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Abstract The World Wide Web is increasingly seen as an attractive technology for the 
deployment and evaluation of groupware However the underlying architecture of the Web is 
inherently stateless - best supporting asynchronous types of cooperation This paper presents 
a toolkit for application developers, MetaWeb, which augments the Web with basic features 
which provide new and legacy applications with better support for synchronous cooperation. 
Using three simple abstractions, User, Location and Session, MetaWeb allows applications to 
be coupled as tightly or as loosely to the Web as desired The paper presents two distinct 
applications of MetaWeb, including the extension of an existing application, the BSCW shared 
workspace system, from which a number of observations are drawn 

1. Introduction 

The World Wide Web (Bemers-Lee et al., 1994) merges the concepts of hypertext 
and networked information to provide an easy but powerful global information 
system based on two public and simple standards: the HyperText Transfer Protocol 
(HTTP) and the HyperText Markup Language (HTML). The Web consists of many 
independent servers, which accept and service requests for information in the HTTP 
protocol from clients (Web browsers), such as Netscape. 

This simple architecture has now become established as an important platform for 
developing, deploying and evaluating CSCW applications. Almost any new CSCW 
system has some type of Web interface, whether it is purpose built for the Web, such 
as BSCW (Bentley et al. 1997), or provides generic access to features in non-Web 
applications, as with POLlWEB (Freund, 1996) Even existing systems like LOTUS 
NOTES with DOMINO have been extended to present their interfaces as Web pages. 

There are many reasons for the success of the Web, and its attractiveness for 
developers of CSCW applications. Dix (1997) provides an analysis of the advantages 
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and problems of the Web for cooperative systems, highlighting a number of reasons 
behind its success: a core initial user community, the integration of existing 
information, the use of de facto standards, the spanning of organisational boundaries, 
and a software platform which is public domain, cross-platform and extensible. 
Perhaps the most important reason presented by Dix is that the Web has reached a 
critical mass, the point where the benefits outweigh the costs for the user - a 
traditional problem for CSCW systems (Grudin, 1988). These advantages have made 
the Web an important platform for CSCW development. 

2. Limitations for Groupware on the World Wide Web 

The basic client-server architecture of the Web (Figure 1) is sufficient for serving 
primarily static pages of information from fixed locations in the remote file system. 
However for applications which want to present information differently to different 
users, or where the information available changes frequently, the basic server needs to 
be extended. The most common method of doing this is through the Common 
Gateway Interface (CGI) (Figure 2). This interface describes how HTTP requests can 
be delegated by the server to some server-side application. The delegated request can 
then be processed by the application before returning a response (typically an HTML 
page) to the server, which returns it to the client. 
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Figure 1: The WWW architecture Figure 2 Integrating applications in the WWW 

The problem for CSCW applications which adopt the Web as a platform for 
application development is that they inherit a key property of the Web - that the 
protocol it uses (HTTP) is inherently stateless. No information is stored between 
requests, and therefore the server (or application) has no idea what page the client is 
now browsing, how old that page is, and so on. The user could request a page from an 
entirely different server or application and the previous Web application would 
remain unaware of this change. The problem is bi-directional as the client invariably 
sees just a "snapshot" of the application's state. If something changes in the 
application, there is no way for the user to know this until he reloads the page (issues 
another HTTP request to the application). 

This problem restricts those types of cooperative system supported by the Web to 
the "different time" half of the 2x2 classification of CSCW systems described by 
Ellis et al. (1991) - those supporting asynchronous local and distributed interaction. 
As such, cooperative tools and applications which require any significant degree of 
synchronous interaction between the users, and/or the application, such as chatting or 
shared whiteboards, cannot be supported by the current Web architecture. 
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A possible solution is to modify the HTTP protocol to incorporate more state 
information, to allow a stronger bi-directional coupling of the client to the server. 
Indeed, the NETSCAPE NAVIGATOR browser has introduced minor extensions to the 
HTTP protocol to satisfy some of these requirements (using "cookies" to maintain 
state and "Javascript" to move some computation from the server to the browser). An 
alternative approach to the problem, and often a consequence of the first, is to modify 
the WWW client to include specialised synchronous support. This may be building a 
complete replacement or embedding new functionality in an existing browser, using 
the Common Client Interface (CCI) or Java for example. 

Unfortunately, in the context of the Web, these types of changes impact directly on 
the critical mass problem. For example, a specialised client means that effort required 
to use the Web application is drastically increased as a special piece of software must 
be located, downloaded and installed in addition a standard Web browser. Any 
solution which affects the advantages the Web brings, such as changing the de facto 
standards or requiring a specialised software platform needs to be avoided (Trevor et 
al., 1996). Therefore, we require some means of supporting synchronous groupware 
which does not change the way the Web currently works. 

A solution to this dilemma is to provide some additional infrastructure which 
supplements the Web-based application with an architecture which allows 
information to flow both ways between the user and the application, supporting 
immediate feedback of the user's actions to the application and notifying changes of 
application state to the user. This additional infrastructure should not require any 
special client software or affect the standard protocols. 

3. Addressing the shortcoming: Existing systems 

A number of existing systems support applications requiring additional synchronous 
functionality, and may provide the additional infrastructure mentioned above. We 
separate these into general and Web-specific systems. 

3.1. General support for synchronous collaboration 
There are several non-Web oriented systems and toolkits which focus on addressing 
the general needs of synchronous CSCW application developers. These toolkits and 
systems include MMCONF (Crowley et al., 1990), RENDEZVOUS (Patterson et al., 
1990), and GROUPKlT (Roseman and Greenberg, 1992). A number of concepts for 
synchronous collaboration development are common to these systems: 

• Session management; Ellis et al. (1991) define a cooperative session as: 
"a period of synchronous interaction supported by a groupware system Examples include 
formal meetings and informal work group discussions." (p.46) 

Most toolkits provide some mechanisms for applications to model and manage 
cooperative interaction between users, often grouping them into activities, 
rooms, conferences etc. 


