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ABSTRACT

In this paper a discussion of how supportive ustarfaces
can be used in user interfaces with adaptationbilitpes is
provided. This discussion in made using as referenc
ISATINE adaptation framework, where the stages dor
proper adaptation process and the tasks the usegeia
involved during the adaptation process are clearly
described. Moreover, some open questions are eaterdci
to help in the identification of open issues in [soipive
user interfaces field.
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INTRODUCTION

The growing complexity of the applications beingreuatly
developed to match complex functionality requiretagn
and the myriad of situations where the users want t
interact with those applications has provoked treation

of complex user interfaces. Nevertheless, the cexityl of
the user interfaces produced together with thetgreaber

of features available in the user interface caiilyek=ad to
the misuse or underuse of the applications, byHpass
important features that could increase user pedoge.

Furthermore, another issue found in complex apitina
covering a wide range of requirements is that emohp of
users takes advantage of a small part of the fomalities,
but all the extra unused features still remainhe tiser
interface, occupying screen space and conveyinga ext
cognitive load to the user that is not require@edorm the
tasks.

These issues go beyond regular desktop applicataon
get even worse for those applications designedriobile
devices, since the space available to present He u
interface is greatly reduced. Thus, the functidiesdifound
more common during the design process are usuiady t
fastest to be carried out though the user intesfa8ait,
what if other users encounter problems finding sather
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functionality considered to be unimportant durinige t
design? Should not the application support reaimanthe
user interface to support these unforeseen needs?

So far, the problems identified concern the comipfeaf
the user interface and the heterogeneity of costekuse.
Nevertheless, another issue comes to play: undelisg
the user interface (one of the factors usabilitgdasidered
to be composed of). Even for user interfaces witbdaiced
set of functionalities, the user can find it hasduhderstand
how to carry out a task because the designersdfade
match user’s mental model.

In all these situations, supportive user interfa@&dls) [4]
can prove useful. We find that this kind of usdeifaces
are also closely related to adaptation, as coresidén
ISATINE framework [2], because SUIs are requirethétp
in performing several stages of the adaptation ge®c
proposed in this framework.

SUPPORTIVE USER INTERFACES IN ADAPTATION
Adaptation can range from adaptability, where tberus in
charge of performing the adaptation process, t@tadyy,
where is the system the entity in charge of perfognthe
adaptation process. Nevertheless, many intermediate
configurations are possible, where different egsitiare
responsible for the several stages required ty @arr user
interface adaptation.

Next, ISATINE framework is briefly discussed touitrate
how adaptation, either adaptability or adaptivity, any
other combination to reach adaptation, should beleed
with SUIs throughout the adaptation process stages.

ISATINE adaptation framework

ISATINE framework [2] is a specialization of Nornia
theory of action for adaptation, aiming at coveritige
whole adaptation cycle, going beyond most adaptatio
frameworks, mostly focused on the actual executibthe
adaptation. Three entities are considered in thiméwork:
the user (U), the interactive system (S), or anrdtharty
(T). Find below a brief explanation of the stagesnd in
this adaptation process:

» Goals for user interface adaptation: any entity (U,
S, or T) may be responsible for establishing and
maintaining up-to-date a series of goals to ensure
user interface adaptation.



* Initiative for adaptation: this stage is further

imagined, i.e. providing previews for each adaptati

refined into formulation for an adaptation request, selectable.
detection of an adaptation need, and notification application of adaptation
for an adaptation request, depending on their |n this stage the adaptation selected should biegpp the

location.

user interface. If is the user the entity in chatben a user

 Specification of adaptation: this stage is further interface must be provided to carry out this taBkr

refined in specification by demonstration, by
computation, or by definition, depending on their
origin: respectively, U, S, or T.

instance, if the adaptation to be applied is fangding user
interface elements layout, the user could be supgdry
providing a user interface where the user can naomwand

e Application of adaptation: this stage specifies the user interface.

which entity will apply the adaptation specified in

Evaluation of adaptation

the previous stage. Since this adaptation is always| this stage the system should assess how good an

applied on the Ul, this Ul should always provide
some mechanism to support it.

adaptation has been. If it is the user the entitghiarge of
performing this stage, then a user interface shddd

* Transition with adaptation: this stage specifies presented for the user to express his opinion.ifiance,

which entity will ensure a smooth transition

in [1] they present to the user a simple Ul witlffedtient

between the Ul before and after adaptation. For smilies which represent how happy the user feels abeut th

instance, if S is responsible for this stage, itldo
provide some visualization techniques, which will
visualize the steps, executed for the transition.

