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Systems, methods, computer-readable mediums, user inter 
faces and other implementations are disclosed for organizing, 
managing and presenting widgets in display areas associated 
with multiple dashboard environments. In some implemen 
tations, a first display area associated with a first dashboard 
environment is configured for displaying at least one widget 
from a first set of widgets. A second display area associated 
with a second dashboard environment is configured for dis 
playing at least one widget from a second set of widgets. 
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MULTIPLE DASHBOARDS 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This patent application is a continuation application 
of and claims priority to U.S. application Ser. No. 1 1/346,603 
filed on Feb. 1, 2006, which claims the benefit of priority from 
jointly owned and co-pending U.S. Provisional Patent Appli 
cation No. 60/737.942, entitled “Multiple Dashboards, filed 
Nov. 18, 2005, both of which are incorporated by reference 
herein in their entirety. 
0002 This application is related to the following jointly 
owned and co-pending patent applications, each incorporated 
herein by reference in its entirety: 

0003 U.S. Provisional Patent Application No. 60/583, 
125, for “Procedurally Expressing Graphic Objects for 
Web Pages.” filed Jun. 25, 2004; 

0004 U.S. patent application Ser. No. 10/874,829, for 
“User Interface for Assisting in the Installation of an 
Asset, filed Jun. 22, 2004; 

0005 U.S. patent application Ser. No. 10/877,968, for 
“Unified Interest Layer For User Interface filed Jun. 
25, 2004; 

0006 U.S. patent application Ser. No. 1 1/145,561, for 
“Application Clipper” filed Jun. 3, 2005; 

0007 U.S. patent application Ser. No. 1 1/145,560, for 
“Web View Applications.” filed Jun. 3, 2005; 

0008 U.S. patent application Ser. No. 1 1/145,023, for 
“Clip View Applications.” filed Jun. 3, 2005; 

0009 U.S. patent application Ser. No. 1 1/148,010, for 
“Preview and Installation of User Interface Elements in 
a Display Environment filed Jun. 7, 2005; 

(0010 U.S. Provisional Patent Application No. 60/734, 
016, for “Preview Including Theme Based Installation of 
User Interface Elements. In A Display Environment.” 
filed Nov. 4, 2005; 

(0011 U.S. Provisional Patent Application No. 60/730, 
956, for “Widget Security, filed Oct. 27, 2005; 

(0012 U.S. patent application Ser. No. 1 1/282,110, for 
“Preview Including Theme Based Installation of User 
Interface Elements. In A Display Environment filed 
Nov. 16, 2005; and 

(0013 U.S. Provisional Patent Application No. 60/737, 
899, for “Management of User Interface Elements. In A 
Display Environment.” filed Nov. 18, 2005. 

TECHNICAL FIELD 

0014. The disclosed implementations relate generally to 
graphical user interfaces. 

BACKGROUND 

0015. A hallmark of modern graphical user interfaces is 
that they allow a large number of graphical objects or items to 
be displayed on a display Screen at the same time. Leading 
personal computer operating systems, such as Apple Mac 
OSR), provide user interfaces in which a number of windows 
can be displayed, overlapped, resized, moved, configured, 
and reformatted according to the needs of the user or appli 
cation. Taskbars, menus, virtual buttons and other user inter 
face elements provide mechanisms for accessing and activat 
ing windows even when they are hidden behind other 
windows. 
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0016. Although users appreciate interfaces that can 
present information on a screen via multiple windows, the 
result can be overwhelming. For example, users may find it 
difficult to navigate to a particular user interface element or to 
locate a desired element among a large number of onscreen 
elements. The problem is further compounded when user 
interfaces allow users to position elements in a desired 
arrangement, including overlapping, minimizing, maximiz 
ing, and the like. Although such flexibility may be useful to 
the user, it can result in a cluttered display Screen. Having too 
many elements displayed on the screen can lead to “informa 
tion overload, thus inhibiting the user to efficiently use the 
computer equipment. 
0017 Many of the deficiencies of conventional user inter 
faces can be reduced using “widgets. Generally, widgets are 
user interface elements that include information and one or 
more tools (e.g., applications) that let the user perform com 
montasks and provide fast access to information. Widgets can 
perform a variety of tasks, including without limitation, com 
municating with a remote server to provide information to the 
user (e.g., weather report), providing commonly needed func 
tionality (e.g., a calculator), or acting as an information 
repository (e.g., a notebook). Widgets can be displayed and 
accessed through a user interface. Such as a "dashboard 
layer,” which is also referred to as a “dashboard.” Widgets and 
dashboards are described in co-pending U.S. patent applica 
tion Ser. No. 10/877,968, entitled “Unified Interest Layer For 
User Interface. 
0018. Due to the large number of widgets available to a 
user, a virtual desktop or dashboard can become cluttered and 
disorganized, making it difficult for the user to quickly locate 
and access a widget. Moreover, a user may only need to 
access a Subset of widgets available on the desktop or dash 
board for a given task. 

SUMMARY 

0019 Systems, methods, computer-readable mediums, 
user interfaces and other implementations are disclosed for 
organizing, managing and presenting widgets in display areas 
associated with multiple dashboard environments. 
0020. In some implementations, a method includes: pro 
viding a first dashboard layer, providing a second dashboard 
layer; and providing a transition between the first dashboard 
layer and the second dashboard layer. 
0021. In some implementations, a user interface includes: 
a first display area associated with a first dashboard environ 
ment. The first display area is configured for displaying at 
least one widget from a first set of widgets. The system also 
includes a second display area associated with a second dash 
board environment. The second display area is configured for 
displaying at least one widget from a second set of widgets. 
0022. In some implementations, a method includes: iden 
tifying a widget for installation in a dashboard environment; 
selecting the dashboard environment from a number of dash 
board environments; and installing the widget in the selected 
dashboard environment. 
0023. In some implementations, a method includes: 
receiving a widget for installation in a dashboard environ 
ment; previewing the widget in a preview environment; and 
installing the widget after the preview in the dashboard envi 
rOnment. 

0024. In some implementations, a method includes: pro 
viding a number of widgets for display in one or more display 
areas associated with one or more dashboard environments; 
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determining a first set of widgets to be displayed in a first 
display area of a first dashboard environment; installing the 
first set of widgets in the first dashboard environment; deter 
mining a second set of widgets to be displayed in a second 
display area associated with a second dashboard environ 
ment; and installing the second group of widgets in the second 
dashboard environment. 
0025. In some implementations, a user interface includes: 
a desktop environment; a first dashboard environment, con 
figured to be invoked at least from the desktop environment, 
and including one or more widgets; and a second dashboard 
environment, configured to be invoked from at least a first 
display area associated with the first dashboard environment, 
and including one or more widgets. 
0026. In some implementations, a method includes: pro 
viding a desktop environment in a user interface device; 
defining a first dashboard environment, configured to be 
invoked from the desktop environment, and including one or 
more widgets; and defining a second dashboard environment, 
configured to be invoked from at least a first display area 
associated with the first dashboard environment, and includ 
ing one or more widgets. 
0027. In some implementations, a method includes: iden 
tifying one or more widgets for installation in a dashboard 
environment; determining if an existing dashboard environ 
ment is available for installing at least one widget; and if no 
existing dashboard environment is available, installing a new 
dashboard environment. 
0028. In some implementations, a dashboard manager 
includes: a dashboard installer configured for installing mul 
tiple dashboard environments; and a display area manager 
configured for presenting display areas associated with the 
dashboard environments on a user interface, and for manag 
ing interactions with the display areas. 
0029. Other implementations are disclosed which are 
directed to systems, methods, computer-readable mediums 
and user interfaces. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0030 FIG. 1 is a block diagram of an exemplary hardware 
architecture for implementing multiple dashboards. 
0031 FIG. 2 is a flow diagram of an exemplary process for 
activating and using a dashboard. 
0032 FIG. 3 is a block diagram of an exemplary software 
architecture for implementing multiple dashboards. 
0033 FIG. 4a is a screen shot depicting an exemplary 
desktop user interface prior to activation of a dashboard. 
0034 FIG. 4b is a screen shot depicting an exemplary 

initial state for a dashboard. 
0035 FIG. 4c is a screen shot depicting an exemplary 
configuration bar for a dashboard. 
0036 FIG. 4d is a screen shot depicting user selection of a 
widget from the configuration bar shown in FIG. 4c. 
0037 FIG. 4e is an exemplary screen shot depicting an 
installation confirmation. 
0038 FIG. 4f is an exemplary screen shot depicting a 
preview of a user interface element that has been selected to 
be installed. 
0039 FIGS. 4g-4i illustrate deletion of widgets from a 
configuration bar. 
0040 FIG. 5 is a block diagram of an exemplary installer 
process. 
0041 FIG. 6 is a flow diagram of an exemplary process for 
installing a user interface element in a display environment. 
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0042 FIG. 7a illustrates an exemplary user interface for a 
widget manager. 
0043 FIG. 7b illustrates an exemplary widget manager 
overlay for requesting a user to confirm the deletion of a 
widget. 
0044 FIG. 8 illustrates an exemplary user interface 
including multiple display areas associated with multiple 
dashboard environments. 
0045 FIG.9 is a flow diagram of an exemplary process for 
installing widgets in multiple dashboard environments. 
0046 FIG. 10 illustrates nesting display areas associated 
with dashboard environments. 
0047 FIG. 11 is a block diagram of an exemplary dash 
board manager for managing various processes associated 
with multiple dashboard environments. 
0048 FIG. 12 illustrates an exemplary dynamic tiling 
scheme for organizing multiple dashboards on a user inter 
face. 
0049 FIG. 13 illustrates an exemplary tab control scheme 
for organizing multiple dashboards on a user interface. 
0050 FIG. 14 illustrates an exemplary geometric scheme 
for organizing multiple dashboards on a user interface. 
0051 FIG. 15 illustrates an exemplary dashboard configu 
ration bar 
0.052 FIG. 16 illustrates an exemplary dashboard/widget 
configuration bar. 
0053 FIG. 17 illustrates an exemplary menu scheme for 
organizing multiple dashboards and widgets. 
0054 FIG. 18 illustrates an exemplary tool panel scheme 
for installing dashboards and widgets. 

DETAILED DESCRIPTION 

Hardware Architecture 

0055 FIG. 1 is a block diagram of a hardware architecture 
100 for implementing multiple dashboards. The architecture 
100 includes a personal computer 102 coupled to a remote 
server 107 via a network interface 116 and a network connec 
tion 108 (e.g., local area network, wireless network, Internet, 
intranet, etc.). The computer 102 generally includes a proces 
sor 103, memory 105, one or more input devices 114 (e.g., 
keyboard, mouse, etc.) and one or more output devices 115 
(e.g., a display device). A user interacts with the architecture 
100 via the input and output devices 114, 115. 
0056. The computer 102 also includes a local storage 
device 106 and agraphics module 113 (e.g., graphics card) for 
storing information and generating graphical objects, respec 
tively. The local storage device 106 can be a computer-read 
able medium. The term “computer-readable medium” refers 
to any medium that participates in providing instructions to a 
processor for execution, including without limitation, non 
Volatile media (e.g., optical or magnetic disks), Volatile media 
(e.g., memory) and transmission media. Transmission media 
includes, without limitation, coaxial cables, copper wire, 
fiber optics, and computer buses. Transmission media can 
also take the form of acoustic, light or radio frequency waves. 
0057 While dashboards and widgets are described herein 
with respect to a personal computer 102, it should be apparent 
that the disclosed implementations can be incorporated in, or 
integrated with, any electronic device that is capable of using 
widgets, including without limitation, portable and desktop 
computers, servers, electronics, media players, game devices, 
mobile phones, email devices, personal digital assistants 
(PDAs), televisions, etc. 
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0058. A multiple dashboard system and method for man 
aging and displaying multiple dashboards and widgets can be 
implemented as one or more plug-ins that are installed and 
run on the personal computer 102. The plug-ins are config 
ured to interact with an operating system (e.g., MAC OSRX, 
WINDOWS XP, LINUX, etc.) and to perform the various 
dashboard and widget functions, as described with respect of 
FIGS. 2-13. A multiple dashboard system and method can 
also be implemented as one or more software applications 
running on the computer 102. In some implementations, a 
multiple dashboard system can be another widget that is 
configurable to communicate with other widgets, applica 
tions and/or operating systems. A multiple dashboard system 
and method can also be characterized as a framework or 
model that can be implemented on various platforms and/or 
networks (e.g., client/server networks, stand-alone comput 
ers, portable electronic devices, mobile phones, etc.), and/or 
embedded or bundled with one or more software applications 
(e.g., email, media player, browser, etc.). 
0059 For illustrative purposes, in the following descrip 
tion the invention is described as a feature of an operating 
system for use in installing widgets in multiple dashboards; 
however, one skilled in the art will recognize that the tech 
niques of the present invention can be implemented in other 
contexts as well, including those described above, to install 
other elements, and in other environments including environ 
ments associated with applications or operating systems. 
Examples of other environments include e-mail environ 
ments, desktop environments, application environments, 
hand-held display environments, and other display environ 
mentS. 

