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ABSTRACT
The Visage prototyperesponds to data-intensive work
environmentswhere users, exploringand analyzing data,
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detailed example. The example is based on an application of
Visage that weare developing to support the  next
generation oflogistics' trackingand planning systems.

struggle to make useful multiple applications with disparate Thesesystemsare being developed bythe government to

visualizations of potentiallyrelated information. Visage
seeks to coordinate the exploration, analyses, and
visualizations of informatiorregardless otheir source or
type. This coordination is accomplished bwysing an
information-centric approach to useinterface design to
eliminate impediments tdirectuseraccess tdnformation
objects across applicationand visualizations. Visage
consists of a set oflata manipulation operations, an
intelligent system fogeneratingdata visualizationsand a
briefing tool that supports the conversion of visdaplays
used into interactive presentation slides.

Keywords:
Data visualization, graphics, data exploration, userface
environment

INTRODUCTION

Visage is an evolving userinterface and software
environment [1] with the goal ofreating four important
component capabilities:

1. A uniguedatanavigation methodising drill-down and
roll-up techniques for navigating multi-dimensional data.

2. An information-centric drag-and-drop user interface

enableanalysts toaccessinformation about the location,
guantities, status, transportation, distribution, consumption
and other properties of equipmemrind supplies and the
people who need them worldwide.

One of many displays thatn beproduced inthe Visage
environment is an outliner-style table (Figure 1). It is one
way to provide a hierarchical perspective on tabdéa and
efficiently displays tabular information.

Data-navigation: Drill-down, Roll-up

Starting from any point in a data network users raegess

a menu of alternative dimensions along which they may
navigate. The usaran choose to drilownalong one of
these dimensions by selecting any of the relations from the
menu. The result is a mordetailed organizational
breakdown. This drill-down process can occuacross
different relations. For example, it is possible for a user to
drill-down from a division to the equipment it possesses and
then from one type of equipment to the parts or supplies it
requires andhen to all the supply points thaave those
parts available. This is process oturning a network or
web of relationdnto multiple hierarchies for navigational
purposes. Usersan selecany attribute of the objects in
the hierarchythat they want tohave displayedlike the

paradigm by which users interact with data and applications.weight of supplies a unitequires,its echelon, theaumber

3. Intelligent tools for of

visualizations.

dynamic generation

4. A fully integrated presentation and briefing environment.

The information-centricapproach of Visageallows the
operations applied to information lagplied directly to the
physical objects representiribis informationand not by
the mechanics of running other applications tosdo In
Visage, no data query needs to be constructestiviance in
an abstract language; users can 'get tmands ornthe data’,
and perform whatever operations they would like.

A VISAGE SCENARIO

In order to convey the basic elements of Visage, it is usefulinventory or other information.

to considersome simple displaysnd operations in a
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of people in the unit, etc. As the hierarchy is expanded, the
data attributes are expanded with it. The dynamic drill-down
and expression of attribute values is fundamental
operation in Visage thatan occur in evergisplay. That

is, drill down can occur as easily in a bar-chart or on a map
as on the outliner.

The complement to thdatanavigationtechnique of drill-
down is roll-up (aggregation). Subsets of unitscan be
rolled-up (i.e. aggregated) into a single object aached by
the user, in this case, “North hi supply units.’&ffpears in
the bottom of the outlinerand its attributes are the
appropriate totals of those for thits it aggregates. The
new aggregate can be treated asngle object, which may
be drilled down to show other units, their support,
Thigipproach enables
users to compose a complex query through a seridsllof
down, drag, paint androll-up operations. In Visageery
complex queries may be composed entirely by direct
manipulation.
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Information-Centric
and-Drop

An important operation in this information-centiiterface
approach [2] isthe direct-manipulation movement of

Data Manipulation: Drag-

frames and elements for visual presentations. Theer
simply "drags and drops" theesireddisplays onto thelide
frame, where they are scaledappropriately. Note that
elements on the slide dmot lose theirseparate identity--

information throughout the Visage environmen®bjects
representing informatiomre moveddirectly in groups or
individually among visualizatiomnd applicationinterfaces Collections of slidesare accumulated in &slide sorter”

via simple drag-and-dropoperations. Inorder to display frame, used to sequence presentation via simplelrag
some of the attributes of these units graphically, one operations,and to display eachslide sequentially at full-
simply drags the unit names from the outliner to an empty screen size. Thus, the briefing function has been seamlessly
bar chart display. In this case, a bar clshdws the weight  integrated with those of data exploration and analysis.

of supplies that the unitequire. Displaying unit supply

weights in a bar chart makes it easy to select units requiring

the most supplies - those with the longest bars. Focusinc
on the units with highest supply weightgovides an
opportunity to display the locations of just these units on a
map, perhaps to determingéhe locationswhere supply
points should beestablished. Unitsare transferred to a
mapping application using the samdrag and drop
operation.

they arestill fully-functional interface objects thatcan be
usedfor further analysis--even ithe midst of a briefing.
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The map applicatiorused in Visage is aproduct called
MATT which wasdevelopedorior to andindependently of
Visage by Bolt, Beranek and Newman. This isexample
of one of the primary goals of this work, which is to
providethe mortamecessary to cemetdgetherseparately
developed analysis toolsto what theuserwill experience
as an integratesvork environment. Bydefault, the map
arranges objects by latitude and longitualeg usesstandard
military symbology to represent the units.

Figure 1. Visage interface
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