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FLEXIBLE AND HIERARCHICAL USER INTERFACES

TECHNICAL FIELD
This invention relates generally to user interfaces for computers and computerized
devices, and more particularly to such user interfaces that are flexible and hierarchical, and

defined using a data definition language.

BACKGROUND ART

Graphical user interfaces have become a mainstay with computers. They allow
users an easier manner by which to use computers, as opposed to command-line interfaces
that preceded them. A user typically uses a pointing device such as a mouse or a touch
pad to navigate windows on a desktop, and is able to click on and select buttons and other
components of the interface using the buttons of the pointing device. With the advent of
computerized devices such as wireless phones, personal digital assistant (PDA) devices,
etc., user interfaces have begun to be increasingly utilized with these devices as well.

A difficulty arises, however, in the manner by which a user interface is defined for
computers and computerized devices. Typically, the user interface is hard coded into the
operating system of a computer, hard coded into the application software, or is part of the
firmware of a computerized device. This makes customization and changing of the user
interface very difficult. For example, third parties that wish to customize a given basic
interface for their own purposes typically have to recode one or more parts of the interface
as defined in the operating system of a computer, hard coded into the application software,
or the firmware of a computerized device. This is difficult to do, and makes for an
expensive process, both with respect to time and money, in order to provide a customized
interface.

For this and other reasons, therefore, there is a need for the present invention.

DISCLOSURE OF INVENTION
The invention provides for a flexible and hierarchical user interface for a
computerized device, such as a computer, defined using a data definition language, such as
the eXtensible Markup Language (XML). In one embodiment, such an interface is
defined by at least one file in the data definition language. A base file defines a basic look

and behavior of the interface. The file also includes data, such as multimedia data, for
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access via the interface. One or more extension files each modifies the basic look and
behavior of the interface as initially defined by the base file. Each of these files may also
include data for access thereof via the interface. In one particular embodiment, the
interface includes a number of components organized into a number of layers. Each layer
is such that it has a view state that is changeably selectable between visible and hidden.

Thus, in varying embodiments of the invention, a user interface is flexibly defined
on-the-fly using the data definition language. For example, a file defining an interface can
be received over a network, such as the Internet, to a computer or a computerized device,
such that it is then rendered on the computer or the device. This means that new
applications that may require a new user interface can easily be added to a computerized
device or a computer via the receipt of a new file. Furthermore, new user interfaces are
more easily developed by programmers by using the data definition language.

Furthermore, in varying embodiments of the invention, a user interface is
hierarchical. While the base file defines the basic look and behavior of the interface,
subsequent files can modify the interface to override and/or extend the interface as
originally defined by the base file. This means that an interface is easily customizable for
a particular sponsor or other party. For example, an interface for playing back audio data
may have a given basic look and behavior, but can be modified by extension files to
customize the basic look and behavior for a particular record label promoting their artists’
music. Functionality can be added to the interface by the extension files, too.

Complexity of a user interface can be alternatively hidden and exposed in varying
embodiments of the invention by using layers. For example, a basic user interface may
have defined a play and stop button for multimedia data, which corresponds to the typical
functionality that will be used by most users. However, other users may wish to fast-
forward and rewind within the multimedia data, as well as pause within the data.
Therefore, the addition of a “more” button, for example, within the interface can be such
that when selected, it exposes another layer of components of the interface, such as fast-
forward, rewind, and pause buttons.

Varying embodiments of the invention also provide for the inclusion of data
embedded within the file for access thereof via the interface defined within the file itself.
This means that a user does not have to download two separate files, one for the data to be
accessed, and another for the interface through which the data is to be accessed. Rather, a

user only has to download one file, which contains both the definition of the interface, as
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well as data for access therethrough. Thus, a musical artist can generate files that include
a customizable user interface for playing back their music, as well as the music itself.

