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Abstract:

The massive popularity of the World Wide Web is turning the web browser from a document
viewing tool into a general-purpose host platform for various types of services, including desk-
top-style web applications. Web applications require no installation or manual upgrades, and
they can be deployed instantly worldwide.This instant worldwide deployment aspect is incredi-
bly powerful, and will dramatically change the way people develop and use software, allowing
worldwide application development and instant deployment without middlemen or distributors.

In this paper we present our vision for the future of web applications. A key observation in the
paper is that web applications do not have to live by the same constraints that characterized
the evolution of conventional desktop applications.The ability to instantly publish software
worldwide, and the ability to dynamically combine code and content available from countless
web sites and developers all over the planet will open up entirely new possibilities for software
development. We believe that this will lead to a new software development approach that can
be referred to as mashware, or software as a mashup. In this paper we provide an introduction
to mashware, analyze the emerging mashup development technologies, as well as discuss the
technical challenges and obstacles that still remain.
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At the high level, the evolution of web pages can be presented in three phases or generations, as
illustrated in Figure 1:

1) Simple, “classic” web pages with text and static images only
2) Animated multimedia pages with plug-ins
3) Rich Internet Applications

In the first phase, web pages were truly pages, i.e., page-structured documents that contained primarily
text with some interspersed static images, without animation or any interactive content. Navigation
between pages was based simply on hyperlinks, and a new web page was loaded from the web server
each time the user clicked on a link. There was no need for asynchronous network communication or
any more advanced communication protocols between the browser and the web server. Some pages
were presented as forms, with simple textual fields and the possibility to use basic widgets such as
buttons, radio buttons or pull-down menus. These types of web pages and forms are still very common,
characterized by visually simple web sites such as the main page of the Google search engine
(http://www.google.com/).

1) Simple pages with text and static images only
(e.g., http:/lwww.google.com)

2) Animated pages with plug-ins

(e.g., http://www.cadillac.com)

» 3) Rich Internet Applications
(e.g., docs.google.com)
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Figure 1: Evolution of web usage

In the second phase, web pages became increasingly interactive, with animated graphics and plug-in
components that allowed richer content to be displayed. This phase coincided with the commercial
takeoff of the Web, when companies realized that they could create commercially valuable web sites by
displaying advertisements or by selling merchandise or services over the Web. Navigation was no
longer based solely on hyperlinks, and communication between the browser and the server became
increasingly complicated. The JavaScript scripting language, introduced in Netscape Navigator version
2.0B in December 1995, made it possible to build animated, interactive content more easily. The use of
plug-in components such as Flash, QuickTime, RealPlayer and Shockwave spread rapidly, allowing
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