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ABSTRACT

This paper presents a new solution for windows uer-
face, namedvidi windows. Firstly, the disadvantages of
conventional windows are identified, and then a peor
posal is introduced, based on free shaped windows a
multilevel transparency. The ‘Window-holes’ metapi®
also explored as a particular implementation chsaddi-
tion, new requirements for the proposed window gigira
have been set, in order to meet usability crittatausers,
who can then freely combine the conventional (semi-
rectangular) windows and the new free-shaped wisdow
according to their needs. In this way, tWai window
bridges the gap between conventional windows aee- fr
shaped windows.

ACM Classification: H5.2 [Information interfaces and
presentation]: User Interfacessraphical user interfaces.

General terms: Design Human Factors

Keywords: Multilevel-translucent, free-shaped, object-
matched, mind-mapped and backward compatible win-
dowing framework.

INTRODUCTION

The motivation for the design and implementatiorthef
presented windowing framework was caused by disadva
tages and usage dilemmas of conventional windows, a
briefly mentioned below:

The composition of the windows is rigid. The title
and working area cannot be separately manipulated.
Rectangular window shape is not always optimal.
The icon, title and window frame do not offer enbug
flexibility.

The windows implement only single translucency
Paradigm switch to top and work withis not always
the most appropriate.

Luminosity of the individual window could not betse
3D effects of the control elements could be better.
Conventional windows are not truly associative. The

word windowis not general enough to meet the future
user expectations. Uhigration to the 3D space is
particularly difficult to imagine.

Other problems are:

Users often need only particular segments (so<dtalle
patches[8], WinCuts[4], ui-fagades[12], panes [7]
etc.) of the working window, rather than the whole
window, to accomplish work within a complex work-
ing environment [1,2].

In a conventional, i.e. rectangular window, certain
areas usually have lower priorities according te th
actual user activity, which can be used more effi-
ciently [1,2,4,7,12].

Conventional windows contain background areas,
which are often oversized, to serve as separa@s b
tween the presented information [7].

The composition of the conventional window ‘icon-
titte-body’ is, in many cases, to strongly ‘bodyi-or
ented’. There is almost no implementation flextiili

for the title and icon of the window.

Conventional windows require working with the top
window, which often covers all other windows on the
desktop. The covered data are unavailable to the us
Industrial applications require GUI with the cortéro
(e.g. buttons, instruments), which are collecte in
groups, whose visualisation depends on a particular
set of parameters. Design of such interfaces is de-
manded in conventional windows, because these
groups have to cover the same rectangular screen su
face.

Compromises in Ul have to be carried out, to mineni
the afore-mentioned drawbacks. The motivation was t
design a new windowing framework naméili, in order

to diminish these compromises. We believe the ptesge
disadvantages could be minimized by free-shaped win
dows, which implement multi-level translucency, @am
sitional variety of window elements and their vikip
control, according to themind-mapping method. The
presented windowing framework is compatible witle th
WIMP GUI [9], and gives more weighted balance te th
possible use of gestures and speech recognitidhpui
excluding traditional ways of interaction by menasd
toolbars. Balanced levels for window compositioabd-
ments visibility have been implemented according to the



guidelines of the modern GUI [1,9]. Thédi windowing
framework goes beyond the plain paper or windowamet
phor. The presented approach may be called MPQthwh
stands for ‘mind-mapped objects interface’. Itssias is
to serve as a natural bridge between conventiomad w
dows and free-shaped windows. In this way, the oaar
gradually move from the conventional rectangulan-wi
dows to more associative object-matched ‘windows’.

RELATED WORKS
Tomitsch [9] presented an overview of differentusioins
to the drawbacks, mentioned in the introduction.

Kramer [8] carried out pioneering theoretical wark
non-rectangular translucent patches. After defining
patches, he proposed gesture interactions for nrapag
them. However, these patches do not have such @mpo
tional correlations to the conventional windows, that
proposed in this article. Kramer’'s particular mation
was to support design activities that involve magkime-
dia, e.g. paper and white boards.

Cutting-off the relevant rectangular area from wisdow
area to save space and allowing the manipulatichesfe
cuts as separated windgwginCutsis presented in [4].

However, we are unaware of any other works dealiitig
nonrectangular windows, respectively patches. Tapm
ity of theoretical and practical works suppose winds a
rectangular area and introduce innovative methedsth
with them [1,2,4,5,7,9,10,12]. In addition, conienal
window management systems do not support usefils too
for formal evaluation of new innovative approachitg).
This makes the evaluation of new windowing techegu
difficult. An exception to the disclosed window nage-
ment for commercial operating systems, the Metmse
ject on Linux, represents a significant step foovam
giving the GUI designer an appropriate tool fornfiaf
evaluation of the new concepts. However, the Metiss
still based on the paper metaphor.