Thus, where the data is branded — that is, where it is related to a particular band, a
particular artist, a particular recording company, etc. — the interface that is defined in one
embodiment of the invention can be related to the branded data. For example, in one
embodiment, when a song from a particular artist is being played, the interface is modified
so that it is specific and/or particular to that artist. In other words, the interface can be in
varying embodiments of the invention such that its look and behavior is related to and/or
specific to the data that is currently being access via the interface. This allows for
customizable branded interfaces.

The invention includes computer-impiemented methods, machine-readable media,
computerized devices and systems, and computers of varying scopes. Other aspects,
embodiments and advantages of the invention, beyond those described here, will become

apparent by reading the detailed description and with reference to the drawings.

BRIEF DESCRIPTION OF DRAWINGS
FIGs. 1-3 are diagrams of example and representative user interfaces according to
varying embodiments of the invention;
FIG. 4 1s a diagram of a hierarchy of user interfaces, according to an embodiment
of the invention;
FIG. 5 is a block diagram of a representative computer or other computerized
device in conjunction with which embodiments of the invention may be practiced; and,

FIG. 6 is a flowchart of a method according to an embodiment of the invention.

MODE(S) FOR CARRYING OUT INVENTION
In the following detailed description of exemplary embodiments of the invention,
reference is made to the accompanying drawings which form a part hereof, and in which is
shown by way of illustration specific exemplary embodiments in which the invention may
be practiced. These embodiments are described in sufficient detail to enable those skilled
in the art to practice the invention, and it is to be understood that other embodiments may
be utilized and that logical, mechanical, electrical and other changes may be made without

departing from the spirit or scope of the present invention. The following detailed
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description is, therefore, not to be taken in a limiting sense, and the scope of the present
invention is defined only by the appended claims.

Some portions of the detailed descriptions which follow are presented in terms of
algorithms and symbolic representations of operations on data bits within a computer
memory. These algorithmic descriptions and representations are the means used by those
skilled in the data processing arts to most effectively convey the substance of their work to
others skilled in the art. An algorithm is here, and generally, conceived to be a self-
consistent sequence of steps leading to a desired result. The steps are those requiring
physical manipulations of physical quantities. Usually, though not necessarily, these
quantities take the form of electrical or magnetic signals capable of being stored,
transferred, combined, compared, and otherwise manipulated.

It has proven convenient at times, principally for reasons of common usage, to
refer to these signals as bits, values, elements, symbols, characters, terms, numbers, or the
like. It should be borne in mind, however, that all of these and similar terms are to be
associated with the appropriate physical quantities and are merely convenient labels
applied to these quantities. Unless specifically stated otherwise as apparent from the
following discussions, it is appreciated that throughout the present invention, discussions
utilizing terms such as processing or computing or calculating or determining or
displaying or the like, refer to the action and processes of a computer system, or similar
electronic computing device, that manipulates and transforms data represented as physical
(electronic) quantities within the computer system's registers and memories into other data
similarly represented as physical quantities within the computer system memories or

registers or other such information storage, transmission or display devices.

Example and Representative Hierarchical User Interfaces With Lavers

In this section of the detailed description, example and representative hierarchical
user interfaces that have layers, according to varying embodiments of the invention, are
presented. The user interfaces described in this section are for purposes of illustration and
explanation only. That is, embodiments of the invention are not limited to the user
interfaces described in this section.

Referring first to FIG. 1, a diagram of a user interface according to an embodiment
of the invention is shown. The user interface 100 has components 102, 104, 106 and 108.

Component 102 is a slider control that has a slider tab thereon. Component 104 is a play
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button, and component 106 is a stop button. Component 108 is a button labeled “more”.
The user interface 100 can be used in accordance with data that is audio in nature. For
example, a user may download a file that includes the definition of the user interface 100,
as well as audio data inclusive of a song by an artist or a band. The user’s computer or
computerized device renders the interface 100, and then displays it to the user. The user is
then able to play the song by actuating component 104, stop the song by actuating
component 106, and move to different parts of the song by moving the slider tab within
the slider control of component 102, where the length of the control corresponds to the
length of the song.