Dashboard Overview 

0060 FIG. 2 is a flow diagram of an implementation of a 
process for activating and using a dashboard. A dashboard 
layer (also referred to herein as a “unified interest layer” or 
'dashboard') is used to manage and display widgets. A user 
can invoke a dashboard (202) by hitting a designated function 
key or key combination, or by clicking on an icon, or by 
selecting a command from an onscreen menu, or by moving 
an onscreen cursor to a designated corner of the screen. In 
response to such user input, the current state of the user 
interface is saved (203), the user interface is temporarily 
inactivated (204), an animation or effect is played or pre 
sented to introduce the dashboard (205) and the dashboard is 
displayed with one or more widgets (206). If applicable, a 
previous state of the dashboard is retrieved, so that the dash 
board can be displayed in its previous configuration. In some 
implementations, the user interface and dashboard are active 
at the same time. 
0061. In some implementations, the dashboard is overlaid 
on an existing desktop user interface (UI). When the dash 
board is activated, the existing UI may be faded, darkened, 
brightened, blurred, distorted, or otherwise altered to empha 
size that it is temporarily inactivated. The existing desktop 
may or may not be visible behind the dashboard. The desktop 
can also be shrunk to a small portion of the display Screen 
while the dashboard is active, and can be re-activated by 
clicking on it. In some implementations, the desktop is shrunk 
and presented as a widget. The desktop can be re-activated by 
clicking on the widget. 
0062. The user interacts with and/or configures widgets as 
desired (207). In some implementations, the user can move 
widgets around the screen, and can resize widgets if appli 
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cable. Some widgets are resizable and some have a fixed size. 
A widget author can specify whether a widget can be resized. 
Some widgets automatically resize themselves based on the 
amount or nature of the data being displayed. Widgets can 
overlap and or repel one another. For example, if the user 
attempts to move one widget to a screen position occupied by 
another widget, one of the widgets is automatically moved 
out of the way or repelled by the other widget. 
0063. The user dismisses the dashboard (208) by invoking 
a dismissal command, which causes the normal UI to return 
or re-present itself to the display screen. In some implemen 
tations, the dashboard is dismissed when the user presses a 
function key or key combination (which may be the same or 
different than the key or combination used to activate the 
dashboard), or clicks on a close box or other icon, or clicks on 
negative space within the dashboard (e.g., a space between 
widgets), or moves an onscreen cursor to a predefined corner 
of the screen. 
0064. In some implementations, the dashboard is auto 
matically dismissed (i.e., without user input) after some pre 
determined period of time or in response to a trigger event. An 
animation or other effect is played or presented to provide a 
transition as the dashboard is dismissed (209). When the 
dashboard is dismissed, the current configuration or state of 
the widgets (e.g., position, size, etc.) is stored, so that it can be 
retrieved the next time the dashboard is activated. In some 
implementations, an animation or effect is played or pre 
sented when re-introducing the UI. The UI is restored to its 
previous state (210) so that the user can resume interaction 
with Software applications and/or the computer operating 
system. 
0065. In some implementations, the dashboard is config 
urable. The user can select a number of widgets to be dis 
played, for example, by dragging the widgets from a configu 
ration bar (or other user interface element) onto the 
dashboard. The configuration bar can include different types 
of widgets, and can be categorized and/or hierarchically orga 
nized. In some implementations, in response to the user drag 
ging a widget onto the configuration bar, the widget is down 
loaded from a server and automatically installed (if not 
previously installed). In some implementations, certain wid 
gets must be purchased, so the user is requested to provide a 
credit card number or some other form of payment before the 
widget is installed on the user's machine. In some implemen 
tations, widgets are already installed on the user's machine, 
but are only made visible when they have been dragged from 
the configuration bar onto the dashboard. The configuration 
bar is merely an example of one type of UI element for 
configuring the dashboard. Other configuration mechanisms 
can be used, such as an icon tray or menu system. 
0066. It should be apparent that there are many ways in 
which dashboards and widgets can be displayed other than 
those implementations described herein. For example, wid 
gets can be displayed on any user interface or user interface 
element, including but not limited to desktops, browser or 
application windows, menu systems, trays, multi-touch sen 
sitive displays and other widgets. 

Software Architecture 

0067 FIG. 3 is a block diagram of a software architecture 
300 for implementing multiple dashboards. The software 
architecture 300 generally includes a dashboard server 301, 
one or more dashboard clients 302, and one or more widgets 
303. The server 301 and/or clients 302 use dashboard con 
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figuration information 304 to specify configuration options 
for displaying the widgets 303, including access levels and 
the like (if applicable). Such configuration information can 
include information for two or more dashboards configured 
by the same user or by different users. 
0068. In some implementations, the widgets 303 are dis 
played using HTML and related web technology. The dash 
board server 301 manages and launches the dashboard client 
302 processes. Each dashboard client 302 loads a widget 303 
(e.g., an HTML webpage) and related resources needed to 
display the page. In some implementations, the dashboard 
clients 302 display the widgets 303 without a conventional 
window frame, menu bar, or other components typically asso 
ciated with on-screen windows. This technique provides a 
clean, straightforward display of the overall dashboard to 
reduce confusion and clutter. The dashboard clients 302 dis 
play their respective widgets 303 by rendering web pages into 
a “Web View, as described in U.S. patent application Ser. No. 
1 1/148,010, entitled “Preview and Installation of User Inter 
face Elements in a Display Environment.” The size of each 
Web View is defined as metadata associated with the corre 
sponding widget 303. The server 301 provides data for ren 
dering a separate layer that can be overlaid on the normal 
desktop of the user interface (hereinafter also referred to as a 
“dashboard layer'). The widgets 303 are rendered into the 
separate layer which is drawn on top of the normal desktop, so 
as to partially or completely obscure the desktop while the 
dashboard is active. 

Dashboard Server 

0069. The dashboard server 301 can be a stand-alone pro 
cess or embedded in another process. The server 301 can be 
located at the computer 102 or at the remote server 107. In 
some implementations, the server 301 provides functionality 
for one or more processes, including but not limited to: non 
widget UI management, window management, widget and 
dashboard management, fast login, event management, load 
ing widgets, widget arbitration, Core Image integration and 
widget preference management, as described in U.S. patent 
application Ser. No. 1 1/148,010, entitled “Preview and Instal 
lation of User Interface Elements in a Display Environment.” 

Dashboard Client 

0070. In some implementations, a dashboard client 302 is 
a process that uses, for example, objects that are defined as 
part of a development environment, Such as Apple Comput 
er's Cocoa Application Framework (also referred to as the 
Application Kit, or AppKit) for the Mac OS(R) operating sys 
tem. In some implementations, the dashboard clients 302 can 
be implemented as simplified browser screens that omit con 
ventional interface features such as a menu bar, window 
frame, and the like. 

Widget Format 

0071. In one implementation, each widget 303 is imple 
mented as an HTML file. The HTML file can reference other 
local and remote resources such as style sheets (e.g., Cascad 
ing Style Sheets), other HTML files, JavaScript files, images, 
and the like. Widgets 303 can be implemented using, for 
example, a flat bundle file format or a packaged HTML file 
format. In some implementations, the Flat Bundle format 
includes an info.plist file. 
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(0072. The Info.plist files describe a widget 303 and pro 
vides an identifier for a widget 303. Table I provides an 
example of Info.plist file contents. 

TABLE I 

Example of Info.plist File Contents 

Key Type Description/Value 

CFBundleIdentifier CFString com.apple.widget 
<widget name> 

CFBundleName CFString Name of the widget. 
MainHTML CFString Name of main HTML 

(SOCC. 

Width CFNumber Default width of the 
widget. 

Height CFNumber Default height of the 
widget. 

Defaultimage CFString Resource name of 
default PNG file. 

Plugin (optional) CFString Resource name of 
native plug-in. 

AllowFileAccessOutsideofWidget Boolean Access to files across 
the file system; 
limited by the 
users permissions. 

AllowFullAccess Boolean Access to the file 
system, WebKit and 
standard browser plug 
ins, Java applets, 
network resources, and 
command-line utilities. 

AllowInternetPlugins Boolean Access to WebKit and 
standard browser plug 
ins. 

AllowJava Boolean Access to Java applets. 
AllowNetwork Access Boolean Access to any 

reSources that are 
not file based. 

AllowSystem Boolean Access to command 
line utilities using 
widget Script object. 

(0073. The keys AllowFileAccessOutsideofWidget, 
AllowFullAccess AllowlinternetPlugins, AllowJava, 
AllowNetworkAccess, and AllowSystem are Boolean types 
that can be set by a widget author to enable certain levels of 
SOUC acCSS. 

Dashboard Invocation 

0074 FIG. 4a depicts a desktop user interface 400 prior to 
activation of a dashboard. The desktop user interface 400 
(also referred to herein as “desktop') is a conventional user 
interface as may be provided by an operating system, Such as 
Mac OSR). The desktop 400 has a background image, menu 
bar 401, and other standard features. As is known in the art, 
the desktop 400 may also include windows, icons, and other 
elements (not shown). The user activates the dashboard by 
selecting an item from a menu, or by clicking on an icon, or by 
pressing a function key or key combination, or by Some other 
means for invoking activation. 
0075 FIG. 4b depicts an initial state for a dashboard layer 
402. In some implementations, a configuration baricon 403 is 
initially displayed. Alternatively, upon activation the dash 
board layer 402 can display one or more default widgets 405, 
407. If the dashboard layer 402 has previously been activated 
and configured, the widgets 405, 407, can be displayed as 
previously configured. As shown in FIG. 4b, the dashboard 
layer 402 is not necessarily visible as a distinct layer. How 
ever, its various components (such as widgets, icons, and 
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other features) are visible. In some implementations, these 
components are displayed in a transparent layer, thus main 
taining the visibility of the desktop 400 to the user. In some 
implementations, the desktop 400 and its components are 
darkened (or blurred, or otherwise visually modified) while 
the dashboard layer 402 is active, so as to emphasize that the 
desktop 400 is temporarily inactive. In other implementa 
tions, the desktop 400 is not visible while the dashboard layer 
402 is active. The user can reactivate the desktop 400 and 
dismiss the dashboard layer 402 by clicking on an area of the 
screen where no dashboard element is displayed (i.e., "nega 
tive space'). In some implementations, other commands, key 
combinations, icons, or other user input can be used to dis 
miss the dashboard layer 402. 
0076. In some implementations, the user can drag the icon 
403 to any location on the screen, and the position of the icon 
403 will remain persistent from one invocation of the dash 
board layer 402 to the next. The user can click on the icon 403 
to activate the configuration bar 408, as shown in FIG.4c. The 
configuration bar 408 provides access to various widgets that 
can be placed on the dashboard. In some implementations, a 
text label is shown for each available widget (e.g., calculator, 
stocks, iTunes R., etc.). In some implementations, an icon is 
shown for each available widget (e.g., calculator icon 410). If 
many widgets are available, the widgets may be arranged 
hierarchically by type (e.g., game widgets, utility widgets, 
etc.), or alphabetically, or by any other categorization meth 
odology. For example, a number of categories may be dis 
played, and clicking on one of the categories causes a pull 
down menu to be displayed, listing a number of widgets in 
that category. In some implementations, a buy widget 406 is 
also available, allowing the user to select widgets from an 
online store or website. 
0077. Note that the particular configuration and appear 
ance of configuration bar 408 in FIG. 4c is merely exemplary, 
and that many other arrangements are possible. For example, 
widgets can be installed from other locations, other applica 
tions or other environments, without requiring that they first 
be part of the configuration bar 408. The user can dismiss the 
configuration bar 408 by clicking on dismissal button or icon 
404. 

