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Abstract

We introduce the concept of identity-differentiating widgets (iDwidgets), widgets parameterized
by the identity of their user. Although multi-user applications have become more common, most
support only traditionagingle-useividgets. By adding user-identity information we allow inter-
actions with toda§ widgets to be dynamically customized on a per-user basis in a group usage
setting. The concept has inspired the design of new widgets as well. In this paper we describe
example iDwidgets and define a conceptual framework based on what is being customized in the
widget. iDwidgets can support novel interaction techniques in collaborative settings.
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Abstract. We introduce the concept ofdentity-differentiating widgets
(iDwidgets), widgets parameterized by the identfytheir user. Although
multi-user applications have become more commonstnsupport only
traditional “single-user” widgets. By adding useentity information we allow
interactions with today’s widgets to be dynamicailystomized on a per-user
basis in a group usage setting. The concept tssrén the design of new
widgets as well. In this paper we describe exaniplgidgets and define a
conceptual framework based on what is being cugiediin the widget.
iDwidgets can support novel interaction technigunesollaborative settings.

1. Introduction

WIMP interfaces provide a consistent look and feetoss different computer
platforms and applications. Widgets, standard reusableelements, are a staple in
that environment. To date most widgets have besiged to be used by one person
at a time; within a single session, a widget will behthe same regardless of who is
using it. Pebbles [5] and MMM [1] were two of thesf systems to extend widgets,
adding user identity information. Much of their facs on the visual representation
needed to distinguish people (and their actionsActe®ns) in shared-display settings.
We further exploit user identity information, extémgl and generalizing the concept
to encompass a larger set of functionality, and pliogi a conceptual framework in
which the use of identity to customize interaction ba designed and analyzed.
iDwidgets {dentity-differentiating widgets) are basic GUI building blocks for user-
aware environments; the iDwidget’s novelty is that fitection, contents and/or
appearance are parameterized by the identity afuiteent user amongst a group of
co-present (local or remote) users. Thus an iDwidgst look or behave differently
for different user identities. By identity we meaperson with particular preferences
and privileges, or a tool associated with such a pefe@., the stylus the person is
using). A person may have multiple identities (e0@d and Senior Engineer).
Although we focus our discussion on shared-display gvaop (SDG) settings [7],
iDwidgets are applicable in any multi-user environtné\ number of toolkits have
been developed for these spaces. Multi-rodent systegis NED [3]) give multiple
people simultaneous access to traditional widgetsiambndSpin [6] provides
multiple toolbars (one for each user) and simultaseateractions with traditional
single-user widgets, and has recently added supposbine iDwidgets concepts [4].



Likewise, the SDG Toolkit [8] supports group intefast but does not introduce any
new widgets. Tool-based systems may provide supponddtiple people to work in
parallel, but each tool is not inherently user-awérbghaves the same regardless of
who is using it. The goal of iDwidgets is to increaseidget’s utility and to support
widget reuse. A single widget instance serves mulfipleple, helping reduce clutter
in shared-display groupware applications. In cadesr@vwidget replication may have
advantages, iDwidgets do not preclude widget repdinat

While our concept originates with the use of multirusmich surfaces that can
identify who is touching (e.g., DiamondTouch [2Pwidgets are applicable in any
system that can provide identity information. Many quitious computing
environments exploit identity-differentiating techogy (e.g., face recognition,
biometrics, RFID) to build applications for multi-usenvironments; we propose
embedding the identity information at a lower levehcapsulating it into reusable
iDwidgets, rather than at the application or syskevel.

2. Customizing iDwidgets

The ability to identify the user of a widget is tkey feature that enables iDwidgets to
be defined; user-id becomes a parameter (or a tagpon) to the widget. iDwidget
versions can be made of many traditional widgets byneitg and customizing them
in up to four dimensions: function, content, appeeeaand group input.

Customizing Function: The widget can pass along the identity informatimiits
event handler; the widget looks the same to all usathdhaves differently.

Multi-User Buttons. a single traditional pushbutton would perform dfedent
function based on who is touching the button. Fangde, a multi-user ‘Undo’
button, when pushed by a particular person, causdaghaction of that person to be
undone. While the system is responsible for keepaktof the multiple undo stacks
[5], the user identity parameter indicates whichlstacaccess.

Semantic Interpretation: a single string (or graphic) may denote differebjeots
for different people. For example, ‘Dad’ is a diffat alias for most people — only
identifying the same person for siblings. In a phmtowsing application with a
search feature, if John entered ‘Dad’ in the seamh khe system would return
pictures of his father; if Mary entered ‘Dad’ it wduleturn all pictures of her father.

Differentiated Behavior: a single instance of a widget performs the sam®eracti
but behaves differently based on the user’s identitpr example, a scroll bar may
provide continuous scrolling for one user and discsetelling for another, based on
their pre-specified preferences, or a paintbrusly way in its numerical values of
brush thickness range (e.qg., thin, medium, broad) per-user basis.