The user interface 100 itself, as shown in FIG. 1, has a faceplate made up of the
components 102, 104, 106 and 108. The faceplate is what is shown on the display of the
computer or computerized device. More particularly, the components 102, 104, 106 and
108 make up a first layer of the user interface 100; a second layer will be described in a
successive paragraph. Each of the components has a type, an image associated with one or
more states of the component, a location, and an action. For example, the component 102
is of a button type, and may have two images associated therewith: a first image when the
button has not been selected — that is, when the audio data is not playing — and a second
image when the button has been selected — that is, when the audio data is playing. The
location of the component 102 specifies the location within the user interface, as shown in
FIG. 1. Furthermore, the action associated with the component 102 indicates the action
that occurs when the component 102 is actuated — for example, the action associated with
the component 102 in particular is the play functionality, to play the audio data. The
action can be a standard action defined within the base file, or a custom action defined
within the extension files, in one embodiment.

The invention is not particularly limited to a given type of components, states for
those components, or actions for those components. Other types of components include
sliders, radio buttons, and check boxes, as can be appreciated by those of ordinary skill
within the art. A given component may have one or more states, such that it may have an
image corresponding to each of these states. Besides actuated and not actuated, other
states include low, medium and high, etc. The actions for the components may correspond
to any functionality, to which the invention is not particularly limited.

The component 108, which is the more button, is such that when it is selected,

another layer of components is made visible. This is shown in FIG. 2, where the user
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interface 100 has the already described components 102, 104, 106 and 108, as well as the
components now made visible, 200, 202 and 204. Thus, the component 108 has two
states: a first state where the components 200, 202 and 204 are not visible, such that the
component 108 is not actuated and its corresponding image displays the word “more”; and
a second state where the components 200, 202 and 204 are visible, such that the
component 108 is actuated and its corresponding image displays the word “less”.

The components 200, 202 and 204 are part of a second layer, which has a view
state that is changeably selectable between visible and hidden by the actuation of the
component 108. That is, when the component 108 has been selected, then the layer of
these components is made visible. When the component 108 has been unselected, then the
layer of these component is made hidden again. The components 200, 202 and 204 have
the actions associated therewith of: rewind, pause, fast-forward, respectively. These
components may be desired to be initially hidden, for example, so as not to overwhelm the
user with a number of different buttons in the interface. When the user desires to use
them, he or she only needs to select the component 108 in order to display them.

The user interface 100 as shown in FIGs. 1 and 2 thus is a user interface that has a
faceplate, and two layers of components. The faceplate that is shown may particularly
correspond to a given platform, such as a desktop computer platform that has a relatively
large amount of screen real estate. The user interface as defined, however, may have
additional faceplates, for other platforms. For example, a palm-top computerized device,
or a handheld-type computerized device, typically has less screen real estate, such that the
faceplate for it may be much smaller, so that all the controls are visible on the display at
one time. In other words, a user interface can have more than one faceplate defined
therein, such that a given faceplate is displayed when the user interface is rendered on a
particular platform.

Where the user interface 100 of FIGs. 1 and 2 is defined by a file in a data
definition language, as will be described in more detail in a further section of the detailed
description, it can also be modified — that is, extended and/or overridden — by other files
also in the data definition language. This allows for customization of the basic user
interface 100 for particular purposes — for example, when a particular record label ships
the user interface along with the music of its artists and bands. This is shown in more

detail in the diagram of FIG. 3. The user interface 300 has the basic look and behavior of
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the user interface 100 — for example, it has components 102, 104, 106 and 108, that
function as has been previously described.

However, the user interface 300 also has the additional components 302, 304 and
306, which represent additional functionality by which the file defining the user interface
300 has extended the user interface 100. Thus, the component 302 is a songs button that
when actuated may display the songs that can be played; the component 304 is an info
button that when actuated may display information about the artist or band; and, the
component 306 is an art button that when actuated may show a list of images of the artist
or band that can be downloaded or viewed — for example, the album cover artwork,
pictures of the band, etc. The user interface 300 also includes the text “Record Company
Presents The Band,” as an additional customization to the basic user interface 100.

