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ABSTRACT: The paper presents a brief review of the current state of Topic Maps (TM) and an analysis of its evolution 

on the market, trying to understand why a technology with brilliant perspectives is no longer in the spotlight. In the end, 

the paper points out some of the reasons that led to a decline of the visibility of TM in the world of Computer and 

Information Technology.  
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1. INTRODUCTION  

Topic Maps is a standard (ISO/IEC 13250) designed 

to represent, manage and interchange information in 

a subject centric way (fig. 1). Its creation process 

began in the 90’s and has been going on for several 

years. The efforts of its contributors were initially 

focused on the development of a data model able to 

represent indexes, glossaries, thesauri and table of 

contents, but they realized that TM could increase 

the semantics of the traditional databases by 

connecting concepts to the various places where they 

occur. They could create and manage knowledge 

bases. There were so much hope and confidence 

about the new technology and its widely adoption 

that some placed TM and Resource Description 

Framework (RDF) together, forming the foundation 

of the Semantic Web [1].  

 

Figure 1.  Subject-centric way to visualize information 

After about two decades from the start, TM seems to 

be neglected more and more [2], and this happens as 

there is a growing demand for knowledge bases as 

support for the systems based on artificial 

intelligence. 

2. WHAT A TOPIC MAP IS 

According to the specifications within Clause 3 of 

the TMDM standard, Topic Maps is a technology 

used to encode knowledge. The term “topic map” 

refers an instance of TM. A topic map consists of a 

set of topics and associations [3]. 

TMDM is a 2-layer data model (fig. 2) consisting of: 

 a layer of knowledge, including topics and 

associations; 

 a layer of resources that may exist in various 

forms: digital or not, encoded as text in any format 

or notation, graphics, audio, video, etc. [4]. 

 

Figure 2. Topic Maps 

A topic is a representation of a subject of interest. A 

subject is similar to the term “resource” from RDF 

and is defined in TMDM as "anything whatsoever, 

regardless of whether it exists or has any other 
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specific characteristics, about which anything 

whatsoever may be asserted by any means 

whatsoever” [3]. 

TMDM supports n-ary associations, meaning that 

two or more topics may play different roles in a 

relationship that connects them.  

Contexts can be modelled through the scope, which 

determines the validity of TM artefacts [3]. 

The two layers of the TMDM are linked together 

through the occurrences and links. An occurrence 

connects a topic with a relevant resource, and a link 

points to a location where pertinent resources for 

that topic can be found.  

Topics are representations of subjects. A subject 

should be uniquely identified, and there was a 

proposal stating that a subject is identified using a 

Published Subject Identifier (PSI) and “A Published 

Subject Identifier must be a URI” [5]. At the time of 

the development of XML Topic Maps (XTM) 1.0, 

three lists of PSIs was published on the Internet, 

identifying subjects within XTM 1.0 core, countries 

and languages of the world [6]. The real value of 

unique identification can be uncovered during the 

merging process, provided by TMDM to avoid 

redundant TM artefacts in a topic map, and, by 

extension, to join together two or more topic maps. 

A topic map is a way to organize and represent 

knowledge so that the result is easily understood by 

both humans and computers. 

Only a few of the TMDM specifications have been 

reviewed, but they are enough to make a picture of a 

data model able to represent "anything 

whatsoever"[3]. 

3. THE RISE, SHINE AND DECAY 

Even from the beginning, there were lots of 

initiatives and resources involved in the process of 

TM development, so today the standard includes a 

data model [3], an XML syntax for interchanging 

instances of TM (fig. 3), a canonical XML format to 

control the serialization processes of TM instances, a 

reference model specifying how to constrain and 

interpret TM artefacts, a text-based notation named 

compact syntax, and as part of another standard, a 

constraint language for the development of TM 

schemas “in a precise and machine-readable form” 

[7]. Many researchers and enthusiasts have created 

various tools in order to make TM stronger and 

stronger, and the limits seemed not to exist if we 

refer to its ability to represent information. There 

were proposals for: 

 simpler syntaxes, like JSON Topic Maps (JTM) 

[8], 

 graphical notation and visualization tools [9], 

 TM ontologies and query languages [10], 

 interoperability with other data models, 

 data modelling technics and semantic integration 

[11], 

 merging tools: MaJorToM – Merging Topic 

Maps Engine, 

 automatic acquisition of knowledge from other 

various sources, like relational databases, 

documents, etc.,  

 programming interfaces for various 

programming languages, in order to facilitate the 

rapid development of applications: TMAPI, 

phptmapi, etc.; 

 desktop tools to create, collect, store, manage, 

retrieve and publish information and knowledge; 

online information management systems that 

implement, more or less, the specifications of the 

data model, like Topincs [12], Ontopia, Ruby Topic 

Maps etc., to name only a few of them.  

 

 

Figure 3. A topic map in XML format 

Besides these, the series of six scientific conferences 

on TM, between 2005 and 2010, known as Topic 

Maps Research and Applications (TMRA) [13], 

aimed to disseminate the achievements in the field. 
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4. THE REASONS 

There were plenty of opportunities for development 

and widespread integration at a time when a 

paradigm shift to the subject-centric computation led 

to a new programming approach - object-oriented 

programming. Unfortunately, TM was not received 

with the same enthusiasm on the market, and users 

still preferred relational databases to store their data. 