Several other approaches propose rendering theowsd
in 3D space [3]. Besides the technological prob|eirere
is still a conceptual problem with these attemptke
window has never been observed as a special case fo
3D object within a 3D environment, but rather a#xead,
geometrically unchangeable rectangular 2D pieqeapkr

in 3D space. Some visual effects try to give ther®Da
look and feel.

LET'S BRAINSTORM WITH MIND-MAPPED WINDOWS

At the early stage of our empirical evaluationsofiven-
tional windows, we encountered the existence aigichl
correlation between the windows andind-mapping
method. During the process of brainstorming we dske
‘Why do windows look like this?’ and ‘Why do windew
usually consists of icons, which open the windatle and
the working area?’. The best answer we could fiag the
similarity between windows analind-mappingas widely
accepted mind-structuring representation methodreln
gard to this, we tried to rethink conventional womdng in

Command line

order to establish the afore-mentioned correlatwen
more securely. We tried to decrease the user focus
window management and to increase the ability of-wi
dows to represent data with corresponding intevastiln
this way, we hopped to produce better support lfar t
users’ creativity.

The motivation was to design and to evaluate soredse
alternative for window framework, which would inese
the ability to represent humans’ thinking pattetruc
tures, as shown in Figure 1. Furthermore, we slgzhos
the mind-mappingmodel of the windows would be more
suitable for stimulating realistic associationshwieality.
The mind-mappingmethod is very popular nowadays, and
even in the past, when no computers where available
However, no attempts have been made to implemént th
method into windows’ composition, despite Frango[§]
exploration of the ‘interactive wall'’ metaphor ihet con-
text of a brainstorming tool on a large, high perfance
display wall. The following analogies could be apglto
particular window components (see Figure 1):

The symbol represents the connection point of
branches — window title.

The window title represents the branch connectieg t
thinking patterns — working areas of the window.
Thinking pattern represents the working area of a
particular window.

An attempt has been made, using these assumptmns,
realize a new windowing concept, which would bedal
easy to understand and manageable even for lessiexp
enced users. Figure 1 (branch 2, w4-working are&) e
dently shows how conventional windows correspond to
very simplified case of anind-mappingbranch. For this
simplification, the following rules have to be aiepl:

Thinking patterns have to be rectangular and
One branch contains a single thinking pattern, whos
position, size and shape are rigidly dependent.

Lranch ~title 4
W/

Figure 1: An analogy between mind-mapping i.e.
windows “genealogy”.

Mind-mapping applied to windowing composition has
shown the reasoning of decomposing the window iitisto
more flexible elements. This approach enalstesctural
connectivity and unification of the composition.shnple



scenario is used in the implementation of the wayki
model, where a single thinking-pattern (i.e. wogkarea)
is assigned to one branch (i.e. window title). Tdmal-
lenge was to discover such interactive methodsgchwhi
would be easy to use and be backward compatibteeto
conventional semi-rectangular windows.

VIDI WINDOW — THE CHALLENGES

More and more windows appear on the screen duleeto t
increasing complexity of modern environment. Thieef
of the so-calledWindowitis’ [7] has become a real prob-
lem for the actual commercial windowing systemsv-Se
eral methods can be applied to avoid this problem:

showing and hiding the compositional elements,
cutting-off the relevant parts of the window into a
nonrectangular area,

usage of multileveled transparency and luminosity,
changes to the defaults in z-ordering.

Several new challenges regarding usability appéhrtie
decomposed, shaped and transparent windows:

the whole application area of the patched window
should be easy to explore,

the whole window should remain moveable,

the size and the shape of the cuts have to beyeasil
adjustable,

the focus of the main working window should be
preserved despite, and because of, extended transpa
ency and luminosity usage,

the new interactions have to be associative, and as
simple as possible, and finally

the new methods of interaction should remain highly
compatible with the conventional windows.

Kramer’'s [8] and our proposal are similar regardthg
motivations and basic theoretical aspects. We,la&intd
him came to the same basic conclusions by usinffea-d
ent (Mind-mappiny approach (Figure 1). However, we
believe, that our approach has more awarenes ctéte
of technology and user habits when using the coenpas

a tool to support the creativity, as Kramer didLB94. In
other words, more awareness has been taken regardin
backward compatibility. Our MPOI approach unifies
Kramer's patches with the WIMP, by the possiblednt
duction of interactive methods for docking and wridog
more patterns in/to on€idi window (Figure 1 — w5, w6
and w7) as a special case of document-centered Ul.

By applying the afore-mentioned methods and reguire
ments, implementation of new desktop metaphorstleeg.
active ‘hole’ into the main window(s), is possilflégures

5 and 6). The possibility of loading the entire ed
desktop content int&/idi window, excluding the actual
‘working’ window, has also been explored.