Therefore, customization of the user interface 100 can be accomplished without
having to rewrite the entire interface 100. Rather, only those parts that differ from the
basic user interface 100 need to be included in a separate file, as will be described in more
detail in a further section of the detailed description. Thus, the components 302, 304 and
306 only need to be defined, instead of having to redefine the components 102, 104, 106
and 108 as well. This is what is meant by a user interface that is hierarchical — a first level
of the hierarchy defines the basic user interface 100, while subsequent levels of the
hierarchy can define user interfaces based on the basic user interface 100, such as the user
interface 300.

A representative hierarchy of user interfaces is more specifically shown in the
diagram of FIG. 4. The hierarchy 400 includes a base first level user interface 402, that
can be defined, for example, in a first file. Each of the second level user interfaces 404,
406 and 408 can be defined in other files, such that each modifies the basic look and
behavior of the first level user interface 402. Thus, this means that the base first level user
interface 402 is able to be extended and/or overridden in more than one way.
Furthermore, this process does not necessarily end at two levels of user interfaces. For
example, as shown in FIG. 4, the user interface 404 is further modified by the third level
interfaces 410 and 412, and the user interface 408 is further modified by the third level
interface 414, where each of the third level interfaces 410, 412 and 414 is defined in still
other files. As those of ordinary skill within the art can appreciate, however, the invention

is not particularly limited to a given number of user interfaces nor a given number of
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levels of user interfaces; the diagram of FIG. 4 is for illustrative and example purposes

only.

Files Including Data and Defining an Interface Using a Data Definition Language

In this section of the detailed description, the manner by which user interfaces are
defined via files in a data definition language is presented. In one embodiment, the data
definition language used is eXtensible Markup Language (XML), as known within the art,
and as specifically described in the reference T. Bray, et al., eXtensible Markup Language,
W3C Recommendation REC-xml-19980210, February 10, 1998. While the examples
described in this section are in XML, the invention is not so limited to XML, and can be
implemented using other data definition languages as well.

In one embodiment, a file includes data, such as but not limited to audio data,
video data, image data, and text data, for access thereof via the interface, also defined
within the file in the data definition language. That is, the data is internally stored within
the file. However, n one embodiment, a pointer to the data as it is stored externally, such
as on an Internet web site, is instead inserted in lieu of the data itself; for example, a
pointer can include a Uniform Resource Locator (URL) address that specifies where the
data is stored on an Internet web site. That is, a reference to externally stored data is
within the file. In another embodiment, a combination of data and pointers to other data is
stored in the file. For example, one song of a band may be stored within the file itself,
while another song may be referred to by a pointer.

The file defines the look and behavior of the interface, where the interface can
include in one embodiment a number of components organized into layers, and a number
of faceplates of layers of components, as has been described in the preceding section of
the detailed description. In one embodiment, each layer has a view state that is
changeably selectable between visible and hidden, as has been described, and each
faceplate corresponds to a platform form factor on which the user interface is to be
utilized. The invention is also not limited to a particular type of interface that is defined.
For example, a multimedia interface can be defined for the playback of multimedia data
such as one or more of audio, video, and image data; a gaming interface can be defined for
computerized devices such as computers and gaming consoles, and other special-purpose

gaming devices; an embedded systems interface can be defined for items that have
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computerized functionality added thereto, such as kitchen appliances, wireless phones, gas
pumps, etc.

