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(54) Method and Apparatus for switching control among connected devices

(57) A system, method, apparatus, means, and
computer program code for shifting focus between mul-
tiple devices (102, 104). In some embodiments, a meth-
od in accordance with the present invention may include
determining a rule regarding when focus shifts from a
first device (102), or an application (154) operating on

the first device (102), to a second device (104), or an
application (160) operating on the second device (104),
and changing focus from the first device (102) to the sec-
ond device (104) or their respective applications (154,
160) in accordance with the rule. The rule may be based
on position or movement of a cursor (120) on a display
(110) associated with the first device (102).
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Description

FIELD OF THE INVENTION

[0001] The present invention relates to a method and
apparatus for shifting focus between multiple devices.

BACKGROUND OF THE INVENTION

[0002] Many people commonly use multiple electron-
ic devices such as computers, cellular telephones, per-
sonal data assistants (PDAs), etc. In some circumstanc-
es, two of the devices may be connected together to al-
low data to be interchanged between the devices. For
example, a PDA may be connected to a computer by
means of a cable to transfer data or programs between
the two devices. Such communication between the two
devices may occur periodically to keep both of the de-
vices updated or synchronized. Typically, the PDA is
placed in a cradle, dock, or other docking station or dock
that is connected via the cable to the computer.
A user may leave the PDA in the docking station while
using the computer. While the PDA is in the cradle, the
user may update information and programs on the PDA
by directing the computer or performing actions on the
computer.
Unfortunately, the user is unable to interact directly with
the PDA using the keyboard, mouse, or other input de-
vice connected to the computer. For example, suppose
the user is working on the computer with a PDA in a
cradle that is attached to the computer. A reminder
alarm sounds on the PDA as a result of a scheduling
program operating on the PDA. If the user wishes to
clear or cancel the reminder on the PDA, the user must
remove his or her hands from the keyboard or mouse in
order to interact with the PDA's touch screen or other
input device. Thus, changing interaction between the
user and the PDA and computer, or vice versa, requires
the user to change from using input device(s) associat-
ed with the PDA to using input devices associated with
the computer, and vice versa. In this case, despite the
connection between the PDA and the computer, the us-
er is interacting with the two devices independently.
While the computer may allow indirect interaction with
some of the functions of the PDA while the PDA is in the
cradle, the user cannot use the keyboard and mouse to
directly interact with the PDA, switch focus between the
computer and the PDA, or use integrate use of the PDA
and computer.
It would be advantageous to provide a method and ap-
paratus that overcame the drawbacks of the prior art. In
particular, it would be desirable to provide methods, ap-
paratus, means and computer code that facilitated the
use of input devices connected to one device with other
devices in an integrated manner while allowing focus
between the two devices to be controlled by a user with
the input devices.

SUMMARY OF THE INVENTION

[0003] Embodiments of the present invention provide
a system, method, apparatus, means, and computer
program code for shifting focus between multiple devic-
es and/or for facilitating use of one or more input devices
connected to one device with one or more other devices
in an integrated manner while allowing focus between
the devices to be controlled by a user with the input de-
vice(s). Different rules may govern when focus is shifted
from the first device to the second device as compared
to when focus is shifted from the second device to the
first device. In some embodiments, both devices may
be of the same type (e.g., personal computers). In other
embodiments, the devices may be of different types (e.
g., a personal computer and a personal data assistant).
[0004] Additional objects, advantages, and novel fea-
tures of the invention shall be set forth in part in the de-
scription that follows, and in part will become apparent
to those skilled in the art upon examination of the fol-
lowing or may be learned by the practice of the inven-
tion.
[0005] According to some embodiments of the
present invention, a method for changing focus between
a first device and a second device may include deter-
mining a plurality of devices; determining a rule regard-
ing when focus shifts from a first of the plurality of de-
vices to a second of the plurality of devices; and chang-
ing focus from the first of the plurality of devices to the
second of the plurality of devices in accordance with the
rule. In some other embodiments, a method for chang-
ing focus between a first device and a second device
may include determining a plurality of devices; deter-
mining a spatial arrangement between a display asso-
ciated with a first of the plurality of devices and a display
associated with a second of the plurality of devices; and
changing focus between the first of the plurality of de-
vices and the second of the plurality of devices based
on movement of a cursor on the display associated with
the first of the plurality of devices. In some still further
embodiments, a method for changing focus between a
first device and a second device may include determin-
ing a plurality of devices; determining a spatial arrange-
ment between a display associated with a first of the plu-
rality of devices and a display associated with a second
of the plurality of devices; changing position of a cursor
from the display associated with the first of the plurality
of devices to the display associated with the second of
the plurality of devices when the cursor is positioned in
a designated area on the display associated with the first
of the plurality of devices; and changing focus between
the first of the plurality of devices and the second of the
plurality of devices when the cursor is positioned in a
designated area on the display associated with the first
of the plurality of devices.
[0006] According to some embodiments of the
present invention, a system for changing focus between
a first device and a second device may include a first
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device; a second device; and software operating in con-
junction with the first device and the second device, the
software being operative to determine a rule regarding
when focus shifts from a first device to the second de-
vice; and change focus from the first device to the sec-
ond device in accordance with the rule. The software
may be operating on the first device and/or on the sec-
ond device. In some further embodiments, a system for
changing focus between a first device and a second de-
vice may include a first device; a second device; and
software operating in conjunction with the first device
and the second device, the software being operative to:
determine a spatial arrangement between a display as-
sociated with the first device and a display associated
with the second device; and change focus between the
first device and the second device based on movement
of a cursor on the display associated with the first of the
plurality of devices. In some still further embodiments,
a system for changing focus between a first device and
a second device may include a first device; a second
device; and software operating in conjunction with the
first device and the second device, the software being
operative to: determine a spatial arrangement between
a display associated with the first device and a display
associated with the second device; change position of
a cursor from the display associated with the first device
to the display associated with the second device when
the cursor is positioned in a designated area on the dis-
play associated with the first device; and changing focus
between the first device and the second device when
the cursor is positioned in a designated area on the dis-
play associated with the first device.
According to some embodiments of the present inven-
tion a computer program product in a computer readable
medium for changing focus between a first device and
a second device may include first instructions for iden-
tifying a plurality of devices; second instructions for iden-
tifying a rule regarding when focus shifts from a first of
the plurality of devices to a second of the plurality of de-
vices; and third instructions for shifting focus from the
first of the plurality of devices to the second of the plu-
rality of devices in accordance with the rule. In some
further embodiments, a computer program product in a
computer readable medium for changing focus between
a first device and a second device may include first in-
structions for identifying a plurality of devices; second
instructions for identifying a spatial arrangement be-
tween a display associated with a first of the plurality of
devices and a display associated with a second of the
plurality of devices; and third instructions for shifting fo-
cus between the first of the plurality of devices and the
second of the plurality of devices based on movement
of a cursor on the display associated with the first of the
plurality of devices. In some other embodiments, a com-
puter program product in a computer readable medium
for changing focus between a first device and a second
device may include first instructions for identifying a spa-
tial arrangement between a display associated with the