Privileged Access. a particular widget may only work for some specidisat of
users. It may only respond when a specific individotdracts with it. A security
widget, for example, might respond only to a senior nembthe group touching it.

Customizing Content: When activated, the contents of the widget will look
different to different people, potentially providimlifferent options.

Custom Lists: a traditional list widget whose contents vary defrggnen who is
accessing the list. A list of Bookmarks (web browirfigr example, varies across
users. The contents of the displayed list may bergtton the fly depending on
who is interacting with the widget.



Custom Menus: a traditional pull-down menu whose contents ageghme across
users, but access to certain menu items (or sub-menusgimietd based on who is
interacting with the menu. Menu items may be reordéeeg., most recently used
items appear closer to the top as in Windows), inag¢évg., grayed out) depending
on who is using the menu, or even be removed, makingrie of a custom list.

Customizing Appearance: A widget's appearance (e.g., fonts, colors) may be
customized using identity information without charggits behavior or function.

Properties and Aesthetics. the colors, fonts, languages and other traditional
graphical features of a widget may also be customieedd on the user, while the
widget functionality remains unaffected. While somigim argue that label language
on a widget may impact its functionality, we preferthink of it as a user preference
or a usability issue. Adapting some of the widgetpprtes (e.g., large type) is
especially important for elderly and disabled indiats.

Orientation: a widget's orientation may also be customized basedlentifying
information, which is especially relevant for horital displays. Combining user
identity with location information would allow widgs to dynamically orient
themselves to a particular user. Automatic handitipns may also be determined
by user identity and location.

Customizing Group Input: iDwidgets may support or require group input,
enabling interaction from multiple people. We digtiish these iDwidgets from
previous multi-input widgets (e.g., two-handed inputhich are typically used by
one person. Multi-input widgets could, of courseelsgended to exploit the identity
information provided to an iDwidget.

Cumulative Effect: an iDwidget could require interaction from a numbgpeople
before taking some action. A voting widget, for exénpnay require all users to
respond before tallying the result; as an alternativajght only require a quorum to
agree, without requiring everyone to respond. Thenber of distinct users
interacting with the widget (as indicated by thenidty information) would be the
distinguishing factor.

Smultaneous Input: iDwidgets may also require simultaneous interactioorider
to activate a widget. Two people, for example, rbayneeded to turn virtual silo
keys in order to launch a missile. Other examplesiideclarge surface interactions,
where one person cannot directly reach all the ecdetjects or regions.

Modal Input Sequences: iDwidgets can support parallel moded-interactiori®y
tracking identity information they can support tierleaving of different people’s
actions. One person can be in ‘Delete’ mode whilgtter person is simultaneously
in ‘Annotate’ mode. With traditional widgets ond¢et'Delete’ mode is activated, the
next object touched would be deleted. With iDwidgenly the next touch of the
person in ‘Delete’ mode would delete an object.

Audit and Logging: iDwidgets also support easy logging and audit tegation.
Because the widget knows who is touching, the ifleation information can be
added to the log file. Many other systems providéa snalti-user audit support (such
as MS Word’s ‘Track Changes’ feature); iDwidgets ipayate it at the widget level.

In general, any attributes or behaviors that areocnigtble in traditional (single-
user) computing environments (typically via user-pesfior resource files) can be
exploited by iDwidgets. Rather than creating midtimol bars or other controls (one
per person) a single instance of an iDwidget may $eduproviding flexible and
customizable interaction for different people, amddme cases screen space savings.



3. Conclusions and Future Work

The power of a widget lies in encapsulating a sdétebfaviors and packaging them up
along with graphical attributes so that it can gasé used and reused. The iDwidget
concept, adding user identity as a parameter in dodawstomize a widget in a multi-
user setting, enables interactions with widgets to beamycally adapted on a per-
user basis in a group usage setting. In addition tob#heefits of personalized
interactions, iDwidgets support widget reuse (or isigor When and how it is
appropriate to allow shared widgets, and which dsm@(s) of customization should
be used are two application-dependent questions,sandld be left as a policy
question for the application developer. While somegritents of the iDwidget
concept are present in a number of other systemsdi®td promotes identity to a
first-class widget parameter, providing a unifyingihework for specifying the
customization of shared widgets.

iDwidgets also raise new feasibility and usability issuewhich widgets lend
themselves to identity differentiation, and which dot? What happens when two
people simultaneously access a menu — do one usersgreés take priority, or do
we temporarily replicate the menu? What effects dgthamically adapting widgets
have on interactions with an application? When wiistomizing a widget enhance
performance or hinder learnability?

iDwidgets represent a generalization of ideas alremdyractice today. The
enabling technology is already available and in usest notably in ubiquitous
computing environments; many applications alreadyoriporate fragments of the
iDwidgets idea. By extending and generalizing tiee of identity in widgets
introduced in earlier work and moving the identitformation out of the application
or system level and into the widgets, iDwidgets provideconceptual framework in
which to think about the use of identity informatitm customize interaction, and
opens the door for new application development amdlimes of research.
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