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•  1858 – let there be transatlantic cables 
–  But it was not right … technical failures 

•  1866 – let there be transatlantic cables 2 
–  Great success which remained in operation for 

100 years 

•  1957 – The USSR launched Sputnik 
–  The first satellite 

•  1958 – The US setup ARPA 
–  Advanced Research Projects Agency 

The beginning … 



•  US vrs USSR  
•  Threat of nuclear  

 attack 
•  Computers strategic 
 
 

•  Dr Licklider chosen to improve military’s 
use of computer technologies  

1960’s The cold war 



The idea 

! 

! 



•  Plan: 
–  University of California, Los Angeles hoped to log 

onto the Stanford computer and try to send it the 
word “LOGIN” 

 
"We set up a telephone connection between us and 

the guys at SRI...,"  
"We typed the L and we asked on the phone,  
"Do you see the L?"  
"Yes, we see the L," came the response.  
"We typed the O, and we asked, "Do you see the O."  
"Yes, we see the O."  
"Then we typed the G, and the system crashed" 

•  On the second attempt, it worked perfectly! 

•  The revolution had begun … 

ARPANET’s first 
transmision … 



•  Financed by Defence 
ARPA (DARPA) 

•  Made up of a few nodes 
initially 

•  1971 first Terminal 
Interface Processor 
enable direct dial-in into 
the net 

•  1972 first public 
demonstration with 24 
sites (NASA, National 
Science Foundation, 
Defence, etc) 

•  1973 connections with 
England and Norway. 
First satellite 
connection. 

•  1974  62 computers 
online 

1969 ARPANET 



The ARPANET started 
growing (1974) 



•  1975 opened to the public 

•  1977  111 computers online 

•  1983  the Department of Defence Data Network 
(called MILNET) split off from ARPANET 

•  1985 public links existed across North America, 
Europe and Australia 

•  1990 ARPANET retired and computers were  
 moved to the new network, NSFNET to be known  
 as the Internet 

1975  ARPANET 



•  Proposed by Sir Tim Burners-
Lee while working at CERN 
(Large Physics  
 European Research Centre) 

•  Originally for record keeping 
and links 

•  Read  
–  Original WWW proposal 

•  http://www.w3.org/History/1989/
proposal.html 

–  WWW past, present, future  
•  http://www.w3.org/People/Berners-Lee/

1996/ppf.html 
 

World Wide Web (1) 



•  CERN had an ARPANET connection 
via EUnet since 1990 

•  1991 Tim posted a note on 
alt.hypertext.newsgroup about 
–  Web server 
–  Line browser 

•  Servers started appearing everywhere 

•  1993 MOSAIC (first to embed images) 

•  1994 W3C created (http://www.w3.org) 

World Wide Web (2) 



•  Hypertext 
– Created by Ted 

Nelson in the 60s 
– Text, Pictures, 

anything can be  
 linked 

– Move from one item 
to the other 

– Browser is used to  
 interpret hypermedia 

 
•  http://

www.xanadu.com 

Concept behind the WWW 



•  HTML – Hypertext Mark-up 
Language 
– Derived from SGML (Standard 

Generalised Mark-up Language) 
in the 60s 

•  HTTP – Hypertext Transfer 
Protocol 
– Used to send/receive HTML 

pages to/from browsers 

The Language of the 
WWW 



•  19.2 Billion pages  
•  1.5 Billion images 
•  50 Million audio and video files 
•  People are simply adding more 

on a daily basis 
•  Web contains anything 

– Good 
– Bad 

The Internet today 



The Internet is growing … 



•  Must have a query 
•  Search (using bag of words!) 
•  Browse through data 
•  Filter it 
•  Ideally solve the problem 

•  But is this what users want? 

How do you use the 
WWW? 



•  I want to go on holiday, 
somewhere new where its not 
too cold. I want to visit some 
museums and visit a few fun 
parks. I’m short of money so 
ideally my budget should not 
exceed the € 1000. 

•  How would the current web 
support this query? 

Query example … 



•  No automatic processing 

•  No direct querying  
–  How many students started the B.Sc course 

last year? 