Showing and hiding the window elements

Conventional window composition rely on the rigidac-
acter of its elements — icon, title and workingaanehich
are (semi) rectangular. Aidi window is composed of

four sets of elements - symbol, title, working awead
control frame (Figure 3a). They can be reshapedaby
simple mouse interaction, and their visibility daa inter-
actively controlled. The symbol, the title and therking
area are flexible and they support additional neuents
regarding the hierarchical decomposition of funcdility
for these areas. For example, the title repredbatsubset
of data and shows the body of the window on demand.
The same rule applies to the relationship betwbenitle
and the symbol of the window. The user often néedee
only the symbol, which represents the working stditéhe
window context.

Nonrectangular shapes

To save the space, interactive methods are provioled
cutting-off parts of the windows and for reshaparighese
cuts, calledVidiCuts Of course, the full input-output
functionality of theseVidiCuts is preserved. The imple-
mentation demonstrates the Figure 2. Any of desktop
applications could be loaded or unloaded into/fritva
VidiCut using combo box (2a on Figure 4) placed on the
title of theVidi window.

Figure 2: An example of VidiCuts.

Multilevel transparency and luminosity

The next approach introduces the multiple and sepigr
adjustable levels of transparency and luminosityrépre-
senting the foreground and background data. Figare
shows the complete composition of a particMati win-
dow, whose background transparency and luminosity i
adjustable separately to the foregroumte implementa-
tion of multileveled transparency enables contfoinore
windows on the same surface, at the same time r@gigu
3b). The buttorstandbywithin the covered window ob-
tains the control focus despite its backward positi

Figure 3a and 3b: window with frame and two
frameless overlapped windows.



Z-order rules

Conventional windows cover each other accordinth&o
z-order. There are no conceptual difference¥idi win-
dow’s concept except, théidi window should be set to
topmost by default, in order to be used more efitly.

INTERACTION TECHNIQUE

Vidi windows handling is based on the conventional
WIMP approach, which supposes the direct use @it

ing device for basic window management. To avoig an
conflict regarding simultaneous use of bdidi and con-
ventional windows, two mouse buttons have been used
more extensively. Figure 4 and Table 1 demonstitzte
meaning of the new elements and the implementeud-int
actions. Figure 4 shows the shaped window at theofo
the conventional window with all control elementsille.

Program loading

Selection of the particular entry from the progréist
(denoted by 2a in Figure 4) loads/swaps the program
the Vidi window. Swapping of inherited program is per-
formed by selecting another program name from itte |
Any running program on the desktop can be loaded, a
unloaded to/from th&/idi window using the combo box
(2a on Figure 4). The following methods are assigiee
this combo box:

loading the single conventional program window into
theVidi working area,

unloading the conventional program window out of
the Vidi working area,

swapping a conventional program window; in this
case with single interaction the current converaio
application window is unloaded batk the desktop
and the new one is loaded in t&li window work-
ing area, and

loading all covered conventional program windows
into theVidi working area.

Shape control

Manipulation of the control points (one of thenmarked

by 4f in Figure 4) adjust the shape of WieiCut interac-
tively. The control frame of the window could caitthe
VidiCut also. The selecting/deselecting of the control
points is performed for each point separately oubiyng
the multiple-selection method. A click on the frabwrder
selects all control points between the central p@le in
Figure 5), and the border. A click on the centralnp
selects/deselects all control points, simultangouBle-
shaping of theVidiCut can be realized with or without a
zooming of its content. According to the complexifithe
VidiCut and user needs, additional control points can be
interactively inserted. A right click on the certoint
creates the new control point, which is then drdgte
wards the shape border. When this point comesmitie
close neighbourhood of the shape border, the combint

is included. A right click on the particular coritqmoint
and its dragging into the central point deletesshiected
control point.

Transparency, luminosity and mode adjustments

The transparency and luminosity of the border stigghe
loaded program and optionally all background wingdow
can be separately and interactively adjusted usimey
transparency (Figure 5-4a, 4b) and luminosity (Fégb-
4c, 4d) sliders.

The window mode’(4d) - compatibility button converts
the shaped window into the rectangular shape dheo
conventional window.

Visibility control

A click on the parental element switches on/off twe
signed element. A right click on the symbol switche
off/on the title and working area with the conth@me, a
right click on the title switches the working ai@ad frame
off/on, the click on the working area switches toatrol
frame on/off, and finally, the right click on theovking
area switches the title with symbol off/fon. As sethe
same clicks are used across the composition to sow
hide particular sets of elements.

Movement modes

To move the shaped window, the user may drag thlke-ba
ground (Figure 4-3), the title (Figure 4-2) or sywhbig-
ure 4-1) simultaneously, using the appropriate mous
button. Upon activating zooming, no interaction hwit
inherited window(s) content could be performed e t
current implementation. Four modes for moving the-w
dows are implemented:

Relatively — the included window stays at the ovégi
position and could be investigated by moving the cu
on the desktop.