Alternative Implementation of Configuration Bar 

0078 FIGS. 4g-4i illustrate an alternative implementation 
for deleting a widget from a configuration bar 416. For 
example, when a user moves a cursor onto the "calculator 
label (e.g., a mouse-over) associated with a calculator widget 
418, the label is highlighted or otherwise altered, and a delete 
mechanism (e.g., a delete button) is displayed. If the user 
clicks or otherwise invokes the delete mechanism, a confir 
mation overlay 420 is displayed asking the user to confirm the 
removal and/or deletion of the "calculator' widget. In some 
implementations, the confirmation overlay 420 is semi-trans 
lucent. If the user requests deletion (e.g., clicking the “yes” 
button), then the calculator widget 418 is removed from the 
configuration bar 416, as shown in FIG. 4i. 

Installation of Elements 

0079 Elements, including user interface elements such as 
widgets can be installed in a display environment as discussed 
below. One display environment, a dashboard, will be used 
for illustrative purposes. Installation can include a preview 
operation as is discussed below. Installation can include 
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selection of the element, such as by a drag and drop action. 
Other selection means can be used. In one example, a user can 
drag widgets from configuration bar 408 onto the surface of 
the dashboard (in other words, anywhere on the screen), using 
standard drag-and-drop functionality for moving objects on a 
SCC. 

0080 FIG. 4d depicts the selection of the calculator wid 
get icon 410 from the configuration bar 408. The calculator 
icon 410 which is associated with a calculator widget 409 is 
highlighted, or otherwise augmented or embellished, to indi 
cate that it has been selected by a user with cursor 411. 
I0081. In some implementations, widgets in the configura 
tion bar 408 are smaller than their actual size when installed. 
When the user clicks on a widget and begins to drag it into a 
dashboard or other display environment, the widget is ani 
mated to its actual or installed size to assist the user in the 
real-time layout of the dashboard. By animating the widget to 
its actual size, the user will know the actual size of the widget 
prior to its installation. 
0082 In some implementations, an animation, Such as a 
ripple animation, is shown when the user'drops a widget by 
releasing a mouse button (or equivalent input device) to place 
a widget at the desired location. In one implementation, the 
dragging of the widget to the dashboard layer 402 invokes an 
installation process for installing the widget including pre 
viewing. After installation, the user can move a widget, to any 
other desired location, or can remove the widget from the 
screen, for example by dragging it off the screen, or dragging 
it back onto the configuration bar 408, by invoking a remove 
command, disabling a widget in a menu associated with a 
widget manager or canceling the installation during the pre 
view, as described with respect to FIGS. 5, 6 and 7. In some 
implementations, the position, state, and configuration of a 
widget are preserved when the dashboard layer 402 is dis 
missed, so that these characteristics are restored the next time 
the dashboard layer 402 is activated. 
I0083. In some implementations, widgets and/or dash 
board layers (including widgets) can be installed from within 
a running application. For example, a widget and/or dash 
board (including widgets) can be an attachment to an email. 
When the user clicks the attachment, an installation process is 
invoked for the widget and/or dashboard which can also 
include a preview. 
I0084 Widgets can be created or instantiated using an 
installer process. The installer process can include a separate 
user interface or an integrated user interface (e.g., integrated 
in the display environment or separate from the display envi 
ronment, for example, in another display environment asso 
ciated with another application, such as an email application) 
for selecting and installing widgets in a display environment. 
For example, a widget received as an email attachment can be 
launched by a user from directly within a user interface of the 
email application. 
I0085 Widgets can be created or instantiated using an 
installer process. The installer process can include a separate 
user interface or an integrated user interface (e.g., integrated 
in the display environment or separate from the display envi 
ronment for example in another display environment associ 
ated with another application, such as an email application) 
for selecting and installing widgets in a display environment. 
Thus, the installation area for the widget can be embedded 
within an application display area or window. For example, if 
a user receives a widget as an attachment to an email, the user 
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can invoke and install the widget from within the email mes 
sage window without the need for a separate installation 
window. 
I0086. In general, an installer process is used to provide 
additional functionality to the creation/instantiation process, 
beyond the simple drag and drop operation describe above. 
Additional functionality can include preview, security and 
deletion functionality in a singular interface. The installer 
process can be a separate process or combined in another 
process. The installer process can itself be a separate appli 
cation that is executable to install widgets (or other elements) 
in a display environment. As used herein, the term “process' 
refers to a combination of functions that can be implemented 
in hardware, software, firmware or the like. 

Installer Process Engines 
I0087 FIG.5 is a block diagram of an installer process 500 
for installing widgets in a display environment, including a 
selection engine 543, a security engine 544, a preview engine 
545, a theme engine 546, an installation engine 547, and a 
deletion engine 549. 
Selection Engine 
0088. The selection engine 543 is used to select and 
present (e.g., a static presentation) a widget for installation. 
The selection engine 543 can be invoked in a display envi 
ronment and can produce an installation area (e.g., a dialog, a 
panel, a window, etc., and hereinafter referred to as an “instal 
lation window'), that acknowledges the user's initiation of 
the installer process. The installation window can include a 
presentation of a selected widget (or a reference thereto as 
described below), along with various buttons that may be 
activated by the user or otherwise to invoke functionality in 
the installer process. 
0089. A screen shot showing an installation window 450 
in a user interface is shown in FIG. 4e. Installation window 
450 can include one or more interactive features (e.g., but 
tons) that allow a user to install (e.g., install button 452), or 
cancel the operation (e.g., cancel button 454). In some imple 
mentations, preview is automatic. Alternatively, preview can 
be selected for enablement prior to installation. Installation 
window 450 can include a reference 456 and a prompt 458, as 
described below. 
0090. In some implementations, the installation window 
450 is invoked by clicking on a widget file or package. For 
example, a weather widget file 413 (e.g., “weather.wdgt”) can 
be downloaded to the desktop 400 from a web site. When the 
user double clicks the “weatherwdgt” file with cursor 411, 
the installation window 450 is displayed in the dashboard 
layer 402, as shown in FIG. 4e. 
0091. In some implementations, a user can select a widget 
for installation using a remote control device (e.g., infrared 
device, mobile phone, etc.). For example, a dashboard and/or 
widgets can be displayed on a display device (e.g., television 
screen, computer monitor, etc.). The user can use the remote 
control to select widgets from a menu or configuration bar 
408 for installation. The widgets can be displayed in one of 
multiple resolutions, which is selectable by the user via the 
remote control. For example, a user can select a widget to be 
scaled to fit a desired portion of the display device (e.g., full 
screen). 
Security Engine 
0092. The security engine 544 is used to determine a secu 

rity access level (or risk level, or both) for either the user or the 
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element to be installed. Security engine 544 can be used to 
limit the ability of the user to install particular kinds of ele 
ments (e.g., based on categories or criteria). In addition or 
alternatively, security engine 544 is used to determine a secu 
rity access level (or risk level or both) of an element to be 
installed. Based on the security access/risk level, one or more 
operational or functional constraints can be placed on the 
element during the preview process. For example, limitations 
on the ability of the previewed element to interact, access, 
read or write data, monitor output of other system resources, 
access other system resources, or other limitations can be 
invoked. The invocation can be temporary, for a predeter 
mined time period, or until the preview has terminated and 
complete (non-limited) installation has been performed. 
Functionality or operations of the element can be enabled or 
disabled, depending on the access level. The security engine 
544 can use metadata associated with the element to be 
installed, user input, contextual information, file type infor 
mation, default data, read/write preferences, cookies and/or 
other information to determine the access/risk level. Access 
control lists including white lists (e.g., including lists identi 
fying certified or otherwise safe elements), black lists (e.g., 
including lists identifying un-certified or otherwise un-safe 
elements) and the like can be used to determine the access/ 
risk level. 
0093. In some implementations, widgets are rated accord 
ing to their content (e.g., adult content, violence, strong lan 
guage, etc.). The rating can be determined by the author a 
third party rating organization. The rating can be used to 
determine whether a widget will be installed and/or pre 
viewed. In some implementations, users can specify which 
widgets can be installed and/or previewed based on ratings. 
For example, a parent may specify via a preference pane or 
other input mechanism that widgets containing adult content 
ratings will not be installed nor previewed (i.e., parental con 
trols). 
0094. In some implementations, widgets are digitally 
signed by their authors. Digital signatures can be incorpo 
rated in files bundled with the widget and can be generated 
using one or more known digital signature techniques (e.g., 
key exchange, hashing, message digest, etc.). The digital 
signature can also be authenticated using a digital certificate 
issued by a certificate authority using techniques known in the 
art. 

0.095 Various techniques for widget security is described 
in U.S. Provisional Patent Application No. 60/730,956, 
entitled “Widget Security.” 

Preview Engine 
0096. The preview engine 545 is used to preview (e.g., 
dynamically) an element (e.g., a widget) that has been 
selected to be installed. Referring again to FIG. 4f the pre 
view engine 545, when invoked, provides an area (hereinafter 
“a presentation area or presentation window 462 or specifi 
cally a “widget window' when used to display a widget) into 
which the selected element can be displayed. In some imple 
mentations, the presentation window 462 is a separate pro 
cess and embedded within an underlying installer window 
(i.e., the installation window 460) which, in one implemen 
tation, is itself a separate process. In one implementation, the 
preview engine 545 provides a presentation of a fully func 
tional element/widget in the presentation window 462. The 
term “fully functional” refers to both the presentation of the 
widget in terms of size, shape, content and the like along with 
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any supported interactivity features. Alternatively, limitations 
on the functionality, interactions and the like can be set by the 
security engine 544 as discussed above. Interactivity can 
include the separate refreshing of content in the presentation 
window 462. Alternatively, the content can be static, and only 
present ornamental properties. 
0097 Associated with the preview is a preview designator 
464. In one implementation, the preview designator 464 is 
displayed along with the user interface element being 
installed (e.g., widget). The preview designator 464 can be of 
the form of a frame, a carpet on which the presentation win 
dow 462 is disposed, a preview theme element, or other 
designator that overlays, Surrounds, bounds or otherwise is 
associated with the presentation window 462. The preview 
designator 464 can be a separate process and embedded 
within an underlying installer window (e.g., the installation 
window 460) or the presentation window 462 which, in one 
implementation, may themselves be a separate process. The 
preview designator 464 is provided to indicate to a user that 
the element is being previewed and, as of yet, has not been 
fully installed in the display environment. Further emphasis 
can be used to convey this information including by using 
highlights, emphasis, de-emphasis, effects, transitions and 
the like. The combination of the presentation window 462 and 
the preview designator 464 comprise an installation area for 
the user interface element to be installed. The installation area 
can be part of the display environment into which the element 
is to be installed (e.g., part of the dashboard) or part of a 
separate display environment (e.g., part of another user inter 
face, another user interface element, another application, or 
process, etc.). 
0098. When displaying a fully interactive widget in the 
presentation window 462, user input can be accepted that can 
result in changes in the presentation. For example, if the 
widget includes a URL that may be linked to, interaction can 
include the generation of an underlying page request and the 
presentation of the requested page in the presentation window 
462. Interaction with user interface elements is described in 
U.S. patent application Ser. No. 1 1/145,561, for “Application 
Clipper.” If the interaction is not allowed, a display prompt 
can be shown to indicate that the operation or function is 
temporarily disabled during the preview operation. 

