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CARD METAPHOR FOR ACTIVITIES IN A COMPUTING DEVICE

Cross-Reference to Related Applications

[0001] The present application claims priority from U.S. Patent Applica-
tion Serial No. 12/126,145, filed May 23, 2008, for “Navigating Among Activi-
ties in a Computing Device”, Atty. Docket No. PLM5729, the disclosure of
which is incorporated herein by reference.

[0002] The present application further claims priority from U.S. Patent
Application Serial No. 12/416,279, filed April 1, 2009, for “Card Metaphor for
Activities in a Computing Device”, Atty. Docket No. PLMb5844, the disclosure
of which is incorporated herein by reference.

[0003] The present application is related to U.S. Patent Application Serial
No. 12/115,992, tiled May 6, 2008, for “Extended Touch-Sensitive Control
Area for Electronic Device”, Atty Docket No. PLMb5728, the disclosure of
which is incorporated herein by reference.

[0004] The present application is related to U.S. Patent Application Serial
No. 11/379,552, filed April 20, 2006, for “Keypad and Sensor Combination to
Provide Detection Region that Overlays Keys”, the disclosure of which is in-

corporated herein by reference.

Field of the Invention

[0005] In various embodiments, the present invention relates to applica-
tion management in computing devices, and more particularly to systems and
methods for implementing a card metaphor for activities such as software ap-

plications in such devices.



Description of the Related Art

[0006] Many currently available computing devices run operating systems
that offer users the opportunity to run several applications at the same time,
and even to perform several activities simultaneously, within a single applica-
tion and/or among two or more applications. For example, a user may open
an e-mail application, a word processing application, an on-screen calculator,
and a web browser, so that all of the applications are open concurrently. The
user may open several documents within the word processing application,
and may open several e-mail messages. Such an arrangement allows the user
to move from one task to another by keeping these various applications and
activities open at the same time.

[0007] Conventionally, such an operating paradigm is accomplished by
the use of multiple overlapping windows within a graphical user interface. A
desktop metaphor is often employed, wherein the user can move and resize
windows on a display screen by direct manipulation. Thus, each application
may have a window or several windows; at any given time, one window has
focus (usually indicated as such by being situated on top of the other win-
dows). Other windows may be visible, invisible, or partially visible (for ex-
ample if they are partially or completely obscured by other windows). A user
can switch from one task to another by causing a different window to have
focus; this is commonly accomplished by clicking on a visible portion of the
window being activated, or by clicking on a button or icon representing the
window or application in a task bar, quick-launch area, or similar construct.
In some operating systems, pop-up menus and/or keyboard shortcuts may be
available for switching among applications or documents.

[0008] Overlapping windows are a highly effective mechanism for appli-
cation management. They exploit the user’s spatial memory by associating a
particular area of the screen with a particular task being performed. A user
may find it easier to return to a previously opened window when he or she

remembers that the window was placed at a particular location on the screen,



as compared with a list or menu of open windows that does not provide a
model of spatial placement and stability.

[0009] One issue with conventional window-based mechanisms for appli-
cation management is that a large screen size is usually needed. Users faced
with limited screen space must choose between, on the one hand, making
windows smaller and thus reducing available workspace within each applica-
tion, and, on the other hand, stacking windows atop each other so that only
one window (or very few) is visible at a time. Reducing workspace can make
it very difficult to use an application, particularly for applications such as
word processing, photo editing, drawing, and the like. Stacking windows re-
duces the ease with which the user can switch from one application or docu-
ment to another, as it is more difficult to see what is currently open and to
find the appropriate window to be activated. When windows are stacked, us-
ers usually resort to navigation via taskbar, quick-launch area, menu, key-
board shortcut, or the like, thereby reducing the advantages of the overlap-
ping window paradigm.

[0010] Some systems, such as the Mac OS operating system offered by
Apple, Inc. of Cupertino, California, offer a mechanism for navigating among
open applications by temporarily moving and shrinking open windows, mov-
ing the windows apart from one another so that they do not overlap. The
user can then activate one of the windows; the original window positions and
sizes are then restored, with the activated window on top. This feature is ef-
fective in allowing users to quickly switch among open applications and
documents, but still requires a relatively large amount of screen space so as to
effectively show the temporarily shrunk windows when the user is to select
among them.

[0011] Mobile devices such as smartphones, personal digital assistants,
music players, handheld computers, and the like are becoming increasingly
powerful. Many are now able to run several applications concurrently, and to

perform sophisticated functions that rival traditional computing devices.



However, most such devices have extremely small screens, when compared to
laptop or desktop computers. Thus, the conventional window-based tech-
niques for navigating among open applications and documents do not func-
tion very well on mobile devices. There is insufficient screen space to display
multiple overlapping windows. In fact, many such devices do not even have
enough space to display a task bar or quick-launch area. Rather, the entire
screen is often devoted to a single application, document, message, task, or
activity, so as to make the most effective use of the extremely limited amount

of space available.

Summary

[0012] Related U.S. Patent Application Serial No. 12/126,145, filed May 23,
2008, for “Navigating Among Activities in a Computing Device”, Atty.
Docket No. PLM5729, the disclosure of which is incorporated herein, de-
scribes various embodiments for running two or more activities concurrently
on a computing device, and provides at least two modes for interacting with
the activities. The user may toggle between the modes as desired. A button or
other control is provided for switching between full-screen mode and card
mode.

[0013] In various embodiments, a card metaphor is established, in which
each activity can be represented within an area of the screen. For purposes of
the description herein, these areas of the screen are referred to as “cards”. Al-
though in some ways cards resemble windows as are known in the art of
desktop user interfaces, in various embodiments cards can be manipulated in
particular ways that are not generally available to conventional window-
based graphical user interfaces; such manipulations are described in more de-
tail herein. One skilled in the art will recognize that the term “card” is used
herein merely as a convenient term for referring to an area of the screen that
contains information related to or generated by an activity such as a software

application.



[0014] In various embodiments, any of several display modes are available
for viewing, interacting with, manipulating, initiating, and dismissing cards.
[0015] In one embodiment, in a full-screen mode, one activity occupies
substantially an entire display screen. The card thus fills substantially the en-
tire display screen, although in some embodiments some areas of the screen
may be reserved for status indicators, alerts, messages, and the like.

[0016] In one embodiment, a second mode is available, referred to as “card
mode”. In card mode, one activity is visible within a card, and a portion of at
least one other card is also visible. Thus, a card that has focus (i.e., that the
user is interacting with) is visible in full, while at least one other card is only
partially visible. In the card mode, the user can cause cards to move on the
screen, so as to change focus from one card to another. For example, the card
having focus can be moved off the screen, to be replaced by a new card that is
then given focus. In one aspect, the cards are ordered in a sequence. In one
aspect, the cards move in concert with one another; pushing one card off one
edge of the screen causes a new card to appear at the opposite edge. A persis-
tent positional relationship can be established among cards, based on the es-
tablished sequence (although the user can rearrange the sequence if desired).
[0017] In one embodiment, a third mode is available, referred to as “shuf-
fle mode”. In shuffle mode, two or more cards are shown in full. The size of
the cards may be reduced so that more cards can be shown simultaneously.

In addition, portions of one or more other cards may be visible. For example,
in one embodiment, three cards can be shown in full in a horizontal row, with
portions of two other cards shown to the left and right of the fully displayed
cards. In one embodiment, shuffle mode facilitates easier reordering and ma-
nipulation of cards, and is associated with certain behaviors (described below)
to optimize such operations. In one embodiment, shuffle mode resembles a
zoomed out view of the cards presented in card view. In one embodiment,
the user can zoom out to various degrees, so that several different varieties of

shuffle mode can be presented, for example with different numbers of cards



on the screen. In one embodiment, when more cards are displayed, they are
displayed at a smaller size. In one embodiment, cards are presented in a linear
arrangement in shuffle mode, preserving the linear sequence used in card
mode.

[0018] In one embodiment, a fourth mode is available, referred to as “grid
mode”. In grid mode, a larger number of cards are shown in full. In one em-
bodiment, cards are scaled down in size so that all available cards are dis-
played simultaneously. In another embodiment, all cards are displayed to a
predetermined maximum number of cards; if more than the predetermined
maximum are available for display, scrolling is implemented to allow access
to non-displayed cards. In one embodiment, cards are presented in a grid ar-
rangement in grid mode.

[0019] In one embodiment, a user can manipulate cards in different ways
depending on which mode is currently active. In one embodiment, different
interactions are available in different modes, and/or certain user actions can
be interpreted differently depending on which mode is currently active. The
particularities of such differences are described below for various embodi-
ments of the invention.

[0020] In one embodiment, cards are active, regardless of the current dis-
play mode, so that the information represented in a card is substantially cur-
rent and is updated substantially in real-time. In one embodiment, the user
can interact with cards regardless of display mode, so that user interface ele-
ments within cards are active regardless of the display mode. In another em-
bodiment, in some display modes, some or all cards may not be active, so that
the data shown therein can be “frozen” while in a particular mode; such an
embodiment may be useful, for example, when available system resources
preclude real-time updating of all cards without undesirably degrading sys-
tem performance. Similarly, “frozen” cards may be temporarily inhibited

from accepting user input in some embodiments.



[0021] In one embodiment, a persistent positional relationship is estab-
lished and maintained among cards. The positional relationship can be a one-
dimensional sequence or some more complex two-dimensional relationship.
The positional relationship is persistent in the sense that it does not change
unless the user indicates that it should be changed, or some other event takes
place that indicates a change is warranted (such as non-use of an application,
or an application crashing or being dismissed).

[0022] In one embodiment, cards are initially positioned according to the
order in which the corresponding activities (such as applications) were
launched. New cards can be launched, for example, when a new application
or activity is launched, or in some cases for an application that is already run-
ning (for example if a new message is being composed in an email applica-
tion). Thus, in an embodiment where a one-dimensional sequence of cards is
implemented, a newly-activated card would be placed at the end of the se-
quence; for example, if a horizontal row is used, the newly-activated card
could be placed to the right of the right-most card in the sequence. A user
can, of course, reposition cards as desired.