•  Bag of words search 
–  Takes time 
–  Ineffective 

•  How reliable is the web?  
–  Who wrote what and does he/she have the 

authority to do so? 

•  Is the information up to date? 

Problems with the current 
web … (1) 



•  Requires manual integration of 
information 
– How many times did you find what 

you were looking for in just one 
page? 

•  Information can be dispersed, 
redundant, unreliable, outdated 
and in different formats 

Problems with the current 
web … (2) 



•  You and Web 2.0 

•  But look at 2006 through a different lens 
and you'll see another story, one that 
isn't about conflict or great men. It's a 
story about community and 
collaboration on a scale never seen 
before. It's about the cosmic 
compendium of knowledge Wikipedia 
and the million-channel people's 
network YouTube and the online 
metropolis MySpace. It's about the 
many wresting power from the few 
and helping one another for nothing 
and how that will not only change the 
world, but also change the way the 
world changes.  

Time Magazine’s Person of the 
Year 



•  Web 2.0 is the network as platform, spanning 
all connected devices; Web 2.0 applications 
are those that make the most of the intrinsic 
advantages of that platform: delivering software 
as a continually-updated service that gets 
better the more people use it, consuming and 
remixing data from multiple sources, including 
individual users, while providing their own data 
and services in a form that allows remixing by 
others, creating network effects through an 
"architecture of participation," and going 
beyond the page metaphor of Web 1.0 to 
deliver rich user experiences.  

Web 2.0 Definition 



Are there applications for 
Web 2.0? 

*source http://www.go2web20.net/ 



Dot com bubble (1) 
•  Yesterday new Lemonade company A opens costing 

$10 
 
•  Today 

–  John heard of these Lemonade companies and think it’s a 
good investment 

–  John buys shares for $12 
–  Jim sees John buying shares 
–  Jim think it’s a good investment too 
–  Jim buys shares for $14 
–  James sees John and Jim buying shares 
–  James think it’s a good investment too 
–  James buys shares for $20 
–  … 
 

•  Tomorrow 
–  The company still costs $10 
–  Company B opens right next to company A with a better 

business model 
–  Company A goes bust and John, Jim, James, …  loose 

everything 
 
 



Dot com bubble (2) 



Dot com bubble (3) 
    NASDAQ IXIC index  



•  Dot-com bubble in 2001 
•  Web was over hyped 

•  (Tim) O’Reilly and Media Live International 
organised a brainstorming session 
–  Post-mortem of the dot-com bubble 
–  Why did some companies manage to survive the 

crash? 
–  They had some things in common 
–  They were “Web 2.0” applications 

http://www.oreilly.com/pub/a/oreilly/tim/news/
2005/09/30/what-is-web-20.html 

Origins of Web 2.0 



Web 1.0 to Web 2.0 
conceptually 

•  Reading 

•  Companies 

•  Client-Server 

•  HTML 

•  Top-down 

•  Portals 

•  Taxonomies 

•  Wires 

•  Owning 
 
•  Web forms 

•  Writing 

•  Communities 

•  Peer to Peer 

•  XML 

•  Bottom-up 

•  RSS 

•  Folksonomies 

•  Wireless 

•  Sharing 
 
•  Web applications 



•  Netscape 
–  Web browser 
–  Desktop application  
–  Web as a platform 
–  Webtop vs. Desktop (PC) 
–  But what is a web browser? 

•  Commodity 
•  A tool to access information services 

–  So Netscape is an old school 
software house like Microsoft, Oracle, 
etc 

Netscape vs. Google (1) 



•  Google 
–  Web application 
–  Not  

•  Sold 
•  Packaged 
•  Licensed 
•  Platform dependent 
•  Distributed 

–  Delivered as a service 
–  Needed a specialised database 
–  Value is not in the software but in the 

service 
–  Is a middleman between user and online 

world 
–  Belongs to the new school like Amazon, 

Napster, etc 

Netscape vs. Google (2) 



•  DoubleClick 
–  Internet company like Google 
– Pioneered web services 
– But limited by its business model 

•  Web about publishing not participation 
•  Advertisers and not consumers 

mattered 
•  Required formal sales contract 
•  Banner ads plus popups 
•  Boasted 2000 successful 

implementations 
–  Who is the client? 

