4. JISC collection found by the search term “Teeth”
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Figure 5. HILT pilot terminologies staff interface

Functional Description of Pilot Server

HILT search mechanisms

Users can either browse the taxonomy or search by typing in a query.  The overall architecture of the system is shown below.

















Search algorithm

The search process is quite complex and not intuitively obvious. During testing it became clear that no single algorithm could give the best results for all search terms. The resulting process appears to give useful results for most search terms tried, but is not guaranteed to give the best results for all possible search terms.

The system goes through the following steps when it receives a query.

1. Look for an exact match against the query term.

2. If there are 5 or more matches, the results are displayed. If there are between 1 and 5 matches, the system will adopt a pattern matching approach, looking for the term with any characters before or after it. For example, a search for ‘science’ would find ‘natural sciences’ and ‘science and mathematics’. The additional results are appended to the exact matches.

3. If there are no results found for step 2, the system will look for the search term and any characters after it (but not before). For example if the search term is ‘compute’ the system will then retrieve ‘computer’, ‘computerization’ etc.

4. If there are some results, system offers a ‘more results’ button. This results in stemming of the search term (removing plurals, ‘ing’, ‘ed’ etc.) and a pattern-matching search as in step 2. The Porter stemming algorithm is used: see http://www.tartarus.org/~martin/PorterStemmer/
5. If no results are found following step 3, the system will adopt a pattern matching approach again, as in step 2.

6. If there are still no results, the system will parse the query (to identify any individual words), remove stop words such as ‘the’, ‘in’, ‘and’ etc, and then run a search on the individual words using the same steps outlined above. The results will then be merged, deduplicated and ranked and returned to the user.

Multi-word queries

Before displaying results from multi-word queries, the system removes duplicates and assigns weights to individual items. If the same item has been retrieved as a result of a search with different words, that item gets a higher weighting (ranking) in the display of search results. The merging and ranking of search results gives the same effect as an AND search followed by an OR search.

If the user types in boolean terms such as AND or OR these will be stripped out as stop words and ignored. Each remaining word is then handled individually.

If a search term is entered as a phrase in quotation marks, it will be treated as a single word and no parsing takes place.

JISC collections database

The collections database is stored on a separate server and uses different database software to the HILT server. Once the user has selected a term (either by browsing or by search and disambiguation), the system identifies any collections relevant to that term by searching the collections database, then displays the collection name and description along with any subject terms relevant to that collection.

Searching the collections database involves the following steps:

1. The system retrieves the DDC number of the selected term along with the features (subject terms, taxonomy and relationship) corresponding to that term stored in the Wordmap database.

2. DDC numbers can be a single number (371.11) or a range (371.12-18). In the case of a range of DDC numbers, the system retrieves all the collections in that range. Otherwise, it retrieves collections relevant to the single DDC number. 

3. The system also retrieves some broader collections. For example, if the DDC number of the term is 371.2134, the system retrieves collections with DDC number 371.2134, 371.213, 371.21, 371.2, 371, and 370. If there are no results for all these searches the system adopts a pattern searching to retrieve related collections, e.g. all collections with DDC number starting 371.

4. If the selected term is from DDC table 2 or table 6 (standard subdivisions) rather than the main DDC schedule, the table number is converted to a DDC number (table 2 maps to the DDC 900s and table 6 maps to the DDC 400s) and then treated as a DDC number when searching the collections database. For example, a search for ‘Cairo’ will retrieve T2-621.6 from table 2, which will retrieve any collections with DDC number 962.

5. If the collection allows remote searching by appending a variable search term to a fixed partial URL (as in the OpenURL standard), and if it uses one of the recognised taxonomies, then the system offers the user the option of dynamically searching the remote collection using the appropriate term provided by the terminology server. In order for this function to operate, the collections database has to include the partial URL to which search terms can be appended and remotely submitted (as well as the URL of home page of the collection), e.g.: 

http://www.data-archive.ac.uk/search/indexSearch.asp?ct=xmlKeywords&q1= 

At present this option is possible with only a small numbers of collections.
DDC data importing and mapping

The DDC 21 schedules are supplied by OCLC as a single large (50Mb) XML file. DDC tables are supplied in a separate (10Mb) XML file. A Perl program was written by Wordmap to convert this to Wordmap’s own XML file format, so that it could be loaded into the Wordmap software. Various problems with this program were identified and fixed and the data reloaded several times, to correct hierarchies, character sets etc. This was a slow and uncertain process, and a more flexible and manageable method was required. A Visual Basic program was therefore written by CDLR to parse the OCLC XML file and load it into a relational database, then export it in Wordmap XML format. This had several advantages over the original method for data import:

· It gave far more precise control over which components of the DDC data were loaded into Wordmap.

· It ensured correct hierarchies were created.

· It improved database performance by removing numerous notes and other parts of the DDC schedules not being used for the HILT server.

· It allowed standard subdivisions to be parsed and imported.

· It allowed other taxonomies to be handled in a similar manner, e.g. Unesco.

· It offered a means of applying mappings between terms to the XML file, before loading it into Wordmap, enabling possible automation.

· It offered a means of applying existing mappings to any new versions of DDC.

Wordmap data structure

The structure of a Wordmap taxonomy has three major components: terms, synonyms and features. The DDC schedules are represented in a Wordmap taxonomy as follows:

	Wordmap
	DDC

	Leadword
	Heading

	Synonyms
	Relative index entries

	Features
	DDC numbers, LCSH terms, mappings, notes etc

	Wordset (all the above)
	Entry (all the above for a given DDC number)


Synonyms may be in any language and must have an associated language code. Only English is used at present. There are numerous types of feature, and new features types may be added. Wordmap provide a number of APIs (application programming interfaces) which allow various types of predetermined search, and retrieval of different elements of a wordset. Only leadwords and synonyms are currently searchable, not features. Therefore, in order for LCSH terms and index entries to be searchable, they have to be added as synonyms as well as features. 

Mappings

All mappings held in Wordmap are currently implemented as features. The Wordmap software provides a function called inter-taxonomy links, which in theory may be used for mappings, but these do not currently provide the functionality required for the pilot terminology server.

A successful mapping between DDC and another taxonomy requires four pieces of information:

· DDC number, e.g. 246.53. This functions as a unique concept identifier.

· Taxonomy name, e.g. Unesco

· Mapped term, e.g. Icons

· Match type, e.g. exact, singular/plural, concept

In order to implement mappings in Wordmap, the match type is implemented as a feature type, and the mapped term is preceded by the taxonomy name. For example:
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Here the span1 feature is the DDC number, sm refers to a statistical mapping between DDC and LCSH (provided by OCLC) and ri refers to releative index entries, which are currently stored as both synonyms and features.

Although several match types have been identified, only three are currently used:

hiltexm: exact match, e.g. Icons / Icons

hiltspm: singular / plural match, e.g. Tooth / Teeth

hiltctm: concept match, e.g. Medical ethics / Ethics of medicine

All other feature types are either defaults provided by Wordmap or represent XML tags held in the source DDC file supplied by OCLC. (Single DDC numbers are identified by span1, while ranges are identified by span1 and span2.)

Mappings can be added manually, using the Add button in the Wordmap interface, as shown above, or can be applied to the XML file before importing the date file to Wordmap. Both methods have been used successfully. Using the Wordmap interface is simpler and more user-friendly, while applying mappings to the XML file enables automation and aggregation of mappings (in a known format) from multiple sources, as well as providing a means for mappings to be applied to a different source data file (e.g. DDC22).

4. Illustrative Mappings from Pilot Server

See http://hiltpilot.cdlr.strath.ac.uk/pilot/examples/ 
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