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Semantic Technology – More Than Just an Appendix of the Web? 
 

 
Dieter Fensel1 

 
Back in 1996, when I first began applying semantic technology to the Web, my work was mainly 
motivated by two reasons. The first one was more superficial and focused on dissemination, 
while the second one was more about a matter of principles. Applying semantics to the web has 
proven to be quite a success in terms of acquired public funding, public awareness, scientific 
events, and an increasing number of commercial activities. Such a quick success and a fast 
growing community around a specific topic also carries a certain risk of the kind associated with 
any stampede. The first two or three bulls may know why they are heading in a particular 
direction; many of the others may follow with only a vague knowledge of these reasons based 
on lingering rumors they catch from their neighbors. Therefore, it may be worthwhile to reflect 
on the two reasons that initially drove us in the direction of the semantic web. In doing so, we 
will also reveal why the more superficial one is the more visible one, guiding a majority of 
current approaches, and which may nevertheless ultimately prove to be a dead end.  
 
The first reason to apply semantic technology to the web was actually twofold:  
 

• You could immediately see that the web needs semantics and how it could be 
incorporated. If people are willing to add tags to text interpreted by a browser they may 
be quickly willing to call something not only a “heading of level 2” but an actual name of 
a person. This may influence rendering, retrieval, and maintenance of their information. 
With the anchor tag there was already an angle in place that we used to develop 
HTML-A in order to provide such mechanisms. At that time I had not foreseen that it 
would take around a decade before this would become a reality based on approaches 
called Microformats or RDFa. Anyway it happened with the usual delay of implemented 
innovation. 

 
• You could immediately see that the web is a perfect dissemination media for semantic 

technology, i.e., it is useful for semantics. In 1996, it was not difficult to predict that the 
web would exponentially grow and evolve into an extremely useful tool for a large 
fraction of human beings; i.e., anything transported via the web immediately has high 
visibility. Also it was really fun to play around with it and many people were able to take 
part in this “fun.” 

 
And it worked. We now have a series of Asian, European, and International Semantic Web 
Conferences with more than thousand participants per year plus industrial events called 
Semantic Technology Conferences with similar participation rates. Still, the risk is that many 
people active in this area stick to this superficial view I have sketched before. In this view, 
semantics is a means applied to the web, i.e., it is a semantic web and not a semantic web. 
This implies that all the innovation and developments are stemming from the web. This means, 
after the semantic web of plain web pages you have things like semantic wikis, semantic blogs, 
semantic flickr, semantic LinkedIn, semantic Facebook, semantic web 2.0, etc. In the end, it is 
just about a specific and limited part of the wider area of protocols, languages, and reference 
mechanisms on the web. In the long run, it may justify a specific track on semantic standards at 
the World Wide Web conference, but the real challenge is whether it has enough intrinsic 
                                                     
1 STI Innsbruck, University of Innsbruck, Austria, dieter.fensel@sti2.at 
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innovative potential to enable a successful sustainable scientific and commercial community on 
a large scale. In the end, it is an appendix depending on the success of a different area. Please 
do not forget that many of us enjoy our lives without an appendix at all. To prevent this risk, it 
may help to reflect on the second (and more principled) reason we began to apply semantics 
to the web a decade ago.  
 
Ten years ago, knowledge technology was in a state of crisis. First, there was a generally 
negative feeling about AI technology.2 However, the far more serious problem was particular to 
knowledge technology. Expressions such as the brittleness of knowledge-based systems, i.e., 
the lack of reusable and contextual knowledge, and the knowledge acquisition bottleneck, i.e., 
the general lack of formalized knowledge and the associated high costs to generate such 
‘knowledge’ were characterizing this situation. In principle, it was possible to successfully build 
expert systems for various application niches. Unfortunately, it was not working like this in 
practice. First, they were much more expensive to build than expected. Second, due to their 
inherent brittleness and the dynamicity of the processes they were embedded in, they were 
deemed useless prior to ever providing sufficient return for initial investment.3 In response to 
this some DARPA funded initiatives, such as the Knowledge Sharing Effort (KSE)4, were 
initiated in 1990 to provide exchange facilities for knowledge of various sources and the term 
Ontology was coined as a reference for reusable and exchangeable knowledge models. 
However these efforts were still burdened by the fact that nearly all of the formalized knowledge 
was so specific to certain tasks, contexts, domains, representation formalisms, and attached 
reasoning mechanisms, that interoperability of these niche systems still could not be achieved 
in a meaningful manner. Also efforts such as CYC, which aimed to build up the largest common 
sense Ontology in the world, demands our highest respect; however this project also showed 
certain and severe limitations. In conclusion, you had to either leave this area of research or 
you had to rethink its underlying usage scenario. Because I wanted to become a professor in 
this area, the former option was a natural ‘no-go’ and I decided to go with rethought.  
 
The first observation was that applying semantic technology to ’toy’ problems does not pay 
back. Therefore, large and significant problems should be sought. The bigger the better, i.e., 
size matters in this respect. Do not try to build small niche applications since their brittleness 
will quickly outrange their usefulness. The second observation was the knowledge acquisition 
bottleneck. In conclusion, think carefully about incentive models that make humans willing to 
participate in these labor-intensive tasks. No matter whether this is visibility in an important 
media, which optimistically motivates them to work for free, or visibility within a core 
functionality of a business field which then attracts the economic forces willing to pay for 
technological advancement. However, complaining that the expert does not have time for you is 
not the right way to bring any technology to its full potential.  
 