[0023] In one embodiment, if a user launches a new activity (such as an
application), a card (or more than one card) for the activity is created, with a
position at the end of the sequence. If the user attempts to launch an activity
that is already running, in one embodiment the card is not moved within the
sequence of cards, but the current view of the sequence is shifted so that the
card for the activity is given focus and presented in a central location on the
screen. Alternatively, in another embodiment, if the user attempts to launch
an activity that is already running, the card for that activity is moved to the
end of the sequence.

[0024] As described above, in one embodiment, newly opened cards are
initially positioned at the end of the sequence. In another embodiment, some
newly opened cards may be placed at locations other than at the end of the

sequence. For example, any new cards for an already-running activity are



placed adjacent to previously existing card(s) for that application. These
cards, referred to as “sibling cards”, are therefore positioned so that cards for
a given activity are located adjacent to one another in the overall card se-
quence. For example, a new card for an email application may appear when a
user initiates a reply to an email message; the new sibling card for the reply
can be positioned adjacent to the existing card for the original message.
[0025] In one embodiment, the user is free to move sibling cards so that
they are no longer adjacent to one another; in another embodiment, sibling
cards cannot be separated from one another, although they can be moved as a
group.

[0026] In one embodiment, a visual paradigm can be employed to indicate
groups of cards. For example, in one embodiment, card groups can be de-
noted by stacks; all cards within a particular group are displayed in a manner
that resembles a stack of cards. Alternatively, card groups can be indicated in
other ways that distinguish them from non-grouped cards: for example, card
groups can be shown via a distinctive color scheme, different sizes, different
vertical or horizontal positioning, bracketing, highlighting, spacing, or any
other mechanism. In various embodiments as described below, a user can in-
teract with groups, separating their constituent cards as desired, creating new
groups, changing the order of groups, and the like. In one embodiment,
where stacking is used to indicate groups, cards can be “unstacked” at times,
even while preserving their group relationship, either automatically or manu-
ally to facilitate certain types of interactions and viewing of constituent cards.
While cards are unstacked, in some embodiments, an alternative mechanism,
such as bracketing or distinctive coloring, is used to remind the user that the
cards are still members of a group.

[0027] The various features described above and herein can be imple-
mented singly or in any combination, as will be apparent to one skilled in the
art. Additional features and advantages will become apparent in the descrip-

tion provided below.



Brief Description of the Drawings

[0028] The accompanying drawings illustrate several embodiments of the
invention and, together with the description, serve to explain the principles of
the invention. One skilled in the art will recognize that the particular em-
bodiments illustrated in the drawings are merely exemplary, and are not in-
tended to limit the scope of the present invention.

[0029] Fig. 1 depicts a display screen showing a launcher for initiating an
activity such as an application.

[0030] Fig. 2 depicts the display screen in full-screen mode, wherein an ac-
tivity occupies substantially the entire display screen, according to one em-
bodiment of the present invention.

[0031] Fig. 3 depicts the display screen in card mode, including a card hav-
ing focus and two partially displayed cards, according to one embodiment of
the present invention.

[0032] Fig. 4 depicts the display screen in card mode after the user has
moved the cards, according to one embodiment of the present invention.
[0033] Fig. 5 depicts the display screen in full-screen mode after the user
has designated a new card as having focus, according to one embodiment of
the present invention.

[0034] Figs. 6A through 6F depict a sequence for switching from one card
to another according to one embodiment of the present invention.

[0035] Fig. 7 is a conceptual depiction of a sequence for switching from
one card to another according to one embodiment of the present invention.
[0036] Figs. 8A and 8B depict a sequence for dismissing a card according
to one embodiment of the present invention.

[0037] Figs. 9A through 9D depict a sequence for rearranging cards ac-

cording to one embodiment of the present invention.



[0038] Fig. 10A depicts the display screen in card mode according to one
embodiment of the present invention.

[0039] Fig. 10B depicts the display screen in shuffle mode according to one
embodiment of the present invention.

[0040] Fig. 10C depicts dismissal of a card in shuffle mode according to
one embodiment of the present invention.

[0041] Fig. 10D depicts reordering of a card in shuffle mode according to
one embodiment of the present invention.

[0042] Figs. 10E, F, and G depict various examples of grid mode according
to embodiments of the present invention.

[0043] Fig. 11A depicts the display screen in full-screen mode wherein
four cards are open, one of which has focus, according to one embodiment of
the present invention.

[0044] Fig. 11B depicts introduction of a new card in full-screen mode, in
response to launch of a new activity, according to one embodiment of the pre-
sent invention.

[0045] Fig. 11C depicts rearranging of a card sequence in full-screen mode,
in response to launch of an activity that is already open, according to one em-
bodiment of the present invention.

[0046] Fig. 11D depicts a focus shift without card reordering, in full-screen
mode, in response to launch of an activity that is already open, according to
one embodiment of the present invention.

[0047] Fig. 12A depicts the display screen in full-screen mode wherein
seven cards are open, one of which has focus, according to one embodiment
of the present invention.

[0048] Fig. 12B depicts introduction of a sibling card for an open activity in
full-screen mode, according to one embodiment of the present invention.
[0049] Figs. 12C and 12D depict reordering of card to separate sibling
cards in response to user input, according to one embodiment of the present

invention.
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[0050] Fig. 13A depicts the display screen in full-screen mode wherein
eight cards are open, one of which has focus, according to one embodiment of
the present invention.

[0051] Fig. 13B depicts the display screen in card mode wherein eight
cards are open, including four cards forming a group, according to one em-
bodiment of the present invention wherein the grouped cards are depicted in
a stack.

[0052] Fig. 13C depicts the display screen of Fig. 13B, wherein the cards
forming the group have been reordered, according to one embodiment of the
present invention.

[0053] Fig. 13D depicts the display screen in card mode wherein eight
cards are open, including four cards forming a group, according to one em-
bodiment of the present invention wherein the grouped cards are depicted
using a distinctive vertical offset and size.

[0054] Fig. 13E depicts the display screen in shuffle mode wherein eight
cards are open, including four cards forming a group, according to one em-
bodiment of the present invention wherein the grouped cards are depicted
using a distinctive vertical offset.

[0055] Figs. 13F and 13G depict an example of a transition from view in
which one of the members of a group has focus to a view in which the card
having focus is not part of a group, according to one embodiment of the pre-
sent invention.

[0056] Figs. 13H through 13K depict an example of creation of a new card
group and adding cards to the group, according to one embodiment.

[0057] Fig. 14 is a flow diagram depicting a method for presenting cards in
grid mode according to one embodiment.

[0058] Fig. 15 is a flow diagram depicting a method for card rearrange-
ment according to one embodiment.

[0059] Figs. 16A through 16D depict a sequence for adding a card to a

group according to one embodiment of the present invention.
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[0060] Figs. 17A through 17D depict a sequence for removing a card from

a group according to one embodiment of the present invention.

Detailed Description of the Embodiments

[0061] In the following description, reference is made herein to “activi-
ties”. In the context of the present invention, an “activity” is intended to in-
clude a software application, a task, a document, a page, and/or any other ac-
tivity that can be performed in connection with an electronic device. As de-
scribed herein, the present invention provides techniques for displaying and
manipulating representations of activities on an electronic device, using a
card metaphor. Thus, activities are represented by “cards”, which is a term
used herein to refer to areas of the screen that can be moved and manipulated
by the user. Users interact with cards to launch, terminate, and reorder activi-
ties, as well as to navigate among activities and perform other operations, as
described in more detail below.

System Architecture

[0062] In various embodiments, the present invention can be implemented
on any electronic device, such as a handheld computer, personal digital assis-
tant (PDA), personal computer, kiosk, cellular telephone, and the like. For
example, the invention can be implemented as a feature of an application
management paradigm for a software application or operating system run-
ning on such a device. Accordingly, the present invention can be imple-
mented as part of a graphical user interface for controlling software on such a
device.

[0063] In various embodiments, the invention is particularly well-suited to
devices such as smartphones, handheld computers, and PDAs, which have
limited screen space and which are capable of running several software appli-
cations concurrently. One skilled in the art will recognize, however, that the
invention can be practiced in many other contexts, including any environment

in which it is useful to switch easily and smoothly from one activity to an-
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other. Accordingly, the following description is intended to illustrate the in-
vention by way of example, rather than to limit the scope of the claimed in-
vention.

[0064] Referring now to Fig. 1, there is shown an example of an example of
a device 100 including a display screen 101 showing a launcher including sev-
eral icons 104 representing applications that can be opened by the user, ac-
cording to one embodiment. A quick-launch area 105 is also shown, includ-
ing additional icons 106 for launching commonly used applications and other
functions. Quick-launch area 105 is not necessary for the present invention,
but is shown for illustrative purposes only.

[0065] In one embodiment, screen 101 is touch-sensitive, so that a user can
activate an application or function by touching a displayed icon 104, 106. In
one embodiment, device 100 also includes a touch-sensitive gesture area 102
for entering gesture-based commands, as described in the above-referenced
related application. In another embodiment, screen 101 and/or gesture area
102 is sensitive to user motion in proximity to the surface, so as to detect ges-
tures and commands performed near the surface but without necessarily con-
tacting the surface.

[0066] For illustrative purposes, device 100 as shown in Fig. 1 is a personal
digital assistant or smartphone. Such devices commonly have telephone,
email, and text messaging capability, and may perform other functions in-
cluding, for example, playing music and/or video, surfing the web, running
productivity applications, and the like. The present invention can be imple-
mented, according to various embodiments, in any type of device having a
touch-sensitive screen, and is not limited to devices having the listed func-
tionality. In addition, the particular layout shown in Fig. 1 is merely exem-
plary and is not intended to be restrictive of the scope of the claimed inven-
tion.

[0067] In various embodiments, touch-sensitive screen 101 and gesture

area 102 can be implemented using any technology that is capable of detect-
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ing a location of contact and/or user motion proximate to the surface. Alter-
natively, the present invention can be implemented with other user input
mechanisms, such as a keyboard, trackball, stylus, or the like. One skilled in
the art will recognize that the techniques of the present invention are well
suited to direct manipulation, but that any input technique can be used. In
one embodiment, gesture area 102 provides a touch-sensitive control area ex-
tending beyond the edges of touch-sensitive screen 101, as described in re-
lated application Serial No. 12/115,992, filed May 6, 2008, for “Extended
Touch-Sensitive Control Area for Electronic Device”, the disclosure of which
is incorporated herein by reference.