first device and a display associated with the second de-
vice; second instructions for shifting position of a cursor
from the display associated with the first device to the
display associated with the second device when the cur-
sor is positioned in a designated area on the display as-
sociated with the first device; and third instructions for
shifting focus between the first device and the second
device when the cursor is positioned in a designated ar-
ea on the display associated with the first device.
[0007] With these and other advantages and features
of the invention that will become hereinafter apparent,
the nature of the invention may be more clearly under-
stood by reference to the following detailed description
of the invention, the appended claims and to the several
drawings attached herein.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] The accompanying drawings, which are incor-
porated in and form a part of the specification, illustrate
the preferred embodiments of the present invention, and
together with the descriptions serve to explain the prin-
ciples of the invention.

Figure 1 is an illustration of operation of devices in
accordance with the present invention;
Figure 2 is another illustration of a representative
operation of the two devices of Figure 1;
Figure 3 is another illustration of a representative
operation of the two devices of Figure 1;
Figure 4 is a block diagram of components for the
devices of Figure 1;
Figure 5 is a representation of a first embodiment
of a method in accordance with the present inven-
tion and usable with the devices of Figure 1;
Figure 6 is a representation of a second embodi-
ment of a method in accordance with the present
invention and usable with the devices of Figure 1;
and
Figure 7 is a representation of a third embodiment
of a method in accordance with the present inven-
tion and usable with the devices of Figure 1.

