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DYNAMICALLY CONFIGURABLE VIRTUAL
WINDOW MANAGER

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates to the field of computer systems,
and in particular to a virtual window manager having an
active area that is dynamically configurable.

2. Description of Related Art

Conventional virtual window managers provide an active
area, or “virtual desktop”, corresponding to a display layout
that is larger than the display area of a computer display
device. The active area accommodates windows of currently
active applications, icons, and control items, hereinafter
termed “objects”. Controls are provided to allow the user to
locate the display area relative to the active area. Objects in
the active area that are also located within the display area
in the active area are presented on the display device, based
on a mapping of the display area to the locations of the
objects in the active area. In this manner, the user is able to
view the entire active area, via a movement of the smaller
display area relative to the larger active area.

Conventionally, the size and shape of the active area is
fixed at startup, and cannot be dynamically changed. If a
user runs out of room in the fixed active area, the user
generally places windows atop each other, as one stacks
papers and books on a physical desktop. This analogy of
stacked items on a physical desktop is the basis of the term
“virtual desktop”. Consistent with this analogy, and for ease
of processing and display, conventional windows, display
areas, and active areas are constrained to be substantially
rectangular.

Manufacturers and vendors of computer systems are
continually searching for features that provide for “product
differentiation”, features that will distinguish one’s product
from a competitor’s product. The virtual window manager is
often the first feature that a consumer sees when viewing a
new computer system, or a new operating system, or a new
windows management application. The routine use of rect-
angular display objects and structures, however, has pro-
duced a relatively limited, and somewhat boring, set of
display options. Most attempts at distinguishing one’s prod-
uct from others via the window manager involve creative
use of colors and fonts, background images, or animated
cursors and menus.

As computer systems become ubiquitous, users of these
systems can be expected to become dissatisfied by the
limited set of options for organizing and displaying objects
on their computer screens. Artistic and creative users can be
expected to welcome a window manager that does not, in
fact, look like a desktop with stacks of books or papers.

BRIEF SUMMARY OF THE INVENTION

It is an object of this invention to provide a new and useful
paradigm for managing virtual windows that allows for a
dynamic reconfiguration of the active area of the virtual
window manager. It is a further object of this invention to
provide a virtual window manager having an arbitrarily
shaped and reconfigurable active area of arbitrary extent. It
is a further object of this invention to provide a virtual
window manager that provides a distinguishable user inter-
face.

These objects and others are achieved by providing a
virtual window manager having a substantially uncon-
strained active area. The user is provided options for “carv-
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2

ing out” regions of this “limitless” area for placing objects.
The carved out regions, or “tunnels”, provide the user with
a path for subsequently navigating back to each placed
object. These tunnels are of arbitrary shape and size, at the
user’s discretion, as are the shapes of the placed objects.
Using the analogy of tunnels, access control can be embod-
ied in the size or shape of each tunnel, wherein individual
users possess different spelunking capabilities. Using differ-
ent colors or textures to distinguish the carved out regions
from the undisturbed active areas, the display of select areas
can provide for visually interesting effects, and allows for
the creative presentation of windows and icons on a user’s
computer system. Because the user is provided the option of
carving out regions as required for placing objects in a
limitless active area, the conventional technique of stacking
objects within a limited area can be avoided.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention is explained in further detail, and by way of
example, with reference to the accompanying drawings
wherein:

FIG. 1 illustrates an example of an arbitrarily shaped
active area with carved out regions for placing objects in a
virtual window manager in accordance with this invention.

FIG. 2 illustrates an example of a computer system
display that is rendering a select display area of the active
area corresponding to FIG. 1 in accordance with this inven-
tion.

FIG. 3 illustrates an example block diagram of a computer
system with a dynamically configurable virtual window
manager in accordance with this invention.

FIG. 4 illustrates an example flow diagram for carving out
a region in an active area of a dynamically configurable
virtual window manager in accordance with this invention.