[0068] In one embodiment, device 100 as shown in Fig. 1 also has a physi-
cal button 103. In one embodiment, physical button 103 can be used to toggle
between full-screen mode and card mode, as described in more detail below.
Physical button 103 is not needed for the present invention, and is shown for
illustrative purposes only.

Card Metaphor

[0069] As described herein, in one embodiment two or more modes are
available for interacting with device 100. A determination is made as to which
display mode is currently active on device 100. Depending on the current
display mode, cards 301 are displayed differently. In various embodiments,
display modes can include any combination of the following;:

¢ a“full-screen” mode, in which a card representing an application or
other activity occupies substantially the entire display screen 101;

e a“card” mode, in which at least two cards are presented, at least
one of which is only partially visible, with each card representing
an application or other activity;

e a“shuffle” mode, in which cards are presented at a reduced size
with respect to card mode, so that more than one card can be pre-

sented in full; and

-14-



e a”“grid” mode, in which card size is reduced according to available
screen space.

[0070] As described in more detail below, device 100 can receive input
from the user. In various embodiments, such input can cause device 100 to
switch from one display mode to another, and/or to reposition displayed
cards in response to user input specifying a switch to another card.
[0071] One skilled in the art will recognize that the names given to the
modes (“full-screen”, “card”, “shuffle”, and “grid”) are used herein solely for
identification purposes, and are not intended to connote any particular char-
acteristic of the modes or restrict the scope of the invention in any other way.
In general, and without limiting the scope of the claimed invention: full-
screen mode is optimized for maximum use of screen space for interacting
with a single activity; card mode is optimized for easily switching focus from
one activity to another and for easily initiating and terminating activities;
shuffle mode is optimized for reordering and manipulating cards represent-
ing activities; and grid mode is optimized to provide an overview of open ac-
tivities. Many actions can be taken in more than one mode. In one embodi-
ment, activities are live and able to accept input and display output regardless
of the current mode; in another embodiment, activities may be live in some
modes but not in others. The various modes will be described in more detail
below.
Full-Screen Mode
[0072] Referring now to Fig. 2, there is shown display screen 101 in full-
screen mode according to one embodiment. In the example, a calendar appli-
cation occupies substantially the entire display screen 101; however, one
skilled in the art will recognize that any activity can be presented in this man-
ner. As shown in Fig. 2, even in full-screen mode, certain portions of display
screen 101 may be reserved for a title bar, battery indicator, clock, signal
strength indicator, and the like. Accordingly, the term “full-screen mode” as

used herein is intended to refer to any arrangement wherein the primary fo-
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cus of the screen 101 is a single activity, even if other, smaller areas of screen
101 are reserved for other functions.

[0073] The user interacts with the active activity (such as the calendar ap-
plication shown in Fig. 2) by conventional user interface methods, including
manipulating on-screen elements, entering text, and the like. Such techniques
are well known in the art.

Card Mode

[0074] Referring now to Fig. 3, there is shown an example of display
screen 101 in card mode according to one embodiment. In one embodiment,
the user can switch among modes pressing physical button 103. In another
embodiment, the user can touch or double-tap a card 301 in card mode to ini-
tiate a switch to full-screen mode. In yet another embodiment, device 100
switches from card mode to full-screen mode after some period of inactivity.
Other mechanisms can also be provided for switching among the modes.
[0075] As can be seen in Fig. 3, in one embodiment in card mode, card
301B having focus is fully visible. Other cards 301A, 301C are only partially
visible and do not have focus. Usually, card 301B having focus represents the
same activity that was displayed in full-screen mode immediately before the
switch to card mode. Any number of partially displayed cards 301A, 301C
can be presented. In the example of Fig. 3, two such cards 3014, 301C are
shown, one on either side of card 301B having focus. Typically, in an ar-
rangement where cards 301 are presented along a linear axis, one or two par-
tially displayed card(s) 301 can be displayed adjacent to the card 301 that has
focus. Also, as shown in Fig. 3, in one embodiment, partially displayed cards
301A, 301C are shown slightly smaller than card 301B having focus, so as to
further emphasize the fact that card 301B has focus.

[0076] In one embodiment, partially displayed cards 301A, 301C provide a
positional context for card 301B, and provide a mechanism for navigating to
other activities. In one embodiment, the user can designate a card 301A, 301C

to have focus by touching any area within the card; this causes the designated
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card 301 to move to the central portion of display screen 101, and causes other
cards to move as well, so that the same positional sequence is maintained. In
one embodiment, the user can designate a card 301A, 301C to have focus by
dragging any displayed card 301 to cause the desired card 301 to move to the
central portion of display screen 101; again, other cards 301 move as well, so
that the same positional sequence is maintained. In one embodiment, the user
can move cards 301 left and right by dragging a finger along gesture area 102.
In one embodiment, such a gesture can be performed even in full-screen
mode, causing cards 301 to move left and right in the same manner as de-
scribed above for card mode.

[0077] Inresponse to a user command, cards 301 shift position on screen
101, so that, for example card 301B that currently has focus becomes only par-
tially visible and one of the other cards 301A, 301C becomes fully visible and
has focus. The cards 301 move in concert with each other, in response to user
commands. Thus, for example, if the user indicates that a central card 301
should move in a rightward direction, then the entire display shifts to the
right, as follows:

¢ The central card 301 (which has focus) moves to the right, so that it
is only partially visible along the right hand side of display screen
101.

e If any card 301 was partially visible to the right of the card 301 that
has focus, it moves off the right edge of display screen 101 so that it
is no longer visible.

e If any card 301 was partially visible to the left of the card 301 that
has focus, it moves to the right so that it is now fully visible and has
focus.

[0078] In one embodiment, the user indicates such movement, for exam-
ple, by direct manipulation of the displayed cards 301. This can be performed
on a touch screen, for example, by dragging the central card 301 to the left or

to the right on the screen or by tapping on a card that is partially displayed.
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Alternatively, a trackball, touch-sensitive pad, or other input device can be
provided for facilitating such direct manipulation.

[0079] Accordingly, in one embodiment, when the user drags a card 301 to
the left or right within display screen 100, other cards 301 move in concert
with the dragged card 301. Thus, for example, if the user drags card 301B to
the right, cards 301A and 301C move to the right as well. This would cause
card 301C to move off the screen, and card 301A would move to the central
position of display screen 100. The same result would occur if the user drags
card 301A to the right.

[0080] In one embodiment, if the user drags cards 301 so as to place a card
301 sufficiently close to the central position to make it clear that the intention
is to give the card 301 focus, the card 301 snaps into the central position upon
completion of the drag operation. Other cards 301 snap into place accord-
ingly to maintain the same positional sequence. Thus, the user need not drag
the card 301 all the way to the central position. If, on the other hand, the user
drags cards 301 a small amount that does not cause a new card 301 to be suffi-
ciently close to the central position, all cards 301 snap back to their previous
positions upon completion of the drag operation.

[0081] In one embodiment, cards 301 show applications or other activities
in operation. Thus, as the user navigates among cards 301, he or she can see
the actual live application or other activity within each card 301.

[0082] In various embodiments, card motion can be constrained to a single
axis, for example horizontal or vertical but not both, so as to simplify the posi-
tional relationship among cards 301. Alternatively, two or more axes of
movements can be made available. In the examples described herein, cards
301 are arranged in a horizontal row. The user moves cards 301 along a hori-
zontal axis to navigate from one activity to another. One skilled in the art will
recognize that other arrangements are possible. For example, cards 301 could
be arranged vertically instead of horizontally. Alternatively, a two-

dimensional arrangement of cards 301 can be provided.
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[0083] In one embodiment, once the user has moved the desired card 301
to the central position so that it has focus, he or she can indicate that display
screen 101 should return to full-screen mode, so that the card 301 having fo-
cus occupies substantially the entire display screen 101. Alternatively, device
100 can return to full-screen mode automatically after a period of time elapses
where no card movement takes place, or if the user starts to interact with the
activity that has focus. In one embodiment, the card 301 that currently has
focus is always fully visible and displayed in a substantially central location
on display screen 101 with respect to partially displayed cards 301.

[0084] Referring now to Fig. 4, there is shown an example of display
screen 101 in card mode, after the user has caused card 301C (representing an
email application) to become centrally located and to have focus in one em-
bodiment. As can be seen in Fig. 4, card 301B that previously had focus is
now partially visible to the left of card 301C. Card 301A is no longer visible.
[0085] In one embodiment, the user can touch or double-tap card 301C to
re-enter full-screen mode with the new activity having focus and being active,
as shown in Fig. 5. Alternatively, the user can press button 103 to toggle be-
tween full-screen mode and card mode. Thus, in Fig. 5 the user has completed
the switch from the calendar application of Fig. 2 to the email application.
[0086] Referring now to Fig. 7, there is shown a conceptual depiction of a
sequence for switching from one activity to another according to one em-
bodiment of the present invention. A number of activities are open, each rep-
resented by a card 301A through 301H. Screen 101 only shows a subset of the
cards 301 at any given time. As can be seen in the Figure, a positional se-
quence is maintained even though most of the cards 301 are not visible at any
given time. Fig. 7 depicts movement of the display screen 101 from an initial
position where card 301B has focus (and cards 301A and 301C are partially
visible) to a second position where card 301E is has focus (and cards 301D and

301F are partially visible).
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[0087] The movement of display screen 101 is conceptual. In actual opera-
tion in one embodiment, the switch from card 301B to card 301E is accom-
plished by moving cards 301 in a leftward direction on screen 101. For exam-
ple, the user can repeatedly drag cards 301 in a leftward direction to cause
cards 301C, 301D, and 301E to successively occupy the central position. Al-
ternatively, the user can click on partially displayed card 301C to move it to
the central position and to cause card 301D to be partially displayed, then on
partially displayed card 301D to move it to the central position and to cause
card 301E to be partially displayed, and then on partially displayed card 301E
to move it to the central position. Either mechanism operates to shift focus
from the activity represented by card 301B to the activity represented by card
301E.

[0088] In one embodiment, a transition effect is performed to enhance the
smoothness of the transition as cards 301 move and/or snap into place. In
one embodiment, the card 301 that is centrally displayed at any given time is
shown slightly larger than other cards 301.