Window Manager 
0099. In some implementations, a window manager 550 is 
associated with the preview engine 545. The window man 
ager 550 can be a separate process that is used to support the 
interaction between the presentation window 462, preview 
designator 464 and the installation window 460 described 
above. In some implementations, the logic associated with the 
window manager 550 can be implemented in a same or sepa 
rate process from the installer process or the preview process. 
In some implementations, the window manager 550 controls 
the interaction of the respective windows. Specifically, three 
separate interactions can be controlled. 
0100 First, in some implementations, each window is a 
separate process displayed and brought forward (in a window 
hierarchy) together. The bringing together of the multiple 
distinct windows, each associated with separate processes 
can be controlled by the window manager 550. 
0101 Second, in some implementations, the presentation 
window 462, preview designator 464 and the installation 
window 460 are required to interact with each other in pre 
defined ways. For example, the presentation window 462, 
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preview designator 464 and the installation window 460 need 
not only to be brought forward together, they must also be 
controlled when interactions are required for the windows 
once displayed. For example, if one window is moved, i.e., 
using a drag and drop operation, the multiple windows are 
managed so that the presentation remains unified (i.e., the 
presentation window 462 and preview 464 designator are 
maintained within the installation window 460, though the 
installation window 460 was the process that received the user 
interaction to move). To accomplish Such, window manager 
550 provides an interface between the windows to allow for 
the receipt of input in one process and the translation to the 
other process. 
0102 Third, in some implementations the windows must 
be maintained within operating constraints of each underly 
ing process. For example, when one window is resized (i.e., 
the installation window 460 is resized), the window manager 
550 controls the relative presentation of the other windows 
(continuing this example, when the installation window 460 
is resized, the presentation window 462 and preview desig 
nator 464 may be repositioned to be centrally displayed in the 
installation window 460). Note, this third level of manage 
ment includes management of process constraints. Process 
constraints include limitations on the changes that can be 
performed within the context of the installer process for any 
of the windows. For example, a minimum size constraint can 
be associated with the underlying presentation window 462. 
such that resizing of the associated installation window 460 
can be constrained to not be so Small as to be unable to present 
the minimum sized presentation window 462 in the newly 
downsized installation window 460. 
0103) The preview engine 545 is responsive to an initiation 
signal/action and provides the display of the selected widget 
in a presentation window 462 as described above (see FIG. 
4f). Associated with the presentation window 462 can be one 
or more input mechanisms (e.g., buttons) that allow a user to 
continue in the installation process (e.g., a keep or install 
button 465), or cancel the installation process (e.g., delete 
button 467). In some implementations, if the installation pro 
cess is cancelled, the presentation process terminates and 
returns control to the prior operative environment (i.e., return 
to the initiating point, for example, reinitiating the selection 
process). 
0104. In some implementations, the installer process does 
not include or allow for the selective bypassing of the preview 
presentation (e.g., bypass preview or does not include the 
preview engine 545). In some implementations, the preview 
engine 545 is itself a separate process or application (e.g., can 
be separate from the installer process 541). In some imple 
mentations, the preview engine 545 is itself a user interface 
element (e.g., a preview widget) that can be used to preview 
widgets prior to installation, deployment, instantiation, or the 
like. 

Theme Engine 
0105. Theme engine 546 is operative to provide additional 
content to accompany the content displayed in the presenta 
tion window or installation window. The theme engine 546 is 
operative to determine a theme to be associated with an item 
to be installed (e.g., a widget), identify additional content for 
concurrent display, and facilitate the display of the additional 
content. Additional content can be of the form of a frame that 
is used to bound the item to be installed on one or more sides. 
Examples of additional content include a picture frame, a 
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content player (e.g., a video player, a still image player, etc.). 
The additional content can be static or include functional 
elements (e.g., buttons, for example to play content). Alter 
natively, the additional content can be displayed in an overlay 
or other overlapping manner, be a separate process or window 
or be part of the presentation window. The additional content 
can be stored or retrieved as required. The identification of the 
additional content by the theme engine 546 can be based on 
meta-data that accompanies the item to be installed, based on 
an analysis of the item to be installed, automatically defined 
based on file type (e.g., all pic files are provided a picture 
frame, or all preview files are provided with a preview frame). 
Themes can be assigned by a user after receipt or prior to 
transfer to a receiving party. 

Installation Engine 
0106 The installation engine 547 is operative to install/ 
instantiate the selected widget in the display environment. 
The installation engine 547 can copy or move as required the 
selected widget to an appropriate Volume and store the data 
structures (including preference data, identification data, 
Scripts, navigation data and the like) for use in the display 
environment. In some implementations, the installation 
engine 547 includes an automatic invocation of the underly 
ing display environment with the installed user interface ele 
ment presented (i.e., the installation engine 547 installs the 
widget in, and opens up, a dashboard including the installed 
widget in a preview mode). 

Deletion Engine 

0107 The deletion engine 549 provides control for wid 
gets after installation. The deletion engine 549 can be a sepa 
rate process from the installer process 541, or included 
therein. The deletion engine 549 can receive input and display 
user interface elements (dialogs and the like) to ensure that 
deletion operations are effectuated as required. The deletion 
engine 549 can be responsive to the selection of a user inter 
face element, a portion of the element, controls associated 
with the element and the like. 
0108. In some implementations, the deletion engine 549 
receives mouse over input and displays a graphical element 
associated with a given identified element. The graphical 
element can include a control that allows for the activation of 
the deletion engine. The activation can cause the display of a 
window (e.g., a confirmation window) to ensure appropriate 
behavior. Other methods for deleting user interface elements 
are possible. For example, deletion of a user interface element 
can also be effectuated during the installation process as 
discussed above. More specifically, a user interface element 
can be previewed using the preview engine 545, and subse 
quently deleted prior to full installation. 
0109 Deletion can include deactivating a user interface 
element and leaving its associated files on the host system or 
device, or deleting the user interface element and removing 
all its associated files from the host system or device. The user 
can be prompted to confirm deletion of a user interface ele 
ment before deletion is initiated. 
0110. In some implementations, the installer process 541 

is part of a separate process that is not associated with a 
dashboard layer. Alternatively, the installer process 541 can 
be part of a dashboard application and be activated, by for 
example, by selecting a widget for addition to the dashboard 
layer. Selection can include for example double clicking on a 
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widget displayed in a configuration bar 408 (shown in FIG. 
4c). Other installation tools are possible. For example, a wid 
get bar (not shown) can be used to display the widgets that are 
available for installation in a given display environment. The 
widget bar can be part of an authoring application for the 
creation of widgets, or be selectively activated. Alternatively, 
the installer process 541 can be separately called, with the 
destination of the widget being defined as part of the appli 
cation (e.g., into a dashboard environment, a desktop envi 
ronment, an electronic display device environment, or the 
like). 

Dashboard Environment 

0111. In a dashboard environment, installer process 541 
can include a widget bar and an associated installer process. 
The installer process when invoked can cause the display of 
the widget bar in the user interface. In one implementation, 
the dashboard layer itself, as currently configured can also be 
displayed when the installer process is invoked. The installer 
process can then be invoked to select available widgets for 
installation from the widget bar, preview widgets, or remove 
installed widgets (e.g., remove widgets from the widget bar) 
depending on the configuration of the installer process. 

Desktop Environment 
0112. In a desktop environment, installer process 541 can 
be of the form of an installer application that can be invoked 
(automatically, by the user, by the operating system, by an 
application or other invocation tool) to present user interface 
elements that are available to be installed in the desktop 
environment. The installer application can include a user 
interface element bar and an associated installer process. The 
installer process when invoked can cause the display of the 
user interface element bar in the user interface. The installer 
process can then be invoked to select available user interface 
elements for installation from the user interface elements bar, 
preview user interface elements, or remove installed user 
interface elements (i.e., remove user interface elements from 
the user interface elements bar) depending on the configura 
tion of the installer process. 

Installation Process 

0113 FIG. 6 is a flow diagram of a process for installing a 
user interface element (e.g., a widget) in a display environ 
ment. The process includes identifying a user interface ele 
ment (602). Identifying the user interface element can include 
locating a widget. Locating can include using a search tool or 
the like to locate widgets available for installation. Alterna 
tively, other methods can be used for identifying user inter 
face elements for installation including automatic and user 
controlled identification methods. 
0114. After identification, the identified user interface ele 
ment is selected for installation (604). Selecting a user inter 
face element can include selecting a user interface element 
from a configuration bar (e.g., configuration bar 408), a wid 
get bar, a tool bar, a menu, an authoring application, or other 
Source. Alternatively, selecting can include dragging or drop 
ping the user interface element onto a display environment 
(e.g., a dashboard layer), downloading the user interface ele 
ment from a content source or other source, or other selection 
process. Selecting can include launching an associated instal 
lation process for installing the user interface element, a pre 
view application for previewing the user interface element 
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prior to installation or other application including authoring 
applications. The launching of the applications can be auto 
matic or user or otherwise selectively controlled. 
0115 Upon receipt of the selection, an installation win 
dow is presented (e.g., installation window 460). In some 
implementations, the installation window includes a user 
interface display portion, a prompt, and one or more interac 
tivity elements. The user interface display portion can include 
a reference, partial display, or complete (e.g., complete but for 
the ability to interact, a static display) display of the user 
interface element that has been selected. The reference (e.g., 
reference 456) can be a complete reference, a pointer, a des 
ignator, a still image, or otherwise that identifies the candidate 
user interface element for installation. In this way, the user is 
able to recognize that the selection made corresponds to con 
tent (e.g., a widget) that the user desires to install. 
0116. The prompt can be of the form of a confirmation to 
the user of the underlying action (e.g., prompt 458). In one 
implementation the prompt can be used to confirm a desire to 
install a named widget. In other implementations, the prompt 
can be used to confirm not only the named user interface 
element for installation, but the display environment into 
which the user interface element will be installed (e.g., 
“Install named widget #1 on my desktop? or “Install widget 
#1 on dashboard #1 of 2?). In still other implementations, the 
prompt can include a confirmation of an action (e.g., “install 
the widget and open it in my dashboard'). 
0117 The interactivity elements can be of the form of 
buttons or the like. In one implementation, the installation 
window includes two interactivity elements including a can 
cel element (e.g., a cancel button 454), and an installation 
element (e.g., an installation button 452). Other interactivity 
elements are possible, including those that link to other asso 
ciated applications, content Sources (e.g., to allow for the 
selection of a different widget for installation), preview 
option (e.g., if not automatically previewed) and the like. 
0118 Continuing with the method, if a preview option is 
selected or required (optional), then a preview of the widget in 
a preview environment is created and presented (606). The 
creation of the preview environment can include the invoca 
tion of a window management engine (e.g., window manager 
550) for managing the interaction of one or more windows 
that make up the preview. In some implementations, the pre 
view includes a presentation window (e.g., presentation win 
dow 462) and a preview designator (e.g., preview designator 
464) that are separate processes. The presentation window is 
used to display an instantiation of the selected widget. In 
Some implementations, the display of the presentation win 
dow includes an instantiation of the selected widget in a 
selectable interactive environment. The preview designator is 
provided to clearly indicate that the preview operation is 
being performed, as opposed to a conventional direct instal 
lation. In some implementations, the preview is presented at a 
same location in the user interface. Alternatively, if other 
elements are present at this location, another location or a 
temporary overlay can be used. In some implementations, the 
preview designator 464 is a carpet, onto which the presenta 
tion window 462 is laid (e.g., layered, overlaid, or the like). 
0119. In some implementations, theme content can be pre 
sented along with the user interface element in the preview 
installation window 460. The theme content can include a 
theme presentation element that operates as the preview des 
ignator (e.g., additional content that is recognized as being 
part of a preview of an item, for example a preview Title or the 
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like). Other theme content can be presented to preview how 
the final installed version of the user interface element will 
appear. For example, assuming a theme border is to be pre 
sented with the user interface element at installation, the 
preview can include the same theme border. 
I0120 Associated with the preview process may be an 
authoring or selection process. For example, if the preview 
displayed is not satisfactory to a user (e.g., the theme content 
is unsatisfactory), an interactivity element can be presented in 
the user interface to allow the direct launching of another 
process (e.g., a search process or application, an authoring 
application, a selection application or other process or appli 
cation so that a more appropriate/desirable user interface 
element can be located/installed) with or without terminating 
the installation process. 
I0121 Finally, the user interface element can be installed 
(608). The installation of the user interface element can 
include the installation on a tool bar (e.g., a widget bar), in a 
resource, in a widget manager or in a display environment 
(e.g., directly on a dashboard layer or the desktop). Installa 
tion can include the saving of the underlying content metadata 
including data structures defining the user interface element 
in a library or the like. Alternatively, the installation can be 
part of an underlying application (e.g., directly in an associ 
ated dashboard application or a library associated therewith). 
In some implementations, the installation of the user interface 
element includes the removal of the preview designator. For 
example, where a carpet is used to designate the preview, the 
carpet can be removed for the final installation. In one imple 
mentation, the final installation is performed at a same loca 
tion in the user interface as the preview. In some implemen 
tations, an animation or other transition effect can be used 
when moving from preview to final installed user interface 
elements. Transitions can include the appearance of pulling of 
the carpet preview designator from under the user interface 
element or otherwise making the carpet disappear. 
0.122 The process steps described can be performed in 
other orders, repeated or the like to provide desired results. 
For example, the preview process can be repeated in associa 
tion with the selection of multiple different user interface 
elements prior to invoking the installation step. 
(0123. Once installed, user interface elements can be 
removed/deleted from the display environment as required. In 
Some implementations, a separate deletion process is pro 
vided from the installation process. Alternatively, the installer 
process can be invoked to remove/delete user interface ele 
ments as required. 
0.124. In some implementations, deletion includes deacti 
Vating the widget but the widget remains installed on the 
system or device. Alternatively, deletion includes removing 
the widget completely from the system or device. If a request 
to delete a widget is received in response to a user action (or 
programmatically by the operating system or another appli 
cation), then a message providing the user with deletion 
options can be presented, enabling the user to determine 
whether the widget will be deactivated and/or removed from 
the system or device. In some implementations, the system or 
device executes a default deletion option which can be 
changed by the user via a preference pane or other input 
mechanism, or overwritten by an application or other soft 
ware component or device (e.g., security engine 544). 
Widget Searching 
0.125. In some implementations, widgets are associated 
with a widget data type or other metadata to enable a search 
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engine (e.g., Apple's Spotlight(R) Search engine) to search for 
widgets in files, documents, images, emails, applications, etc. 
Widgets can be indexed based on data type and/or other 
metadata. For example, a query can be generated requesting a 
list of all widgets on a host machine and/or devices on a 
network. The search engine accesses the index to locate wid 
gets on the host device and/or network devices. 
0126. In some implementations, dashboards can be 
searched by other dashboards and/or a search mechanism 
(e.g., a search engine) for particular widgets or for other 
dashboards. For example, a query can be generated program 
matically or by user requesting a list of all widgets and/or 
dashboards related to a particular user interest which are 
available for access locally or through a network connection. 