Throughout the drawings, the same reference numerals
indicate similar or corresponding features or functions.

DETAILED DESCRIPTION OF THE
INVENTION

FIG. 1 illustrates an example of an arbitrarily shaped
active area 100 with carved out regions 110 for placing
objects 120, 130 in a virtual window manager in accordance
with this invention. The active area 100 is illustrated as
having a boundary 101, for illustrative purposes. In accor-
dance with this invention, the boundary 101 does not, per se,
exist, because the area 100 extends as far as the user needs
it to extend. That is, as contrast to conventional window
managers that are bounded by a fixed extent in each direc-
tion, and do not allow access to, or viewing of, portions of
windows or other objects that are placed beyond these
extents, the window manager of this invention allows
objects to placed, and subsequently viewed and accessed
‘anywhere’, regardless of an original boundary 101.

In a preferred embodiment of this invention, the active
area 100 is analogous to a bulk of solid material, and the user
is provided tools for “carving out” tunnels 110 within this
solid material, or blocking regions, creating caverns 115 and
the like for placing the objects 120, 130.

Tustrated in FIG. 1 is a display area 150 that encom-
passes a section of the active area 100. This display area 150
defines the section of the active area 100 that is rendered to
a display device (200 in FIG. 2). As in a conventional
system, the shape of the display area 150 preferably corre-
sponds to the shape of the screen in the display device, and
the size of the region that it encompasses depends upon a
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selected scale, or resolution, of the display device 200
relative to the active area 100. Also as in a conventional
system, the user of the system is provided controls that
facilitate the movement of the display area 150 relative to
the active area 100. As noted above, the boundary 101 exists
for illustrative purposes; in accordance with this invention,
the display area 150 can be placed ‘anywhere’ and will still
be in the active area 100. Because the display area 150 may
be moved anywhere within an unbounded active area 100,
disorientation may occur, and the system preferably also
includes a ‘reset’ or ‘home’ control that resets the display
area 150 to a predetermined location in the active area 100,
or other tools that facilitate navigation through an
unbounded active area 100. In a preferred embodiment, a
scaled-down (zoomed-out) representation of the active area
100 is available for presentation in the display area 150, to
further facilitate navigation by indicating where in the active
area 100 the current display area 150 is located.

FIG. 2 illustrates an example of a computer system
display 200 that is rendering the select display area 150 of
the active area 100 corresponding to FIG. 1 in accordance
with this invention. As can be seen, the presence of carved
out regions 110 from a background 105 of the active area
present a display image that differs substantially from a
conventional window management system’s display of a
rectangular active area. In like manner the overall structure
of the tunnels 110 that are carved out of a solid active area
100 in FIG. 1 provide a novel means for organizing objects
120, 130 within the windows management system, com-
pared to the conventional scheme of arrayed icons and
stacked windows within a rectangular active area.

In accordance with a preferred embodiment of this inven-
tion, the user is provided the option of automatically carving
outregions 110, 115 of the active area 100 by merely moving
an object 120, 130 into the solid areas of the active area 100.
Using this option, for example, when the user moves an
object 120,130 against an edge 151 of the display area 150,
using conventional “drag” techniques, or other movement
control, the display area 150 is shifted, as if the object 120,
130 pushes against the edge 151 and causes the display area
150 to move in the direction of the ‘push’. As the object 120,
130 is moved into the solid regions 105 of the active area,
tunnels 110 are carved out of the solid regions to accom-
modate the object 120, 130. To further provide for artistry,
the width of the tunnels 110 are also controllable by the user,
so that, for example, the movement of an object 120, 130
creates a narrow tunnel, and the ‘dropping’ of the object 120,
130 at a select location creates a cavern that is large enough
to contain the object 120, 130.