[0089] In general, the sequence of cards 301 is persistent, even when the
user moves from one card to another 301. In one embodiment, the sequence is
circular, so that the rightmost card 301 is considered to be to the left of the
leftmost card 301. Thus, moving off one end of the sequence takes the user
back to the other end of the sequence. In another embodiment, as depicted in
Fig. 4, the sequence is not circular, so that there is a first and last card 301 in
the sequence.

[0090] In one embodiment, cards 301 may be moved within the sequence
automatically in some circumstances. For example, frequently used cards 301
can be moved to more prominent locations in the sequence, while less fre-
quently used cards 301 can remain in less prominent locations.

[0091] Referring now to Figs. 6A through 6F, the operation of the inven-
tion according to one embodiment is further illustrated by way of an example

of a sequence for switching from one activity to another; specifically, the user
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switches from a calendar application to a telephone application. Fig. 6A
shows an initial state in which device 100 shows a calendar application in full-
screen mode. In Fig. 6B, the user has switched to card mode, for example by
pressing button 103. Now, the calendar application is visible in card 301B,
and the telephone application is partially visible in card 301A. Figs. 6C
through 6E show the effect of the user dragging card 301B in a rightward di-
rection. As the user drags card 301B, card 301A also moves in a rightward di-
rection, until it is centrally located in display screen 101, as shown in Fig. 6E.
As discussed above, this motion can also be initiated in response to the user
touching the visible portion of card 301A in Fig. 6B, or by dragging in a hori-
zontal rightward direction in gesture area 102.

[0092] Once the telephone application is in the central position in card
301A as shown in Fig. 6E, the user can tap on card 301A or press button 103 to
switch to full-screen mode, as shown in Fig. 6F. In one embodiment, the user
can also interact with the telephone application directly in card mode as
shown in Fig. 6E.

[0093] In one embodiment, the user can launch additional activities by re-
turning to the launch screen as shown in Fig. 1. In one embodiment, this is
performed by performing a gesture or other command. In one embodiment,
the user can also launch additional activities by touching an icon 106 in quick-
launch area 105. In one embodiment, newly launched activities generate new
cards that are added to the end of the sequence of cards shown in Fig. 7. In
one embodiment, the card for the newly launched activity is, by default, given
focus and presented in the central position on screen 101.

[0094] In one embodiment, the user can dismiss activities, for example by
closing a card 301. In one embodiment, a card 301 can be closed by clicking
on a control within the card. In another embodiment, a card 301 can be closed
by dragging the card upward off screen 101, or performing a flicking action in

an upward direction. Referring now to Figs. 8A and 8B, there is shown an ex-
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ample of a sequence where the user drags card 301B upward off screen 101,
causing card 301B to be dismissed.

[0095] As can be seen in Figs. 8A and 8B, in one embodiment dismissing
card 301B causes 301C to move leftward to fill in the gap caused by card 301B
being dismissed. In general, when a card 301 is dismissed, other cards 301
move to fill the gap.

[0096] In one embodiment, dismissing a card 301 causes the application
associated with the card to close. In another embodiment, the application re-
mains open even when card 301 is closed.

[0097] In one embodiment, a card 301 might close automatically in certain
circumstances. For example, if a task associated with an application is com-
pleted, or if an application crashes or terminates, the card 301 for the applica-
tion can close automatically.

[0098] In one embodiment, the user can also rearrange cards 301 while in
card mode, by tapping and holding a card 301 for a period of time (such as,
for example, 500 milliseconds), and then dragging a card 301 from one posi-
tion to another. An example is shown in Figs. 9A through 9D. The user taps
and holds his or her finger on card 301B, then drags card 301B upward, caus-
ing cards 301C and 301D to move to fill the gap. The user does not immedi-
ately release card 301B however; instead, he or she moves card 301B into a po-
sition between cards 301C and 301D, as shown in Fig. 9C. As the user moves
the dragged card 301B between two other cards 301C and 301D, the two cards
301C and 301D separate to allow placement of the dragged card 301B. The
result is the sequence shown in Fig. 9D, where card 301B is now positioned
between cards 301C and 301D.

[0099] In one embodiment, some visual feedback is provided to indicate
that card rearrangement is in progress; for example, the displayed cards 301
can be highlighted in some unique manner, or can include an animation or
other effect, once the user has held his or her finger in the appropriate loca-

tion for at least the specified period of time.
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[00100] Once the movement action has been initiated, the user can continue
to drag card 301 in any direction in order to place card 301 at the desired posi-
tion within the sequence of cards 301. The sequence of cards 301 scrolls left or
right in response to the dragging operation; for example, if the user drags
card 301 near the right edge of the screen, the sequence scrolls to the left to
cause additional cards 301 in the sequence to be shown while others scroll off
the screen. When the user releases card 301, ending the drag operation, card
301 is placed at the indicated position, thus completing the card sequence re-
arrangement action.

Shuffle Mode

[0100] In one embodiment, an additional mode, referred to as “shuffle”
mode, provides the user with another mechanism for viewing and rearrang-
ing cards. In one embodiment, in shuffle mode, cards 301 are shown at a re-
duced size, thus permitting more cards 301 to be shown on screen 101 simul-
taneously.

[0101] In one embodiment, when device 100 is in shuffle mode, cards 301
are arranged linearly as they are in card mode. The user can rearrange cards
301 as described above for card mode, and substantially all of the behaviors
described above with respect to card mode also apply to shuffle mode. Thus,
when the user drags a card 301 to the left or right within display screen 100,
other cards 301 move in concert with the dragged card 301. Shuffle mode
provides a way to rearrange cards while being able to view more cards 301
simultaneously.

[0102] A comparison of Figs. 10A and 10B provides an example of the dif-
ferences between card mode and shuffle mode. Referring now to Fig. 10A,
there is shown display screen 101 in card mode according to one embodiment
of the present invention and as described above; here, seven cards 301 are cur-
rently open, although only one card 301D is shown in full, with portions of
two adjacent cards 301C, 301E also being shown. Cards 301A, 301B, 301F, and

301G are shown in Fig. 10A for illustrative purposes to depict their positional
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relationship with visible cards 301C, 301D, 301E, even though cards, 301B,
301F, and 301G are off-screen and not currently visible on screen 101.

[0103] Referring now to Fig. 10B, there is shown display screen 101 in
shuffle mode for the same seven cards 301 that were included in Fig. 10A.
Here, three cards 301C, 301D, and 301E are shown in full, with portions of
two adjacent cards 301B, 301F also being shown. In one embodiment, the
sizes of the cards are reduced so that the additional displayed cards fit on
screen 301. One skilled in the art will recognize that the particular number of
cards 301 visible on the screen can vary from one embodiment to another, and
that the particular display of three fully visible cards, plus two partially visi-
ble cards, is merely exemplary of one embodiment.

[0104] In one embodiment, any number of cards 301 can be completely
visible within screen 101. For example, as shown, three cards 301 might be
completely visible, with additional partially-visible cards 301 on either side.
Alternatively, five cards 301 might be completely visible, with additional par-
tially-visible cards 301 on either side.

[0105] In one embodiment, the user can interact with cards 301 in shuffle
mode in substantially the same manner as in card mode. Cards 301 can be
moved back and forth, and a positional relationship among cards 301 is main-
tained. Cards 301 can be rearranged within the sequence by dragging and
dropping. A card 301 can be closed, and its activity dismissed, by dragging
the card 301 upward off screen 101, or performing a flicking action in an up-
ward direction, in a manner similar to the operation described above in con-
nection with Figs. 8A and 8B. For example, referring now to Fig. 10C, there is
shown an example of an upward drag or flicking action to dismiss card 301E.
Upon dismissal of card 301E, card 301F would shift to the left to occupy the
space formerly occupied by card 301E, and card 301G would move to the left
to maintain consistent spacing among cards.

[0106] In one embodiment, while in shuffle mode, the user can initiate re-

arrangement of the card sequence without necessarily first performing a tap-
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and-hold input operation for some period of time. For example, as shown in
Fig. 10D, the user can immediately initiate a rearrangement of cards 301 by
dragging a card 301D downward; the user need not tap-and-hold for some
period of time. If the user wishes to tap-and-hold, he or she can still initiate
the rearrangement operation by doing so. In either case, once the rearrange-
ment operation has commenced, the user can drag in any desired direction
while continuing to hold his or her finger on screen 101; the display of cards
301 scrolls left or right as appropriate when the user’s finger approaches the
right- or left-most edge of screen 101.

[0107] While card rearrangement is taking place, cards 301 shift position to
fill gaps, in a manner similar to that described above in connection with Figs
9A through 9D for card view. Thus, in shuffle view, if the user drags card
301D downwards a sufficient amount, as shown in Fig. 10D, card 301E would
move to the left to fill the gap. As the user moves the dragged card 301D be-
tween two other cards, the two cards would separate to allow placement of
the dragged card 301D.

[0108] In one embodiment, in shuffle mode, cards 301 show applications
or other activities in operation. Thus, as the user navigates among cards 301,
he or she can see the actual live application or other activity within each card
301.

Grid Mode

[0109] As mentioned above, in one embodiment, both card mode and
shuffle mode present cards 301 in a linear arrangement. In one embodiment,
a grid mode is available that allows a user to see more cards 301 on screen 101
by presenting cards 301 in a two-dimensional grid.

[0110] Referring now to Fig. 10E, there is shown an example of screen 101
containing four open cards 301 in grid mode.

[0111]  In one embodiment, when in grid mode, cards 301 are presented at
a size that permits all cards 301 to be displayed simultaneously. Thus, for ex-

ample, in Fig. 10F, cards 301 are shown at a smaller size than the size used in
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Fig. 10E, so that all nine cards 301 can be shown simultaneously. As cards 301
are dismissed or launched, cards 301 can be scaled appropriately to permits
all cards 301 to be displayed simultaneously.

