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Welcome to this presentation about the “Enterprise Semantic Web” – its uses, software, architectures and the way it will 
change how enterprise information management is accomplished.



N
O

T
E

S

2

The key takeaway from this presentation is that this technology base is (a) here today, (b) standards-based, and (c) a 
powerful new way of getting control over large quantities of enterprise information. Take the time to learn how these 
technologies can improve your job.
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There are big things going on here. Historically, information has always been power – both for nation-states and 
commercial businesses. But our ways of managing information are stone-age in comparison to the rate at which we 
acquire new data.  Something significant and fundamental must change. XML and Java based systems are not the end-
state of technology. While W3C standards are not perfect, they offer the most viable path toward a fundamentally better 
way of managing information.
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Semantics are important, in the most general sense, because they can help tame the chaos created by ever increasing 
volumes and complexity of data – across industry, society, and governments.
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More particularly, for businesses, semantics are important because they can help impose a manageable structure on top 
of an out-of-control infrastructure. Today’s popular approaches to the same problem (EAI, XML, EII, ETL, DW…) are not 
sufficient for long-term manageability.  All these approaches do is create more silos of difficult to understand data.
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So what’s different about semantic approaches?  The W3C standards RDF and OWL have two foundational 
characteristics that differentiate themselves from other technical approaches: (1) they are based on graph data systems 
and (2) they can leverage “true” ontology formats with formal, logically sound, semantics.  Taken together, these 
languages fundamentally improve the way meta/data relate to and evolve with IT systems.
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In the context of this presentation I am speaking about the “Enterprise Semantic Web” (ESW) – which is a more 
constrained version of the uber-Semantic Web vision. The ESW is concerned with how OWL/RDF can reshape the 
enterprise information infrastructure, enable more effective master reference data, and embody business rules and 
processes alongside data models. The ESW is focused on linking graphs and ontology to traditional legacy formats like 
XML, RDB, ERP systems and EAI platforms.
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Sometimes people criticize the logical foundations of the Semantic Web.  We believe that the mathematical foundations of 
the languages are crucial to reliability, predictability, and performance.  In the same way that relational algebra enables 
quality RDBMS characteristics, the graph logics and calculus that underlie the Semantic Web are crucial to enterprise 
adoption.  Over time, tool support and education will make Semantics as easy to deal with as databases are today.
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Historically, the evolution of the Semantic Web can be characterized as the interplay between two kinds of people – the 
neats and the scruffies.  One is more concerned with the provability of the logics of a language, while the other is 
concerned with how useful the languages are in practice.  Both are crucial to the success of a foundational technology.  
Like other great engineering achievements, the balance of the two perspectives produces breakthrough technology.
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So, isn’t all this just artificial intelligence with a new face?  Not really.  Two significant changes make these technologies 
truly disruptive.  First, the introduction of the URI as the primary linking mechanism for the model, classes, relationships,
and instances creates a “web effect” among your information – which is dramatically unlike any previous AI technology.  
Second, the standardization of formal semantics (the allowable relationships among data) means that common baseline 
can be put in place.
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Two general approaches are being taken towards adoption.  Some people are starting “top-down” by creating ontologies to 
be connected to IT systems at a later point.  Other people are working hard to convert legacy data of all types to a “triples” 
format; understanding that this gives them incredible flexibility down the road.  It is where the two meet in the middle that
1+1 can = 3.  Significant new information capabilities are at hand.
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People are putting the technology to practice in a variety of ways, which can be articulated by a series of use cases. More 
appropriately, the following enumeration describes a set of capabilities that are important to business. They can be 
summarized as improving the way people or machines can manage, query, or enforce policies on top of enterprise data.
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By no means is this list complete, but these capabilities are among the more important values that Network Inference 
customers are finding in the technology base.



N
O

T
E

S

14

In traditional IT systems people have to query against a physical schema. The physical schema can be confusing, 
mislabeled, and misused.  A separate ontology layer can allow information architects to create more intuitive information 
models, expose them to end users or machine interfaces, and enable queries to be driven from the concepts, not the 
physical schemas.
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The notion of a smart query is one where inferencing is done at query time to find the logical joins that were not made 
explicit in the query. Unlike SQL, all joins needn’t be expressed on the query in order to ensure that the appropriate 
matching results are found and returned in the query response.
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Information mediation is the use of ontologies to overlay disparate IT systems, thereby allowing for a centralized place to 
retrieve heterogeneous data.  Ontologies are a powerful approach because they can capture higher-level business 
domains and still link them to the more confusing physical data schemas underneath.