In one embodiment, each file is referred to as a package. The package includes the
definition of the interface in the data definition language, as well as data for access thereof
by the interface, or pointers to such data, as has been described. In one embodiment,
where XML is the data definition language, the package is divided into a table of contents
section and a faceplates section. The table of contents section lists and thus defines the

locations and other information for all the images used by the interface. For example,

<toc>
<section offset="&00000000" s8ize="&00000000" id="demo-bg.bmp"/>
<section offset="&00000000" size="&00000000" id="mmp-banner.bmp”/>
<section offset="&00000000" size="&00000000" id="mmp-header.bmp"/>
<section offset="&00000000" size="&00000000" id="picture-default.bmp"/>
</toc>

In this example, the <toc> and </toc> tags demarcate the beginning and end of the table of
contents section. Four particular images are defined in this example: demo-bg.bmp, mmp-
banner.bmp, mmp-header.bmp, and picture-default.bmp. Each of these has a section
offset, and a size, expressed in hexadecimal notation. In this example, the identifications,
or id’s, of the images are also the names of the files containing the images. Thus, demo-
bg.bmp identifies this image, and also is the name of the file in which the image is stored,
in bitmap (.bmp) format. In other embodiments, the images can be specified by their
location on an Internet web site, for example, via a Uniform Resource Locator (URL)
address.

The faceplates section defines one or more faceplates, each corresponding to a
different form factor of a version of the interface, for use, for example, on a different
computerized device. Each faceplate also defines one or more components for use within

that faceplate. For example,

<faceplate id="mmp-basic" screen-size="240x320"
width="240" height="320" max-width="240" max-height="320">
<visible-layer id="free"/>
<image id="default"/>
<faceplate id="Plain"/>
<color id="foreground" value="&000000"/>
<color id="background" value="&00DDFF"/>
<image id="background" path="demo-bg.bmp"/>

<component id="free:show-options" type="button"
left="2" top="35" width="57" height="34">
<content>Show</content>
<action on="button-release" do="set-layers">-;+buy</action>
<image id="default" path="button-off.bmp" transparent/>
<image id="pressed" path="button-on.bmp" transparent/>

</component>

</faceplate>
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In this example, the tags <faceplate . . . > and </faceplate> denote the beginning and end
of a faceplate. A component is further denoted between <component . . . > and
</component>. For the faceplate particularly, an id for the faceplate, and the screen size
of the form factor of the device on which the interface is to be displayed, are specified in
the line <faceplate id="mmp-basic” screen-size="240x320". The starting width and
height of the faceplate, in pixels, is specified in the next line, along with a maximum width
and height that the faceplate can be maximized to.

Next, a default visible layer is specified, in this case, “free”. The component
defined in the example above has the id “free:show-options”, and is of the button type. Its
location is specified relative to the upper left-hand comer of the faceplate itself, in pixels,
as being two pixels from the left, and thirty-five pixels from the top. Its width and height
are also specified, in pixels. The label of the button as shown on the user interface is
specified by the <content> tag, “Show”. Two images are specified for the button as well,
a first when the button is not pressed, and a second when the button is pressed. Each of
these buttons is also specified as transparent. Finally, the component has an action that is
instituted on the event “button-release,” that is, when the button has been pressed and then
subsequently released by the user — for example, by the user using a pointing device to
position a pointer over the button, and then clicking and releasing a pointing device button
while the pointer is so positioned. The action that is performed is the “set-layers” action,
followed by the parameter “+buy,” which in this embodiment indicates that the
components of the “buy” layer are to be shown (indicated by the plus sign).

Thus, each component has a unique identification, a type, an action, and one or
more associated 1mages corresponding to different states of the component. The invention
is not particularly limited to a given type or types that components can be, nor specific
actions that can be instituted as a result of component actuation, nor specific images nor
number of images (i.e., number of states) for components. That is, the example described
is for illustrative and representative purposes only, and does not represent a limitation of
the invention itself.

