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coordinated system built according to existing standards. The subject authority file, 

maintained in the MARC21 format, contains approximately 69000 headings (preferred 

terms), 87000 variants (non-preferred terms),  and 117000 relationships between the terms.   

Subject searches in our library catalogue still comprise a significant number of all searches – 

statistics of transaction logs show that it is almost 20%  -- and the proportion of failures in 

finding information is not high. However research has demonstrated that understanding and 

exploration of subject headings cause many problems, not only for the end-users, but also 

for many librarians (Franz, Powell, Jude & Drabenstott, 1994; Drabenstott, Simcox & Fenton, 

1999; Antell & Huang, 2008). One of the important issues is to improve the quality and 

speed of indexing. We do not want to compete with search engines, but the speed of 

providing information is important for end-users. We also want to improve the time spent in 

teaching new indexers. This is connected with the complication of the pre-coordinated 

grammar. Another important issue is to help indexers in finding the best term in the complex 

network of relationships to index specific book or other resources1 (Library of Congress 

Subject Headings Pre- vs. Post-Coordination, 2007). Our observations and statements of 

librarians from libraries that use JHP BN confirm these insights. We are aware that a more 

efficient way of information retrieval is required, but we do not want to waste high quality 

controlled vocabulary.  

 

The first step to improve subject information discovery was an attempt to simplify the syntax 

and to shorten the subject headings: form subdivisions have been taken out of the subject 

headings strings and later transformed in genre/form index terms. This was the first step 

toward facetisation. Facetisation is thought to have many advantages (Condit Fagan, 2010), 

but it does not bring a solution to one of the crucial issues facing libraries, today and in the 

future, which is the way of presenting library resources in the online environment. The 

library still offers a textual representation of catalogues, although appropriate visualised 

information is easier to understand and navigate. We will continue the work on 

simplification of JHP BN. Our intention is to develop JHP BN vocabulary and to simplify its 

grammar and application rules. We also want to carry out research that will improve in the 

future process of indexing in the National Library of Poland and other Polish libraries. We 

                                                            
1 These problems are observed in our everyday work.  
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also want to try mapping Polish subject headings to the notations of the Universal Decimal 

Classification.  

 

The importance of the visualisation has been identified in cognitive systems theory (Ware, 

2004)]. Already at the beginning of the 19th century, Scottish engineer and political 

economist William Playfair said that, “regarding numbers and proportions, the best way to 

catch the imagination is to speak to the eyes” (Palsky, 1999). His opinion concerned only 

numbers, but this statement is also true regarding concepts and words. This could be the 

clue for libraries to highlight information visualisation. It is a common phrase – “a picture is 

worth a thousand words”. A traditionally organised library OPAC that presents a list of 

subject headings as linear text (Figure 1), cannot support effective use of subject access 

points and relationships between them.     

 

In order to convey information clearly and to enhance its use, the better visualisation of 

information seems to be required. The subject authority file may serve as a base for creating 

a new tool for the effective and user-friendly discovery, navigation and information 

exploration. 

 

 
   Figure 1: The way of presenting subject headings in National Library of Poland (http://alpha.bn.org.pl/) 
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There are many ways of visualising information including graphs, maps, trees, virtual worlds 

and others. Even simple transformation of subject headings into a topic map may be 

profitable for librarians. Visualisation of a topic map enables us to look at our complex 

structure of terms as a whole. This may lead to an improvement of the indexing language. 

Therefore, topic maps can be considered as an evaluation tool. In this way all inconsistency 

can be seen in a detailed way (Ware, 2004, p. 3). First of all, incorrect relationships amongst 

the terms or lack thereof. There are a few examples of using information visualisation on 

web sites of libraries and publishers. One of these is the WorldCat Identities Project, which 

creates, “an interactive Related Identity Network Map for each Identity in the WorldCat 

Identities database” (WorldCat Identities Network, n.d.). Graphical representation of 

metadata is also used in the HighWire platform. This platform is using a hyperbolic tree to 

browse documents by topics (HighWire, n.d.) (Figure 2). 

 

 
   Figure 2: Browse by topics in HighWire (http://highwire.stanford.edu/) 

 

In the Aqua-Browser software it is possible to see only one term and its relationships. It 

seems convenient. However, it causes difficulties when we perceive only a small spectrum of 
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relationships.  Likewise, it provides limited context to search terms and, consequently, one 

of the main advantages of visualisation is lost.  

 

In libraries there is a need to design  ways of visualisation that are appropriate, not only for 

desktop computers, but also for mobile devices with touchscreens. Touchscreens are already 

available in desktop computers and the new version of the most widespread operating 

system,  Windows 8 and Internet Explorer 10,  will have a touch keyboard and will support 

gesture-based navigation (Windows Developer Preview: Windows 8 guide, 2011, p. 8-9, 13-

14). We expect that the number of library users who access library catalogues with mobile 

devices will increase. In Poland this is just the beginning of this trend. So far only a small 

number of users use this method. In the Digital Library of the Wielkopolska Region, the 

number of such users is only 0.19% of all users regardless of the devices or the operating 

systems being used (Werla, 2011). Visualisation can support more natural navigation and 

that is one of the reasons why we should work on this issue.  