DoubleClick vs. AdSense 
(1) 



•  AdSense 
– Uses the collective power of small 

sites 
– Can place adverts on virtually any 

website 
– Minimally intrusive 
– Context-sensitive 
– Consumer-friendly 
– Text advertisement 
–  100,000s installations 

DoubleClick vs. AdSense 
(2) 



 
Leverage customer self-service and 

algorithmic data management to 
reach out to the entire web, to the 

edges and not just the centre, to the 
long tail and not just the head 

Web 2.0 Lesson 



The tail issue … 

Web 2.0 Web 1.0 



•  Akamai  
– Download acceleration 
– Focused on high-demand sites 
– Collects revenue from central 

sites 
– Must add servers to improve its 

service 

Akamai vs. BitTorrent (1) 



•  BitTorrent 
– P2P (each client is a server) 
– Files broken into fragments 
– Provide bandwidth and data to 

other users 
– Popular files get downloaded faster 
– People bring their own resources to 

the system (architecture of 
participation) 

– Built-in ethic of collaboration 

Akami vs. BitTorrent (2) 



 
 

The service automatically 
gets better the more 

people use it! 

Web 2.0 Lesson 



•  Excel vs. Lotus 1-2-3  
•  Word vs. WordPerfect 
•  Internet Explorer vs. Netscape 

Navigator 

•  Microsoft played the platform 
card! 

•  The platform always won! 

Platform vs. Application 



•  OS 
–  Single software provider 
–  Massive install base 
–  Tightly integrated with OS 
–  APIs  

•  Web 
–  No owner 
–  Tied together by protocols 
–  Open standards 
–  Cooperation agreements 

Platform (OS) vs. Platform 
(Web) (1) 



•  OS 
–  Brilliant solution in early PC era (IBM 

compatible) 
–  Created a single playing field 

•  Web 
–  A single vendor is problematic 
–  Interoperability between systems is 

fundamental 
–  No vendor can control both ends of every 

interaction 

•  Web 2.0 is against lock-in from one 
single vendor 

Platform (OS) vs. Platform 
(Web) (2) 



1.  Hyperlinks are the foundation of the web 
(Google) 

2.  The work of the many is collected 
(Yahoo’s manual Directory) 

3.  Organise collective activities (eBay) 

4.  Exploit user participation (Amazon) 

5.  Trust: with enough eyeballs, all bugs are 
shallow (Wikipedia) 

Harness Collective 
Intelligence (1) 



6.  Make use of folksonomies (Flickr) 

7.  Collaborative filtering (E.g. spam) 
outperforms other systems 
(Cloudmark) 

8.  No advertisement but “viral 
marketing” 

9.  Make use of open source 
(SourceForge.net) 

Harness Collective 
Intelligence (2) 



 
 

Network effects from user 
contributions are the key 
to market dominance in 

the Web 2.0 era! 

Web 2.0 Lesson 



•  Software becomes Infoware 
–  Databases are a core competency of any Web 

2.0 application 
–  SQL is the new HTML 

•  Mashups vs. Portlets 
–  Client or Server vs. Server 
–  XML vs. HTML 
–  Melting Pot (together) vs. Salad Bowl (side by 

side) 
–  No API vs. API 

•  User aggregation > Data Aggregation > 
System Service 

•  Copyright > FreeData 

Data inside! 



•  The identity race 

– PayPal 
– Amazon 1-click 
– Google cell phone identifier for 

GMail (extending the concept) 
– Sxip (distributed 1-click) 
– Facebook 

Example 



 
 

The race is on to own 
certain classes of data! 