Furthermore, the files in one embodiment are stored in one embodiment on a
machine-readable medium. Such media include compact flash memory, floppy disks, CD-
ROM’s, etc. In another embodiment, the files are received from over a network, such as
the Internet. The invention is not particularly limited to either approach, however, as can

be appreciated by those of ordinary skill within the art.
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Representative Computer or Other Such Device

In this section of the detailed description, a representative computer or other such
device in conjunction with which embodiments of the invention may be practiced is
described. However, the invention is not limited to the representative computer or other
such device described herein. The phrase “other such device” is used to reflect the fact
that devices other than computers can be used in accordance with embodiments of the
invention — for example, wireless phones, embedded systems, PDA devices and MP3
devices, as have been listed in a preceding section of the detailed description, although the
invention is not limited to an other such device particularly recited herein. As used in the
claims, however, the phrase computerized device is inclusive of a computer, too.

The computer or other such device is shown in block diagram form in FIG. 5. The
computer or other such device 500 desirably includes one or more of desirably but not
necessarily each of the following components. The display 502 can include a flat-panel
display, such as a liquid crystal display (LCD), or a cathode-ray tube (CRT) display. The
input device 504 can include a keyboard, a pointing device such as a mouse, trackball or
touch pad, a touch screen, one or more buttons, etc. The processor 506 executes
instructions implementing methods of varying embodiments of the invention. The
communications device 508 can be used to communicate with another computer or other
such device — to communicate with a client, for example, in the case of a server, and vice-
versa. The device 508 may be a network adapter, a modem, a wireless transceiver, etc.
The non-volatile storage 510 can include a hard disk drive, and/or non-volatile memory
such as flash and compact flash memory, such as in the form of memory cards. The
volatile memory 512 typically includes a version of dynamic random-access memory
(DRAM), as known within the art.

In one embodiment, the computer or other such device 500 has a user interface
displayed on the display 502, such as a user interface as has been described in preceding
sections of the detailed description. A computer program may also be included within the
computer or other such device 500, executed from a computer-readable medium such as
the storage 510 and/or the memory 512, by the processor 506. The program is designed to
render the user interface hierarchically from a number of files that define the user interface
in a data definition language, as has been described in preceding sections of the detailed

description. Thus, a first file can define a basic user interface, and the remaining files can
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extend and/or override the basic user interface as defined by the first file. The files may

also include data for access via the user interface, or pointers to such data.

Method

In this section of the detailed description, a method according to an embodiment of
the invention are described. In one embodiment, the method is computer-implemented.
Furthermore, the method can be realized at least in part as one or more programs, or parts
thereof, each having a number of instructions, running on a computer or other such device
-- that is, as a program executed from a machine- or a computer-readable medium such as
a memory by a processor of a computer or other such device. The programs are desirably
storable on a machine-readable medium such as a compact flash memory, floppy disk or a
CD-ROM, for distribution and installation and execution on another computer.

Referring to FIG. 6, a flowchart of a method according to an embodiment of the
invention is shown. In 600, a base file 1s received that defines a user interface in a data
definition language. The file can be received, for example, over a network, such as one or
more of the Internet, an intranet, an extranet, a local-area network (LAN), and a wide-area
network (WAN). The data definition language in one embodiment is XML, although the
invention is not so limited. The user interface can be defined as described in preceding
sections of the detailed description.

In 602, one or more extension files are then received, that modify the user interface
as defined in the base file received in 600. The modifications are also in accordance with
the data definition language. The modifications can override and/or extend the user
interface as defined in the base file, as described in preceding sections of the detailed
description.

In 604, the user interface, as defined by the base file and as modified by the
extension file or files, is rendered on a display of a computer or a computerized device.
Thus, this embodiment of the invention provides for a flexible user interface in that it is
defined by a first file, and such that it can be modified by subsequent files. Furthermore,
the interface is hierarchical, in that the subsequent files define interfaces based on the
interface defined by the first file. Furthermore, the user interface is rendered on-the-fly —
that is, once it is rendered, it can be re-rendered as necessary as new extension files are

received.
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Finally, in 606, user access is provided to data via the user interface that has been
rendered. The data can be stored within one of the files (either the base file or the
extension file or files), can be referred to by a pointer within one of the files, or either or
both. The type of the data is not limited by the invention. In one embodiment, the data
can be one or more of audio data, video data, image data, and text data. The type of the
interface itself is also not restricted by the invention. In one embodiment, the interface can

be a multimedia interface, a gaming interface, an embedded systems interface, etc.

