Web versions “Definitions”
Tim Berners-Lee's notion of defining web versions is often used as a way of explaining the meaning of Web 1.0 Web 2.0 Web 3.0

Web 1.0: 

The first implementation of the web represents the Web 1.0, which, according to Berners-Lee, could be considered the "read-only web." In other words, the early web allowed us to search for information and read it. There was very little in the way of user interaction or content contribution. However, this is exactly what most website owners wanted: Their goal for a website was to establish an online presence and make their information available to anyone at any time. It is worth to mention that the web as a whole hasn't moved much beyond this stage yet.

Web 2.0:
Currently, we are seeing the infancy of the Web 2.0, or the "read-write" web if we stick to Berners-Lee's method of describing it. The newly-introduced ability to contribute content and interact with other web users has dramatically changed the landscape of the web in a short time. It has even more potential that we have yet to see. For example, just look at YouTube and MySpace, which rely on user submissions and the potential, becomes clearer. The Web 2.0 appears to be a welcome response to a demand by web users that they be more involved in what information is available to them.

Now, it's important to realize that there are a staggering number of definitions of what constitutes a "Web 2.0 application." For example, the perception exists that just because a website is built using a certain technology (like Ruby on Rails), or because it employs Ajax in its interface, it is a Web 2.0 application. From the general, view we are taking, this is not the case; our definition simply requires that users be able to interact with one another or contribute content. 

Web 3.0:

By extending Tim Berners-Lee's explanations, the Web 3.0 would be something akin to a "read-write-execute" web. However, this is difficult to envision in its abstract form, so let's take a look at two things I predict will form the basis of the Web 3.0 — semantic markup and web services.

Semantic markup refers to the communication gap between human web users and computerized applications. One of the largest organizational challenges of presenting information on the web is that web applications aren't able to provide context to data, and, therefore, can't really understand what is relevant and what is not. Through the use of some sort of semantic markup, or data interchange formats, data could be put in a form not only accessible to humans via natural language, but able to be understood and interpreted by software applications as well. 

While it is still evolving, this notion — formatting data to be understood by software agents — leads to the "execute" portion of our definition, and provides a way to discuss web services.

A web service is a software system designed to support computer-to-computer interaction over the Internet. Web services are not new and usually take the form of an Application Programming Interface (API). The popular photography-sharing website Flickr provides a web service whereby developers can programmatically interface with Flickr to search for images. Currently, thousands of web services are available. However, in the context of Web 3.0, they take center stage. By combining a semantic markup and web services, the Web 3.0 promises the potential for applications that can speak to each other directly, and for broader searches for information through simpler interfaces.

Web 2.0 Vs Web 1.0
 When Tim Berners-Lee was asked in an interview for a podcast, published on IBM’s website, whether Web 2.0 was different to what might be called Web 1.0 he answered:

“Totally not. Web 1.0 was all about connecting people. It was an interactive space, and I think Web 2.0 is of course a piece of jargon, nobody even knows what it means. If Web 2.0 for you is blogs and wikis, then that is people to people. But that was what the Web was supposed to be all along. And in fact, you know, this 'Web 2.0', it means using the standards which have been produced by all these people working on Web 1.0.”

Laningham (ed.), developerWorks Interviews, 22nd August, 2006.

To understand Sir Tim’s attitude one needs look back at the history of the development of the Web, which is explored in his book Weaving the Web (1999). His original vision was very much of a collaborative workspace where everything was linked to everything in a ‘single, global information space’ and, crucially for this discussion, the assumption was that ‘everyone would be able to edit in this space’ 
The first development was Enquire, a rudimentary project management tool, developed while Berners-Lee was working at CERN, which allowed pages of notes to be linked together and edited. A series of further technological and software developments led to the creation of the World Wide Web and a browser or Web client that could view and edit pages of marked-up information (HTML). However, during a series of ports to other machines from the original development computer, the ability to edit through the Web client was not included in order to speed up the process of adoption within CERN (Berners-Lee, 1999). This attitude to the ‘edit’ function continued through subsequent Web browser developments such as Viola WWW and Mosaic (which became the Netscape browser). Crucially, this left people thinking of the Web as a medium in which a relatively small number of people published and most browsed.
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2. Key Web 2.0 services/applications
There are a number of Web-based services and applications that demonstrate the foundations of the Web 2.0 concept, and they are already being used to a certain extent in education. These are not really technologies as such, but services (or user processes) built using the building blocks of the technologies and open standards that underpin the Internet and the Web. These include blogs, wikis, multimedia sharing services, content syndication, podcasting and content tagging services. Many of these applications of Web technology are relatively mature, having been in use for a number of years, although new features and capabilities are being added on a regular basis. 