DETAILED DESCRIPTION

[0009] Applicant has recognized that there is a need
for systems, means, computer code and methods that
allow focus to change or be shifted from one device to
another device. A change of focus from one device to
another device may be based, in whole or in part, on
one or more established or designated rules. For exam-
ple, positioning of a cursor on or in a designated area
or location on a display associated with a first device (e.
g., a computer) may cause focus to shift from the com-
puter to a second device (e.g., a PDA, a second com-
puter) directly or indirectly connected to or in communi-
cation with the first device. Such connection may include
a physical wire or cable connected between the two de-
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vices or may occur via wireless transmissions or com-
munications (e.g., radio frequency or infrared transmis-
sions). In some embodiments, the two devices may be
capable of being used independently and autonomously
from each other, may operate under different operating
systems, and/or may be connected to each other or in
communication with each other primarily for purposes
of exchanging data, software, etc. In some embodi-
ments, the two devices may be the same type of device.
That is, both devices may be computers, PDAs, etc. Al-
ternatively, in other embodiments, the devices may be
of different types. In some embodiments, more than two
devices may be used and focus shifted between the
more than two devices in accordance with the methods
described herein.
Each device may include a processor capable of oper-
ating the device, executing software, etc. For purposes
of the present invention, a device may include one or
more displays (e.g., screens, monitors, CRTS) and, in
some embodiments, hardware and software needed to
use the display, present text, icons, messages, graph-
ics, etc. on the display, etc. Typically, a device will in-
clude a processor or controller capable of executing or
implementing software and also may include memory or
data storage, input devices (e.g., keyboard, stylus), out-
put devices (e.g., printer, speaker), etc.
For purposes of the present invention, in some embod-
iments providing "focus" on or to a device may mean,
refer to and/or include that the device may receive in-
puts, the device is active, a window, icon or software
operating on the device may become active, a window
or software operating on the device may become capa-
ble of receiving inputs, that an application or other soft-
ware operating on the device has focus, the device is
enabled for typing or menu activity from a keyboard or
other input device, a window or software operating on
the device is enabled for typing or menu activity from a
keyboard or other input device, a contextual operation
environment is or has been provided to the device or an
application operating on the device, a etc. In some em-
bodiments, a change or shift of focus from one device
to a second device may be, refer to, mean or include
changing or shifting focus or context from an application,
icon or window operating or displayed on the first device
to an application, icon or window operating or displayed
on the second device. In some embodiments, a device
or software application may indicate possession of fo-
cus, a change of possession of focus, and/or a loss of
focus by making a sound, displaying an icon, text mes-
sage or image, changing the look or location of an icon,
changing background or foreground color, etc. In some
embodiments, a change of or shift in focus from one ap-
plication to another application and/or from one device
to another device may result in or require changes in
registry or registration information or settings, configu-
ration information or settings, operating system informa-
tion or settings, initialization information or settings, a
change in context or contextual operation of an input de-

vice or application, context switching or activity between
the two applications, etc.
In some embodiments, once focus has shifted from a
first device to a second device, the cursor may appear
on a display associated with the second device. Posi-
tioning of the cursor on or in a designated area or loca-
tion on the display associated with a second device may
cause focus to shift from the second device to the first
device. Alternatively, positioning of the cursor on or in a
designated area or location on the display associated
with a first device may cause focus to shift from the sec-
ond device to the first device. Different rules may govern
when focus is shifted from the first device to the second
device as compared to when focus is shifted from the
second device to the first device. Software operating on
one or both of the devices may control implementation
and management of the rules, as well as the change of
focus from one device to another device. In some em-
bodiments, more than two devices might be used.
These and other features will be discussed in further de-
tail below, by describing a system, individual devices,
and processes according to embodiments of the inven-
tion.

SYSTEM

[0010] Now referring to Figure 1, a system 100 in-
cludes two devices, namely a computer 102 and a PDA
104. The PDA 104 is positioned in a cradle or dock 106
that is connected to the computer 102 via a cable 108.
While connection between the computer 102 and the
PDA 104 is shown via the cable 108, in some embodi-
ments the computer 102 and the PDA 104 may commu-
nicate with each other via wireless transmission.
[0011] The computer 102 may include a display, CRT
or screen 110 and one or more input devices, such as
a mouse 112 and a keyboard 114. The computer 102
may be or include any type of computer, computer sys-
tem, etc. and may have many different hardware and/or
software configurations. Similarly, the PDA 104 may in-
clude a display or screen 116 and input buttons 118. The
PDA 104 also may be or include many different hard-
ware and/or software configurations. For example, the
PDA 104 may be or include a PalmTM M515 or VII hand-
held device, a HandspringTM Visor Pro or Visor Edge
handheld device, a HP JornadaTM Pocket PC device, or
a CompaqTM iPAQ Pocket PC H3870 or H3760 device.
Typically, a cursor 120 will be illustrated or shown on the
display or screen 110 of the computer 102. Moving the
mouse 112 may result in a corresponding movement of
the cursor 120 on the display 110.
A user may interact with the computer 102 by using ei-
ther or both the mouse 112 and the keyboard 114. In
addition, the user may interact with the PDA 104 by us-
ing the buttons 118 or by tapping (e.g., with a stylus) on
the display 116 if the display 116 is a touch screen. Soft-
ware operating on the computer 102 and the PDA 104
may allow data and programs to be transferred between
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the computer 102 and the PDA 104.
In some embodiments, one or more rules may be used
to govern when focus is shifted from one device to an-
other device. Software may be operating in conjunction
with the devices to implement the rule(s), control shifting
of focus from one device to another device, etc. The soft-
ware may be resident and operating on one or both of
the devices or act in a distributed manner on the two
devices.
In some embodiments of the present invention, the po-
sition or movement of the cursor 120 on the display 110
of the computer 102 may be used to control the direction
of inputs from the mouse 112 or the keyboard 114 and/
or whether focus is on the computer 102 or the PDA 104.
For example, focus may shift from the computer 102 to
the PDA 104, or from an application operating on the
computer 102 to an application operating on the PDA
104, if the cursor 120 is positioned along the right side
or edge of the display 110.
In some embodiments, in addition to interacting directly
with the PDA 104 via the buttons 118, the user also may
interact directly with the PDA 104 via the mouse 112
and/or the keyboard 114 depending on the position of
the cursor 120 on the display 110. Continuing the previ-
ous example, so long as the cursor 120 is positioned
anywhere on the display 110 except along the right edge
122 of the display 110, all inputs made via the mouse
112 or the keyboard 114 will be directed to the computer
102 and/or and operating system or application operat-
ing on the computer 102. Thus, the focus of activity re-
mains on the computer 102 and/or an application oper-
ating on the computer 102. If however, the cursor 120
is positioned along the right edge 122 of the display 110,
as illustrated by the mark 124 on the display 110, all in-
puts made via the mouse 112 or the keyboard 114 will
be directed to the PDA 104 and/or an operating system
or application operating on the PDA 104. Thus, the focus
of activity will be directed to the PDA 104 and/or an ap-
plication operating on the PDA 104.
A user may load, access and use applications on the
computer 102 using the keyboard 114 and the mouse
112 as long as focus is provided to the computer 102,
as indicated by the position of the cursor 120 on the dis-
play 110 in locations on the display 110 other than along
or in the right edge 122 of the display 110. Similarly, the
user may load, access and use applications on the PDA
104 using the keyboard 114 and the mouse 112 so long
as focus is provided to the PDA 104, as indicated by the
position of the cursor 120 in locations in or along the
right edge 122 of the display 110 of the computer 102
and/or the position of the cursor 120 in locations on the
display 116 of the PDA other than the left edge of the
display 116.
In some embodiments, movement of the cursor 120
along or in the right edge or side 122 of the display 110
may cause the cursor 120 to appear on the display 116
of the PDA 104, as illustrated by the mark 126 on the
display 116. The cursor 120 may immediately shift or