 

Another problem in the National Library of Poland is the insufficient use of relationships built 

by JHP BN team. Building hierarchical and associative relationships is very time-consuming. 

These relationships are valuable and we have to increase their use. We also want to enlarge 

the number of relationships to improve information retrieval. 

 

The solution could be a properly designed web application based on a topic map. The topic 

map, ISO13250, has many advantages that have been confirmed through lots of research 

(Melgar Estrada, 2011).  Such advantages include the following: 

 

• A topic map constitutes a structure independent of referenced occurrences, meaning 

any document. So one topic map can be used to navigate many resources.  

• In comparison to the thesaurus there are no strict relationships e.g., associative, 

hierarchical and equivalence. Therefore, we can create any type of relationship we 

want. The increment number of associative relationships enables us to “describe 

more complex relationships”, but, at the same time, such an advanced net of 
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relationships is difficult to create. The relationships must be designed in a very well-

considered way (Yi, 2008, p. 1899).  

• In a topic map a few points of view on any subject could be presented.  This is 

possible thanks to “scope”, which is “the context in which a name or an occurrence is 

assigned to a given topic, and the context in which topics are related through 

associations” (International Organization for Standardization, 2003, p. 3). This is the 

feature of topic maps that enables the maintenance of objectivity in libraries2 (Sigel, 

2003, p. 427).  

• Topic maps can be visualised easily. This feature provides topic maps applications. 

• Thanks to Public Subject Identifiers, which identify subjects of topics, several topic 

maps can be merged into one map. 

• A mechanism called Topic Maps web services enables us to exchange topic map 

fragments. It may be used to create the net of cooperative web applications (Naito, 

2009). 

• L. M. Melgar Estrada states that, “interoperability between Topic Maps and RDF is 

high”; consequently, projects based on topic maps can be included harmoniously in 

the semantic web (Melgar Estrada, 2011, p. 56).  

 

Until now topic maps were used in Poland within the European Exchange of Documents – 

Poland (EWD-P) system. This application serves to support, “management of elaboration of 

the official Polish standpoint concerning adjustment of the newly associated states low to 

the EU procedures and regulations” (Momotko, Nowicki & Strychowski, 2004). The only 

project using topic maps in MLA in Poland is being created in the National Museum in 

Warsaw and deals with art in Warsaw from 1901 to 1920 (Kopszak, 2011). This project will 

end with an implementation of this map on the museum’s website. 

 

 

 
                                                            
2 In the Polish Code of Ethics for Librarians and Information Professionals there is a statement, that, “Basic 
moral values which define the professional mission of librarians and information professionals involve the 
protection of intellectual freedom, freedom of expression, freedom of access to knowledge, information and 
culture and the compliance with the principle of ideological, political and religious neutrality” (The Polish 
Librarians Association, 2006). 
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The issue of presenting subject headings as a topic map is the subject of Motomu Naito’s 

work. It shows a way of such transformation, visualisation and examples of the practical use 

of subject headings (Naito, 2010). The way of visualising large hierarchies was also a subject 

of research. For example, Nihar Sheth and Qin Cai used a radial tree layout to visualise the 

MeSH data set, and developed the MeSH browser as enabled to display, not only 

hierarchical, but also non-hierarchical relationships on demand (Nihar & Cai, 2003]) Ioannis 

Papadakis, Michalis Stefanidakis and Aikaterini Tzali (Papadakis, Stefanidakis & Tzali, 2008), 

developed a prototype web application based on AJAX technology and OWL. It visualised 

subject headings and provided user-friendly library resources navigation. The topic map was 

applied by Hak-Keun Kim, Teuk-Seob Song, Yoon-Chul Choy and Soon-Bum Lim as a 

navigation aid in a 3D virtual environment (Kim, Song, Choy & Lim, 2005). The visualisation of 

subject headings has also been introduced in the Library of Congress Subject Headings in 

order to browse vocabulary (Authorities & Vocabularies (Library of Congress)). 

 

Among the inspirations for our project are the works of Motomu Naito (Naito, 2009; Naito, 

2010), Myongho Yi (Yi, 2008) and Jadwiga Woźniak-Kasperek (Woźniak-Kasperek, 2011). The 

object of our project is to create a web application using appropriate visualisation that 

supports indexing and retrieval in the National Library of Poland. We are also considering the 

adaptation of the Wandora application. Five people from the JHP BN team as well as a 

number of IT professionals from the National Library of Poland will be involved in the 

project. It is expected to take approximately two years. It consists of three stages: 

 

1. The creation of a topic map from the National Library of Poland Subject Headings. 

In the National Library of Poland, the MARC standard is used to encode subject 

headings. 