Now, when looking at the state of computer science at the turn of the century, what is the 
biggest and most challenging problem? For sure, it is no longer the issue to build small, 
isolated, and high performing systems. It is still often a challenge from an engineering point of 
view, but there is obviously little research left to be done. Some people argue that the real 
challenge is to answer whether P = NP, but this may be an issue left for the next millennium. 
The challenge of current computer science is how to interweave all today’s distributed, 
heterogeneous, and changing implementations into networks of added value. Increased 
interoperability for large, open, heterogeneous, and distributed environments coping with 
dynamicity is the actual challenge of our time. “To date, the systems, database, and information 
management communities have not provided theories, principles, or anything other than ad hoc 
solutions. While service-oriented architectures were claimed to be the solution to integration, it 
is a framework that begs a solution.”5 So I had found a “big” problem which may provide a 
dissemination channel for semantics. However, has semantics any good to contribute, i.e., 
does this problem need semantics? 
 
                                                     
2 For example, ILOG only turned into a successful company listed on the stock market after 
they changed the name of their supported rule engine from ‘expert system shell’ to ‘business 
rule engine.’ 
3 Even worse, often they were already out of date before they were finished. 
4 http://en.wikipedia.org/wiki/Knowledge_Sharing_Effort 
5 Michael Brodie, who is an evangelist of semantics as an answer to the hydra integration 
challenge for more than a decade. 
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And the answer to this is really thrilling. Actually semantics seems to be the only means that 
can provide scalability for interoperability. Only machine readable and processable descriptions 
of data and software components allow interoperability that does not require the human to be 
present at all times of the process or to manually hard wire certain integration solutions which 
are quickly out-dated or not reusable in a slightly different context. And in consequence, these 
hard-wired adhoc integrations just generate an additional burden for the next integration wave, 
i.e. an exponentially growing problem. That is, scalable interoperability not only requires 
semantics, but it cannot even be imagined without the usage of semantics. 
 
In conclusion the problem of large, open, distributed, heterogeneous, dynamic networks of data 
and processes is a critically important one and one which cannot be solved without semantics. 
From this background it is also clear that the web understood as the current World Wide Web is 
just an example of this problem and our solution approach. It is highly visible in front of a billion 
users and most likely the only large, open, distributed, heterogeneous, dynamic networks most 
researchers are aware of. Still, our approach is not about the web, it is about something of 
higher principle, whereby the web is simply an example application. Only when taking the web 
as a synonym for this broader issue is the name semantic web for our approach justified. And I 
still consider my agreement on calling our conferences Semantic Web Conferences one of the 
biggest mistakes in my life.6 
 
Let’s provide a final example on what I mean with this.7 Over the last decade we saw a lot of 
research on integrating reasoning and the World Wide Web. Results are not that significant and 
related research is not really earth shattering. In the end, the reasoning engines received 
clumsy web syntax for representing facts, axioms, and queries and in revenge the web received 
a number of inference engines that neither scale nor make much sense in a given context. 
What actually happened was a weak alignment at a superficial level rather than integrating at a 
higher level of principles and assumptions (where they completely contradicted one another in 
the first place). Logic is about closed and frozen domains with no change during reasoning. The 
web has precisely the opposite charcteristics and it is not feasible at all to freeze and close the 
web in order to reason with it. Therefore, the process that establishes the facts must be 
included as an aspect of the reasoning process itself. It can no longer be ignored as being 
some separate inductive process that is neglected during the deductive process of reasoning. 
Instead we need to develop new inference mechanisms that include the inference of new facts 
with the search for new facts, where the search steers the inference and the inference steers 
the search. This provides us with a useful merger of the web8 and semantics with the potential 
to generate a new research field as a good example of creativity in science and with the 
potential to finally deliver something useful. 
 
Dear reader, jumping from semantic web to semantic web 2.0 and later semantic web 3.0 may 
look like a durable strategy because the natural numbers are infinite. Still, it sounds a bit 
repetitive and is not exactly rocket science. Please help us find different, more creative 
research directions ensuring that we are a sustainable stampede and not a crowd of lemmings 
heading to the dead end of infinite counting9; if not for the philosophical or principled reasons 
outlined above, then at least because funding will naturally decrease with any further iteration. 
 
Acknowledgement. I would like to thank the ESWC2007 program committee for stimulating 
me to write this note. 
                                                     
6 In the early days it should flag the distinction to classical work on semantic systems around 
toy problems. At that time we wanted to stress that it is not about semantic technology as such 
but semantic technology applied to something big and significant such as the web. 
7 For a more detailed discussion see D. Fensel and F. van Harmelen: Unifying Reasoning and 
Search to Web Scale, IEEE Internet Computing , 11(2), 2007.; and the workshop New forms of 
reasoning for the Semantic Web: scalable, tolerant and dynamic at the 6th International 
Semantic Web Conference in Busan 2007, http://members.deri.at/~ruzicap/ISWC2007-WS/. 
8 Understood as a synonym for large, open, distributed, heterogeneous, dynamic networks of 
data and processes where views on its state are always incomplete in terms of time and space 
and therefore depend on the focus of the observer such as in quantum physics. 
9 »Der Progreß ins unendliche bleibt bei dem Aussprechen des Widerspruchs stehen, den das 
Endliche enthält, daß es sowohl Etwas ist als sein Anderes, und ist das perennierende 
Fortsetzen des Wechsels dieser einander herbeiführenden Bestimmungen« (Hegel, Encykl. § 
94). http://www.textlog.de/15772.html 


