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HCI 

•part of art & part of science

•successful software = 

•good internal architecture 

•good user interface

•?

•mental model



MOTIVATION 



source: wikipedia



source: wikipedia



CURRENT STATUS

•WIMP paradigm

•“One size fits all“



WORD PROCESSORS

•XEROX STAR workstation (1981)

•WIMP (Windows, Icons, Menus, Pointing device)

•Microsoft Word 1.0 (1989)



source: brazandre.com

http://www.brazandre.com
http://www.brazandre.com




source: cybernetnews.com



source: cybernetnews.com



SOFTWARE BLOAT

(CREEPING FEATURISM, FEATURE WAR)

•hardware vs human abilities

•J. McGrenere and G. Moore: Are we all in the same “bloat”?

•“Software is “bloated” when a significant proportion of the 

functions available are not used by the majority of users”

•L. Kaufman and B. Weed: Too much of a good thing?: 

identifying and resolving bloat in the user interface



HOW PEOPLE USE WORD 

PROCESSORS?

•McGrenere and Moore: Of the 265 first-level functions, 

15.8% (42) were not used at all and only 21.5% (57) were 

used by more than half of the participants. There were only 

3.3% (12) functions that were used regularly by more than 

three quarters of the participants.

•users usually use only 5%.

•Dostál: there are no significant groups of users

•Spolsky: 80% of the people use 20% of the features, 

Unfortunately, it's never the same 20%.



SOLUTIONS

•decrease provided functionality

•personalization:

•adaptable approach

•adaptive approach

•versioning

•plug-in



USER INTERFACE FACADES

 W. Stuerzlinger, O. Chapuis, D. Phillips and N. Roussel. User Interface Façades: Towards Fully Adaptable User 
Interfaces. In Proceedings of UIST'06, the 19th ACM Symposium on User Interface Software and Technology, pages 
309-318, October 2006. ACM



WELL KNOWN ADAPTIVE USER 

INTERFACES

(EVERYBODY HATES A MAGICIAN)

•Microsoft Office Assistant - “Clippy”

•Microsoft Smart Menu



SMART MENUS



EPHEMERAL MENUS

Ephemeral Adaptation: The Use of Gradual Onset to 
Improve Menu Selection Performance 

Leah Findlater*, Karyn Moffatt*, Joanna McGrenere, Jessica Dawson 
Department of Computer Science  

University of British Columbia, Vancouver, Canada 
{lkf, kmoffatt, joanna}@cs.ubc.ca 

 
ABSTRACT 
We introduce ephemeral adaptation, a new adaptive GUI 
technique that improves performance by reducing visual 
search time while maintaining spatial consistency. 
Ephemeral adaptive interfaces employ gradual onset to 
draw the user’s attention to predicted items: adaptively 
predicted items appear abruptly when the menu is opened, 
but non-predicted items fade in gradually. To demonstrate 
the benefit of ephemeral adaptation we conducted two 
experiments with a total of 48 users to show: (1) that 
ephemeral adaptive menus are faster than static menus 
when accuracy is high, and are not significantly slower 
when it is low and (2) that ephemeral adaptive menus are 
also faster than adaptive highlighting. While we focused on 
user-adaptive GUIs, ephemeral adaptation should be 
applicable to a broad range of visually complex tasks. 

Author Keywords 
Adaptive interfaces, personalization, abrupt visual onset, 
menu design, user study, interaction techniques. 

ACM Classification Keywords 
H.5.2 [User Interfaces]: Evaluation/methodology, 
interaction styles.  

INTRODUCTION 
Adaptive graphical user interfaces (GUIs) automatically 
tailor features to better suit the individual user’s needs. To 
date, these interfaces have tended to rely on one of two 
forms of adaptation: spatial or graphical. Spatial techniques 
reorganize items to reduce navigation time and, to a lesser 
degree, to aid visual search [2,12,14]. An adaptive split 
menu, for example, moves or copies the most frequently 
and/or recently used items to the top of the menu for easier 
access [14]. Graphical techniques, on the other hand, reduce 
visual search time, for example, through changing the 
background colour of predicted items [7,8,18]. Some 
techniques use a combination of both spatial and graphical 
elements [18,19]. 

As an alternative to spatial and graphical adaptation, we 
propose the use of a temporal dimension and introduce 

ephemeral adaptation as a new adaptive interaction 
technique that uses this dimension to reduce visual search 
time. Ephemeral adaptive interfaces use a combination of 
abrupt and gradual onset to provide initial adaptive support, 
which then gradually fades away. The goal is to draw the 
user’s attention to a subset of adaptively predicted items, in 
turn reducing visual search time. Figure 1 applies 
ephemeral adaptation to a menu: adaptively predicted items 
appear abruptly when the menu is opened, after which the 
remaining items gradually fade in.  