2.1 Blogs

The term web-log, or blog, was coined by Jorn Barger in 1997 and refers to a simple webpage consisting of brief paragraphs of opinion, information, personal diary entries, or links, called posts, arranged chronologically with the most recent first, in the style of an online journal. Most blogs also allow visitors to add a comment below a blog entry.

Examples:

http://radar.oreilly.com/

http://www.techcrunch.com/

http://www.instapundit.com/

http://blogs.warwick.ac.uk/ *

2.2 Wikis

A wiki is a webpage or set of web pages that can be easily edited by anyone who is allowed access (Ebersbach et al., 2006). Wikipedia’s popular success has meant that the concept of the wiki, as a

collaborative tool that facilitates the production of a group work, is widely understood. Wiki pages have

an edit button displayed on the screen and the user can click on this to access an easy-to-use online editing tool to change or even delete the contents of the page in question. Simple, hypertext-style linking between pages is used to create a navigable set of pages.

Unlike blogs, wikis generally have a history function, which allows previous versions to be examined, and a rollback function, which restores previous versions.

Examples:
http://wiki.oss-watch.ac.uk/ *

http://wiki.cetis.ac.uk/CETIS_Wiki *

http://en.wikipedia.org/wiki/Main_Page *

2.3 Tagging and social bookmarking

A tag is a keyword that is added to a digital object (e.g. a website, picture or video clip) to describe it, but not as part of a formal classification system. One of the first large-scale applications of tagging was seen with the introduction of Joshua Schacter’s del.icio.us website, which launched the ‘social bookmarking’ phenomenon. Social bookmarking systems share a number of common features. They allow users to create lists of ‘bookmarks’ or ‘favorites’, to store these centrally on a remote service (rather than within the client browser) and to share them with other users of the system (the ‘social’ aspect). These bookmarks can also be tagged with keywords, and an important difference from the ‘folder’- based categorization used in traditional, browser-based bookmark lists is that a bookmark can belong in more than one category. Using tags, a photo of a tree could be categorized with both ‘tree’ and ‘larch’, for example.

The concept of tagging has been widened far beyond website bookmarking, and services like Flickr

(Photos), YouTube (video) and Audio (podcasts) allow a variety of digital artifacts to be socially tagged.
Examples:
http://www.connotea.org/

http://www.citeulike.org/*

http://www.librarything.com/

http://del.icio.us/
2.4 Multimedia sharing

One of the biggest growth areas has been amongst services that facilitate the storage and sharing of multimedia content. Well known examples include YouTube (video) Flickr (photographs) and Audio (podcasts). These popular services take the idea of the ‘writeable’ Web (where users are not just consumers but contribute actively to the production of Web content) and enable it on a massive scale. Literally millions of people now participate in the sharing and exchange of these forms of media by producing their own podcasts, videos and photos. This development has only been made possible through the widespread adoption of high quality, but relatively low cost digital media technology such as hand-held video cameras.

2.5 Audio blogging and podcasting

Podcasts are audio recordings, usually in MP3 format, of talks, interviews and lectures, which can be played either on a desktop computer or on a wide range of handheld MP3 devices. Originally called audio blogs they have their roots in efforts to add audio streams to early blogs (Felix and

Stolarz, 2006). Once standards had settled down and Apple introduced the commercially successful iPod MP3 player and its associated iTunes software, the process started to become known as podcasting. This term is not without some controversy since it implies that only the Apple iPod will play these files, whereas, in actual fact, any MP3 player or PC with the requisite software can be used. 

Examples

Well known photo sharing services:

http://www.flickr.com/

http://www.ourpictures.com/

Well known video sharing services:

http://www.youtube.com/

http://www.getdemocracy.com/broadcast/ *

http://eyespot.com/

Well known podcasting sites:

http://www.apple.com/itunes/store/podcasts.html

http://btpodshow.com/

http://www.audblog.com/
2.6 RSS and syndication

RSS is a family of formats which allow users to find out about updates to the content of RSS-enabled websites, blogs or podcasts without actually having to go and visit the site. Instead, information from the website (typically, a new story's title and synopsis, along with the originating website’s name) is collected within a feed (which uses the RSS format) and ‘piped’ to the user in a process known as syndication.