appear to move from the display 110 to the display 116
or gradually shift or appear to move from the display 110
to the display 116. Further movements of the mouse 112
may cause the cursor 120 to change position on the dis-
play 116 of the PDA 104. The focus of activity will remain
on the PDA 104, and/or software operating on the PDA
104, until such time as the cursor 120 is positioned along
the left edge or side 128 of the display 116.
In some embodiments, the PDA 104 may not use or dis-
play a cursor. Thus, when the cursor 122 is moved along
or in the right edge or side 122 of the display 110, the
PDA 104 may still gain focus. In addition, the PDA 104
may be able to receive inputs from the keyboard 114
and/or the mouse 112. The PDA 104 may indicate that
it has focus by lighting up the display 110, by flashing or
otherwise providing a message or image (which may be
an image of a cursor) on the display 116, by providing a
signal or sound via the cradle 106, displaying an icon
on the display 116, etc.
In the previous example, a spatial relationship is estab-
lished between the computer 102 and the PDA 104.
That is, positioning of the cursor 120 along or in the right
edge or side 122 of the display 110 is used to change
focus from the computer 102 to the PDA 104 and posi-
tioning of the cursor 120 along or in the left edge 128 of
the display 116 is used to change focus from the PDA
104 to the computer 102.
In some embodiments, different spatial relationships
may be used between the computer 102 and the PDA
104. For example, now referring to Figures 2 and 3, the
PDA 104 is now located to the left display 110. Note that,
for purposes of discussion of Figures 2 and 3, the com-
puter 102 and the PDA 104 are assumed to be connect-
ed or in communication in some fashion, even though
the cradle 106 and the cable 108 are not shown in Figure
2 or Figure 3.
In the orientation of the computer 102 and the PDA 104
shown in Figures 2 and 3, positioning the cursor 120 in
the position 124 may not change focus from the compu-
ter 102 to the PDA 104. Rather, positioning the cursor
120 to a location along the left edge or area 130 of the
display 110 may change focus from the computer 102
to the PDA 104. Similarly, if the cursor 120 is shown on
the display 116 of the PDA 104 while focus is provided
to the PDA 104, the focus may remain on the PDA 104
until such time as the cursor is moved to the right edge
or area 132 of the display 116 of the PDA 104, at which
time focus will shift back to the computer 102.
[0012] Now referring to Figure 4, a block diagram of
the computer 102 and the PDA 104 are illustrated along
with representative software components. Many differ-
ent types of implementations or hardware/software con-
figurations can be used for the computer 102 and/or the
PDA 104, and with the methods disclosed herein, and
the methods disclosed herein are not limited to any spe-
cific hardware/software configuration for the computer
102 and/or the PDA 104.
[0013] In the representative computer 102 illustrated
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in Figure 4, the computer 102 may include an operating
system 150 and at least one application 154. Similarly,
the PDA 104 may include an operating system 156 and
at least one application 160. One or more input devices
162 (e.g., the mouse 112, the keyboard 114) may be
connected to the computer 102. Either or both of the
computer 102 and the PDA104 may include other soft-
ware and/or hardware components not shown in Figure
4 (e.g., output devices, input devices, memory, data
storage, databases, applications, interfaces, control
programs, processors or controllers, communication
ports, clocks, etc.).
[0014] In some embodiments, the operating system
150 may recognize and/or establish connection of the
PDA 104 to the cradle 106 and facilitate communication,
data transfer, etc. between the computer 102 and the
PDA 104. The operating system 150 may track and rec-
ognize the position of the cursor 120 and change focus
between the computer 102 and the PDA 104 depending
on the position of the cursor 120. When focus is provided
to or on the computer 102, the operating system 150
may direct input from the input device 162 for use with
the computer 150, the application 154, etc.
[0015] In some embodiments, the application 154
may recognize and/or establish connection of the PDA
104 to the cradle 106 and facilitate communication, data
transfer, etc. between the computer 102 and the PDA
104. The application 154 may track and recognize the
position of the cursor 120 and change focus between
the computer 102 and the PDA 104 depending on the
position of the cursor 120. As previously discussed
above, such change in focus from the computer 102 to
the PDA 104 may comprise or include a change in focus
from an application operating on the computer 102 to
an application operating on the PDA 104. When focus
is provided to or on the computer 102, the application
154 may direct input from the input device 162 for use
with the computer 150, the application 154, the operat-
ing system 150, etc. Alternatively, in some embodi-
ments, when focus is provided to or on the PDA 104,
the operating system 150 may direct input from the input
device 162 to the PDA 104, the application 160, the op-
erating system 156, etc. Thus, in some embodiments,
the control or management of focus and the shifting of
focus between the computer 102 and the PDA 104 may
be handled by the operating system 150 and/or the ap-
plication 154, particularly when managing or controlling
a change of focus from the computer 102 to the PDA
104. In other embodiments, the control or management
of focus and the shifting of focus from between the com-
puter 102 and the PDA 104 may be handled by the op-
erating system 156 and/or the application 160, particu-
larly when managing or controlling a change of focus
from the PDA 104 to the computer 102. In other embod-
iments, the control or management of focus and the
shifting of focus from the computer 102 and the PDA
104, and vice versa, may be handled by the operating
system 150 and/or the application 154 in conjunction