N
O

T
E

S

17

Many organizations have significant problems managing vocabularies and names.  These problems can surface in 
companies with many different product lines, or companies that need to share master reference data across different 
software platforms in a highly consistent manner.  Ontologies provide for a highly adaptive way of managing these 
vocabularies and rules because inference engines can dynamically reclassify data and rules depending on the context of 
who is issuing the query.
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In complicated security environments, with multiple realms, groups, privileges and fine-grained restrictions on individual 
pieces of data – ontologies are a perfect solution.  The adaptive reclassification of small parts of the model, along with the 
ability to apply classification rules based on knowledge of groups or user identification, allows an inference engine to 
present filtered views of information in response to queries. Perhaps most importantly, the DL type of inference can 
guarantee correctness – a closed loop of security with no back-doors into the information (for a given ID).
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With the increasing attention these days to audit, compliance, and other financial and health care requirements, it is worth 
pointing out that the combination of the previous two use cases “Taxonomy/Rule Alignment” and “Multi-Level Security” can 
be used effectively as a baseline for reporting capabilities.  In other words, the combination of adaptive information views 
plus guaranteed correctness of queries (according to the ontology) provide an ideal foundation for audit and compliance 
reporting.
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Under the banner of “Semantic Web Services,” much work is being done to realize the vision of automatic business 
process coordination.  While not fully a reality today in any commercial tools, many testbeds have proven important 
capabilities that show how autonomous agent can automatically discover and collaborate with previously unknown 
services.  This is the first step in an important network capability for tomorrow.
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Now that we’ve explored some of the use cases, you might be wondering what kind of software can actually make these 
come to life.  Semantic software tools have been evolving lock-step with Web Services.  The combination of the two forces 
is exponential.  Today, services are emerging that are SOA capable software utilities that can enable the use cases 
discussed in the last section.  The vision has been around for awhile under different names, but the capabilities and goals 
have remained consistent.
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This is a partial list of the kinds of services that can be enabled by semantic technologies.  The ones identified here are 
use explicitly to support the use cases we previously discussed.  Each fulfills a different function, but all contain common 
core technical capabilities natively based on RDF and OWL technology.
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The service utilities act in unison, as federated SOA utilities, that can be called independently of one another, or in multiple
steps to accomplish a business goal or use case.  They all share an XML based exchange doctrine of WSDL interfaces 
and SOAP transport protocols.

Make the Core Capabilities into System Capability
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In summary, the different utilities accomplish different goals by exploiting different interfaces. The interface defines their 
function. Not all of these services have the same maturity level, some are quite advanced, while others are still needing 
foundational research and development.
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So far we’ve discussed use cases and service utilities, you might be wondering how all of this stuff works operationally.  
Behind the scenes these utilities can be implemented in different ways, using RDF and OWL to play to different strengths.  
There is no “one best way” to build RDF and OWL solutions today, but there are patterns emerging, the following section 
addresses these patterns.
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This list identifies a few discernable patterns of OWL and RDF architectures with different characteristics.  The logical 
architecture of ontology layers is also crucial to building an effective framework.
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Ontologies are not magic.  They need to be deployed in sound engineering discipline with distinct separation of concerns.  
The core pattern emerging for a logical architecture is to separate the nuts-and-bolts data schema (for describing legacy 
sources) from the business vocabulary (for describing the domain independent of legacy IT) from the rules and policies 
that constrain the domain (for capturing business rules).  Taken together, these layers enable a data architect to create a 
master set of enterprise information – and link it to “real” IT data sources.
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Once these three layers of ontology concerns are deployed, they can be reasoned with, managed, and queried to fulfill 
different business objectives.
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Now that we’ve covered some business use cases, software utilities, and deployment architectures, how do we make 
sense of this in the big picture?
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Not all problems require semantic technology solutions.  For some people, there are close-proximity pain-points that just 
need quick-fix solutions.  In these cases, the trade off may be made between long-term viability and short term gains.
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Generally speaking, the value drivers for this technology base come in two forms (1) new capabilities and (2) TCO 
reduction.  Today, as the technology is still early, many are finding value in developing new information capabilities.  
Others, committed to reducing long term maintenance problems, are driving programs intended to reduce long term TCO. 
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Analysts are beginning to take note of the importance and value of these technologies.  Not all the data available is 100% 
reliable, but it is clear that there is tremendous potential here.
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Further evidence of the value of these technologies can be found in organizations who are working with them.  This partial 
list of adopters has been culled from public resources and demonstrates that many thought leaders are seeing the 
potential of RDF, OWL and semantic technologies.
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It is important to understand that new technology does not come without cost.  It will take training, tools and in-the-
trenches experiences to fully leverage the benefits of semantic technology.
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Like any new capability or emerging technology, a key prototype program should be identified to test the objectives of the 
technology.  Depending on the desired capabilities – to improve a portal environment, create a change resilient integration, 
or a more flexible metadata service – choose a focal point and test the technology. Typical experiences with COTS 
supported semantic technologies are that a 6-9 week prototype can prove out important capabilities and provide tangible 
business value.
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In conclusion, the time is now to start examining semantic technologies to solve your pressing IT information problems in 
more cost-effective and long-term manner.
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Please feel free to contact me with any follow-up questions or comments regarding this presentation.



N
O

T
E

S

38



N
O

T
E

S

39



N
O

T
E

S

40



N
O

T
E

S

41



N
O

T
E

S

42



N
O

T
E

S

43



N
O

T
E

S

44



N
O

T
E

S

45



N
O

T
E

S

46



N
O

T
E

S

47



N
O

T
E

S

48



N
O

T
E

S

49



N
O

T
E

S

50



N
O

T
E

S

51



N
O

T
E

S

52



N
O

T
E

S

53



N
O

T
E

S

54



N
O

T
E

S

55



N
O

T
E

S

56



N
O

T
E

S

57



N
O

T
E

S

58



N
O

T
E

S

59



N
O

T
E

S

60



N
O

T
E

S

61



N
O

T
E

S

62