In order to be able to use a feed a prospective user must install a software tool known as an aggregator or feed reader, onto their computer desktop. Once this has been done, the user must decide which RSS feeds they want to receive and then subscribe to them. The client software will then periodically check for updates to the RSS feed and keep the user informed of any changes.
Technically, RSS is an XML-based data format for websites to exchange files that contain publishing information and summaries of the site’s contents. Indeed, in its earliest incarnation, RSS was understood to stand for Rich Site Summary (Doctorow, 2002). For a variety of historical reasons there are a number of RSS formats (RSS 0.91, RSS 0.92, RSS 1.0, RSS 2.0) and there are some issues of incompatibility8. It is worth noting that RSS 2.0 is not simply a later version of RSS 1.0, but is a different format. As it has become more widely used for blog content syndication, in later versions RSS became known as Really Simple Syndication9. A lot of blogging tools now create and publish these RSS feeds automatically and webpages and blogs frequently display small RSS icons and links to allow a quick process of registering to get a feed from the site (see below).
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Illustration 1: Example of an RSS feed aggregation tool (NetNewsWire).
3. The big ideas behind Web 2.0 and their impacts
3.1 Individual production and User Generated Content

A great deal of content is being produced by individuals and stored in central services often owned by American corporate companies. It is unclear who has ultimate responsibility for archiving this content and introduces considerable legal issues.

It could be argued that, in a sense, these services provide a kind of archive: certainly many people consider flickr, for example to be their photograph 'repository'. As these services are owned by private companies there are questions that need to be asked about what would happen to these 'repositories' if the companies removed the service or changed it significantly. As these services are owned by private companies the cardinality of the content is also subject to significant change or removal of the service.

3.2 Harnessing the power of the crowd

An archive might obtain/collect all the underlying data but not be able to reproduce the 'intelligence' that is created by the service, as this relies on proprietary algorithms for aggregating and processing the collective content—this is the service being provided, and it belongs to the company. For example, Cloudmark's Advanced Fingerprinting algorithms for automatically detecting email messaging threats.

3.3 Data on an epic scale

The scale of data being collected and aggregated into new services means that the process of collecting an archiving it will probably have to be automatic and will require huge processing and storage capacities.

It is also interesting to think about what can be done with this data as an aggregated whole. Google, for example, mines it to provide meta information such as its 'zeitgeist' service – showing how the popularity of various search terms changes across time. This information is of cultural relevance and historians, in particular, will be interested in reviewing it.

3.4 Architecture of Participation

Services that get better the more people contribute to them will be difficult to capture in a way that recreates the full service at a later date. Often, the 'cool' factor, which is closely tied to the graphical look and feel and ease of use of a tool, is part of the mechanism for encouraging participation, and this is something that may be hard to capture in a repository.

3.5 Network effects, power laws and the Long Tail

Services that make use of the power of the network effect, for example, social networking sites, often combine data from a number of sources in a dynamic fashion and this is hard to recreate. In addition, the content has less meaning without the connectivity that is implied by the social links between users.

The scale of the network effect throws into sharp relief the 'importance' and, arguably, the 'collectibility' of these types of Web 2.0 content: i.e. as indicators of types of social and cultural activity rather than as a collection of content.

3.6 Openness

Despite the underlying assumption that Web 2.0 makes increasing use of more open ways of working there are many complex legal issues emerging. Tim Bray, for example, argues that a service cannot be considered open unless the user’s data can be moved or taken back by the user at will, without the service provider withholding anything, encoding it in a proprietary format, or claiming any IPR. This is clearly not the case with many Web 2.0-based services, but adopting such a policy would make the job of collecting and archiving much easier. It would also alleviate the problem of how users could preserve their data in the case of a corporate service provider removing or significantly changing their service.

However, the requirement for service providers to not withhold user data undermines the principle of data on an epic scale: the Web 2.0 business model depends on the idea of colossal amounts of data, held in hard-to-recreate databases, to create collective 'value' in its services. This is clearly directly in conflict with Bray's definition of openness.

4. What will Web 3.0 look like? “Read/Write and Execute”

In the original exposition of the idea of the Semantic Web for an article in Scientific American, Tim Berners-Lee's vision included scenarios in which autonomous agents and machine processing units will carry out actions on our behalf85. There is still some confusion over what precisely the Semantic Web really is and where it is heading, not least from business and commerce. For Tim Berners-Lee it is in essence about the shift from documents to data—the transformation of a space consisting largely of human-readable, text-oriented documents, to an information space in which machine-readable data, imbued with some sense of ‘meaning’, is being exchanged and acted upon. However, to date, even its proponents argue that this vision is largely unrealized although technologies and applications are now beginning to appear, as opposed to just being researched.

At the WWW2006 conference in Edinburgh, when asked by Tech Watch about the likely characteristics of 'Web 3.0', Tim Berners-Lee stated that he believes that the next steps are likely to involve the integration of high-powered graphics (Scalable Vector Graphics, or SVG) and that underlying these graphics will be semantic data, obtained from the RDF Web, that ‘huge data space’. A focus on visualization is also evident elsewhere: Ted Nelson, the inventor of hypertext, is working on Floating World: a system for displaying documents, including the links between them, in three dimensions. He recently spoke of the idea of translating this concept to a 3-dimensional social networking system. 
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