with the operating system 156 and/or the application
160.
[0016] When focus is shifted from the computer 102
to the PDA 104, the operating system 156 and/or the
application 160 resident on the PDA 104 may control or
manage inputs from the input device 162 provided to the
PDA 104 by the computer 102 via the cable 108. For
example, the operating system 156 may process inputs
or signals initiated or originated by the input device 162
and received from computer 102 via the cable 108. In
some embodiments, inputs or signals initiated by the in-
put device 162 may be altered, mapped, reformatted, or
transformed by the computer 102 (e.g., by the operating
system 150 or the application 154) prior to sending them
to the PDA 104 or by the PDA 104 (e.g., by the operating
system 156 or the application 160) after receiving them
from the computer 102. For example, the application
160 or the operating system 156 operating on the PDA
104 may not recognize or use some signals generated
by the input device 162. Thus, the operating system 150
or the application 154 operating on the computer 102
may transform or map signals initiated by the input de-
vice 162 into a signal that can be recognized and used
by the operating system 156 or the application 160 op-
erating on the PDA 104. As another example, the oper-
ating system 156 may take signals initiated by the input
device 162 and received from the computer 102 and
transform or map them into signals that can be recog-
nized and used by the application 160. As a third exam-
ple, the application 160 may take signals initiated by the
input device 162 and received from the computer 102
and transform or map them into signals that can be rec-
ognized and used by the operating system 156 or other
software operating on the PDA 104.
In some embodiments, software may be operating in
conjunction with the computer 102 and/or the PDA 104
to implement one or more rules regarding the change
or shift of focus from the computer 102 to the PDA, and
vice versa. The software may be resident and operating
on one or both of the devices 102, 104, or act in a dis-
tributed manner on the two devices 102, 104. In some
embodiments, the software may operate in conjunction
with, or be part of, the application 154 and/or the oper-
ating system 150 resident on the computer 102. Simi-
larly, in some embodiments, the software may operate
in conjunction with, or be part of, the application 156
and/or the operating system 156 resident on the PDA
104.
[0017] While the system 100 and the methods de-
scribed herein primarily relate to the use of a computer
and a PDA, the methods and systems of the present
invention also work with other combinations of devices.
In some embodiments such devices may be or include
one or more of the following: personal computer, porta-
ble computer, mobile or fixed user station, workstation,
network terminal or server, telephone, beeper, kiosk,
personal digital assistant, facsimile machine, two-way
pager, radio, cable set-top box, etc.
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Process Description