Winner is the first to reach 
the critical mass … 

Web 2.0 Lesson 



•  Deliverable not a product but a 
service 

•  Fundamental changes … 
1.  The software will stop to function unless 

it is maintained on a daily basis  
•  E.g. Search engines 
•  Revival of scripting languages (Perl, 

Python, etc) 

2.  Users must be treated as co-developers 
–  Open source practices 
–  Release early, release often vs. Perpetual 

beta 
–  Real time user monitoring is essential 

Goodbye software 
releases … 



•  At major online services 
– They add 2 or 3 new features 

per day 
–  If users adopt them, they are 

rolled out to all the site 
– Otherwise they are pulled down 

•  Flickr 
– They develop new builds up to 

every half hour 

Example 



•  Microsoft 
–  Everyone must upgrade their 

environment every two/three years 

•  Google 
–  Everyone exploring what’s new in 

their environment every day 

•  For old companies like Microsoft 
–  Its not about learning from 

competitors any longer, its about 
becoming a totally different company! 

Microsoft vs. Google 



•  Privacy of data issue 
–  Flickr, Napster, … 

•  Most companies give up something 
precious to get back something free 
–  Wikipedia gave up centralised control 

•  Got speed and breath 
–  Napster gave up the catalogue idea 

•  Got breath 
–  Amazon gave up a physical storefront 

•  Got a global storefront 
–  Google gave up the big corporate customers 

•  Serviced the 80% of customers who were in 
need 

Success lies in disagreeing 
with the consensus … 



 
 

Use your opponent’s strength 
… against them! 

Web 2.0 Lesson 



•  Support lightweight 
programming models that 
allow for loosely coupled 
systems 

•  Think about distributing not 
about coordinating 

•  Design for “hackability” and 
remixability 

Lightweight model … 



•  A bunch of old services 
•  Combined together to provide a totally 

innovative service 

•  GIS + YouTube = GoogleMaps 

Innovation in assembly 

+ = 



•  Not limited to the PC (Ubiquitous 
computing?) 

•  PC is no longer a house but a tunnel! 
•  The web is made up of synthetic applications 

composed of services 

•  Use of new devices iPod, TiVo 
–  System designed to span multiple devices 
–  Data management at its heart 

•  Car stereo: Consuming data vrs Reporting 
data 
–  Real time traffic monitor 
–  Localised news 

Software above the level of a 
single device 



•  DHTML, Flash  
– Great with animations 
– But what about user experience? 

•  Gmail, Google Maps 
– Made a big difference 
– Applications (as we know them) on 

the web! 

Rich User Experience (1) 



•  Change possible thanks to AJAX 
–  Ideas were developed in the 90s 
–  But the browser-wars of the 90s 

hindered its creation 

–  Made of … 
•  XHTML & CSS 
•  Dynamic display using the Document 

Object Model (DOM) 
•  Data interchange using XML & XSLT 
•  Asynchronous data retrieval using 

XMLHttpRequest 
•  JavaScript to glue everything together 

Rich User Experience (2) 



•  Innovations 
–  GMail  

•  Web searchability & access + Email 

–  Address book 
•  On PC just a cache of contacts 
•  Agents would remember interaction with 

those contacts 
•  Build social networks and exploit it when 

information is not found in local cache 

–  Word Processor 
•  Wiki-style collaborative editing 
•  Rich editing like PC based programs 

Rich User Experience (3) 



1.  The Long Tail 

2.  Data Inside 

3.  Users Add Value 

4.  The Network Effect should be default 

5.  Some Rights Reserved 

6.  The perpetual Beta 

7.  Cooperate, Don’t Control 

8.  Software is above the device 

The 8 Web 2.0 Design 
Patterns 



•  Test their features against the 
previous list. 

•  More points they score, more 
worth the name. 

•  However, excellence in one 
area may be more telling than 
some small steps in all seven! 

How to realise if it is Web 
2.0? 



•  In synthesis … 

– The 2.0-ness of Web 2.0 is not 
something new, but rather a 
fuller realization of the true 
potential of the web platform! 



What’s the problem? 



Towards a solution … (1) 

Ask	  intelligent	  
	  agents	  to	  do	  the	  

	  job	  for	  us!!	  

But	  they	  don’t	  
understand	  the	  

WWW	  !!!	  