Widget Manager 

0127. In some implementations, a widget manager allows 
users to inspect, remove, enable, disable, show and hide wid 
gets. The widget manager can be a preference pane, a stan 
dalone application or a plug-in. The widget manager displays 
widget information, including but not limited to the widget's 
title, author, version, class, type, ratings, description, etc. The 
information can be displayed in any order and format accord 
ing to one or more sorting criteria, such as alphabetical or 
chronological order, author, class, rating, etc. In some imple 
mentations, the widget manager tracks widget updates and 
automatically notifies the user or host system or device when 
an update is available. 
0128. In some implementations, the widget manager 
allows users to perform certain actions on widgets, including 
but not limited to copying, moving, deleting, uninstalling, 
deactivating, enabling, disabling, renaming, previewing, 
showing, hiding etc. In some implementations, the widget 
manager includes functionality that allows the import and 
export of widgets to and from various widget sources (e.g., 
network, email, CDROM, etc.). For example, widgets can be 
imported and exported to and from a web site that can be 
accessed by multiple users. In some implementations, the 
widget manager includes a search field that allows users to 
search for widgets on a host system or device, and/or one or 
more networked devices. 
0129. In some implementations, the widget manager can 
be invoked by a button or other input mechanism located in a 
user interface (e.g., desktop, system tray, dashboard layer, 
configuration bar, etc.). For example, when the button is 
activated, the widget manager is launched and a user interface 
is displayed. In some implementations, the widget manager is 
a widget itself and includes at least Some characteristics, 
attributes or properties of other widgets. For example, the 
widget manager can be enabled or disabled, resized, hidden, 
dragged and dropped, flipped to reveal special options or 
preferences, etc. 
0130. In some implementations, the widget manager can 
be displayed in a format that is consistent with a dashboard 
theme or content. The appearance and/or properties of the 
widget (e.g., colors, styles, fonts, etc.) can be changed by a 
user via a preference pane or other input mechanism. 

Example User Interface For A Widget Manager 

0131 FIG. 7a illustrates a user interface 702 for a widget 
manager. It should be apparent that a user interface for a 
widget manager can include more or fewer features than 
shown. 
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0.132. In some implementations, the user interface 702 is 
displayed in another user interface 700 (e.g., a desktop or 
dashboard layer) in response to user input. User input can 
include, for example, clicking on a button 716 (e.g., a “Man 
age Widgets' button) or other input mechanism located in the 
user interface 700. The user interface 702 can be dismissed by 
clicking on button 722 or other input mechanism. 
I0133. In some implementations, the user interface 702 
includes a scrollable list 706 of widget names and/or other 
attributes which correspond to widgets that have been 
installed on the host system. In some implementations, the 
scrollable list 706 includes widgets that reside on the host 
system but have not been installed (e.g., widgets downloaded 
to a desktop). This implementation enables users to install 
widgets from within the widget manager. In some implemen 
tations, the list 706 includes names of widgets that reside on 
another device coupled to the host system via a network 
connection. In some implementations, a search history is 
maintained to enable the user to refine search terms and/or 
re-run a previous search. 
0.134 Optionally, next to each widget is an icon image 710 
associated with the widget that can assist the user in selecting 
the widget from the list 706. Widgets that are selected to be 
hidden (e.g., based on a “hide widget option provided in the 
widget manager) will not be shown in the list. 
0.135 The widgets can be scrolled using, for example, a 
scroll bar 712. Users can also toggle each widget on and off 
(i.e., enable/disable the widget) by selecting a checkbox 708 
located to the left of each widget listing. Similarly, on the 
right side of some widget listings is a button 707 or other input 
mechanism that allows users to delete the widget. Note that 
for this example, widgets that cannot be deleted do not have a 
corresponding button 707. 
0.136. In some implementations, the user interface 702 
includes a menu 704 (e.g., located at the top of the user 
interface 702) of sorting options that will sort the widget list 
706 by name, date, author, rating or any other sorting criteria. 
In Some implementations, the menu 704 includes an option to 
sort widgets based on whether the widgets are enabled or 
disabled. 
0.137 In some implementations, a button 714 (e.g., a but 
ton labeled “More Widgets . . . ) or other input mechanism 
allows a user to search for more widgets located in local 
directories or on one or more network devices (e.g., a web 
site). 
0.138. In some implementations, when a widget is enabled 
(check box 708 is checked) the widget's icon image 720 is 
displayed in a configuration bar 718 in user interface 700. For 
example, since the check box 708 associated with the 
“weather widget' is checked, its icon image 720 is displayed 
in the configuration bar 718 in user interface 700. Similarly, if 
the check box 708 is unchecked, then the image icon 720 is 
not displayed in the configuration bar 718 or its appearance is 
altered (e.g., grayed out, darkened, made translucent, etc.) to 
indicate to a user that the widget is disabled. 
I0139 FIG.7b illustrates a widget manager overlay 730 for 
requesting a user to confirm the deletion of a widget. In some 
implementations, when clicking the delete button 707 (FIG. 
7a), a semi-translucent overlay 730 appears within the user 
interface 702 including a message 728 requesting the user to 
confirm their intent to delete the widget. For example, the 
message 728 could be “Move this widget to the Trash?” The 
user can respond to the message 728 by clicking a button 726 
(“OK”), which results in the widget being moved to the 
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“Trash” or otherwise deleted from the host system. The user 
can also respond by clicking a button 724 (“Cancel), which 
results in the deletion operation being terminated. If a widget 
is moved to the "Trash” or otherwise deleted, then its icon 
image 720 is removed from the configuration bar 718. 

Multiple Dashboards 

0140 FIG. 8 illustrates a user interface 800 displaying 
dashboard environments 802 and 804. In some implementa 
tions, more than one dashboard is available. For example, the 
user can create and configure one dashboard to contain wid 
gets related to work, and another for widgets related to per 
Sonal matters. Different trigger events (e.g., different key 
combinations, menu selection, etc.) can be used for triggering 
the dashboards. State information for each dashboard can be 
saved enabling the dashboards to be restored to their previous 
respective configurations. Different dashboards can contain 
one or more of the same widgets. State information for a 
widget can be maintained separately for each dashboard in 
which the widget appears, or it can be commonly maintained 
across all dashboards in which the widget appears. Different 
dashboards can be available or “owned' for different users of 
a computer or other electronic device, such that each user can 
only access their own dashboard(s). A user can specify a 
dashboard as being available to other users, if desired. A user 
can also specify, for any or all of the dashboards he or she 
creates, whether other users are permitted to make changes to 
the dashboard(s). 
0141. In some implementations, the dashboard environ 
ments 802, 804, are associated with display areas 806, 808 
which are controlled using one or more control elements 810 
and navigated using one or more navigation elements 812. 
The display areas 806, 808, can be configured to be displayed 
on multiple display devices (e.g., two different monitors). 
Display areas 806, 808, can be generated by a network device 
(e.g., a web page server) and transmitted over a network 
connection (e.g., the Internet) for presentation on a user 
device (e.g., embedded in web pages). 
0142. Although FIG. 8 shows two dashboard environ 
ments and their associated display areas, more than two dash 
board environments and their associated display areas can be 
created, invoked and/or presented as desired, depending on 
the needs of a user, application, operating system, etc. 
0143. In some implementations, the display areas 806, 
808, can be presented and arranged in the user interface 800 
in either an ad hoc manner (e.g., anywhere in the user inter 
face) or an orderly manner (e.g., cascaded, tiled, etc.). For 
example, in FIG. 8 the display areas 806, 808, are tiled (side 
by-side) in the user interface 800. In some implementations, 
display areas 806, 808, can be presented in the user interface 
800 at different locations and at different times. For example, 
when the display area 806 is active in the user interface 800, 
the display area 808 can be hidden or obfuscated (e.g., dark 
ened, faded out, etc.). In such an implementation, each of the 
display areas 806, 808, can be a dashboard layer 402, as 
described with respect FIG. 4. A user can transition between 
display areas 806, 808, using one of a number of known 
transition effects, including but not limited to carousels, pan 
ning out, flips, peeling, slide in/out, confetti, etc. A transition 
between display areas 806, 808, can be initiated through 
physical input devices (e.g., keyboard, mouse, etc.) and/or 
virtual input devices (e.g., buttons, sliders, etc.). In some 
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implementations, a transition from a first display area to a 
second display area occurs without closing or hiding the first 
display area. 
0144 Generally, dashboard environments can be invoked 
(with their associated display areas presented in a user inter 
face) in response to user input (e.g., key combinations, mouse 
clicks, touch input, etc.), inferred by context or programmati 
cally by an application, operating system, etc. Display areas 
can be resized and dragged about the user interface as desired. 
0145 The control mechanisms 810 (e.g., buttons) are used 
to close, minimize and restore (up/down) the display areas 
806, 808. The navigation mechanisms 812 (e.g., scroll bar, 
arrows, etc.) are used to navigate the dashboard environments 
802,804. For example, by sliding a scroll bar 812, the user can 
display hidden widgets in the dashboard environment 804 in 
the display area 808. Thus, the dashboard environments 802. 
804, can be larger than their corresponding display areas 806, 
808. 

0146 In some implementations, the dashboard environ 
ment 802 includes one or more widgets 814 and the dash 
board environment 804 includes one or more widgets 816. 
The widgets 814 and 816 can be in the same widget class (e.g., 
all game widgets), different widget classes (e.g., game wid 
gets, utility widgets, etc.), or partially overlapping two or 
more classes. In some implementations, the widgets 814 and 
818 can communicate information or data to each other 
across dashboard environments. For example, a widget 814 in 
the dashboard environment 802 can generate data that is 
processed, displayed and/or printed by a widget 816 in the 
dashboard environment 804, and vice-versa. A widget can 
also be in both dashboard environments 802, 804. 
0.147. In some implementations, widgets can be installed/ 
instantiated in multiple dashboard environments using a mul 
tiple dashboard installation process 900, as described with 
respect to FIG. 9. In other implementations, widgets can be 
installed in a dashboard environment by dragging a widget 
from another location in the user interface 800 (e.g., from a 
configuration bar or desktop) and dropping it into the display 
area associated with the dashboard environment where the 
widget is to be installed (i.e., drag and drop functionality). 
Widgets can be dragged from any user interface, including 
but not limited to: a desktop, an application, a display window 
for another dashboard environment, etc. In some implemen 
tations, packages of widgets are installed in a dashboard 
environment. 

0.148. In some implementations, a dashboard environment 
and widget can be matched up based on a widget class or a 
theme, as described with respect to FIG. 5. Widgets can also 
be previewed prior to installation in a dashboard environ 
ment, as described with respect to FIG. 6. The preview can 
occur in a dashboard display area or in a separate preview 
window in a user interface. 