[0112] In one embodiment, in grid mode, a minimum card 301 size (or a
maximum number of displayed cards 301) is enforced, even if this means that
only a subset of cards 301 can be displayed. Thus, in effect, once cards 301
have been scaled down to the minimum size (or once the maximum number
of displayed cards 301 is shown on screen 101), no further downward scaling
takes place. Rather, scrolling is permitted to allow the user to access remain-
ing non-displayed cards 301. Some visual indication can be provided to in-
form the user that additional cards 301 can be accessed via scrolling, for ex-
ample by showing the edges of cards 301 that are off-screen. The user can
scroll, for example, by moving cards 301 to the left or right, or performing a
gesture in gesture area 102, or by any other known means. In the example of
Fig. 10G, scrolling is implemented in a horizontal direction, so that the off-
screen cards 301 are positioned to the left and to the right of the displayed
cards 301; however, one skilled in the art will recognize that scrolling can be
implemented in any desired direction, and/or in two or more directions if de-
sired.

[0113] Referring now to Fig. 14, there is shown an example of a method for
presenting cards 301 in grid mode according to one embodiment. Grid mode
is initiated 1401, for example in response to user input. Device 100 deter-
mines 1402 the total number of open cards 301. Device 100 then determines
1403 whether the number of open cards 301 exceeds a maximum number to
display on screen 101; this maximum number may depend on, for example,
the size of screen 101, the available resolution, a minimum acceptable size for
cards 103, and/ or other factors.

[0114]  If the number of open cards 301 does not exceed the maximum
number, then device 100 determines 1404 an appropriate scaling factor to

maximize screen size. As described above, in one embodiment, cards are
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shown at a size that permits all cards 301 to be displayed simultaneously (as
long as cards 301 are at least the minimum acceptable size). Device 100 scales
1409 cards 301 according to the scaling factor, and displays 1405 all open
cards 301.

[0115]  If the number of open cards 301 exceeds the maximum number,
then device 100 scales 1410 cards 301 to the minimum acceptable size, and
displays 1406 a subset of open cards 301 at the minimum acceptable size.
Non-displayed cards 301 can be accessed via scrolling. A scroll bar or other
scroll mechanism can be shown; alternatively, a user can scroll by dragging
cards 301 in a particular direction. If a scroll command is received 1407, de-
vice 100 scrolls 1408 the cards so that a different subset of cards 301 is dis-
played. Scrolling can take place repeatedly, if desired.

[0116] In one embodiment, in grid mode, shuffle mode, and card mode,
cards 301 show live, real-time information and can be interacted with in the
same manner as in full-screen mode. In other embodiments, in at least some
of these modes, cards 301 are presented in a “frozen” or static form.
Switching Among Modes

[0117]  In one embodiment, the user can switch among modes pressing
physical button 103 or some other button on device 100. In another embodi-
ment, the user can touch or double-tap a card 301 in shuffle mode to initiate a
switch to full-screen mode or to card mode. In yet another embodiment, de-
vice 100 switches from shuffle mode to full-screen mode (or to card mode) af-
ter some period of inactivity. Other mechanisms can also be provided for
switching among the modes. In one embodiment, a transition effect is per-
formed when switching from one mode to another.

[0118] In another embodiment, the user can switch among card mode,
shuffle mode, and grid mode by tapping in a designated area on screen 101.
In one embodiment, the designated area is any area not occupied by any card

301. In another embodiment, the designated area is an area below cards 301.
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[0119] In yet another embodiment, when in card mode, tapping the area
below the row of cards causes a switch to shuffle mode, whereas, when in
shuffle mode, tapping any area not occupied by a card 301 causes a switch to
card mode. In other embodiments, other user input actions can cause a
switch between the modes, including for example, entering a gesture, typing a
key on a keyboard, pressing a button, selecting a menu command, activating
an on-screen button or other element, or the like.

[0120] In another embodiment, the user can switch among the various
modes by performing a gesture. One example of such a gesture is a “swipe
up” gesture beginning in gesture area 102 and extending onto screen 101. In
one embodiment, such a gesture switches from full-screen mode to card
mode, or from card mode to shuffle mode, or from shuffle mode to grid
mode. In another embodiment, such a gesture switches from full-screen
mode to card mode, or from card mode to grid mode. In yet another em-
bodiment, such a gesture switches from full-screen mode to card mode, or
from card mode to a launcher screen.

[0121]  Another example of a mode change gesture is a “swipe down” ges-
ture beginning on screen 101 and extending onto gesture area 102. In one
embodiment, such a gesture switches from grid mode to shuffle mode, or
from shuffle mode to card mode, or from card mode to full-screen mode. In
another embodiment, such a gesture switches from grid mode to card mode,
or from card mode to full-screen mode. In yet another embodiment, such a
gesture switches from a launcher screen to card mode, or from card mode to
full-screen mode.

[0122] In other embodiments, other gestures can be used for mode
changes; for example, a multi-finger gesture such as a pinch can be used to
change from one mode to another.

[0123] In another embodiment, the user can switch among modes by initi-

ating a mode change command, for example by touching a button on screen
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101, or by pressing button 103 or some other physical button on device 100, or
by selecting a mode change command from a menu.

[0124] In yet another embodiment, the user can switch from one mode to
another by changing the orientation of device 100; for example, device 100
may be equipped with an orientation sensor (such as an accelerometer) that
can detect such changes and change modes accordingly.

[0125] One skilled in the art will recognize that mode changes can take
place in response to other types of commands, contexts, and/or environ-
mental factors.

Auto-Rearrangement of Cards

[0126] In some embodiments, device 100 may automatically rearrange
cards 301 in response to certain user actions. For example, if the user attempts
to launch an activity that already has an open card 301, that card 301 may, in
some embodiments, be moved to whatever position would be used for a
newly launched activity. In one embodiment, the new position for the card
301 would be the rightmost position in the sequence of cards 301. This may be
desirable in order to maintain consistency with regard to the user’s expecta-
tion that a newly launched activity is positioned at the rightmost position in
the sequence.

[0127] Referring now to Figs. 11A through 11D, there are shown examples
of such a technique along with related behaviors. In Fig. 11A, there is shown
an example of display screen 101 in full-screen mode wherein four cards 301
are open, one of which 301C has focus, according to one embodiment of the
present invention. As before, additional open cards 301A, 301B, 301D are de-
picted in Fig. 11A for illustrative purposes only, but are not currently dis-
played on display screen 101.

[0128] In Fig. 11B, new card 301E is introduced, for example in response to
the user launching a new activity via an application launch screen. In one
embodiment, new card 301E is positioned at the rightmost position in the se-

quence of cards 301, although one skilled in the art will recognize that other
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positions for new card 301E can be used. For example, new card 301E can be
positioned at the leftmost position, or at some other location such as adjacent
to the card 301 that was most recently displayed at the time the new activity
was launched.

[0129] In addition, in one embodiment and as shown in Fig. 11B, all cards
301 are shifted in position so that new card 301E is given focus.

[0130] Fig. 11C depicts an example of card rearrangement that takes place
in response to the user attempting to launch an activity that corresponds to a
card 301B that is already open. In one embodiment, card 301B is moved to the
end (rightmost position) of the card sequence. In addition, in one embodi-
ment and as shown in Fig. 11C, all cards 301 are shifted in position so that
card 301B is given focus.

[0131]  Alternatively, it may be desirable to shift focus so that, when the
user attempts to launch an activity that corresponds to a card 301B that is al-
ready open, card 301B is given focus without rearranging the card sequence.
Fig. 11D depicts an example of such an embodiment, in response to the user
attempting to launch an activity that corresponds to a card 301B that is al-
ready open. Here, rather than rearranging the card sequence, focus is
changed and the card sequence remains unchanged.

[0132] In one embodiment, the user can select whether the card sequence
should be rearranged when an activity that corresponds to an open card 301 is
launched. This selection can be made in advance, such as via a preferences or
options screen. Alternatively, the user can be given an option between the
two behaviors at the time the activity corresponding to an open card 301 is
launched. For example, the user can be presented with a dialog box noting
that the activity is already open, and prompting the user to indicate whether
or not to rearrange the card sequence.

[0133] Although Figs. 11A through 11D depict device 100 in full-screen
mode, one skilled in the art will recognize that the automatic rearrangement

techniques described herein can be performed in any mode, including card
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mode, shuffle mode, and/or grid mode. In addition, the particular arrange-
ment and appearance of screen 101, device 100, and cards 301 is intended to
be exemplary and not to limit the scope of the claimed invention in any way.
[0134] Referring now to Fig. 15, there is shown a flow diagram depicting a
method for card rearrangement according to one embodiment. The user
launches 1501 an activity, for example by tapping on an icon in a launch
screen. In step 1502, if no card 301 is already open for the launched activity, a
new card 301 is opened and added 1503 to the end of the current sequence of
cards 301. For example, the new card 301 can be added 1503 at the rightmost
position in the current sequence of cards 301. If no cards 301 are already
open, the new card 301 becomes the only card 301 in the sequence. Focus is
shifted 1504 to new card 301, for example by placing new card 301 in the cen-
ter of screen 101, or causing the activity represented by new card 301 to oc-
cupy substantially entire screen 101 (if in full-screen mode).

[0135] If, in step 1502, a card 301 for the launched activity is already open,
device 100 determines 1505 whether it should automatically rearrange the
card sequence. As discussed above, in some embodiments card sequences are
automatically rearranged when an activity that corresponds to an open card
301 is launched, while in other embodiments, they are not. Alternatively, the
user can be given an option to select between the two behaviors, either in ad-
vance or at the time the activity corresponding to an open card 301 is
launched.

[0136] If device 100 determines 1505 that it should automatically rearrange
the card sequence, the card 301 corresponding to the launched activity is
moved 1507 to the end of the current sequence of cards 301 (for example, by
moving the card 301 corresponding to the launched activity to the rightmost
position in the sequence of cards 301).

[0137] In one embodiment, whether or not the card sequence is rear-
ranged, focus is shifted 1506 to the card 301 corresponding to the launched

activity, for example by placing the card 301 in the center of screen 101, or
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causing the activity represented by the card 301 to occupy substantially entire
screen 101 (if in full-screen mode).