[0018] Reference is now made to Figure 5, where a
flow chart 200 is shown which represents the operation
of a first embodiment of the present invention. The par-
ticular arrangement of elements in the flow chart 200 is
not meant to imply a fixed order to the steps; embodi-
ments of the present invention can be practiced in any
order that is practicable.
[0019] Processing begins at a step 202 during which
multiple devices (e.g., the computer 102, the PDA 104)
with multiple displays are determined or recognized. For
example, the application 154 or the operating system
150 operating or resident on the computer 102 may rec-
ognize that the computer 102 and the PDA 104 are in
communication or are at least connected (e.g., via the
cradle 106 and the cable 108). Such a determination
may be made at many times such as, for example, when
the computer 102 is first booted or powered up, when
the PDA 104 is placed in the cradle 108, when the ap-
plication 154 is first loaded up or initialized, etc. In ad-
dition, the PDA 104, or the application 160 or the oper-
ating system 156 operating or resident on the PDA 104,
may recognize or enable communication via the cable
108 when the PDA 104 is placed in the cradle 106.
[0020] In some embodiments, the step 202, or deter-
mining one or more devices, may be or include one or
more of the following: receiving data indicative of at least
one of a plurality of devices; selecting at least one device
from a plurality of devices associated with a user; re-
ceiving data indicative of at least one of a plurality of
devices associated with a user; recognizing or other-
wise determining the existence of two or more connect-
ed devices, recognizing or establishing a connection
(which might be wireless) between two or more devices,
recognizing or establishing a relationship between two
or more devices such that focus can shift between the
devices, recognizing or otherwise determining that a re-
lationship exists between two or more devices such that
focus can shift between the devices, etc. In some em-
bodiments, software implementing the step 202 or the
method 200 may be configured to recognize devices,
establish a relationship between devices such that focus
between the devices can change, etc., or be used in es-
tablishing the connection or relationship between the
devices.
During an optional step 204, a spatial relationship be-
tween displays forming part of or otherwise associated
with the devices determined during the step 202 is rec-
ognized or otherwise determined. The spatial relation-
ship may indicate the relative positions of two or more
of the displays. For example, in Figure 1, the display 110
of the computer 102 is positioned to the left of the display
116 of the PDA 104. In Figures 2 and 3, the display 110
of the computer 102 is positioned to the right of the dis-
play 116 of the PDA 104.
[0021] In some embodiments, a spatial relationship
between two or more devices may be assumed unless

altered by a user or application. For example, the display
116 of the PDA 104 may be assumed to be positioned
to the right of the display 110 of the computer 102 unless
otherwise indicated. In other embodiments, the operat-
ing system 150 or the application 154 may ask a user
to select or indicate a spatial relationship between the
devices (or their respective displays).
[0022] In some embodiments, determining a spatial
arrangement between two or more devices may be or
include receiving data indicative of the spatial arrange-
ment; allowing a user to designate the spatial arrange-
ment; allowing an application operating on the first de-
vice to designate the spatial arrangement; and/or allow-
ing an application operating on the second device to
designate the spatial arrangement; detecting a spatial
arrangement between two devices; etc. For example, in
some embodiments, hardware and/or software operat-
ing on or in conjunction with two or more devices might
detect a spatial arrangement between the two devices
or a spatial arrangement between displays associated
with the two devices.
[0023] The spatial relationship between two or more
devices or their displays may be used to control or man-
age change of focus between the devices. For example,
as previously discussed above, when the PDA 104 is
positioned to the right of the display 110 of the computer
102, positioning the cursor 120 along the right edge 122
of the display 110 may cause focus to change from the
computer 102 to the PDA 104. If the PDA 104 is posi-
tioned to the left of the display 110 of the computer 102,
positioning the cursor along the right edge of the display
110 may not cause focus to change from the computer
102 to the PDA 104. Rather, positioning the cursor 120
along the left edge 130 of the display 110 may cause
focus to change from the computer 102 to the PDA 104.
[0024] During a step 206, focus is changed between
the devices determined during the step 202 (e.g., the
computer 102 and the PDA 104) depending on where
the cursor 120 is positioned as governed by the spatial
relationship between the devices (or their respective
displays).
[0025] In some embodiments, changing focus from a
first device to a second device depending on location of
a cursor may be, result in, require, or include the first
device no longer being active and the second device be-
coming active, an application on the first device no long-
er being active and an application on the second device
becoming active, the second device becoming capable
of receiving an input, an application operating on the
second device becoming capable of receiving an input,
the first device becoming incapable of receiving an in-
put, an application on the first device becoming incapa-
ble of receiving an input, etc. In some embodiments,
changing or shifting focus from the device to the second
device may cause a change in registry settings or infor-
mation, configuration settings or information, initializa-
tion settings or information, and/or operating system
settings or information for the first device, the second
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device, an application or operating system operating on
the first device, and/or an application or operating sys-
tem operating on the second device. In some embodi-
ments, changing focus from a first device to a second
device depending on a location of a cursor may be, re-
sult in, require or include changing focus from an appli-
cation operating on the first device to an application op-
erating on the second device.
Reference is now made to Figure 6, where a flow chart
210 is shown which represents the operation of a sec-
ond embodiment of the present invention. The particular
arrangement of elements in the flow chart 210is not
meant to imply a fixed order to the steps; embodiments
of the present invention can be practiced in any order
that is practicable. The method 210 is particularly suited
for embodiments where the cursor 120 may appear on
different displays (e.g., the cursor may appear on the
display 110 of the computer 102 and the display 116 of
the PDA 104). Note that the cursor may take different
forms, looks, colors, sizes, shapes, etc. when changing
from a position on a first display to a position on a second
display. Thus, the PDA 104 may display the cursor 120
differently on the display 116 than the computer 102
does on the display 110.
The method 210 includes the steps 202 and 204 previ-
ously discussed above. In addition, the method 210 in-
cludes a step 212 during which position of a cursor 120
is changed from a first display to a second display as
the cursor 120 "leaves" the first display. For example, in
the example previously discussed above with regard to
Figure 1, moving the cursor 120 to or along the right
edge 122 of the display 110 may cause the cursor 120
to stop appearing on the display 110 of the computer
102 and start appearing on the display 116 of the PDA
104. The mark 126 on the display 116 indicates that the
cursor 120 is starting to appear on the display 116 and
disappear from the display 110.
[0026] During a step 214, focus is shifted from the first
display to the second display as the cursor 120 leaves
the first display (e.g., when some or all of the cursor is
no longer shown or no longer appears on the first dis-
play) and enters the second display (e.g., when some
or all of the cursor now appears on the second display).
Reference is now made to Figure 7, where a flow chart
220 is shown which represents the operation of a sec-
ond embodiment of the present invention. The particular
arrangement of elements in the flow chart 220 is not
meant to imply a fixed order to the steps; embodiments
of the present invention can be practiced in any order
that is practicable.
The method 220 includes the step 202 previously dis-
cussed above. In addition, the method 220 includes a
step 222 during which a rule is recognized, established
or otherwise determined governing or managing when
focus shifts from a first of the devices determined during
the step 202 to a second of the devices determined dur-
ing the step 202. For example, a rule may be based on
a position of the cursor 120 on the display 110 of the