Absolutely — moving the cut, the included window
moves together with the shape. The user could place
the cut to the less prioritized portion of the main
working window.

Scrolling — the cut stays at its position, whilee th
included window moves according to the direction of
the mouse movement.

Resizing thevidiCut with or without of zoom.

The logic of interactions

The amount of functionalities assigned to the twitdns
mouse without gestures seems, initially, to bedompli-
cated. However, there is a working logic behind it:

The main interactions remain identical as with con-
ventional windows.

Main part of the interactions remains the saméhé t
symbol, title and working area (moving, switching o
[off).

The interactions are supposed to be associative. Th
whole set of interactions could easily be explainsd

ing their associations with the real word phenom-
ena’s. Use of both mouse buttons simultaneously is
utilized to move the window, too. The majority af-u
ers may suppose that items could not be moved by
pressing, but by taking the items using at least tw
fingers and moving them around.
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Figure 4: Vidi window on top of the conventional window.
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Table 1: Vidi window interaction table.




NEW DESKTOP METAPHOR

More overlapped/idi windows can be opened on the desk-
top simultaneously using the conventional windowd he
managed with compatible interactions. The shapeyvibi-
bility and the position of the window elements avitier
settings as colours, transparency and luminosiystored
on user demand, or after closing tWei window. The
stored state can be restored at any time. Videwindows
could give the user information not just by its tent, but
also with its shape. These and all previously presk
features ofVidi windows make them a suitable tool for
exploring new metaphors for using desktop spaceemor
efficiently. The following subsection presents afehem,
i.e. the hole into the window.

See through the top window metaphor

Users normally prefer working with the top windomhich
overlaps other windows. Therefore, when using reqiar
windows, no dramatic improvements can be carried lbu
is reasonable to stress that the main window hae areas,
which are not part of the user activity all the ginWith
Vidi window, the user gets the scissors to declareeshap
area — a window-like ‘hole’ through the main window
which can be used to work normally with the undedy
windows. Due to the property &fidi window, the user
could easily switch this ‘hole’ off/on. By movingé shape
on the desktop, the user gets the additional pitigsibf
interacting with any covered window, without switodp
between them. Figure 5 demonstrates the mentioses} *
through’ metaphor. The spreadsheet user can cogy an
paste data betweeridi window, and the spreadsheet win-
dow.

Figure 5: Conventional spreadsheet window and word processing Vidi window.



After closing or unloading a program of Vidi windpthe
out-loaded program appears on the desktop witlérctin-
ventional window at the same place, with the samgthd
and size as before inheritance iMiali window. Therefore,
the user has access to all windows on the deskithput
restructuring them. Working with suctiidi ‘clouds’, the
user reaches better simultaneous control of theereov
windows, as when using just the main window.

A special entry appears in the program-load coming-b
‘Program Manager’ By loading the Program Manager,

the user gets a very sophisticated function, whoetds all
covered windows including the desktop in th@iCut
Figure 6 shows a composed complex window environmen
consisting of two conventional windows and fMidi win-
dows. It demonstrates the use of the metaphor afdeld
movable, scrollable, zoom-able and resizable hivlts a
particular underlying window, with the ability tade or
show them patrtially or as a whole.

The Table 2 shows the main differences betweenawonv
tional andVidi windows.

Figure 6: five windows on the desktop. The ‘Program Manager’ is a hole into the overlapped windows
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Table 2: Main differences between conventional and Vidi window.



POTENTIAL IMPLICATION TO THE HCI

Apart from the already presented implications af firo-
posal to HCI, in particular its better support bé tuse of
creativity, other prospects exists. Actually, inalyss in-
troducing new display technology (TOLED, transparen
organic light emitting display) [6]. The use of budisplays
would lead to new products utilizing augmented itgal
Conventional windows are inappropriate for suchliapp
tions, due to their inefficient space usage. Weelsel this
efficiency can be improved using tRiédi windows.

CONCLUSION AND FUTURE WORK

Despite the many presented advantages, we are afare
some disadvantages of the presented solution. Taeybe
classified into technical, conceptual and systemic.

Technical drawbacks
Resizing ofVidi window is rather slow. The reason is
in generating the redundant events to the windaw.co
Moving Vidi windows in the relative mode is not

smooth enough. Some further engineering work can

improve this problem.
Moving Vidi window by dragging the background is

Ending with a belief in a new beginning, let usecRob
Pike [11]. “Only one GUI has ever been seriousktrand
its best ideas date from the 1970s. Surely thezeotirer
possibilities.”

We believe Vidi windows is one of them.
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