0149. As previously discussed with respect to FIGS. 4, 5 
and 6, a configuration bar 408 can be used to store images of 
widget icons which can be clicked or dragged into a display 
area for a dashboard environment to trigger invocation of the 
widget. During dragging, the widget can be animated to its 
actual size to assist the user in real-time layout of widgets in 
the dashboard. In some implementations, a widget manager is 
used to preview, install, enable, disable, show and hide wid 
gets, as described with respect to FIGS. 7a and 7b. For 
example, the widget manager can include a button or other 
input mechanism which when activated invokes a preview of 
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the widget. The user can be provided with an option to install 
or delete the widget during or after the preview. 
0150. Multiple Dashboard Installation Process 
0151 FIG.9 is a flow diagram of a process 900 for install 
ing widgets in multiple dashboard environments. The process 
900 begins by identifying a widget for installation in a dash 
board environment (902). A widget can be identified for 
installation when a request to install is received (e.g., from 
user input or programmatically) or an attempt to install is 
detected. For example, when a user downloads, copies or 
transfers a widget, or a package of widgets, from an external 
source (e.g., a web site, CD ROM, email attachment, etc.) 
onto their computer or other electronic device (e.g., mobile 
phone, media player, etc.), each widget is identified for instal 
lation into one or more dashboard environments. Once the 
widget is identified for installation, one or more suitable 
dashboard environments are selected for the widget based on 
one or more selection criteria (904). The widget is then 
installed/instantiated in the selected dashboard environment 
(s) (906). 
0152. In some implementations, dashboard icons can be 
displayed in a configuration bar in the same manner as wid 
gets. Similar to a widget, a new dashboard can be installed or 
launched by clicking on the dashboard or an icon associated 
with the dashboard, or dragging the icon from the configura 
tion bar and dropping it into the display area of another 
dashboard or a user interface. 
0153. In some implementations, a dashboard of dash 
boards can be created for enabling the user to select between 
multiple dashboards. A dashboard of dashboards can behave 
an icon which is displayed in a configuration bar. When the 
user clicks on the icon, or drags and drops the iconina display 
area, the dashboard of dashboards is displayed. A dashboard 
of dashboards can have all the properties and characteristics 
of the other dashboards described herein. 
0154) In some implementations, the selection criteria can 
be based on a theme, as described with respect to FIG. 5. For 
example, a widget that is associated with a theme can be 
matched up with a dashboard environment associated with 
the same or similar theme during installation. 
0155 Another selection criteria can be a widget's class. A 
widget can be installed in a particular dashboard environment 
based on its class. For example, a widget that is classified as 
a game widget can be installed in a dashboard environment 
for game widgets. Such an environment can include, for 
example, widgets having large game controls (e.g., joysticks), 
programmable buttons, etc. 
0156 Similarly, widgets that are associated with digital 
media items can be installed in a dashboard environment for 
digital media items (e.g., media players, etc.). In such an 
environment, the display window associated with the dash 
board environment may be invoked in a full screen mode 
based on the presumption that a medium item (e.g., a video) 
will be played. 
0157. In some implementations, the widgets are matched 
to suitable dashboard environments based on information 
contained in one or more files or data bundled with a widget 
(e.g., an info.plist file). For example, widgets that are request 
ing access to system or network resources can be matched to 
a dashboard environment that is associated with certain secu 
rity rules or that includes security event monitoring, Such as 
the security monitoring described in co-pending U.S. Provi 
sional Patent Application No. 60/730,956, entitled “Widget 
Security.” 
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0158. The display area for a dashboard environment can 
be customized based on its theme or class by specifying 
various attributes or properties of the display area, Such as 
fonts, styles, colors, type and number of control and naviga 
tion mechanisms, viewing angles (e.g., full screen, half 
screen, etc.) and the like. In some implementations, widgets 
installed in a customized display window inherit the same 
attributes or properties as the display area to maintain a uni 
form appearance between the display area and the widgets 
(i.e., to maintain the “look and feel'). 
0159. In some scenarios, preexisting dashboards may not 
be available for installing widgets. In Such cases, a new dash 
board environment can be created using a dashboard assistant 
process. With a dashboard assistant, a user can build a custom 
dashboard environment by selecting a preexisting dashboard 
template and various dashboard properties or attributes. Such 
as size, title, fonts, style, etc. The dashboard assistant can be, 
for example, an application that guides a user through set-op 
options and can be invoked manually through an icon or 
automatically in response to a trigger event (e.g., an attempt to 
installa widget with no preexisting dashboard environments). 
0160 A suitable template can be selected by a user manu 
ally based on its various properties and attributes (e.g., a game 
dashboard template). A template can also be selected auto 
matically by an application, operating system and the like. 
Templates can be organized in a file system on a user device 
and/or on a remote server that is accessible by a device 
through a network connection. The templates can be orga 
nized for easy retrieval based on class, themes or any other 
selection criteria that is useful in distinguishing between 
dashboard environments. A search form can be provided by 
the dashboard assistant process to assist users in finding Suit 
able templates based on one or more search criteria entered by 
the user. 
0.161 The user can also specify one or more rules to be 
associated with a dashboard environment. These rules can be 
security rules that deny the installation of widgets which have 
certain properties (e.g., request access to system or network 
resources) or have been identified as "rogue' or “malicious.” 
The user can also specify content rules for controlling content 
that is displayed or used by a widget (e.g., parental controls). 
Access rules can also be specified for determining who can 
install and use a widget or class of widgets in a particular 
dashboard environment. For example, an access rule may 
specify that only the owner of a device (e.g., a personal 
computer) can install widgets in a particular dashboard envi 
ronment, while allowing guest log-ins of the device to create 
a temporary dashboard environment for temporarily install 
ing widgets. If a guest log-in attempts to installa widget in an 
access-restricted dashboard environment, a dashboard assis 
tant can be launched which invites the guest log-in to create 
and/or specify a temporary dashboard environment which is 
appropriate for a guest log-in (e.g. including restrictions on 
resource access). 
0162. In some implementations, a new dashboard environ 
ment can be created from a number of preexisting templates 
using a dashboard assistant process, which is described with 
respect to FIG. 11. 

Nested Dashboard Display Areas 
0163 FIG. 10 illustrates nested dashboard display areas 
1004 and 1010. In some implementations, the dashboard 
display areas 1004 and 1010 can be nested or stacked N layers 
deep on a user interface. In other implementations, the dash 
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board display areas 1004 and 1010 can be presented in a user 
interface as a linear sequence, as overlapping tiles, or on 
multiple Surfaces of an animated two-dimensional or three 
dimensional graphical object, as described with respect to 
FIGS 12-14. 
0164. In some implementations, a desktop 1000 includes a 
dashboard A icon 1002. When the dashboard A icon 1002 is 
activated (e.g., clicked, mouse-over, etc.), the display area 
1004 associated with a dashboard environment A is presented 
on the desktop 1000. The display area 1004 includes one or 
more widgets 1006 and a dashboard B icon 1008. When the 
dashboard B icon 1008 is activated, the display area 1010 
associated with a dashboard environment B is presented, for 
example, within the display area 1004. The display area 1010 
includes one or more widgets 1012. 
0.165. In some implementations, the display area 1010 can 
be initially presented in the display area 1004 and then resized 
and/or moved anywhere on the desktop 1000 by a user or 
application. The display areas 1004 and 1010 can include 
control and navigation mechanisms, as described with respect 
to FIG.8. The widgets 1006 and 1012 can be a member of the 
same widget class, a different widget class, or partially over 
lapping two or more widget classes. The display areas 1004 
and 1010 can be displayed at the same time in a stack or 
cascade arrangement, or one at a time by hiding or obfuscat 
ing one of the display areas. Alternatively, a transition effect 
can be used to transition between the display areas 1004, 
1010, whenever one of the display windows 1004, 1010, is 
activated (e.g., selected or focused upon by a user). For 
example, ifa user clicks on the display area 1010, the display 
area 1004 can become obfuscated (e.g., darkened, minimized, 
etc.) and Vice-versa. 
0166 In some implementations, widgets 1006 in display 
area 1004 that are dragged and dropped into the display area 
1010 will become part of the dashboard environment B, pro 
vided the widgets 1006 conform to any rules associated with 
the dashboard environment B. Similarly, widgets 1012 in 
display area 1010 that are dragged and dropped into the 
display area 1004 and will become part of the dashboard 
environment A, provided the widgets 1012 conform to any 
rules associated with the dashboard environment A. Widgets 
on the desktop 1000 (not shown) can also be dragged and 
dropped into the display areas 1004 and 1010. 
0167. The use of nested display areas associated with dif 
ferent dashboard environments enables users to organize 
dashboards into hierarchies based on a user interests (e.g., 
entertainment, hobbies, sports, work, etc.) or other criteria. 
For example, a user can have a dashboard for entertainment 
related widgets which are applicable to multiple types of 
entertainment, which can further include one or more nested 
dashboards including widgets that are specific to a particular 
form of entertainment (e.g., movies, books, etc.). In some 
implementations, widgets can be automatically associated 
with nested dashboards without user interaction during 
download, installation, etc. 

Multiple Dashboard Server Processes 
0168 FIG. 11 is a block diagram of a dashboard manager 
1100 for managing various dashboard processes. The dash 
board manager 1100 includes a display area manager 1102, a 
dashboard installer 1104, a widget installer 1106, a rule man 
ager 1108, a dashboard assistant 1110 and a transition engine 
1112. In this particular implementation, the dashboard man 
ager 1100 is shown as part of the dashboard server process 

Sep. 22, 2011 

301, as described with respect to FIG. 3. Alternatively, one or 
more of the dashboard manager processes identified above, 
can be run outside the dashboard server process 301 by an 
operating system, application, plug-in, etc. The dashboard 
server 301, dashboard clients 302 and widgets 300 are all 
described with respect to FIG. 3. 

Display Area Manager 

0169. The display area manager 1102 manages and pre 
sents display areas associated with dashboard environments 
inauser interface. The display area manager 1102 responds to 
input from control or navigation mechanisms, and handles 
communications between dashboard environments and with 
applications, operating system components, drivers, plug-ins, 
etc. For example, if a user moves a scroll bar in the display 
area, the display area manager 1102 determines which por 
tion of the associated dashboard environment to display, and 
invokes the appropriate operating system processes and/or 
drivers to present the dashboard environment in the display 
area. In some implementations, the display area manager 
1102 creates and maintains a list of widgets for each dash 
board environment, which can be stored in, for example, the 
dashboard configuration information 304 and presented to the 
USC. 

Dashboard Installer 

(0170 The dashboard installer 1104 is responsible for 
installing dashboard environments based on input received 
from the dashboard assistant 1110 or from another input 
source. The dashboard installer 1104 registers the dashboard 
environment with the operating system, so that other appli 
cations, operating system components and drivers, or other 
dashboard environments and/or widgets, can communicate 
with the newly installed dashboard environment. 
0171 In some implementations, an installer checklist is 
presented in a window, pane or other user interface, which 
includes a list of available dashboards for installation. A user 
can select one or more dashboards for installation by, for 
example, checking a “check box' or clicking a button dis 
played adjacent to the dashboard listing (or its associated 
icon) in the installer checklist. The number and types of 
dashboards (or various extensions or enhancements to dash 
boards) can be made available depending on the user and their 
privileges, interests, etc. In some implementations, during 
installation widgets can be automatically associated with 
dashboards based on the widget type or class, which can be 
defined by the widget author in a widget file or defined at a 
widget download site, etc. 

Widget Installer 

0172. The widget installer 1106 is responsible for identi 
fying widgets to be installed in a dashboard environment and 
for managing the installation of the widgets into the dash 
board environment. In some implementations, the widget 
installer 1106 is capable of identifying a theme or class of a 
widget and selecting an appropriate preexisting dashboard 
environment for installation of the widget. If no preexisting 
dashboard environment is available, or there are no suitable 
preexisting dashboard environments to select from (e.g., no 
game oriented dashboard environment), then the widget 
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installer 1106 invokes the dashboard assistant process 1110 to 
assist the user in creating a new dashboard environment. 