In a preferred embodiment of this invention, the user is
also provided the option of selecting between a “mining”
mode, and a “spelunking” mode. The mining mode allows
the user to create or modify tunnels and caverns, as dis-
cussed above. In the spelunking mode, consistent with the
analogy of tunnels and caverns, the user is constrained to
travel only along existing tunnels 110, and to store objects
120, 130 only in existing caverns 115. In a less constrained
spelunking mode, the user’s travel is not constrained, but the
storage of objects 120, 130 are constrained to existing
caverns 115. In this manner, a created network of tunnels
110 and caverns 115 is not unintentionally altered by a mere
movement of an object 120, 130. A preferred embodiment of
this invention also provides a means of “locking” the
window manager in the spelunking mode, thereby limiting
access to the mining mode. This option is particularly well
suited for system providers who create distinctive patterns of
tunnels 110 and caverns 115, and wish to use such patterns
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to distinguish their product, or to identify the source of the
product, akin to trademarking the product. Additionally, this
option can be used as a security device, wherein a user in the
mining mode can remove access paths to select objects by
“filling in’ existing tunnels, and only a user with ‘mining
rights’ in that region of the active area will be able to
subsequently gain access to these objects. One of ordinary
skill in the art will readily appreciate that a variety of
interesting rules and scenarios can be developed around this
‘tunnel” analogy, including the possibility of enabling three-
dimensional mining and navigating, defining direction-de-
pendent navigating capabilities (‘up’ being more difficult
than ‘down’), creation of pits or doors, or a door/roof
system, or other portals 111 to particular regions, that
prevent unauthorized navigation, and optionally visibility, of
the active area, and so on.

To further enhance the artistic design options, a preferred
embodiment of this invention allows conventional rectan-
gular windows 120a, as well as non-rectangular windows
1204, 120¢. The non-rectangular windows may be designed
by the provider of the application, or, the user may configure
each application, or class of applications, or particular data
set, to default to a predefined or custom-designed shape.

FIG. 3 illustrates an example block diagram of a computer
system 300 with a dynamically configurable virtual window
manager 350 in accordance with this invention. The window
manager 350 interacts with application programs and with
the user of the system, via an applications interface 310, and
user interface 320, respectively. The window manager 350
uses the directives provided by these interfaces 310, 320 to
manage an active area map 360. In accordance with one
aspect of this invention, the active area 100 of FIG. 1 is
unbounded. To accommodate a virtually limitless area 100,
the active area map 360 is configured to store the locations
of objects, tunnels, caverns, and so on, using dynamic
coordinates. For example, in a multiword coordinate, a bit in
each word can be reserved to designate whether this word is
the last word in the coordinate, or whether one or more
words forming the coordinate follows. Using object defini-
tions 330 and display definitions 340, the window manager
350 creates a bit-map representation of a select segment of
the active area map 360 in a display buffer 370, based upon
the current display area 150 of FIG. 1. Preferably, the
display buffer 370 is sized to be somewhat larger than the
bit-map size of the display area 150, so that a relocation of
the display area 150 relative to the active area 100 (ie. a
‘panning’ of the active area 100) can be effected quickly. In
a preferred embodiment, the window manager 350 is con-
figured to update the display buffer 370 as a ‘background
task’ when the display area 150 is relocated, so that the
display buffer 370 continually contains a bit-map represen-
tation of a section of the active area 100 that is larger than
the display area 150, to continually allow for rapid panning.

The object definitions 330 are either created directly by
the application interface 310, or via an interaction of the
application and user with the window manager 350. These
object definitions include such parameters as the size and
shape of each object 120, 130 of FIG. 1, as well as references
to other objects, such as bit-map representations of figures or
icons used in the object, and links to control processes that
are associated with control items contained within the
object, such as buttons and selectors. For convenience, the
tunnels and caverns of this invention may also be repre-
sented as objects in the object definitions 330. The window
manager 350 may be configured to render each object
directly, or the object may be self-executing, requiring only
an instantiation command from the window manager 350,