Sibling Cards

[0138] In one embodiment, when a new card 301 is opened, its placement
within the sequence of cards 301 depends upon its relationship (if any) with
existing open cards 301. For example, if a new card 301 is opened for an al-
ready-running activity, the new card 301 can be placed adjacent to open
card(s) 301 for that application. These cards 301, referred to as “sibling
cards”, are therefore positioned so that cards 301 for a given activity are lo-
cated adjacent to one another in the overall card sequence. For example, a
new card 301 for an email application may appear when a user initiates a re-
ply to an email message; the new sibling card 301 for the reply can be posi-
tioned adjacent to the existing card 301 for the original message. As another
example, a new card 301 for a browser application can be positioned adjacent
to any currently open cards 301 for the browser application. Placing related
cards 301 so that they are adjacent to each other allows a user to more easily
discern the relationship among cards 301 in the sequence and to navigate
among cards 301.

[0139] Cards 301 can be related to one another (i.e., can be “siblings”) by
virtue of the fact that they are associated with a common application or activ-
ity. Alternatively, cards can be considered siblings if they relate to a particu-
lar task, thread, contact, subject, company, or operation. The sibling relation-
ship can be inferred, or it can be established based on explicit labeling or other
indication specified by a user. One skilled in the art will recognize that the
mechanism for placing cards 301 according to their sibling relationship can be
used regardless of the particular basis for determining a sibling relationship
among cards 301.

[0140] In one embodiment, sibling cards 301 can be freely moved and/or

separated as the user wishes. Thus, the initial placement of a new card 301 by
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virtue of its sibling relationship with open card(s) 301 does not prohibit later
movement of the card 301 to a location that is not adjacent to its siblings 301.
[0141]  Referring now to Figs. 12A and 12B, there is shown an example of
placement of sibling cards 301 according to one embodiment. In Fig. 12A,
seven cards 301 are open, and card 301D has focus. Device 100 is in full-
screen mode, so that card 301D occupies substantially the entire screen 101.
[0142] In Fig. 12B, sibling card 301D’ is introduced, for example in re-
sponse to the user initiating a task that opens a new card for the activity cor-
responding to card 301D. For example, if card 301D includes an email mes-
sage, the user’s initiation of a reply message can result in new card 301D’ be-
ing opened for the reply. As shown in Fig. 12B, new card 301D’ is introduced
at a position adjacent to card 301D within the card sequence. As shown in
Fig. 12B, in one embodiment new card 301D’ is given focus, and now occupies
substantially the entire screen 101.

[0143] Although Figs. 12A and 12B depict device 100 in full-screen mode,
one skilled in the art will recognize that the sibling card 301 launch techniques
described herein can be performed in any mode, including card mode, shuffle
mode, and/or grid mode. In addition, the particular arrangement and ap-
pearance of screen 101, device 100, and cards 301 is intended to be exemplary
and not to limit the scope of the claimed invention in any way.

[0144] Referring now to Figs. 12C and 12D, there is shown an example of
reordering of card to separate sibling cards in response to user input, accord-
ing to one embodiment of the present invention. In the example, the user
drags card 301D from its initial location to a new position between cards 301B
and 301C. As can be seen in Fig. 12D, in one embodiment, card 301D’ remains
in its original position and does not move with card 301D.

[0145] In another embodiment, sibling cards do move together, so that
dragging card 301D would cause card 301D’ to move as well. For example, in

one embodiment, sibling cards 301 cannot be separated from one another.
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[0146] In another embodiment, the user can specify whether or not sibling
cards 301 should move together, either in advance via a preference screen or
similar mechanism, or at the time the user initiates a card movement opera-
tion involving a card 301 having a sibling,.

[0147] In another embodiment, the user can select more than one card 301
to be moved simultaneously. For example, the user can highlight two or more
cards 301, and then move one of the highlighted cards 301 to cause all of them
to move together. In one embodiment, selecting a card 301 that has at least
one sibling causes the sibling(s) to be selected automatically, so that if the user
then moves one of the selected cards 301 the siblings move as well; however,
the user can deselect the selected cards 301 prior to moving the cards 301, if he
or she does not want all of the sibling cards to move 301.

Card Groups

[0148] In one embodiment, cards 301 can be visually grouped with one
another. Thus, cards 301 having some relationship to one another (such as
cards 301 associated with a particular application or activity) can be displayed
in a manner that indicates and/or reinforces the relationship. For example,
cards 301 representing various web pages being viewed via a browser appli-
cation can be grouped.

[0149] One example of a visual paradigm for indicating groups of cards
301 is to depict the cards 301 in a manner that resembles a stack or deck, with
a fully-visible front card 301 (or “top card”) and one or more additional cards
301 depicted as though they are behind the front card 301. Alternatively, card
groups can be indicated in other ways that distinguish them from non-
grouped cards 301: for example, card groups can be shown via a distinctive
color scheme, different sizes, different vertical or horizontal positioning,
bracketing, highlighting, spacing, or any other mechanism. In various em-
bodiments as described below, a user can interact with groups, separating
their constituent cards 301 as desired, creating new groups, changing the or-

der of groups, and the like. In one embodiment, where stacking is used to in-
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dicate groups, cards 301 can be “unstacked” at times, even while preserving
their group relationship, either automatically or manually to facilitate certain
types of interactions and viewing of constituent cards 301. While cards 301
are unstacked, in some embodiments, an alternative mechanism, such as
bracketing or distinctive coloring, is used to remind the user that the cards
301 are still members of a group. For example, in one embodiment, card
groups are represented by stacks in card view, but the stacks are separated in
full-screen view so that the user can see each constituent card 301 in its en-
tirety.

[0150] Referring now to Figs. 13A through 13K, there are shown various
examples of visual depictions of card groups and behaviors according to vari-
ous embodiments. Fig. 13A depicts display screen 101 in full-screen mode.
Eight cards 301A, 301B, 301C, 301C’, 301C”, 301C"", 301D, and 301E are open,
and card 301C currently has focus. Cards 301C, 301C’, 301C", and 301C"”
form a card group, for example by virtue of the fact that they are all associ-
ated with a common activity or application. However, in the example of Fig.
13A, the grouping of cards 301 is not explicitly shown in full-screen mode,
and cards 301 behave in the same manner as though they were not grouped
with one another. One skilled in the art will recognize, however, that in other
embodiments, the card group can be depicted by some visual means, such as
a distinctive color, shading, border, icon, or other indicator.

[0151]  Fig. 13B depicts display screen 101 in card mode, with the same
eight cards 301A, 301B, 301C, 301C’, 301C", 301C"", 301D, and 301E being
open, and card 301C still having focus. Here, grouped cards 301C, 301C,
301C"”, and 301C""" are depicted in a stack 1301A, with front card 301C shown
in full and remaining cards 301C’, 301C”, and 301C""’ being partially obscured
by card 301C. In one embodiment, the order of cards 301C, 301C’, 301C”, and
301C""’ corresponds to the order in which cards 301C, 301C’, 301C”, and
301C""appeared in full-screen mode. In another embodiment, if one of the

cards 301C, 301C’, 301C", and 301C"” in the group was in focus at the time the
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user switched from full-screen mode to card mode, then the card 301 that was
in focus is positioned at the front of stack 1301A, with the remaining cards 301
in the group being placed elsewhere in the stack.

[0152] In one embodiment, the user can move and manipulate stack 1301A
as if it were a single card 301, including rearranging stack 1301 A within the
card sequence, dismissing stack 1301A, and the like. In one embodiment, the
user can dismiss the entire group of cards by performing a card dismissal op-
eration on stack 1301A (such as dragging stack 1301A up to the top of screen
101). In another embodiment, such a dismissal action only dismisses the top
card in the group while leaving the remaining card(s) 301 still open (and still
grouped if there are more than one). In yet another embodiment, in response
to a user action to dismiss stack 1301A, the user is prompted to specify
whether he or she intends to dismiss the entire group or a single card 301.
[0153] In one embodiment, the user can cause cards 301 in a stack 1301A to
be reordered, so as to bring a different card 301 to the top of the stack 1301A
for ease of viewing. In one embodiment, the user drags the front card (such
as card 301C in Fig. 13B) in a downward direction to rearrange the order of
cards 301 in stack 1301A. In response to such an action, the front card 301
moves to the back of stack 1301A, and the card immediately behind the front
card moves to the front. For example, Fig. 13C depicts display screen 101 af-
ter card 301C has been moved to the back of stack 1301A, so that card 301C’ is
now shown in the front position.

[0154] If the user causes a switch from card mode to full-screen mode, in
one embodiment cards 301 in a stack 1301 A are “unstacked” so that the full-
screen mode resembles that shown in Fig. 13A. In one embodiment, upon en-
tering full-screen mode from card mode, cards belonging to a group are
placed in an order corresponding to the most recent arrangement of cards 301
in stack 1301A.

[0155] As mentioned above, in various embodiments card groups can be

shown in other ways. For example, in one embodiment, card size and/or ver-
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tical offset can be used to indicate cards 301 that are part of a group. For ex-
ample, in Fig. 13D, cards 301C, 301C’, 301C", and 301C""” are shown at a lar-
ger size and at a different vertical offset compared with other cards 301A,
301B, 301D, 301D, 301E; this indicates that cards 301C, 301C’, 301C”, and
301C"" form part of group 1301B. The particular vertical offsets and sizes
shown in Fig. 13D are merely exemplary.

[0156] In one embodiment, some of the cards 301 in the group are shown
in front of, and partially obscuring, other cards 301 that are not part of the
group. For example, in Fig. 13D, card 301C partially obscures card 301B
(which is not part of group 1301B); similarly, card 301C"”, if it were brought
within display 101, would partially obscure card 301D. In one embodiment,
obscured cards 301 are brought into full view if and when they are given fo-
cus.

[0157] In one embodiment, if focus changes so that the card 301 in focus is
not a member of group 1301B, the depiction of group 1301B changes to a stack
view. Thus, in this embodiment, the mechanism for depicting groups in Fig.
13D is only used when a member of the group is in focus; otherwise, the
group is shown as a stack. In general, in one embodiment, the depiction of a
stack can change from one view to another depending on whether a card 301
in the stack is currently in focus. Referring now to Figs. 13F and 13G, there is
shown an example of a transition from view in which one of the members of
group 1301B has focus to a view in which the card having focus is not part of
a group. In Fig. 13F, card 301C (which is a member of group 1301B) has focus;
accordingly, the members of group 1301B are indicated using a vertical offset
and size differential as compared with other cards 301. In Fig. 13G, card 301D
(which is not a member of group 1301B) has focus; accordingly, the members
of group 1301B are indicated as stack 1301A.