Ephemeral adaptation maintains spatial consistency, thus 
addressing one of the main drawbacks of spatial adaptation 
techniques [2]. An adaptive menu that reorganizes features, 
for example, by promoting the most frequently used ones, 
offers theoretical performance benefits over a traditional 
static menu. In practice, however, spatially adaptive 
interfaces are not often faster than their static counterparts 
because the user needs to constantly adapt to the altered 
layout, wiping out any potential gains [2,4,5,12]. Successes 
have tended to occur only when the adaptive approach 
greatly reduces the number of steps to reach desired 
functionality, for example, through a hierarchical menu 
structure [8,10,19], or when limited screen real estate 
necessitates scrolling [5]. 1 

Similarly to ephemeral adaptation, graphical techniques 
also maintain spatial consistency and focus on reducing 
visual search. Several researchers have proposed techniques 
to highlight predicted items with a different background 

                                                           
* The first two authors are equal contributors to this work. 

 
Figure 1. Ephemeral adaptation applied to menus: predicted 
items appear immediately, while remaining items gradually 
fade in. 
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ADAPTIVE TOOLBAR

 

 

more, in the first experiment we subtly varied the predict-
ability of the adaptive algorithm and in the second we 
varied its accuracy. 

Adaptation Types 
We built all of our interfaces using .NET automation on 
top of Microsoft Word XP. This allowed us to explore 
relatively realistic tasks of varied complexity situated in a 
moderately complex user interface. In this section, we 
describe the specific interfaces we tested.  

Non-Adaptive Baseline 
In our non-adaptive interface we ensured that all the tool-
bars were wide enough to display all of the buttons at all 
times and no adaptive behavior was presented to the user. 

Split Interface (extra toolbar) 
We implemented a version of Gajos’ Split Interface [3] 
for Microsoft Word by including an additional toolbar 
(Figure 1a). The interface copies important functions onto 
this toolbar in a spatially stable manner, that is, users 
could choose either to continue using the (unmodified) 
original interface or to use the adaptive toolbar. Note that 
we copied functionality that was originally inside pull-
down menu panes as well as the already accessible but-
tons from the top-level toolbars. 

If the adaptive toolbar grows too large (8 buttons in our 
experiments), functionality is demoted to make space for 
new promotions. We chose to include a Split Interface in 
our study because we found no work evaluating the ef-
fects of replicating rather than moving content into the 
extra toolbar. We predicted that this stability should make 
this interface at least as good as the non-adaptive case. 

Moving Interface 
Inspired by Shneiderman’s concept of moving functional-
ity, our Moving Interface is a variant of our Split Inter-
face. It moves promoted functionality from inside popup 
panes onto the main toolbar, causing the remaining ele-

ments in the popup pane to shift and also causing the ex-
isting buttons on the toolbar to shift to make space for the 
promoted button (see Figure 1b). If there are too many 
buttons already promoted (8 in the first experiment and 4 
in the second) on any given row of toolbars, a new pro-
motion will demote some other button, returning it to its 
original location.  

Unlike in our Split Interface, all elements promoted by 
this adaptation come from inside popup panes thus, from 
the mechanical point of view, this adaptation offered 
higher potential benefit to the user than the Split Interface. 
However, we predicted that the user would perceive Mov-
ing Interface as incurring a higher cost due to its spatial 
instability. 

Visual Popout Interface 
Our Visual Popout Interface behaves differently still: it 
highlights promoted buttons in magenta. If a promoted 
button resides inside a popup menu, both the button in-
voking the popup menu and the menu item are high-
lighted as shown in Figure 1c. In our study, no more than 
8 buttons may be highlighted at any time.  

This interface is related to the baseline interface by 
Tsandilas et al. [13] and also to Gajos’ Altered Promi-
nence UI [3]. We expected it to offer relatively little bene-
fit, while incurring low to moderate costs by changing the 
appearance of UI elements. 

Adaptation Algorithms: Frequency and Predictability 
In our recency-based algorithm, the N most recently used 
commands were promoted by the adaptive interface. In 
our frequency-based algorithm, the algorithm computed 
the most frequently used commands over a short window 
of interactions (about 20). The latter mechanism resulted 
in the interfaces adapting a little less frequently (and less 
predictably) than the former although both adapted in a 
continuous manner. 

