
Figure 4: The Electronic File Cabinet application.

Figure5: The Biography Retrieval application.
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Figure 6: The Encyclopedia Browser application.

people browser, but are weak for distinguishing text

documents or image documents within a class (e.g.

purchase orders). We have begun to explore the use
of thumbnails sketches that include a small amount of

text. We have also incorporated text-based snippets

(developed in [14]) in the encyclopedia application.

A major limitation of the current InfoGrid object-

oriented framework implementation is that we rely on

a scheduler outside of our control to schedule light-

weight processes. Consequently, we do not have ef-

fective control over allocation of computation to par-

ticular activities (e.g. retrieval or other tool-triggered

operations). This problem is further exacerbated in

sit uations where network delays or other uncertainties

can quickly make sloppy feedback frustrating (e.g. in

the distributed document database application).

This very problem waa one of the original motiva-

tions for the Cognitive Coprocessor architecture [17], a

key element of the Information Visualizer system [2].

The Cognitive Coprocessor provides a tightly-governed

animation loop that ensures a responsive user interface

that does justice to the time constants of the user’s per-

ceptual and cognitive systems on the one hand, and of

the various underlying computational processes on the

other. The Information Visualizer’s InfoGrid imple-

mentation utilizes this architecture to provide a more

carefully regulated interaction between the user and

the distributed document database.

A side effect of factoring the functionality into an

object-oriented framework is that multiple InfoGrid

applications can coexist in an address space at once.

We defined a simple application swapping protocol

that supports programmatically switching the InfoGrid

from one application to another. However, we haven’t

designed a user interface for allowing the user to switch

between applications.1

RETRIEVAL-CENTERED WORKSPACES

In the location-centric/navigational paradigm, objects

are conceptually located in places that closely mir-

ror underlying structure, for example, storage mod-

els. Users either know where the objects they seek
are stored or else navigate from place to place looking

for the object they desire. For example, UNIX files are
organized in a hierarchy and users either specify a com-

plete pathname to obtain a file or else “walk around

the file system” looking for the required file. Fur-

thermore, most object-oriented or direct manipulation

desktops are location-centric. Such desktops, includ-

ing the Star[23] and the Macintosh[4], utilize analogies

with the physical world to make the illusion of location

and the process of navigation more concrete, but they

do not depart significantly from the location-centric

paradigm.

1A user can, however, start multiple InfoGrids applications
and use the window system to move between them.
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Computer-supported search provides an alternative
mechanism for allowing the user to find objects. The

find command in UNIX and a number of utilities pro-

vided for the IBM PC and Macintosh environments

provide simple search-based mechanisms for automati-

cally locating files. More recently, On Location and Lo-

tus Magellan provide a retrieval front-end for accessing

files. The InfoGrid framework provides a generalized

architecture for using the retrieval-centric paradigm.

A number of characteristics of an information

workspace can influence the selection of one of these

paradigms or the other. A location-centric workspace

is reasonable when the information space is small or

managed by a single user or when there is natural

structure in the underlying information. For exam-

ple, as pointed out in [2], information spaces with a

hierarchical structure (e.g. Unix file system) or a linear

structure (e.g. sequence of document creation dates)

can be supported by appropriate navigable visualiza-

tions: Cone/Cam Trees[19] and Perspective Walls[12],

respectively.

The location-centric paradigm, however, breaks

down in a number of situations. First, a single location

is not likely to serve the needs of a large numbers of

users, especially if these include occasional users. Fur-

thermore, if the information content of the workspace

or the set of users changes frequently, then the coher-

ence of the information space is likely to deteriorate

rapidly. Finally, when the information set is relatively

unstructured, structured visualizations can ‘t easily be

generated.

A retrieval loop is appropriate in these situations,

since it allow users to utilize computation to locate

objects associatively. Retrieving against multiple at-

tributes, some user-specified, others machine-assigned,

allows unbiased access along a number of dimensions

as opposed to a single dimension (e.g. storage loca-

tion). Thus, computation is used to locate objects (and

possibly revisualize the space), not just to project a

physically-consistent world.

Retrieval as the top level paradigm for a user in-

terface is more broadly applicable than it might first

appear. For example, most existing mail user interfaces

support a location-centric view of mail folders contain-

ing messages. Users put messages in folders and find

them by rummaging or searching through folders. An

alternative is to allow a user to retrieve messages dy-

namically using both associated attributes (e.g. folder,

keywords, new message status) and message header
fields. These ideas have been pursued in Babar[15],

the Information Lens[13], and database-oriented mail

systems.

The InfoGrid interaction model can also be applied

to the desktop. The desktop metaphor interaction

2)0Tiik
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Figure 7: Interaction model for InfoGrid. This model

refines the Rooms notion of user task by adding

an information access component that supports stor-

age/retrieval from a data store.

model involves a single interaction loop between the

user and the application residing in a window. The

user switches between applications by selecting dif-

ferent windows. The Rooms interaction model[l] ex-

tended the desktop metaphor by positing that the user

has a set of different tasks he or she is switching among,

each of which may involve an ad hoc collection of ap-

plications. The InfoGrid interaction model further di-

vides the Rooms notion of task into an information

access part and a set of actions.

The InfoGrid interaction model, depicted in Fig-

ure 7, contains three interaction loops between the user

and the system. The first is the standard task cycle

of actions on a document. The second is the itera-

tive retrieval cycle of query/retrieval required to lo-

cate objects in the workspace. The final loop is the re-

trieval/storage loop. Information from documents that

are retrieved is used to produce new documents that

are stored back into the database.

The retrieval-centric paradigm provides an inter-
esting and useful alternative to the location-centric

paradigm of the desktop metaphor. Each of these

paradigms has its particular strengths and weaknesses,
and hence appropriate uses in building user interfaces.

Ultimately, a hybrid of these paradigms may prove to

be best for many systems.
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