[0158] In one embodiment, card size and/or vertical offset can be used to
depict card groups in both card mode and shuffle mode. In another embodi-

ment, card groups are depicted in card mode by vertical offset and distinctive
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card size (as shown in Fig. 13D), but are depicted in shuffle mode by vertical
offset without changing the card size. An example of such an arrangement is
shown in Fig. 13E, which depicts screen 101 in shuffle mode. In Fig. 13E,
cards 301C, 301C’, 301C”, and 301C""" are shown at a different vertical offset
compared with other cards 301A, 301B, 301D, 301D, 301E, so as to indicate
that cards 301C, 301C’, 301C”, and 301C""" are members of group 1301B.
However, in this example, all cards 301 are shown at the same size.

[0159] In one embodiment, cards 301 are automatically grouped with one
another, for example when several cards 301 are associated with a common
application or other activity. In one embodiment, the user can manually add
cards 301 to groups, or remove cards 301 from groups. In shuffle mode
and/or in card mode, a user can add a card 301 to a group by dragging the
card 301 to an area of the screen occupied by a card group. Referring now to
Figs. 16A through 16D, there is shown an example wherein the user drags
card 301B to a position within group 1301B between cards 301C" and 301C";
this causes card 301B to be added to group 1301B, at a position between cards
301C" and 301C". The example depicts the operation in card mode, although
it can also be performed in a similar manner in shutfle mode.

[0160] In shuffle mode and/or in card mode, a user can remove a card 301
from a group by dragging the card 301 to an area of the screen not occupied
by a card group. Referring now to Figs. 17A through 17D, there is shown an
example wherein the user drags card 301C’ to a position between cards 301D
and 301E; this causes card 301C’ to be removed from group 1301B, and placed
at a position between cards 301D and 301E. The example depicts the opera-
tion in card mode, although it can also be performed in a similar manner in
shuffle mode. In one embodiment, upon completion of the operation, card
301C" would be in focus; accordingly card 301C’ (as well as adjacent cards
301D and 301E) would be shown at regular card-view size. Also, in one em-
bodiment, as described above, remaining cards 301C, 301C", and 301C"” in

group 1301B would form a stack since they are no longer in focus.
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[0161] In one embodiment, a user can manually create a new group and
add cards 301 to it. For example, referring now to Fig. 13H, while in shuffle
mode, the user drags card 301D downward slightly; this creates new group
1301B containing the single card 301D. Card 301D then remains in an offset
position with respect to other cards 301, to indicate its membership in group
1301B. Referring now to Fig. 131, the user drags another card 301E downward
to add it to existing group 1301B. Referring now to Fig. 13], the user drags
another card 301G downward to add it to existing group 1301B; as shown in
Fig. 13K, the card sequence is rearranged so that cards 301D, 301E, and 301G
are positioned adjacent to one another.

[0162] One skilled in the art will recognize that the technique depicted in
Figs. 13H through 13K is merely exemplary, and that other techniques can be
used for creating groups and adding cards 301 to groups. For example, a but-
ton, pull-down menu, gesture, or other user input mechanism can be used to
activate a “create group” command. Alternatively, a user can place a finger
on each of two or more cards 301 to be grouped together, and pinch the fin-
gers together to create a new group including the two or more cards 301. Al-
ternatively, a user can group two or more cards by dragging one card 301
onto another. Subsequently, additional cards 301 can be added to the group
by dragging or by additional pinching input operations.

[0163] In one embodiment, visual feedback is provided while a user is
dragging a card 301 onto a group or otherwise performing an input operation
that can add a card 301 to a group. For example, a distinctive highlighting ef-
fect, such as a glow, can be applied to a group while the user drags a card 301
onto the group but before he or she completes the drag-and-drop operation.
This highlighting effect can serve to inform the user that, if he or she drops
the card 301 it will be placed in the group.

[0164] In one embodiment, the vertical offset at which a user drops a card
301 is relevant only when it is needed to disambiguate a card rearrangement

action from an action intended to add/remove a card 301 to/from a group.
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For example, if a user drags and drops a card 301 between two cards 301 that
are already part of a group, then the vertical offset of the card being dragged
is not relevant; once dropped, the card 301 joins the group. On the other
hand, if a user drags and drops a card 301 between a card 301 that is part of a
group and an adjacent card that is not part of the group, the vertical offset of
the card at the time it is dropped is relevant to determining whether to a) add
the card 301 to the group or b) move the card 301 to a location adjacent to (but
not part of) the group.

[0165] For example, referring again to Fig. 13K, if a user drags and drops
card 301A to a location between cards 301E and 301G, card 301A joins group
1301B regardless of the vertical position of card 301A at the time it is dropped.
However, if the user drags and drops card 301A to a location between cards
301G and 301F, the vertical position of card 301A determines whether card
301A joins group 1301B. Specifically, if the vertical position approximates the
vertical position of card 301F, then card 301A does not join group 1301B but is
placed, ungrouped, to the left of card 301F. However, if the vertical position
more closely approximates the vertical position of card 301G, then card 301A
joins group 1301B and is placed to the right of card 301G within group 1301B.
[0166] In one embodiment, a user can turn card grouping on or off, for ex-
ample via a preferences or options screen. If card grouping is turned off, all
cards 301 are represented singly and without reference to groups. In one em-
bodiment, grouping relationships are preserved internally when card group-
ing is turned off, so that the groups can be reestablished if card grouping is
later turned on.

[0167] In one embodiment, groups can be nested, so that a group can con-
tain another group as one of its members. Any number of levels of such nest-
ing can be implemented. In one embodiment, successively nested groups can
be indicated, for example, by different offsets in vertical position on screen

101.
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[0168] In various embodiments, the present invention can be implemented
as a system or a method for performing the above-described techniques, ei-
ther singly or in any combination. In another embodiment, the present inven-
tion can be implemented as a computer program product comprising a com-
puter-readable storage medium and computer program code, encoded on the

medium, for performing the above-described techniques.

[0169] The various features described above can be implemented singly or
in any combination, as will be apparent to one skilled in the art.

[0170] The present invention has been described in particular detail with
respect to one possible embodiment. Those of skill in the art will appreciate
that the invention may be practiced in other embodiments. First, the particu-
lar naming of the components, capitalization of terms, the attributes, data
structures, or any other programming or structural aspect is not mandatory or
significant, and the mechanisms that implement the invention or its features
may have different names, formats, or protocols. Further, the system may be
implemented via a combination of hardware and software, as described, or
entirely in hardware elements, or entirely in software elements. Also, the par-
ticular division of functionality between the various system components de-
scribed herein is merely exemplary, and not mandatory; functions performed
by a single system component may instead be performed by multiple compo-
nents, and functions performed by multiple components may instead be per-
formed by a single component.

[0171] Reference herein to “one embodiment”, “an embodiment”, or to
“one or more embodiments” means that a particular feature, structure, or
characteristic described in connection with the embodiments is included in at
least one embodiment of the invention. Further, it is noted that instances of

the phrase “in one embodiment” herein are not necessarily all referring to the

same embodiment.
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[0172] Some portions of the above are presented in terms of algorithms
and symbolic representations of operations on data bits within a computer
memory. These algorithmic descriptions and representations are the means
used by those skilled in the data processing arts to most effectively convey the
substance of their work to others skilled in the art. An algorithm is here, and
generally, conceived to be a self-consistent sequence of steps (instructions)
leading to a desired result. The steps are those requiring physical manipula-
tions of physical quantities. Usually, though not necessarily, these quantities
take the form of electrical, magnetic or optical signals capable of being stored,
transferred, combined, compared and otherwise manipulated. It is conven-
ient at times, principally for reasons of common usage, to refer to these sig-
nals as bits, values, elements, symbols, characters, terms, numbers, or the like.
Furthermore, it is also convenient at times, to refer to certain arrangements of
steps requiring physical manipulations of physical quantities as modules or
code devices, without loss of generality.

[0173] It should be borne in mind, however, that all of these and similar
terms are to be associated with the appropriate physical quantities and are
merely convenient labels applied to these quantities. Unless specifically
stated otherwise as apparent from the following discussion, it is appreciated
that throughout the description, discussions utilizing terms such as “process-
ing” or “computing” or “calculating” or “displaying” or “determining” or the
like, refer to the action and processes of a computer system, or similar elec-
tronic computing module and/or device, that manipulates and transforms
data represented as physical (electronic) quantities within the computer sys-
tem memories or registers or other such information storage, transmission or
display devices.

[0174] Certain aspects of the present invention include process steps and
instructions described herein in the form of an algorithm. It should be noted
that the process steps and instructions of the present invention can be embod-

ied in software, firmware or hardware, and when embodied in software, can
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be downloaded to reside on and be operated from different platforms used by
a variety of operating systems.

[0175] 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 readable storage me-
dium, such as, but is not limited to, any type of disk including floppy disks,
optical disks, CD-ROMs, magnetic-optical disks, read-only memories (ROMs),
random access memories (RAMs), EPROMs, EEPROMs, magnetic or optical
cards, application specific integrated circuits (ASICs), or any type of media
suitable for storing electronic instructions, and each coupled to a computer
system bus. Further, the computers referred to herein may include a single
processor or may be architectures employing multiple processor designs for
increased computing capability.

[0176] The algorithms and displays presented herein are not inherently
related to any particular computer, virtualized system, or other apparatus.
Various general-purpose systems may also be used with programs in accor-
dance with the teachings herein, or it may prove convenient to construct more
specialized apparatus to perform the required method steps. The required
structure for a variety of these systems will be apparent from the description
above. 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 pre-
sent invention as described herein, and any references above to specific lan-
guages are provided for disclosure of enablement and best mode of the pre-
sent invention.