Towards a solution … 
(2) •  But there’s another 

way in which this 
can be achieved, 
by supplying the 
missing semantic 
information 

For	  the	  Web	  to	  reach	  its	  full	  
poten<al,	  it	  must	  evolve	  into	  a	  
Seman<c	  
Web,	  providing	  a	  universally	  
accessible	  plaAorm	  that	  allows	  
data	  to	  
be	  shared	  and	  processed	  by	  
automated	  tools	  as	  well	  as	  by	  
people.	  

(W3C Expert) Creating the Semantic Web !! 



 The entertainment system was 
belting out the Beatles' "We Can 
Work It Out" when the phone rang. 
When Pete answered, his phone 
turned the sound down by sending 
a message to all the other local 
devices that had a volume control. 
His sister, Lucy, was on the line 
from the doctor's office: "Mom 
needs to see a specialist and then 
has to have a series of physical 
therapy sessions. Biweekly or 
something. I'm going to have my 
agent set up the appointments." 
Pete immediately agreed to share 
the chauffeuring.  

SW Case Study(1) 



 At the doctor's office, Lucy instructed 
her Semantic Web agent through her 
handheld Web browser. The agent 
promptly retrieved information about 
Mom's prescribed treatment from the 
doctor's agent, looked up several lists 
of providers, and checked for the 
ones in-plan for Mom's insurance 
within a 20-mile radius of her home 
and with a rating of excellent or very 
good on trusted rating services. It 
then began trying to find a match 
between available appointment times 
(supplied by the agents of individual 
providers through their Web sites) 
and Pe te ' s and Lucy ' s busy 
schedules.  

SW Case Study(2) 



 In a few minutes the agent 
presented them with a plan. Pete 
didn't like it, University Hospital was 
all the way across town from Mom's 
place, and he'd be driving back in 
the middle of rush hour. He set his 
own agent to redo the search with 
stricter preferences about location 
and time. Lucy's agent, having 
complete trust in Pete's agent in the 
context of the present task, 
automatically assisted by supplying 
access certificates and shortcuts to 
the data it had already sorted 
through.  

SW Case Study(3) 



 Almost instantly the new plan was 
presented: a much closer clinic and 
earlier times but there were two 
warning notes. First, Pete would 
have to reschedule a couple of his 
less important appointments. The 
other was something about the 
insurance company's list failing to 
include this provider under physical 
therapists: "Service type and 
insurance plan status securely 
verified by other means," the agent 
reassured him.  

SW Case Study(4) 



 Lucy registered her assent 
at about the same moment 
Pete was muttering, "Spare 
me the details," and it was 
all set. (Of course, Pete 
couldn't resist the details 
and later that night had his 
agent explain how it had 
found that provider even 
though it wasn't on the 
proper list.)  

SW Case Study(5) 



1.  Retrieved information about Mom's prescribed treatment 
from the doctor's agent 

2.  Look up several lists of providers 

3.  Checked for the ones in-plan for Mom's insurance within 
a 20-mile radius of her home and with a rating of 
excellent or very good on trusted rating services 

4.  Find a match between available appointment times 
(supplied by the agents of individual providers through 
their Web sites) and Pete's and Lucy's busy schedules. 

5.  Share information between different agents 

6.  Provide alternatives and if necessary arrange for the 
rescheduling of plans  

7.  Be extra careful and reassure the human with reasonable 
explanations 

What did the agent do? 



•  The Web today … 

So what is the Semantic Web? 
(1) 

The "Browser" is an extremely silly concept-- a window for 
looking sequentially at a large parallel structure.  It does not 

show this structure in a useful way.  Ted Nelson 

 

(Source: Sir Tim) 



•  The Web from a new 
perspective … 

So what is the Semantic Web? 
(2) 

(Source: Sir Tim) 



•  Let’s add the semantics … 

So what is the Semantic Web? 
(4) 

(Source: Sir Tim) 

Semantics: from the Greek ‘semantikos’ is the study of 
meaning  



So what is the Semantic Web? 
(3) 

•  Let’s	  link	  everything	  together	  …	  

(Source: Sir Tim) 



How far are we? 