Conclusion

Although specific embodiments have been illustrated and described herein, it will be
appreciated by those of ordinary skill in the art that any arrangement which is calculated to
achieve the same purpose may be substituted for the specific embodiments shown. This
application is intended to cover any adaptations or variations of the present invention.
Therefore, it is manifestly intended that this invention be limited only by the following

claims and equivalents thereof.
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We claim:

1. A machine-readable medium having a file stored thereon including at least one of
internally stored data and externally referenced data for access via a user interface and
describing the user interface in a data definition language, the interface characterized by:

5 a plurality of components; and,
a plurality of layers into which the components are organized, such that each layer

has a view state changeably selectable between visible and hidden.

2. The medium of claim 1, wherein each component is characterized by:
a type;
10 at least one image, each image associated with a state of the component;
a location; and,

at least one action associated with the component when activated.

3. The medium of claim 2, wherein the interface further is characterized by at least
one faceplate, each faceplate made up of at least one component and corresponding to a

15 form factor of a platform on which the user interface is to be utilized.

4. The medium of claim 2, wherein each action of each component is further

characterized by one of a standard action and a custom action.

5. The medium of claim 2, wherein the type of each component is selected from a
group of types comprising: a button type, a slider type, a radio button type, a check box

20  type.

6. The medium of claim 1, wherein the data is characterized by at least one of: audio

data, video data, image data, and text data.

7. The medium of claim 1, wherein the data definition language is eXtensible Markup

Language (XML).
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8. The medium of claim 1, wherein the flexible and hierarchical user interface is an
interface selected from the group comprising: a multimedia interface; a gaming interface;

and an embedded systems interface.

9. A computer-implemented method characterized by:
5 receiving a base file defining a user interface in a data definition language;
receiving at least one extension file modifying the user interface in the data
definition language; and,
rendering the user interface as defined by the first file and as modified by the at

least one extension file.

10 10. The method of claim 9, further characterized by providing access to data stored in
at least one of the base file and the at least one extension file via the user interface as

rendered.

11. The method of claim 10, wherein the data is at least one of: audio data, video data,

image data, and data.

15 12. The method of claim 9, wherein the data definition language is eXtensible Markup
Language (XML).

13. The method of claim 9, wherein the flexible and hierarchical user interface is an
interface selected from the group comprising: a multimedia interface; a gaming interface;

and an embedded systems interface.

20 14. A flexible and hierarchical user interface for a computerized device defined by at
least one file in a data definition language, the at least one file comprising a file
characterized by:

branded data for access via the interface; and,
data defining a look and behavior of the interface, such that the look and behavior

25  isrelated to the branded data.
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15. The method of claim 14, wherein the data is at least one of: audio data, video data,

image data, and text data.

16. The method of claim 14, wherein the data definition language is eXtensible
Markup Language (XML).

17. The method of claim 14, wherein the flexible and hierarchical user interface is an
interface selected from the group comprising: a multimedia interface; a gaming interface;

and an embedded systems interface.

18. A flexible and hierarchical user interface for a computerized device defined by at
least one file in a data definition language, the at least one file characterized by a file
defining a look and behavior of the interface and including at least one of internally stored
data and externally referenced data for access via the interface, such that the look and

behavior of the interface is specific to data currently being accessed thereby.

19. The interface of claim 18, wherein the data is at least one of: audio data, video

data, image data, and text data.

20. The interface of claim 18, wherein the data definition language is eXtensible

Markup Language (XML).

21. The interface of claim 18, wherein the flexible and hierarchical user interface is an
interface selected from the group comprising: a multimedia interface; a gaming interface;

and an embedded systems interface.
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