[0177]  While the invention has been described with respect to a limited
number of embodiments, those skilled in the art, having benefit of the above

description, will appreciate that other embodiments may be devised which do
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not depart from the scope of the present invention as described herein. In ad-
dition, it should be noted that the language used in the specification has been
principally selected for readability and instructional purposes, and may not
have been selected to delineate or circumscribe the inventive subject matter.
Accordingly, the disclosure of the present invention is intended to be illustra-
tive, but not limiting, of the scope of the invention, which is set forth in the

claims.
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Claims

1. A system for displaying cards for a plurality of open activities in an electronic

device, the activities being ordered in a sequence, the system comprising:

a processor, for running at least two activities concurrently, and for
establishing a card sequence, the card sequence comprising a plurality of cards in a
defined order, wherein each card in the sequence comprises a user interface
corresponding to one of the activities, and wherein one of the cards in the sequence
has focus, and wherein at least one card group is defined as comprising a subset of the

cards;

a display screen, coupled to the processor, the display screen having at least

two modes, wherein:

in a first display mode, the display screen displays a user interface for a single

one of the activities; and

in a second display mode, responsive to the card having focus being a member
of a card group, the display screen displays a representation of the card group

comprising the card having focus; and

in the second display mode, responsive to the card having focus not being a

member of a card group, the display screen displays the card having focus; and
an input device, coupled to the processor, for receiving user input;
wherein:

responsive to user input indicating a mode switch, the display screen switches

from one of the display modes to another of the display modes; and

responsive to user input indicating a switch to another card, the display screen

repositions the cards and the processor changes focus to another card.

2. The system of claim 1, wherein the representation of the card group comprises

a representation of a stack of cards.
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3. The system of claim 1, wherein the processor defines a subset of cards as a

card group responsive to the subset of cards being associated with a common activity.

4. The system of claim I, wherein the processor defines a subset of cards as a

card group responsive to user input defining a group comprising at least two cards.
5. The system of claim 1, wherein:

responsive to user input specifying addition of a card to a group, the processor

adds the card to the group; and

responsive to user input specifying removal of a card from a group, the

processor removes the card from the group.
6. The system of claim 5, wherein:

the user input specifying addition of a card to a group comprises user input

dragging the card to a location corresponding to the group; and

the user input specifying removal of a card from a group comprises user input

dragging the card away from a location corresponding to the group.
7. The system of claim 1, further comprising:

responsive to user input specifying a change to the order of cards in a group,

changing the order of cards in the group.

8. A system for displaying cards for a plurality of open activities in an electronic

device, the activities being ordered in a sequence, the system comprising:

a processor, for running at least two activities concurrently, and for
establishing a card sequence, the card sequence comprising a plurality of cards ina
defined order, wherein each card in the sequence comprises a user interface
corresponding to one of the activities, and wherein one of the cards in the sequence
has focus, and wherein at least one card group is defined as comprising a subset of the

cards;
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a display screen, coupled to the processor, for displaying at least one card, the

display screen having at least two modes, wherein:

in a first display mode, the display screen displays a user interface for a single

one of the activities; and

in a second display mode, the display screen displays the card having focus

and at least a portion of at least one card adjacent to the card having focus; and
an input device, coupled to the processor, for receiving user input;
wherein:

in at least one of the display modes, the display screen displays at least one
card belonging to a card group in a visually distinctive manner with respect to at least

one card not belonging to a card group;

responsive to user input indicating a mode switch, the display screen switches

from one of the display modes to another of the display modes; and

responsive to user input indicating a switch to another card, the display screen

repositions the cards and the processor changes focus to another card.

9. The system of claim 8, wherein the display screen displays the at least one
card belonging to a card group at a first vertical position, and displays the at least one
card belonging to a card group at a second vertical position different from the first

vertical position.

10.  The system of claim 8, wherein the display screen displays the at least one
card belonging to a card group at a first size, and displays the at least one card

belonging to a card group at a second size different from the first size.

11. A system for navigating among a plurality of open activities in an electronic

device, the activities being ordered in a sequence, comprising:

a processor, for running at least two activities concurrently;

47



a display screen, coupled to the processor, having at least three modes,

wherein:

in a first display mode, the display screen displays a user interface for a single

one of the activities;
in a second display mode, the display screen displays:

a first card having focus and corresponding to a first activity, the first card

being displayed at a first size; and

adjacent to the first card, a portion of at least a second card comprising output
for at least a second activity, wherein the first and second activities are adjacent to one

another in the sequence; and
in a third display mode, the display screen displays:

at least two cards adjacent to one another in the sequence, each card
comprising output for an activity, the cards being displayed at a second size smaller

than the first size; and

adjacent to at least one of the displayed cards, a portion of another card

comprising output for an activity; and
an input device, coupled to the processor, for receiving user input;
wherein:

responsive to user input indicating a mode switch, the display screen switches

from one of the display modes to another of the display modes; and

in at least the second and third display modes, responsive to user input

indicating a switch to another card, the display screen repositions the cards.

12.  The system of claim 11, wherein the input device comprises at least one

selected from the group consisting of:

a touch-sensitive layer for the display screen;
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a pointing device;

a touch-sensitive surface,
a stylus;

a track-ball;

a rocker switch;

a directional keypad;

a mouse; and

a touchpad.

13.  The system of claim 11, wherein, in at least the second and third display

modes, the cards are constrained to move along a single axis.

14.  The system of claim 11, wherein each activity comprises at least one selected

from the group consisting of:
a software application;
a task;
a message;
a document;
a web page;
a desk accessory;
a widget;
an applet; and

a function.
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15.  The system of claim 11, wherein, responsive to the input device detecting user
input indicating a change in the order of activities in the sequence, the display screen

changes the order of activities in the sequence.

16.  The system of claim 15, wherein the input device comprises a touch-sensitive

surface, and wherein:

when the display screen is in the second display mode, the user input device
detects user input indicating a change in the order of activities in the sequence by
detecting a tap-hold-drag command with respect to at least one of a displayed card

and a displayed portion of a card; and

when the display screen is in the third display mode, the user input device
detects user input indicating a change in the order of activities in the sequence by

detecting at least one selected from the group consisting of:

a tap-hold-drag command with respect to at least one of a displayed card and a

displayed portion of a card; and

a drag command with respect to at least one of a displayed card and a
displayed portion of a card, wherein the drag command commences in a

predetermined direction.

17.  The system of claim 16, wherein, in at least the second and third display
modes, the cards are constrained to move along a single axis, and wherein the

predetermined direction is substantially perpendicular to the axis.

18.  The system of claim 16, wherein, in at least the second and third display
modes, the cards are constrained to move horizontally, and wherein the predetermined

direction is substantially downwards.

19.  The system of claim 11, wherein, in the third display mode, the display screen

displays at least three cards adjacent to one another in the sequence.
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20.  The system of claim 11, wherein the display screen, in a fourth display mode,
displays a plurality of cards in a grid arrangement, each card corresponding to an

activity.

21, The system of claim 20, wherein, in the fourth display mode, the display
screen displays the cards at a size that is determined based on the number of cards to

display and the size of the display screen.

22.  The system of claim 20, wherein, in the fourth display mode, the display
screen scales the displayed cards so that the displayed cards substantially fill the

display screen.

23.  The system of claim 20, wherein, in the fourth display mode: the display

screen scales the cards to display the cards at a size determined as the maximum of:

a size that would enable cards for all open activities to be displayed

contemporaneously on the screen; and
a predetermined minimum card size;

and wherein, responsive to the display screen displaying cards for fewer than

all open activities, the display screen enables scrolling of the displayed cards.

24.  The system of claim 20, wherein the display screen maintains a persistent

positional relationship among cards in all display modes.

25.  The system of claim 11, wherein the display screen maintains a persistent

positional relationship among cards in all display modes.

26. The system of claim 15, wherein, in each mode, each card comprises a user
interface for a corresponding activity, wherein the user interface is adapted to display
output for the corresponding activity and to receive input for the corresponding

activity.

27. The system of claim 15, wherein:
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in at least one mode, each card comprises a user interface for a corresponding
activity, wherein the user interface is adapted to display output for the corresponding

activity and to receive input for the corresponding activity; and

in at least one other mode, each card comprises a static representation of a user

interface for a corresponding activity.

28.  The system of claim 15, wherein the user input indicating a mode switch

comprises at least one selected from the group consisting of:
a gesture;
keyboard input;
a selection from a menu;
a button press;
activation of an onscreen user interface element; and
a change in orientation of the electronic device.

29. A system for displaying a sequence of cards comprising output for open
activities in an electronic device, the sequence of cards having a beginning and an

end, the system comprising:
a processor, for running at least two activities concurrently;
a display screen, coupled to the processor, having at least two modes, wherein:

in a first display mode, the display screen displays output corresponding to a

single one of the activities; and
in a second display mode, the display screen displays:

a first card having focus and comprising output for a first activity; and
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adjacent to the first card, a portion of at least a second card comprising output
for at least a second activity, wherein the first and second cards are adjacent to one

another in the sequence; and
an input device, coupled to the processor, for receiving user input;
wherein:
responsive to a command to launch an activity that is not currently running:

the processor launches the activity and adds a corresponding card to the end

of the sequence of cards; and
the display screen changes focus to the added card; and
responsive to a command to launch an activity that is currently running:

the display screen changes focus to a card corresponding to the activity

specified by the command.

30.  The system of claim 29, wherein, responsive to a command to launch an

activity that is currently running:

the processor rearranges the sequence of cards to position the card

corresponding to the activity at the end of the sequence.

31.  The system of claim 30, wherein the beginning of the sequence of cards
comprises the leftmost position in the sequence of cards, and the end of the sequence

of cards comprises the rightmost position in the sequence of cards.

32. A system for displaying a sequence of cards comprising output for open
activities in an electronic device, the sequence of cards having a beginning and an

end, the system comprising;
a processor, for running at least two activities concurrently;

a display screen, coupled to the processor, having at least two modes, wherein:
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in a first display mode, the display screen displays output corresponding to a

single one of the activities; and
in a second display mode, the display screen displays:
a first card having focus and comprising output for a first activity; and

adjacent to the first card, a portion of at least a second card comprising output
for at least a second activity, wherein the first and second cards are adjacent to one

another in the sequence; and
an input device, coupled to the processor, for receiving user input;
wherein:
the processor is adapted to add a new card to the sequence of cards, by:

responsive to the new card being unrelated to an open activity, adding the new

card to the end of the sequence of cards; and

responsive to the new card being related to an open activity, adding the new
card to the sequence of cards at a position adjacent to a card corresponding to the

related open activity; and

responsive to the processor adding a new card, the display screen changes

focus to the new card.
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