Rule Manager 

0173 The rule manager 1108 enforces one or more rules 
related to widget and dashboard security, installation and 
access. For example, when the dashboard manager 1100 
receives a security event, it invokes the rule manager 1008. 
The rule manager 1108 assesses the security risk associated 
with the security event and initiates an appropriate security 
action based on the risk assessment, as described in co-pend 
ing U.S. Patent Application No. 60/730,956, entitled “Widget 
Security.” For example, if a user attempts to install a "rogue' 
widget in a dashboard environment, a security event is gen 
erated by the operating system and detected by the dashboard 
manager 1100. The rule manager 1108 assesses the risk of the 
event by, for example, determining whether the installation of 
the widget would violate any security rules. An example of a 
security rule would be if the widget to be installed/instanti 
ated is on a “black list of widgets, then the widget will not be 
installed in the dashboard environment. Such a “black list” 
could be downloaded from a trusted web site and stored 
locally as part of the dashboard configuration information 
304 (see FIG.3). Another example of a security rule would be 
if the widget to be installed/instantiated is on a “white list of 
widgets which are allowed to be installed in the dashboard 
environment. 
0.174. The rule manager 1108 also enforces rules associ 
ated with widget installation. For example, if a widget does 
not belong to a particular widget class or theme (e.g., a game 
widget) associated with a dashboard environment, and an 
attempt to install the widget in the dashboard environment is 
detected, then the rule manager 1108 can initiate an appro 
priate action, such as preventing the installation of the widget 
in the dashboard environment and notifying the requesting 
user or application of the reasons for the action. If the widgets 
are already installed, then a security action could include 
denying certain administrative requests, such as a request to 
delete the widget from a dashboard environment. 
0.175. The rule manager 1108 also enforces rules that 
restrict access to widgets in dashboard environments. For 
example, a dashboard environment may be associated with 
rules that prevent access to certain content from being dis 
played (e.g., parental controls) or prevent certain users from 
accessing and/or installing widgets in dashboard environ 
ments (e.g., guest log-ins). In some implementations, a dash 
board is associated with privileges (e.g., read/write privi 
leges). For example, a dashboard may only allow users with 
appropriate privileges to install widgets in the dashboard, or 
otherwise alter the dashboard, as oppose to other users who 
are permitted only to view widgets displayed in the dash 
board. 

Dashboard Assistant Process 

0176 The dashboard assistant process 1110 is used to 
create and install new dashboard environments. In some 
implementations, the process 1110 works with preexisting 
templates to create new dashboard environments, as 
described with respect to FIG.8. 

Transition Engine 
0177. The transition engine 1112 is responsible for gener 
ating transition effects for transitions between two display 
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areas associated with dashboard environments, as described 
with respect to FIG. 8. When the dashboard manager 1100 
receives a request to transition, it invokes the transition engine 
1112, which provides the desired transition effect (e.g., pan 
ning out, carousel, flip, peeling, etc.). In some implementa 
tions, the transition effect can be selected by a user via a 
preference pane or other user input mechanism. In other 
implementations, the transition is defined by the dashboard. 

Dynamic Tiling 

0.178 FIG. 12 illustrates a dynamic tiling scheme for mul 
tiple dashboards. In some implementations, multiple dash 
boards 1202 are presented in a user interface 1200 using a 
dynamic tiling scheme. In a multiple dashboard environment, 
it is possible for dashboards 1202 to have different sizes, 
numbers of widgets etc. Dynamic tiling enables the dash 
boards 1202 to be automatically resized based on the avail 
able space in the user interface 1200. The dashboards 1202 
can be presented in response to user input or programmati 
cally through an operating system or application. For 
example, a user can press a key or key sequence which causes 
the dashboards 1202 to be simultaneously dynamically tiled 
in the user interface 1200. Each dashboard is automatically 
resized to fit within the available space in the user interface 
1200. Widgets and other information and/or content in the 
dashboards 1202 can also be resized as appropriate. 
0179. In some implementations, when a user clicks on a 
dynamically tiled dashboard, the dashboard is activated and 
automatically resizes to fill a portion in the user interface 
1200 or the entire user interface 1200. The other dashboards 
in the user interface 1200 can remain on the desktop 1200 
and/or be wholly or partially obfuscated (e.g., darkened, 
grayed out, blurred, etc.). 
0180. In some implementations, the user can drag a dash 
board around the user interface 1200 and the other dashboards 
will automatically resize or move to make room for the dash 
board at its new location in the user interface 1100. 
0181. In some implementations, widgets can be dragged 
and dropped between dynamically tiled dashboards 1202. 
When a widget is dropped into a dashboard it conforms to the 
dashboard's properties, theme or content and it is modified as 
appropriate to be consistent with other widgets in the dash 
board (e.g., resized). 
0182. In some implementations, the currently activated 
dashboard is altered with animation or other special effects 
(e.g., highlighted, magnified, “fisheye' effect, etc.). In some 
implementations, the currently activated dashboard can have 
greater image resolution (e.g., more pixels) and/or more 
details than inactive dashboards. This feature enables users to 
move tiles around the user interface 1200 in real-time by 
reducing the amount of time required to draw and redraw a 
dashboard. 

Tab Control 

0183 FIG. 13 illustrates a tab control scheme for multiple 
dashboards. In some implementations, multiple dashboards 
1302 are presented in a user interface 1300 using a tab control 
scheme. A tab control 1302 can be used to organize multiple 
dashboards on the user interface 1300. Each dashboard 
includes a tab 1304 and a tab panel 1306. The tab 1304 is used 
to activate a dashboard and can be located on the top or sides 
of the tab control 1302. When the tab 1304 is activated (e.g., 
mouse clicked by a user), the tab panel 1306 corresponding to 
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the tab 1304 is moved to the front and activated. The tab panel 
1306 can include one or more enabled widgets which can be 
interacted with by a user, application, etc. 
0184. In some implementations, the properties of the tab 
control 1302 (e.g., size, location, color, font, style) can be 
changed by a user or programmatically by an operating sys 
tem and/or application. Each tab 1304 can be labeled with an 
appropriate title and other information indicative of the theme 
or content of the dashboard (e.g., a graphical image, etc.). The 
tab control 1304 can be minimized and stored in a configu 
ration bar when not in use. 
0185 FIG. 14 illustrates a geometric scheme for organiz 
ing multiple dashboards on a user interface 1400. In some 
implementations, a geometric object (e.g., a cube 1402) can 
be used to organize multiple dashboards on the user interface 
1400. For example, a cube 1402 can display a dashboard or 
dashboard icon or other selectable object associated with a 
dashboard on the front-facing side of the cube 1402. The user 
can manipulate a control mechanism 1404 (e.g., a scroll bar, 
key, mouse over, etc.) for controlling the animation of the 
cube 1402. For example, with each quarter rotation the front 
facing side of the cube 1402 displays a different dashboard 
icon, image or other dashboard indicia that can be static or 
have at least someportions animated. Thus, a user can quickly 
review available dashboards by “spinning the cube about 
one of its axes. 
0186 The user can also clicka flip button 1406 to rotate or 
spin the cube to see another dashboard. By using animated 
two and three-dimensional graphical objects to display dash 
boards (e.g., like the cube 1402), more than one dashboard 
can be visible to the user at a given time. 
0187. Other geographic objects can be used to display 
dashboards (e.g., a cylinder, sphere, triangle, diamond, etc.). 
When the user finds a desired dashboard, the user can select 
the dashboard for installation, previewing or launching by 
clicking on the dashboard icon, image or other dashboard 
indicia on the front-facing side of the cube 1402. 
0188 Other types of organization schemes can also be 
used to organize multiple dashboards on a user interface. For 
example, a Rolodex graphic can be animated to simulate the 
functionality of a Rolodex by allowing the user to flip through 
multiple dashboards, i.e., index cards. Also, a carousel 
graphic can be animated to simulate the functionality of a 
carousel by allowing the user to manipulate (e.g., rotate) the 
graphic to reveal available dashboards. 

Dashboard Configuration Bar 
0189 FIG. 15 illustrates an exemplary dashboard configu 
ration bar. In some implementations, dashboards can be orga 
nized in a dashboard configuration bar 1504 displayed in a 
user interface 1500. A user can launch and/or display a dash 
board 1502 (“Dashboard B') by selecting an icon 1506 asso 
ciated with the dashboard 1502 from the dashboard configu 
ration bar 1504 and dropping the icon 1506 in the user 
interface 1500. When the icon 1506 is clicked or dragged and 
dropped in the user interface 1500, the dashboard 1502 is 
displayed, as shown in FIG. 15. If multiple dashboard and/or 
widgets are dropped in the user interface 1500, then in some 
implementations the dashboards and/or widgets can be 
dynamically tiled, tabbed or otherwise organized for maxi 
mum visibility depending on the display environment and 
user preferences. Such organization can include replacing 
existing dashboards or partially overlapping existing dash 
boards. In some implementations, when a user traverses the 
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icon 1506 with a cursor (e.g., a mouse over), a panel 1508 or 
bubble is displayed proximate the icon 1506 which lists the 
widgets or any other desired information (e.g., descriptive 
text, images, etc.) in the dashboard 1502. Alternatively, when 
a user traverses over different dashboard icons 1506 in the 
dashboard configuration bar 1504 the dashboards are 
Switched in and out of operation. In some implementations, 
dashboard icons can be organized in the dashboard configu 
ration bar 1504 based on dashboard type or class and one or 
more filter buttons (not shown) can be provided for filtering 
out dashboards from being displayed in the dashboard con 
figuration bar 1504 based on one or more filter criteria. 

Dashboard/Widget Configuration Bar 

0.190 FIG. 16 illustrates an exemplary dashboard/widget 
configuration bar. In some implementations, dashboards and 
widgets can be organized together in a dashboard/widget 
configuration bar 1604 displayed in a user interface 1600. A 
user can launch and/or display a dashboard 1602 (“Dash 
board B) by clicking an icon 1606 associated with the dash 
board 1602 from the dashboard/widget configuration bar 
1604 or dragging the icon 1606 from the dashboard/widget 
configuration bar 1604 and dropping the icon 1606 in the user 
interface 1602, as previously described with respect to FIG. 
15. Additionally, a user can launch and/or display a widget 
1608 (“Widget A) by selecting an icon 1610 associated with 
the widget 1608 from the dashboard/widget configuration bar 
1604 and dropping the icon 1610 in the user interface 1600. 
The widget 1608 can be dropped into a user interface 1600 (as 
shown) or into a dashboard. The widget 1608 can also be 
dragged and dropped into the dashboard 1602. If multiple 
dashboard and/or widgets are dropped in the user interface 
1600 or dashboard layer, then in some implementations the 
dashboards and/or widgets can be dynamically tiled, tabbed 
or otherwise organized for maximum visibility depending on 
the display environment and userpreferences. In some imple 
mentations, dashboard and/or widget icons can be organized 
in the widget/dashboard configuration bar 1604 based on 
dashboard or widget type or class and one or more filter 
buttons (not shown) can be provided for filtering out dash 
boards or widgets from being displayed in the dashboard 
configuration bar 1604 based on one or more filter criteria. 

Dashboard Menu Scheme 

0191 FIG. 17 illustrates an exemplary menu scheme for 
organizing multiple dashboards and widgets. In some imple 
mentations, a user can select among multiple dashboards 
and/or widgets using a pull-down menu 1704. The menu 1704 
can be accessed from a tool bar 1701 in a user interface 1700 
or any other suitable location in the user interface 1700 or a 
dashboard layer. The user can navigate through a hierarchy of 
dashboards and/or widgets using a pointing device. In some 
implementations, when the pointing device (e.g., a cursor) 
traverses a dashboard in the menu 1704, the contents of the 
dashboard are displayed. In the example shown, the dash 
board E-1 has been selected by a user, and the contents of 
Dashboard E-1 (i.e., WidgetA, Widget B) are displayed. Note 
that the dashboard E-1 is a nested dashboard, as described 
with respect to FIG. 10. If multiple dashboard and/or widgets 
are dropped in the user interface 1700 or a dashboard layer, 
then in Some implementations the dashboards and/or widgets 
can be dynamically tiled, tabbed or otherwise organized for 
maximum visibility depending on the display environment 
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and user preferences. In some implementations, when a user 
navigates the menu 1704 the dashboard being traversed is 
displayed in the user interface 1700 or in a separate window 
or pane, so that the user can see the contents of the dashboard. 
0.192 Any dashboard that has been opened from the dis 
play can be closed using a variety of techniques include 
buttons, selecting a close option from a pull-down menu. 

