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ABSTRACT 
Current software suites suffer from problems due to poor 
integration of their individual tools. They require the 
designer to think of all possible integrating behaviours and 
leave littIe flexibility to the user. CyberDesk is a 
component so&are fiamework that automatically integrates 
desktop and network services, reducing integrating 
decisions to be made by the tool designers and giving more 
control to the user. Simple extensions to CyberDesk have 
been made to obtain powerful integrating behaviours. 
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INTRODUCTION 
Users are tired of using monolithic application suites that 
allow little to no customization, just because they are 
industry standards. Tightly integrated suites d 
tools/services currently available are unsatisfactory for three 
reasons. First, they require designers to predict how users 
will want to integrate various tools. Second, they force 
users to either be satisfied with design decisions or program 
their own additional complex relationships between the 
tools. Finally, users must be satisfied with the available 
services themselves, because they are often given no 
opportunity to replace or add services. 

CyberDesk [2] is a component-based tiework, written in 
Java, that relieves most of the burden of integrating services 
from both the designer of individual services and the end 
user. It provides greater flexibility to the user, and 
automatically suggests how independent services can be 
integrated in interesting ways. The components in 
CyberDesk treat all data uniformly, regardless of whether 
the data came from a locally running application or from a 
service running on the World Wide Web (WWW). The 
services and applications themselves can be running 
anywhere, meeting CyberDesk’s goal of providing 
ubiquitous access to services. 
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User Scenario 

The user selects which applications/components they 
would like to use by adding them to a Hypertext Markup 
Language (HTML) page and loading the page in a web 
browser. The user receives an e-mail message (see Figure 
1) with the name Andy Wood in it. She highlights the 
name with her mouse (a) and is shown a list of suggested 
actions she can perform (b). This list includes searching for 
the selected text using the AltaVista web search service, 
looking up a phone number for the selected name using the 
Switchboard web service, or looking up the selected name 
in the desktop contact manager. The user chooses the 
second option and retrieves Andy’s phone number and 
mailing address from the web (c). She wants to update her 
contact information for Andy, so she chooses the last 
option which loads Andy Wood’s contact information in 
the contact manager (d). 

Figure 1: Screenshot of contact manager, e-mail tool and 
Switchboard service being used with CyberDesk. 

WHAT DOES CYBERDESK GIVE US? 
CyberDesk provides a simple tiework for adding new 
services and integrating them in intelligent ways. It 
relieves burdens from both the individual service designer 
and the end user. The individual service designer can 
develop a generic service, with a usable API, and not have 
to worry how it will be integrated into CyberDesk. The 
designer does not have to design specifically for the 
CyberDesk hework. The designer also doesn’t have to 
think of all possible ways a user may want to integrate this 
service with another service, because the integrating 
behaviour is inherent to the CyberDesk iiamework. 
CyberDesk creates a dynamic mapping at runtime from user 
actions to possible user actions, saving the designer from 
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constructing this map at design time. More information on 
CyberDesk’s architecture can be found in [l]. 

CyberDesk makes things easier fbr the’ &er as well. The 
user has the ability to easily add and remove services f?om 
the hmework and does not need to hunt for ways to 
integrate various tools. The user is often supplied with 
integrating suggestions that they do not expect or had not 
thought of, but are’ hpippealing nonetheless. 

EXTENSIONS ” 
The CyberDesk fiamework was designed to be easily 
extensible. Simple extensions to CyberDesk include 
adding additional types, type converters, desktop services 
and network services. We have ha.d several students 
develop simple extensions for CyberDesk, including 
desktop and network seriices, type converters and types. 
As a testament to the ease of development, at last count 
there were 6 desktop services, 68 network services, 7 type 
converters, and 6 data types. The real advantages with ! 
CyberDesk can be seen with more complex extensions that 
include adapting the behaviour of CyberDesk to individual 
use and creating more interesting integrating behaviour. 
These advanced extensions are possible without any 
modificatiotig to the basic CyberDesk structure. 

Mobility 
One extensioq we’ve made to CyberDesk is to add services 
that allow it to access data from mobile devices. In 
particular, CyberDesk can access name and string data tirn 
an Apple Newton PDA (Personal Digital Assistant). This 
provides ubiquitous access to information, regardless of 
where it is stored. 

Chaining 
Chaining is another example of a cotiplex extension. It 
extends CyberDesk’s type converting ability by using 
network services as type converters, to allow for increased 
integrating behaviour. In the user scenario, the user 
highlighted a name and received a list of actions relating to 
names that she could perform. Chaining creates more 
interesting suggestions for the user, as is shown below. 
The WhoWhere network service can take a name as input 
and return a WWW browser showing a list of possible e 
mail addresses corresponding to that name. By making the 
assumption that the first e-mail address returned in the list 
is the correct one, we can now use this service to convert 
the name to an e-mail address. The service now creates a 
related e-mail address selection .event, and the user is 
supplied with all possible suggestions for both a name and 
an e-mail address. 

Combining 
Along the same line of thought, chainmg can be used along 
with the concept of combining to make services more 
powerful. The services previously described were designed 
to only operate on a single data type (at a time). With data 
being converted to multiple types via chaining, the idea is 
that services; both network and ‘desktop, should be able to 
take advantage’bf these multiple types. They can, through 
a process we call combining. Combinbg, in CyberDesk 
terms, is the ability ‘to -collect multiple data types for’ a 
piece of selected data, and bind them together, as needed, to 
create multiple meta-objects. These meta-objects could be 
used to perform substantially more powerful actions. Again 

referring to the user scenario, with multiple services capable 
of chaining, selecting a name can generate multiple 
selection events, so a URL, selection event is created, a date 
selection event is created, a mailing address selection event 
is createdletc. There is, now enough information to create a 
rich new entry in the Contact Manager, The ability to 
assimilate this widespread inforniation into a compact 
entity is very powerful for a user. l. 1 

Other Forms of Context 
CyberDesk contains some simple notions of context. It 
knows the application a user is working with and the data 
(both type and content) tithe user is interested’ in (via explicit 
selection with the mouse). But CyberDesk has shown the 
potential for supporting other forms of context. We have 
implemented prototype services that accept position and 
tiine information for use with CyberDesk. These services 
do not require explicit user a&ion for events to be 
generated. The position service is for the campus af 
Georgia Tech. The service coarsely maps GPS (Global 
Positioning System) coordin’ates to buildings on campus. 

Figure 2: Screenshot of position service. (a) i$ where GPS 
coordinates are being input, causing changes in the ActOn 
Button Bar (b) when the coordinates correspond to n 
different Georgia Tech building. The user is keeping track 
of his tiip in the scrzitchpad (c), and is able to vie~v the 
building URLs in the web browser (d). 

A demo version of CyberDesk is available at 
http://www.cc.gatech.edu/fce/cyberdesk. 
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