This maybe happened because the data model is so 

versatile that its instances can be stored as well in 

RDBMS (Relational Database Management 

System), and users might think that a topic map is 

nothing else but a relational database. They’re 

wrong! A topic map is a way to organize data and 

information, enriching them with semantics for an 

easier interchange and integration into artificial 

intelligence systems. An accurate implementation of 

the TMDM is a knowledge base. 

So, what were the reasons that impeded the 

widespread use of TM?  

In our opinion these are some of the most important 

reasons that led to a limited usability of TM 

technology: 

 creating, managing and maintaining knowledge 

bases are more difficult than relational databases; 

 knowledge bases require a higher level of 

abstraction than relational databases, so not all 

developers will migrate from a well-known 

traditional way of storing data to a new more 

abstract data model; 

 TM requires highly specialized human resources 

in the field of represented domain and TM 

specialists working together, so, we can say that TM 

implementations are more appropriate for companies 

or enthusiastic collaborative initiatives that can cope 

with these costs; 

 there were too few and too specialized 

implementations, forcing potential users to dig deep 

in order to use them; 

 there are applications based on TM paradigm, 

but their owners avoid to mention that; 

 decreasing interest of direct contributors for the 

further development of technology and maintenance 

of tools [2]. 

5. HOW TO USE TOPIC MAPS 

A topic maps is not just a simple database, even if it 

can be stored in one. The difference is given by the 

semantics inside them. Relational databases consist 

of tabular organized data, while topic maps are 

based on ontologies that organize the data using 

associations between subjects, in a manner similar to 

the human brain.  

Assuming that there are two related topics, hpf1 and 

dunarea, according to the TMDM specifications, the 

relationship between those two topics can be 

represented as in figure 4.   

 

Figure 4. Graphic representation of an association 

The following example is a topic map containing 

information about the previous introduced subject, 

“Porțile de Fier I”, the largest hydropower plant on 

the Danube river and part of the national energy 

system of Romania (fig. 5).  

 

Figure 5. An example of a topic map 
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Topic maps can be represented in various formats, 

but a simple text notation, LTM - Linear Topic Map 

Notation, facilitates the human readability. 

In previous examples, the topic hpf1 stands for the 

subject of interest “Hidrocentrala Porțile de Fier I”, 

and the topic dunarea represents the Danube River. 

The two topics play roles of hydro_power_plant, 

and source_of_water, respectively, in a relationship 

referred here as built_on. 

The constructs hydropower_plant and river are topic 

types, and they are involved in a type-instance 

relationship with the topics hpf1, and dunarea, 

respectively. 

Occurrences in a topic map give relevant 

information in order to create an accurate view of 

the subjects represented by topics.  

Querying topic maps can be done over any topic 

map construct (topics, topic names, topic types, 

occurrences, associations, roles and so on). 

Merging topics is another important facility that 

should be considered in the development process of 

TMDM instances, in order to eliminate redundancy 

of TM constructs [3]. The subjects should be 

uniquely identified [14] using subject identifiers, 

subject indicators and subject locators, allowing to 

put together, in a single topic, the information from 

all representations of a specific subject of interest 

(fig. 6). Assuming that, in a topic map, there are two 

topics representing the same subject, the result of the 

merging process is a new topic (fig. 7).  

 

Figure 6. Two topics representing the same subject 

The names and occurrences of the new topic are 

given by the reunion of names and occurrences of 

the two merged topics. The new topic replaces the 

two merged topics in any association every of them 

plays a role(fig. 5). 

 

Figure 7. The result of merging topics 

The merging process can be applied to many topic 

maps, but precautions are required to avoid 

damaging existing representations. Constructs 

according to other data models can be integrated in 

topic maps due to the representing neutrality of the 

TMDM.  

These are only a few examples of how topic maps 

can be used, but its range of implementation is much 

wider than that.  

Beyond these, TM exists and there are still hopes for 

that data model to be adopted in different areas of 

work. Novel unconventional technologies provide a 

field for new implementation opportunities to 

facilitate knowledge discovery and sharing, 

information integration, data mining, intelligent 

control, signal processing and so on. The specialists 

in these branches could benefit from large 

knowledge bases in order to adapt more easily to 

current technologies and, implicitly, to make their 

products more and more competitive on the market. 

The same knowledge bases could be further used as 

a cornerstone for controlling optimization and 

prediction processes as well as for the implementing 

reasoning and decision support systems. 

6. CONCLUSION  

For simple stand-alone data collections, it is more 

appropriate to use relational databases, while TM are 

a better solution for systems where there is a need 

for information interchange, automated knowledge 
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acquisition, reasoning, natural language processing, 

in learning machines or in other artificial 

intelligence systems. 

The resolution and the correctness of the topic maps 

depend of many aspects, like the application 

requirements, the knowledge of the topic map 

builder, or the boundaries of the represented domain, 

to name only a few. Users have to be advised that 

information within topic maps may be altered in 

time, so there is a need for a permanent and 

specialized maintenance of TM constructs. 

The standard ISO/IEC 13250 specifies that a TM 

abstract structure may be represented in a wide 

variety of forms, as simple text files, relational 

databases, internal data structures of running 

programs, or even the mind of human being [3].  

Syntaxes are just ways to formalize the 

representations and they are not a must when 

someone wants to create a topic map. Therefore, 

why not to enlarge the view and see that the idea of 

TM resides in almost any type of information 

representation, accomplishing its original purpose: 

topic maps have to be “neutral envelopes, hospitable 

to any existing or future schema for knowledge 

representation” [1]. 
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