1.  Make use of semantically 
annotated documents 

2.  Ontologies of concepts to 
link everything 

3.  Semantic search engines 
to make Semantic web 
services accessible 

How will it happen? 

Ontology: derived from the Greek words 
(ontos) meaning "to be" and (logos) meaning 
"word”. Ontology is the study of being. A 
data structure  (typically hierarchical) 
containing all the relevant entities, their 
relationships and rules within a domain. 



Ask Interpersona to book a holiday for 
Venice 

 
1.  Interpersona checks my diary for 

available dates (diary annotated with 
date ontology) 

2.  Interpersona searches through 
Semantic Search Engines for online 
travel agents (annotated with travel 
ontology) 

1.  Harvests for available holidays 
2.  Selects one  which meets requirements 
3.  Uses Semantic Webservice to negotiate 

price and book holiday 
 

Case study … Going on 
holiday 



SW Cake 



SW Cake 



SW Wave 



How can we identify 
anything? 



•  To talk about anything, you must identify it 
first 

•  Each item identified is called a resource 

•  URI  
–  is the foundation of the web 
–  Is decentralised (no central control) 

•  SW cannot exist without URI 

•  The Uniform Resource Locator  (URL) 
–  One form of URI 
–  Unlike other URIs, it both identifies and locates 

Unified Resource 
Identifiers 



•  http://somehost/absolute/URI/
with/absolute/path/to/
resource.txt  

•  ftp://somehost/resource.txt  

•  uri:isbn10:0753810255   

Example URI 



•  The ABC of the SW 
•  A simple way to send objects 
•  Anyone can define own format 

and create documents in that 
format 

•  Markup  
– Both machine and human 

readable 
– Therefore much more powerful 

XML 



•  Document A contains certain words that are marked 
as emphasized  

•  The way those words are rendered can be adapted 
to the context 

•  Web browser  
–  simply display them in italics 

•  Voice browser (which reads Web pages aloud)  
–  might change the tone or the volume of its voice 

•  Each program can respond appropriately to the 
meaning encoded in the markup 

•  If on the other hand, I simply marked the words as 
"in italics", the computer has no way of knowing 
why those words are in italics 

–  Emphasis?  
–  Visual effect?  
–  How does the voice browser display this effect?  

The importance of markup 



•  Imagine … 
–  Amazon tags authors with <author> tag 
–  Barnes & Noble tags authors with 

<author> tag 
–  How can we distinguish one tag from 

another? 

•  Use namespaces 
–  A way of identifying a part of the web 
–  <author xlmns=“http://www.amazon.com”> 
–  <author xlmns=“http://www.b&n.com”> 

Namespaces 



•  Define the legal building blocks of an 
XML document 

•  Each XML file can carry a description of 
its own format  

•  Independent groups of people can agree 
to use a standard DTD for interchanging 
data  

•  Can be used to verify that the data 

•  But a DTD is not written in XML! 

Document Type 
Definitions 



DTD Example 
<?xml version="1.0"?>  

 <note>  
  <to>Joe</to>  
  <from>Tom</from>  
  <heading>Reminder</heading>  
  <body>Don't forget me this weekend!</body>  
 </note>  

<!ELEMENT note (to, from, heading, body)>  
<!ELEMENT to (#PCDATA)>  
<!ELEMENT from (#PCDATA)>  
<!ELEMENT heading (#PCDATA)>  
<!ELEMENT body (#PCDATA)>  

*PCDATA means parsed character data  



•  An XML-based alternative to DTDs 
•  Describes the structure of an XML document 

•  Defines  
–  elements that can appear in a document  
–  attributes that can appear in a document  
–  which elements are child elements  
–  the order of child elements  
–  the number of child elements  
–  whether an element is empty or can include text  
–  data types for elements and attributes  
–  default and fixed values for elements and 

attributes  

XML Schemas 



XML Schema Example 
<?xml version="1.0"?>  

 <note>  
  <to>Joe</to>  
  <from>Tom</from>  
  <heading>Reminder</heading>  
  <body>Don't forget me this weekend!</body>  
 </note>  