computer 102. So long as the cursor 120 is not in a des-
ignated area (e.g., right edge of the display 110, center
of the display 110, within a box, icon, etc. appearing on
the display 110), the focus remains on the computer
102. When the cursor 120 is moved to the designated
position or area, the focus shifts from the computer 102
to the PDA 104. If the cursor 120 is not displayed on or
by the PDA 104 when focus is on the PDA 104, the focus
may remain on the PDA 104 until the cursor 120 is
moved out of the designated area on the display 110,
until a command is entered on the PDA 104, etc. If the
cursor 120 is displayed on the PDA 104 when focus is
on the PDA 104, the focus may remain on the PDA 104
until the cursor 120 is moved to a designated position
or area on the display 116 (e.g., the left edge of the dis-
play 116, an icon appearing on the display 116).
Other rules may be based on different events other than
the position or movement of the cursor. For example,
entry of a designated keystroke on the keyboard 114
may cause focus to shift from the computer 102 to the
PDA 104. Another keystroke entry may shift focus from
the PDA 104 back to the computer 102. As another ex-
ample, a rule may be based on a user action or the oc-
currence of a designated event (e.g., entering a specific
sequence of keys or a command, moving a cursor to a
specific position on the display 116, selecting a focus
shifting command from a menu or toolbar, entering or
making a specific vocal command or sound when the
computer 102 or the PDA 104 is able to accept process
such audible input, etc.). The occurrence of the desig-
nated event or the user action may cause focus to shift
from the computer 102 to the PDA 104, or vice versa.
In some embodiments, determining one or more rules
may be or include one or more of the following: receiving
a rule from a user; retrieving a rule; implementing a des-
ignated rule; determining a rule associated with a de-
vice; determining a rule associated with software oper-
ating on a device; determining a rule associated with a
specific user; receiving or retrieving data indicative of a
rule; allowing a user to select or designate a rule; etc.
[0027] During a step 224, focus is shifted from a first
device determined during the step 202 to a second de-
vice determined during the step 202 in accordance with
the rule determined during the step 222. In some em-
bodiments, more than one rule may be used and/or
more than two displays or devices may be involved.
[0028] In some embodiments, changing of shifting fo-
cus from a first device to a second device in accordance
with a rule may be, result in, require or include the first
device no longer being active and the second device be-
coming active, an application on the first device no long-
er being active and an application on the second device
becoming active, the second device becoming capable
of receiving an input, an application operating on the
second device becoming capable of receiving an input,
the first device becoming incapable of receiving an in-
put, an application on the first device becoming incapa-
ble of receiving an input, etc. In some embodiments,
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changing or shifting focus from the device to the second
device may cause a change in registry settings or infor-
mation, configuration settings or information, initializa-
tion settings or information, and/or operating system
settings or information for the first device, the second
device, an application or operating system operating on
the first device, and/or an application or operating sys-
tem operating on the second device. In some embodi-
ments, changing focus from a first device to a second
device in accordance with a rule may be, result in, re-
quire or include changing focus from an application op-
erating on the first device to an application operating on
the second device. In some embodiments of the meth-
ods disclosed herein, a user may choose or select to
enable focus shifting between two or more devices. For,
example, a user may have a computer connected to a
PDA to enable transfer of data from the computer to the
PDA, or vice versa. However, the user may not want fo-
cus to shift from the computer to the PDA unless the
user specifically enables, authorizes or initiates such fo-
cus changing ability. Thus, the methods may include
steps of receiving or detecting such user enablement,
authorization or initiation, requesting consent from the
user to enable, authorize or initiate focus changing ca-
pabilities, or displaying information regarding the ability
of two devices to change focus when enabled, author-
ized or initiated by the user.
[0029] The methods of the present invention may be
embodied as a computer program developed using an
object oriented language that allows the modeling of
complex systems with modular objects to create ab-
stractions that are representative of real world, physical
objects and their interrelationships. However, it would
be understood by one of ordinary skill in the art that the
invention as described herein could be implemented in
many different ways using a wide range of programming
techniques as well as general-purpose hardware sys-
tems or dedicated controllers. In addition, many, if not
all, of the steps for the methods described above are
optional or can be combined or performed in one or
more alternative orders or sequences without departing
from the scope of the present invention and the claims
should not be construed as being limited to any partic-
ular order or sequence, unless specifically indicated.
Each of the methods described above can be performed
on a single computer, computer system, microproces-
sor, etc. In addition, two or more of the steps in each of
the methods described above could be performed on
two or more different computers, computer systems, mi-
croprocessors, etc., some or all of which may be locally
or remotely configured. The methods can be implement-
ed in any sort or implementation of computer software,
program, sets of instructions, code, ASIC, or specially
designed chips, logic gates, or other hardware struc-
tured to directly effect or implement such software, pro-
grams, sets of instructions or code. The computer soft-
ware, program, sets of instructions or code can be stor-
able, writeable, or savable on any computer usable or