Dashboard Tool Panel Scheme 

0193 FIG. 18 illustrates an exemplary tool panel scheme 
for launching/displaying dashboards and/or widgets. In some 
implementations, the user can invoke a tool panel 1802 hav 
ing a display area 1804 in a user interface 1800. For example, 
the user can invoke the tool panel 1802 with the display area 
1804 by selecting a button 1803 or other input mechanism in 
a tool bar 1801. In response to the selection, the tool panel 
1802 and display area 1804 are presented on the user interface 
1800. A user can click a dashboard and/or widget icon 1810, 
or drag a dashboard and/or widget icon 1810 from the tool 
panel 1802 and drop it in the display area 1804, which causes 
the dashboard and/or widget to be launched and/or displayed. 
For example, a dashboard icon 1810 associated with a dash 
board 1806 (“Dashboard A') can be selected, dragged and 
dropped in the display area 1804. The dashboard 1806 is 
displayed together with any widgets associated with the dash 
board 1806. When the user navigates the icons 1810 in the 
tool panel 1802, the icons can be 1810 altered or animated 
(e.g., fisheye magnified) to indicate to the user which icon 
1810 has been selected. In some implementations, the icons 
1810 can be organized in the tool panel 1802 based on dash 
board or widget type or class and filters can be applied based 
on one or more filter criteria. If multiple dashboard and/or 
widgets are dropped in the display area 1804, then in some 
implementations the dashboards and/or widgets can be 
dynamically tiled, tabbed or otherwise organized for maxi 
mum visibility depending on the display environment and 
user preferences. 

Dashboard Data Structure 

0194 In some implementations, each dashboard in a mul 
tiple dashboard configuration is associated with metadata 
which can be used to manage the dashboard and associated 
widgets. The data structure can be initialized when a dash 
board is first installed. After installation, a dashboard data 
structure can be periodically updated as it is reconfigured 
(e.g., widgets are added or deleted). 
0.195 Table II below is exemplary data structure for mul 

tiple dashboards. 

TABLE II 

Exemplary Dashboard Data Structure 

Identifier Int. Links Ext. Rules 
Dashboard (static, Parent (widgets Links (e.g., 
Name dynamic) Dashboard or dbs) (e.g., URLs) security) 

A. 32831.223 Apple.com 
B 434.43343 A. 
B-1 34343444 E A, B read only 

0196. Referring to Table II, an exemplary data structure 
for a multiple dashboard environment is described. In this 
example there are three dashboards A, B and B-1. Dashboard 
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B-1 is nested with dashboard B. Each dashboard is associated 
with a unique static identifier (ID) and/or dynamic identifier 
(e.g., hashes). The static identifier can be used to identify the 
original instance of a dashboard. Dynamic identifiers can be 
used to identify subsequent instances of a dashboard. If the 
dashboard is nested in a parent dashboard, then the name or 
identifier for the parent dashboard is stored in the data struc 
ture. Each dashboard and/or its associated widgets can be 
internally linked to other widgets or dashboards. These link 
relationships are stored in the data structure. Each dashboard 
and/or its associated widgets can be externally linked to 
Sources outside the dashboard display environment, Such as 
web site or other network resource. A URL or other resource 
locator mechanism can be stored in the data structure. Any 
rules applying to a dashboard or an associated widget can be 
stored in the data structure, including but not limited to Secu 
rity rules relating to authentication, access, etc.). Various 
other metadata can be stored in the dashboard data structure, 
including but not limited to: metadata associated with the 
display of a dashboard or an associated widget (e.g., size, 
position, font, style, etc.). The dashboard data structures can 
be stored locally in any suitable computer-readable medium, 
Such as memory, a hard disk and the like. 
0.197 In the above description, for purposes of explana 
tion, numerous specific details are set forth in order to provide 
a thorough understanding of the invention. It will be apparent, 
however, to one skilled in the art that the invention can be 
practiced without these specific details. In other instances, 
structures and devices are shown in block diagram form in 
order to avoid obscuring the invention. 
0.198. In particular, one skilled in the art will recognize that 
other architectures and graphics environments may be used, 
and that the present invention can be implemented using 
graphics tools and products other than those described above. 
In particular, the client/server approach is merely one 
example of an architecture for providing the dashboard func 
tionality of the present invention; one skilled in the art will 
recognize that other, non-client/server approaches can also be 
used. 
0199 Some portions of the detailed description are pre 
sented 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, con 
ceived to be a self-consistent sequence of steps leading to a 
desired result. The steps are those requiring physical manipu 
lations 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. 
0200. 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 discussion, it is appreciated that throughout 
the description, discussions utilizing terms such as “process 
ing 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, 
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that manipulates and transforms data represented as physical 
(electronic) quantities within the computer system's registers 
and memories into other data similarly represented as physi 
cal quantities within the computer system memories or reg 
isters or other such information storage, transmission or dis 
play devices. 
0201 The present invention also relates to an apparatus for 
performing the operations herein. This apparatus may be 
specially constructed for the required purposes, or it may 
comprise a general-purpose computer selectively activated or 
reconfigured by a computer program stored in the computer. 
Such a computer program may be stored in a computer read 
able storage medium, Such as, but is not limited to, any type of 
disk including floppy disks, optical disks, CD-ROMs, and 
magnetic-optical disks, read-only memories (ROMs), ran 
dom access memories (RAMs), EPROMs, EEPROMs, mag 
netic or optical cards, or any type of media Suitable for storing 
electronic instructions, and each coupled to a computer sys 
tem bus. 
0202 The algorithms and modules presented herein are 
not inherently related to any particular computer or other 
apparatus. Various general-purpose systems may be used 
with programs in accordance with the teachings herein, or it 
may prove convenient to construct more specialized appara 
tuses to perform the method steps. The required structure for 
a variety of these systems will appear from the description 
below. In addition, the present invention is not described with 
reference to any particular programming language. It will be 
appreciated that a variety of programming languages may be 
used to implement the teachings of the invention as described 
herein. Furthermore, as will be apparent to one of ordinary 
skill in the relevant art, the modules, features, attributes, 
methodologies, and other aspects of the invention can be 
implemented as Software, hardware, firmware or any combi 
nation of the three. Of course, wherever a component of the 
present invention is implemented as Software, the component 
can be implemented as a standalone program, as part of a 
larger program, as a plurality of separate programs, as a 
statically or dynamically linked library, as a kernel loadable 
module, as a device driver, and/or in every and any other way 
known now or in the future to those of skill in the art of 
computer programming. Additionally, the present invention 
is in no way limited to implementation in any specific oper 
ating system or environment. 
0203. It will be understood by those skilled in the relevant 
art that the above-described implementations are merely 
exemplary, and many changes can be made without departing 
from the true spirit and scope of the present invention. There 
fore, it is intended by the appended claims to cover all such 
changes and modifications that come within the true spirit and 
Scope of this invention. 
What is claimed is: 
1. A method comprising: 
receiving a widget for installation in a dashboard environ 

ment; 
previewing the widget in a preview environment, the pre 

viewing providing an interactive instance of the widget 
prior to installation; and 

installing the widget after the preview in the dashboard 
environment. 

2. A method comprising: 
providing a number of widgets for display in one or more 

display areas associated with one or more dashboard 
environments, each dashboard environment having a 
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layer relative to a desktop and each being configured for 
separate or concurrent display over the desktop in 
response to a selection; 

determining a first set of widgets to be displayed in a first 
display area of a first dashboard environment; 

installing the first set of widgets in the first dashboard 
environment; 

determining a second set of widgets to be displayed in a 
second display area associated with a second dashboard 
environment; and 

installing the second set of widgets in the second dash 
board environment. 

3. The method of claim 2, wherein determining the first set 
of widgets includes receiving a user selection of a first widget 
for inclusion in the first set of widgets. 

4. The method of claim 2, wherein determining the second 
set of widgets includes receiving a user selection of a second 
widget for inclusion in the second set of widgets. 

5. The method of claim 2, further including managing the 
widgets in the first and second sets of widgets, including 
maintaining a list of widgets included in each of the first and 
second sets of widgets. 

6. The method of claim 2, further comprising invoking the 
first display area, including displaying at least one widget in 
the set of widgets. 

7. The method of claim 6, further comprising invoking the 
second display area, including transitioning from the first 
display area to the second display area and displaying at least 
one widget in the second set of widgets. 

8. A method comprising: 
identifying one or more widgets for installation in a dash 

board environment that is a distinct layer selectably dis 
playable as an overlay to a desktop user interface; 

determining if an existing dashboard environment is avail 
able for installing at least one widget of the one or more 
widgets; and 

if none of the existing dashboard environments are avail 
able to install the at least one widget, installing a new 
dashboard environment for installing the at least one 
widget. 

9. A system comprising: 
a processor operable to interact with a dashboard manager, 

the dashboard manager including: 
a dashboard installer configured for installing one or 
more dashboard environments; and 

a display area manager configured for presenting display 
areas associated with the one or more dashboard envi 
ronments on a user interface, each dashboard environ 
ment including a layer relative to a desktop and each 
being configured for separate or concurrent display 
over the desktop, and for managing interactions with 
the display areas. 

10. The system of claim 9, further comprising: a widget 
installer configured for determining which dashboard envi 
ronment to install a widget and installing the widget in the 
determined dashboard environment. 

11. The system of claim 9, the dashboard manager further 
comprising: 

a rule manager for enforcing rules associated with one or 
more dashboard environments. 

12. The system of claim 11, wherein at least some rules are 
access rules for determining who can install or use widgets in 
a dashboard environment. 
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13. The system of claim 11, wherein at least some of the 
rules are security rules for assessing security risks associated 
with security events. 

14. The system of claim 9, the dashboard manager further 
comprising: 

a transition engine configured to provide transition effects 
for transitions from a first display area to a second dis 
play area. 

15. The system of claim 9, the dashboard manager further 
comprising: 

a dashboard assistant configured for displaying a user 
interface for enabling users to select a preexisting tem 
plate for a dashboard environment. 

16. The system of claim 15, wherein the user interface is 
configured to allow a user to select one or more properties of 
the dashboard environment. 

17. A computer program tangibly embodied on a volatile or 
non-volatile medium including instructions, which, when 
executed by a processor, causes the processor to perform the 
operations of 

receiving a widget for installation in a dashboard environ 
ment; 

previewing the widget in a preview environment, the pre 
viewing providing an interactive instance of the widget 
prior to installation; and 

installing the widget after the preview in the dashboard 
environment. 

18. A computer program tangibly embodied on a volatile or 
non-volatile medium including instructions, which, when 
executed by a processor, causes the processor to perform the 
operations of 

providing a number of widgets for display in one or more 
display areas associated with one or more dashboard 
environments, each dashboard environment having a 
layer relative to a desktop and each being configured for 
separate or concurrent display over the desktop in 
response to a selection; 

determining a first set of widgets to be displayed in a first 
display area of a first dashboard environment; 

installing the first set of widgets in the first dashboard 
environment; 

determining a second set of widgets to be displayed in a 
second display area associated with a second dashboard 
environment; and 

installing the second group of widgets in the second dash 
board environment. 

19. The computer program of claim 18, wherein determin 
ing the first set of widgets includes receiving a user selection 
of a first widget for inclusion in the first set of widgets. 
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20. The computer program of claim 18, wherein determin 
ing the second set of widgets includes receiving a user selec 
tion of a second widget for inclusion in the second set of 
widgets. 

21. The computer program of claim 18, further including 
managing the widgets in the first and second sets of widgets, 
including maintaining a list of widgets included in each of the 
first and second sets of widgets. 

22. The computer program of claim 18, further comprising: 
invoking the first display area, including displaying at least 
one widget in the set of widgets. 

23. The computer program of claim 22, further comprising: 
invoking the second display area, including transitioning 
from the first display area to the second display area and 
displaying at least one widget in the second set of widgets. 

24. A computer program tangibly embodied on a volatile or 
non-volatile medium including instructions, which, when 
executed by a processor, causes the processor to perform the 
operations of 

providing a desktop environment in a user interface device; 
defining a first dashboard environment, capable of being 

invoked from the desktop environment, and including 
one or more widgets; and 

defining a second dashboard environment, capable of 
being invoked from at least a first display area associated 
with the first dashboard environment, and including one 
or more widgets. 

25. The computer program of claim 24, further comprising: 
managing a transition between the first display area and a 
second display area associated with the second dashboard 
environment, including selecting a transition between the 
tWO. 

26. A computer program tangibly embodied on a volatile or 
non-volatile medium including instructions, which, when 
executed by a processor, causes the processor to perform the 
operations of 

identifying one or more widgets for installation in a dash 
board environment that is a distinct layer selectably dis 
playable as an overlay to a desktop user interface; 

determining if an existing dashboard environment is avail 
able for installing at least one widget of the one or more 
widgets; and 

if none of the existing dashboard environments are avail 
able to install the at least one widget, installing a new 
dashboard environment for installing the at least one 
widget. 