<?xml version="1.0"?>  
 <xs:schema xmlns:xs="http://www.w3.org/2001/XMLSchema" 
targetNamespace="http://www.w3schools.com" xmlns="http://
www.w3schools.com" elementFormDefault="qualified"> 
  <xs:element name="note">    

  
  <xs:complexType>  
  <xs:sequence>  
   <xs:element name="to" type="xs:string"/>  
   <xs:element name="from" type="xs:string"/>  
   <xs:element name="heading" type="xs:string"/>  
   <xs:element name="body" type="xs:string"/>  
  </xs:sequence>  
  </xs:complexType>  
  </xs:element> 
 </xs:schema> 



•  Allows you to make statements 
machine-processable 

•  RDF is like a sentence where 
all the words are URIs 

•  Made of 3 parts (triple) 
– Subject 
– Predicate 
– Object 

Resource Description 
Framework 



•  A typical relational database on 
books 

RDF example (1) 



•  A row represents a record of 
related data 

RDF example (2) 



•  A column represents an 
attribute/property 

RDF example (3) 



•  Intersection gives value for 
property/record 

RDF example (4) 



RDF example (5) 



RDF example (6) 



•  A triple is actually an edge in a graph 
•  Nodes in graph are things 
•  Arcs are relationships between things 

Viewing RDF as a graph 



•  Describe meaning and 
relationships  

•  Meaning of the word Ontology 
– An ontology is an explicit 

specification of a shared 
conceptualization 

– An ontology is a shared 
understanding of some domain 
of interest  

RDF Schema and 
Ontologies 



•  RDF Schema does not provide actual 
application-specific classes and properties 

•  Instead RDF Schema provides the 
framework to describe application-specific 
classes and properties 

•  Classes in RDF Schema are much like 
classes in object oriented programming 
languages 

•  This allows resources to be defined as 
instances of classes, and subclasses of 
classes 

RDF Schema 



<?xml version="1.0"?> 
 
<rdf:RDF  

 xmlns:rdf= "http://www.w3.org/1999/02/22-rdf-
syntax-ns#"  
 xmlns:rdfs="http://www.w3.org/2000/01/rdf-
schema#"> 

 
 <rdfs:Class rdf:ID="animal" /> 

 
 <rdfs:Class rdf:ID="horse">  
  <rdfs:subClassOf rdf:resource="#animal"/>  
 </rdfs:Class> 

 
</rdf:RDF>  

RDF Schema Example 



•  DARPA Agent Markup Language  
–  Developed in the US  
–  Released DAML-Ont 
–  Simple language to express classes 

•  Ontology Inference Layer 
–  Developed in Europe 
–  Create sophisticated classifications, using 

constructs from frame-based AI  

•  DAML+OIL (2001) 

DAML+OIL 



•  Built on top of RDF  
•  Used for processing information on 

the web  
•  Designed to be interpreted by 

computers  
•  Written in XML  
•  Has three sublanguages  

–  OWL Lite  
–  OWL DL (includes OWL Lite)  
–  OWL Full (includes OWL DL)  

•  Is a web standard  

Web Ontology Language 
(OWL) 



Example Ontology 



Back to the Cake 

Current status 



•  SOAP 
•  UDDI 
•  RDF-S 
•  OWL-S 
•  Linked Data 
•  Semantic Web services 
•  What about business logic? 
•  How can you trust someone? 
•  The Semantic Web is still far from 

becoming a reality but work is going 
on at full speed! 

And many more 
technologies… 



But is it a feasible solution? 
•  Why do many believe this solution will 

fail? 	  
	  
–  It	  requires	  a	  lot	  of	  @me	  and	  effort	  

–  It	  needs	  a	  lot	  of	  people	  willing	  to	  
do	  it	  

–  Not	  everyone	  can	  do	  it	  



Conclusion 

80+ web standards found at www.w3.org 



Focus is shifted on client 



Ques@ons?	  


