Semantic Web vision
What is the semantic Web?
Semantic: word semantic implies meaning or “of or relating to the study of meaning and changes of meaning”.

Semantic web: indicates that the meaning of data on the web can be discovered – not only by people but also by computers.
“I have a dream for the Web [in which computers] become capable of analyzing all the data on the Web – the content, links, and transactions between people and computers. A ‘Semantic Web’, which should make this possible, has yet to emerge, but when it does, the day-to-day mechanisms of trade, bureaucracy and our daily lives will be handled by machines talking to machines. The ‘intelligent agents’ people have touted for ages will finally materialize.”






Tim Berners-Lee, 1999
The Semantic Web: … content that is meaningful to computers [and that] will unleash a revolution of new possibilities … Properly designed, the Semantic Web can assist the evolution of human knowledge …”

Tim Berners-Lee, …, Weaving the Web

The semantic Web is supposed to make data located anywhere on the web accessible and understandable, both to people and machines. This is more a vision than a technology.

There are many different ideas about what this general vision encompasses as:

· A machine readable data view: “The semantic web is a vision : the idea of having data on the web defined and linked in a way that it can be used by machines not just for display purposes, but for automation, integration and reuse of data across various applications” (W3C 2003) 
· Intelligent agents view : “The aim of semantic Web is to make the present web more machine readable, in order to allow intelligent agents to retrieve and manipulate pertinent information ” (Cost et al 2001)
· The distributed database view: “A simple description of the semantic Web is that it is an attempt to do for machine processable data what the World Wide Web did for human readable documents. Namely to transform information processing by providing a common way that data can be accessed, linked together and understood. To turn the web from a large hyperlink book into a large interlinked database.”(SWAD-E)
· The better annotation view: “The idea of semantic web supplies the informal web as we know it  with annotations expressed in machine-processable form and linked together ” (Euzenat 2001)
· The servant of humanity view: “The vision of the semantic web is to let computer software relieve us of much of the burden of locating resources on the web that are relevant to our needs and extracting, integrating, and indexing the information contained ” (cranefield 2001)
· The improved searching view: “Soon it will be possible to access Web resources by content rather than just by keywords.”(Anutariya et al 2001)
· The web services view: “The semantic web promises to expand the services of the existing web by enabling software agents to automate procedures currently performed manually and by introducing new applications that are infeasible today ”(Tallis, Goldaman, and Balzer 2001)
Why do we need Semantic Web?

Information overload: 
· The Web currently contains around 3 billion static documents which are accessed by over 500 million users. This enormous amount of data has made it increasingly difficult to find, access, present, and maintain relevant information. This is because information content is presented in natural language.
· A wide gap has emerged between the information available for tools aimed at addressing these problems and the information maintained in a human readable form.
· So in brief because we’re overwhelmed with data so “Give me what I want when I want it.”

Stovepipe Systems:

· A stovepipe system is a system where all components are hardwired to only work together. Therefore, information only flows in the stovepipe and cannot be shared by other systems or organizations that need it. For example the client can only communicate with specific middleware that only understands a single database with a fixed schema.

· Breaking down stovepipe systems needs to occur on all tires of the enterprise information architecture; however the semantic web technologies will be most effective in breaking down stovepipe database systems.
Poor content Aggregation

· Putting together information from disparate resources is a recurring problem in a number of areas, such as financial account aggregation, portal aggregation, comparison shopping, and content mining.

· The current technology for content aggregation depends on scraping messages written in HTML, which describes the format (type, size, paragraph spacing, etc), but doesn’t give a clue about the meaning of the document.     
Because it’s the key to revolutionary progress

· Automated interoperability and knowledge sharing

· Negotiation in e-business

Semantic Understanding

The goal is to achieve semantic understanding of the current web.
What is Semantic Understanding?

Semantics: “The meaning or the interpretation of a word, sentence, or other language form.”

Understanding: “To grasp or comprehend [what’s] intended or expressed.’’
Dictionary.com

“We succeed in managing information if we can “[take] data and [analyze] it and [simplify] it and [tell] people exactly the information they want, rather than all the information they could have.”      

                         Jim Gray, Microsoft Research

“A computer doesn’t truly ‘understand’ anything.”

…

“But computers can manipulate terms “in ways that are useful and meaningful to the human user.”

Tim Berners-Lee

The challenge is to “Transform Data into meaning”

Information Value Chain
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Foundational Definitions
· Meaning: knowledge that is relevant
· Knowledge: information with a degree of certainty or community agreement

· Information: data in a conceptual framework

· Data: attribute-value pairs

· Fundamental for information

· Thus, fundamental for knowledge & meaning

· Data Frame

· Extensive knowledge about a data item

· Everyday data: currency, dates, time, weights & measures

· Textual appearance, units, context, operators, I/O conversion

· Abstract data type with an extended framework

How can we achieve Semantic understanding?

“The first step is putting data on the web in a form that machines can naturally understand or converting it to that form. This creates what I call semantic web – a web of data that can be processed directly or in directly by machines.”
Tim Berners-Lee, Weaving the Web 1999
The Web as visioned by Tim:

Tim Berners-Lee has a two-part vision for the future of the web. 

The first part is to make the web a more collaborative medium.

The second part is to make the web understandable and thus processable by machines.

The following figure is Tim Berners-Lee’s original diagram of his vision:
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In this figure we see relations between information items like “includes”, “described”, and “wrote” un fortunately this information is not currently captured on the web.
· The technology to capture such relationships is called “Resource Description Framework” (RDF).
· The key point to understand about Berners-Lee’s vision is that the original vision encompassed additional beyond what is currently on the web, which is needed for machines to be able to process information on the web.
· The main problem for current Web is that data was seen as secondary to processing the data. This is incorrect attitude gave rise to the expression garbage in garbage out “GIGO”.
· GIGO reveals dependency between the processing and the data.  
· So it seems that the theme of the semantic web is “data as king”. This means that the path to machine-processable data is to make data smarter.
So what is the change between current Web and Semantic Web?
In brief:

Current Web:
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Resources: 

identified by URI's 

untyped 

Links: 

href, src, ... 

limited, non-descriptive 

User: 

Exciting world - semantics of the resource, however, gleaned from content 

Machine: 

Very little information available - significance of the links only evident from the context around the anchor. 

Semantic Web:
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Resources: 

Globally Identified by URI's 

or Locally scoped (Blank) 

Extensible 

Relational 

Links: 

Identified by URI's 

Extensible 

Relational 

User: 

Even more exciting world, richer user experience 

Machine: 

More processable information is available (Data Web) 

Computers and people:
Work, learn and exchange knowledge effectively 

What to learn about semantic web:

Implementing the semantic web on the net is still a vision, but the building blocks are being deployed in small domains and prototypes.
·  The next topics we will discuss:
· Information representation and semantic relation.
· Is the technology of the semantic web “there yet”?
· Some important concepts and technologies as:
· Understanding XML and its impact.
· Understanding Web services 
· Understanding Resource Description Frame Work (RDF) and metadata managemnet.
· Understanding Taxonomies.
· Understanding Ontologies.