readable media or other program storage device or me-
dia such as a floppy or other magnetic or optical disk,
magnetic or optical tape, CD-ROM, DVD, punch cards,
paper tape, hard disk drive, ZipTM disk, flash or optical
memory card, microprocessor, solid state memory de-
vice, RAM, EPROM, or ROM.
Although the present invention has been described with
respect to various embodiments thereof, those skilled
in the art will note that various substitutions may be
made to those embodiments described herein without
departing from the spirit and scope of the present inven-
tion.
The words "comprise," "comprises," "comprising," "in-
clude," "including," and "includes" when used in this
specification and in the following claims are intended to
specify the presence of stated features, elements, inte-
gers, components, or steps, but they do not preclude
the presence or addition of one or more other features,
elements, integers, components, steps, or groups there-
of.
[0030] The embodiments of the invention in which an
exclusive property or privilege is claimed are defined as
follows:

Claims

1. A method for changing focus between a first device
(102) and a second device (104), comprising:

determining a plurality of devices (102, 104);
determining a rule regarding when focus shifts
from a first (102) of said plurality of devices to
a second (104) of said plurality of devices; and
changing focus from said first (102) of said plu-
rality of devices to said second (104) of said
plurality of devices in accordance with said rule.

2. The method of claim 1, further comprising:

changing focus from said second (104) of said
plurality of devices to said first(102) of said plu-
rality of devices in accordance with said rule.

3. The method of claim 1, wherein said rule is based
on a position of a cursor (120) on a display (10) as-
sociated with said first (102) of said plurality of de-
vices.

4. The method of claim 1, wherein said rule is based
on a user action.

5. The method of claim 1, wherein said rule is based
on an occurrence of a specific event.

6. The method of claim 1, further comprising:

determining a second rule regarding when fo-
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cus shifts from said second (104) of said plu-
rality of devices to said first (102) of said plural-
ity of devices.

7. The method of claim 6, further comprising:

changing focus from said second (104) of said
plurality of devices to said first (102) of said plu-
rality of devices in accordance with said second
rule.

8. The method of claim 1, further comprising:

determining a spatial relationship between a
display (110) associated with said first (102) of
said plurality of devices and a display (116) as-
sociated with said second (104) of said plurality
of devices.

9. The method of claim 1, wherein said rule is based
on a spatial relationship between a display (110) as-
sociated with said first (102) of said plurality of de-
vices and a display (116) associated with said sec-
ond (104) of said plurality of devices.

10. A system (100) for changing focus between a first
device (102) and a second device (104), compris-
ing:

a first device (102);
a second device (104); and
software (150, 154) operating in conjunction
with said first device (102) and said second de-
vice (104), said software being operative to:

determine a rule regarding when focus
shifts from said first device (102) to said
second device (104); and
change focus from said first device (102)
to said second device (104) in accordance
with said rule.

11. A computer program product in a computer reada-
ble medium for changing focus between a first de-
vice (102) and a second device (104), comprising:

first instructions for identifying a plurality of de-
vices (102, 104);
second instructions for identifying a rule re-
garding when focus shifts from a first (102) of
said plurality of devices to a second (104) of
said plurality of devices; and
third instructions for shifting focus from said first
(102) of said plurality of devices to said second
(104) of said plurality of devices in accordance
with said rule.
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