The first step is to transform the subject headings list. It should be determined how 

to divide headings and design relationships in the future topic map. This part rests 

upon designing ontology. We understand this term as a set of typing entities, that is, 

topics, names and associations (Melgar Estrada, 2011, p. 46).  The clear solution is to 

keep the division according to the MARC fields – names: personal, corporate, 

meeting, topical, geographic, uniform title and genre/form term. Similarly, 
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relationships can be kept from those that already exist in a subject authority file: 

broader/narrower term, related term and use-use for. This solution was adopted by 

Motomu Naito (Naito, 2010). We will try to increase the number of relationships and 

change the division of subject headings to improve information retrieval in the 

catalogue of the National Library of Poland. It would be ideal to design a set of more 

specified relationships. At first we would choose one domain, for example, history, or 

even one historical period. At first sight it seems to be very difficult. One of the many 

difficult issues is the lack of relationships in JHP BN between a person and an 

historical event in which she or he participated, or between a person and an 

organization. The creation of these relationships manually is the only solution. 

Perhaps in the future this process will be automated. Once the ontology has been 

designed, we could then transform the subject headings into the XML format and add 

relationships. We will use the XML topic map syntax to represent the topic map 

based on our subject headings. This syntax has been designed to be “syntax for the 

interchange of Topic Maps” (International Organization for Standardization, 2007, p. 

2). 

 

2. Finding an appropriate way to visualise a topic map for library use and create a web 

application.  

One of the ways of presenting topic maps in the Wandora application is a graph 

(Wandora – WandoraWiki).  Benedicte Le Grand has noticed the following about this 

visualisation technique: “representation may become cluttered rapidly as the 

number of topics and associations increases” (Le Grand, 2003, p. 273). As I previously 

mentioned, the Polish subject headings now consist of approximately 69000 subject 

headings, so the graph created in Wandora based on this language will have about 

69000 nodes. Such a huge topic map is difficult to browse. In the Wandora 

application, when we click on one node, another node opens and so on. After some 

time the user could see a completely illegible structure. The solution may be a 

limitation of displayed nodes at the same time or using focus + context visualisation 

techniques. It is also intended to explore other visualization methods including 3D 
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techniques. A good example of using 3D layout is the Tag Galaxy browser (Tag Galaxy, 

n.d.) (Figure 3). 

 

 
   Figure 3: Tag Galaxy browser (http://taggalaxy.de/) 

 

The important issue is how to represent the relationships in an appropriate way. The 

result of this stage will be a web application presenting the National Library of Poland 

Subject Headings in a visual way. This visualisation could be created in Flash or 

HTML5, CSS3 and Javascript.  

 

3. Testing the prototype. 

Tests will involve two groups of users: 

• indexers 

• end users 

The first group will be tested on indexing with a web application based on a topic 

map. The participants of the test will be indexers from the National Library of Poland 

and one of the big public libraries, for example, from Warsaw. The tests will show 

how the new tool influences speed and quality of indexing, and will involve indexing, 

observations, and interviews about traditionally organised subject headings and the 
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new tool. We will compare how fast and how precisely indexers will index resources, 

which will have previously been indexed by members of the JHP BN team. Comparing 

these two approaches will demonstrate whether a visualised topic map is 

advantageous for the National Library of Poland. Indexing with the new tool will 

differ from the JHP BN method. There will be no strict subject heading strings, but 

some of the rules existing in the old tool will be transferred to the new one. It could 

be advantageous to establish schemas, which would help in assigning specified 

classes of terms to specified types of resources. For example, for the exhibition 

catalogue it could be terms for form, exhibits, topic and place of an exhibition and an 

institution organising it (Włodarczyk, 2012).  

 

The second group will be tested on information retrieval in the traditional OPAC of 

the National Library of Poland and on browsing in the new environment based on a 

topic map. Their task will be to find resources related to a specified topic. Apart from 

research on visualised subject headings, we want to test searching based on the 

created associative relationships. The scientific techniques will include observations 

and interviews. 

 

We believe that the research will show the differences in indexing and browsing between 

the traditional OPAC and a web application based on a visualised topic map. It will also show 

the best way of visualising subject headings for library use and whether it is advantageous to 

represent more specified relationships. Although until now, no visual search engine has 

gained broader popularity, it still seems to be a promising field of research. Further study 

seems to be necessary and could be very profitable for future libraries. One of the features 

of topic maps is also the capability of merging several maps or exchanging information, 

features that also could be profitable in the context of library cooperation. 

 

This is only the beginning of the project and there are many problems to be solved. 

Nonetheless, research on topic maps and information visualisation are quite advanced and 

we can benefit from them. We hope that the project will show whether visualised topic 

maps are suitable for our needs. 
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