 
(a) 

 
(b) 

 
(c) 

 
Figure 1. (a) The Split Interface; (b) The Moving Interface; (c) The Visual Popout Interface  

Krzysztof Z. Gajos, Mary Czerwinski, Desney S. Tan, and Daniel S. Weld. 2006. Exploring the design space for adaptive 
graphical user interfaces. In Proceedings of the working conference on Advanced visual interfaces (AVI '06). ACM, New York, 
NY, USA, 201-208.



EARLY ADAPTIVE USER 

INTERFACES

•AIDA

•FLEXCEL



RIBBON USER INTERFACE



ADAPTIVE APPROACH

•not well accepted by users

•predictability and accuracy

•hard to implement to real application: mock-ups or very simple

•adaptation of menu or toolbar - destructive 



LOGGERS

• User Interface Events-Based

•MSTracker

• AppMonitor

• RUI

• User Command-Based 

•OWL



INTERCEPTOR

•OpenOffice.org logger

• Interceptor + OpenOffice.org = research framework

•API

•hybrid approach logging:

•user interface events

•underlaying function calls (macro recorder)



BOULEVARD
“Today’s cities are vast and 
complex, just like today’s 

applications. Boulevard is a 
metaphor of a main street 

(boulevard), where the users 
can find everything they 

need.” - Dostál



BOULEVARD

•adaptive container of user commands

•non-desctructive principle

•adapts:

•user commands

• interaction style

•parameters and values



ARRANGEMENT IN 

BOULEVARD 

•vertical or horizontal layout

•user command prominence:

• frequency 

•recency

2 Martin Dostál and Zdenek Eichler

OpenOffice.org Writer

Boulevard

OpenOffice.org Interceptor 
(Logger)

Expert System

Adaptive User Interface 
Presentation Layer

command 
parameters

interaction styles

adaptive user 
interface contents

Fig. 1. Boulevard: screenshot (left)

usability design principles are violated. Also several comparative studies between adap-
tive, adaptable and static user interfaces [2, 3, 8, 12] showed that users preferred a static
or an adaptable user interface over the adaptive.

2 Boulevard: a fine grained adaptive user interface

We introduce a fine-grained adaptive user interface for the OpenOffice.org Writer word
processor. The system is called “Boulevard”. We strive for fully adaptive, non-moving
(or in any other way destructive for the user interface), easy-to-learn-and-use person-
alization. In contrast to many present adaptive systems, our system does not modify
the static part of the user interface, but rather provides a panel container (see Fig. 1)
that provides the personalized interface. The panel contents are adjusted to user’s pre-
ferred commands (including user command parameters, e.g., used font sizes, colors or
paragraph styles) and interaction styles. The personalization is driven by an embedded
expert system which continuously evaluates the user activity in the word processor and
constitutes the personalized user interface.

Boulevard organizes user commands in the panel container according to measured
importance for the user. The importance of a user command is expressed by the so-
called rank. It is a number between 0 and 1 and considers two factors of user command
usage: a recency and a frequency. The frequency factor reflects frequency of the user
command usage. The recency factor reflects whether the command has been used re-
cently in order to accelerate position of scarcely used commands to a more prominent
position in the panel container. Conversely, whether such an accelerated user command
is no longer one of recently used commands, it loses the accelerator and moves back
to a less prominent position. The most prominent position is considered on the top, the
least prominent at the bottom of the panel container. The rank of user command x is
computed according to the following formula:

rank(x) = w

|x|
|T | + (1� w)

P
p

i

2P

x

(q � p

i

+ 1)
P

q

i=1 i
(1)



VISUAL REPRESENTATION

•adaptive representation:

• interaction style

•parameters and values

•animations



SWEEPING BACK



FIND COMMAND EXAMPLE



FIND COMMAND EXAMPLE



IMPLEMENTATION

•OpenOffice.org 

•OpenOffice.org Interceptor

•Expert System (Clips)

•Java, Swing



DEMO





FUTURE WORK

•Boulevard as adaptive user interface for people with 

disabilities

•workflow analysis and its adaptation

•revise current Boulevard

•deploy Boulevard to end-users and long-term study

•visualization of adaptivity



USABILITY TEST

•comparison of toolbar vs Boulevard vs menu

•measuring task completion time and error rates 

•no statistically significant difference was found between 

toolbar and Boulevard

•questionnaires

•Boulevard rated as a better interaction style than toolbar



TESTING USABILITY

Source: SolidWorks



USABILITY TESTING

•mock-ups vs real software

• quantitative approach

• exact

• time, error rates, 
distance, ...

• loggers

• qualitative approach

• subjective

• behavior, feelings, beauty, ...

• questionnaires



source: celstec.org