last adaptation.
Next, a discussion of SUIs in adaptation is inctlide

» INterpretation of adaptation: this stage specifies DISCUSSION AND OPEN QUESTIONS

which entity will produce meaningful information
in order to facilitate the understanding of the

The first thing to clarify is what we mean with guptive
user interface. For us a SUl is a Ul that explbltameta-

adaptation by other entities. Typically, when S Mmodel information to convey/receive information abthe

performs some adaptation without explanation, U U! to/from the user, or provides a means to modify
does not necessarily understand why this type of Structure, behavior or contents of the Ul. Regaydine

adaptation has been performed.

definition of SUI one question arises: are SUl a

. Evaluation of adaptation: this stage specifies the COmplement or an evolution of Mega-UI [5]?

entity responsible for evaluating the quality oé th

adaptation performed so that it will be possible to

check whether or not the goals initially specified
are met.

SUlin ISATINE

Supportive user interfaces could be thought foroastm
every stage in ISATINE framework. In this sectiomme
examples are provided to show how they could be trse
help in the adaptation process in several stagemeS
specific examples of SUI supporting ISATINE framelwo
can be found in [3].

Specification of adaptation

In this stage there are two tasks in which the aeeld be
supported. The first one is specifying the adaptetihat the
user would like to apply. This is already very coamfor
adaptable or customizable user interfaces, whereigbr is
supported in specifying what to change. It is abo
common task in end-user programming for user iaterf
adaptation. In this kind of task the user shoulglesented
with a user interface to support the specificatainthe
adaptations. Notice how this supportive user iafcould
be either part of the regular user interface or not

SUl can be either part of the regular Ul or not.
Nevertheless, they should not escape general Ubrdes
principles and guidelines, although some extra chesild
appear because of their supportive nature. We hkargy

of design guidelines, interaction patterns, heigsstdesign
principles and standards, but how can be integatthis
plethora of knowledge in the design process, andemo
concretely in the design in the design procesdbf S

The design of SUIs for adaptation should pursuedafy
consistency, for the user to gain a common mentalah
for user interface adaptation tasks, as the useady has
for the general task in a user interface.

Another open question is what the relation is betw8UI

and Intelligent User Interfaces (IUl). Therefores hvave to
consider supportive vs. intelligent user interfad®4ll the
Sin SUI finally become “Semantic” to achieve Semanti
User Interfaces. Has the evolution in the Web doiner
beyond to reach the desktop to foster cooperagmemantic
and ubiquitous desktop user interfaces?

SUls require also the user of proper metaphorsreggmt
the user from becoming puzzled because of the usual
overwhelming complexity of the underlying Ul metade!

The second task in this stage where the user can bgnhat SUI should manage.

supported is the selection of what adaptation tplyap
among a set of plausible adaptations. A user iaterf
should be provided by the system to do this taskryV
simple SUIs could be used to support the useraisimple
selection list. However, much more complex SUIslddne

Yet another open question is the evaluation of kimisl of
user interfaces. What criteria and metrics shoull b
considered during the evaluation of SUIs? Is uggbil
enough?



Still much understanding and general principles Sl
design are to be discovered. Adaptation capalsiliiee
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clearly a good domain to test this understanding an pererencES

principles for SUI design, since as discussed iTISIE
framework, it requires of SUI for many of the adsjun
stages to carry out a proper adaptation process.

To sum up, should we go one step further, and eoém
the term Supportive User Interfaces EngineeringlE3®)
What is the relation SUIE has with Usability Engiriag,
Model-Based Development of User Interfaces or Model
Driven Development?

In this sense, we do believe ISATINE framework can 2.

provide a guide for the consideration of the speaiion,
design, deployment and evaluation of SUIs.

ISATINE framework can help in providing SUI desigre
with a guide of what aspects should address thigmersto
create a SUI that: (i) effectively manipulates thser
interface (therefore the specification of what ianipulated
in the user interface should be carried out: Spextibn
state in ISATINE), (ii) actually makes the requirglthnges
to the user interface (Execution stage in ISATINE))
makes sure that the transition to the new versigheuser
interface produced by the SUI from the original dee

smooth enough so the user does not get confused

(Transition stage in ISATINE) or (iv) explains theser

what changes were made (INterpretation stage in

ISATINE). In our opinion, SUI designers could behef
from ISATINE guidelines for adaptation, but it sthdube
probably refined to reflect the peculiarities ofISU
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