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SYSTEM AND METHOD FOR OPERATING
SYSTEM OF MOBILE DEVICE

TECHNICAL FIELD
[0001] This application generally relates to the field of computing systems,

and more particularly to a mobile device and a mobile operating system

supporting multi-window features.

BACKGROUND

[0002] Mobile devices, such as mobile phones and tablet computers, are

becoming increasingly popular. Typically a mobile device employs a touch
screen that allows user input through detecting the presence and location of a
touch in a display area. A conventional operating system (OS) of such a
mobile device differs from the Windows™ OS and provides a user with
various functions based on the touch-screen feature of the mobile device.
For example, unlike the Windows™ OS, the Android™ operating system and
other conventional mobile operating systems do not provide a user with start
menu, task bar, multi-window display, and other desirable managerial
functions. Instead, conventional mobile operating systems display user
interfaces of an application running on the mobile phone 1n a full-screen mode.
In addition, the conventional mobile operating systems cannot simultaneously
display user interfaces of multiple applications running on a mobile device on
a screen of the mobile device. As such, conventional mobile operating
systems do not provide a user with the ability to simultaneously interact with
multiple applications running on a mobile device. This can, for example,
create a frustrating experience for users of conventional mobile devices.

[0003] Accordingly, it is desirable to provide a mobile operating system with

enhanced features.
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SUMMARY

[0004] The following is a simplified summary of the disclosure in order to

provide a basic understanding of some aspects of the disclosure. This
summary is not an extensive overview of the disclosure. It is intended to
neither identify key or critical elements of the disclosure, nor delineate any
scope of the particular implementations of the disclosure or any scope of the
claims. Its sole purpose is to present some concepts of the disclosure in a
simplified form as a prelude to the more detailed description that is presented
later.

[0005] In some embodiments, a method for providing a mobile operating
system is disclosed. The method includes: displaying a desktop interface on
a screen of a mobile device; and displaying a first application window and a
second application window on the desktop interface, wherein the first
application window corresponds to a first application running on the mobile
device, wherein the second application window corresponds to a second
application running on the mobile device, and wherein at least a portion of the
first application window does not overlap with the second application window.
[0006] In some embodiments, the mobile operating system is based on the
Android™ operating system.

[0007] In some embodiments, the method further includes displaying a task
bar on the desktop interface, wherein the taskbar comprises a first visual
representation of the first application and a second visual representation of the
second application.

[0008] In some embodiments, the desktop interface includes a start menu
button for displaying a start menu.

[0009] In some embodiments, displaying the first application window and the
second application window on the desktop interface further includes: querying

an application configuration list for a first size and a first coordinate; and
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displaying the first application window based on the first size and the first
coordinate.

[0010] In some embodiments, displaying the first application window and the
second application window on the desktop interface further includes: querying
the application configuration list for a second size and a second coordinate;
and displaying the second application window based on the second size and
the second coordinate.

[0011] In some embodiments, the second size corresponds to a type of the
second application.

[0012] In some embodiments, the type of the second application 1s one of a
phone application and a tablet application.

[0013] In some embodiments, at least a portion of the first application window
overlaps with the second application window.

[0014] In some embodiments, the method further includes: detecting a user
interaction with at least one of the first application window and the second
application window; and rearranging the first application window and the
second application window based on the user interaction, wherein the
rearranged first application window is partially overlapped with the second
application window.

[0015] In some embodiments, the method further includes: displaying a visual
representation of an object in the first application window; receiving a user
input that moves the object from the first application window to the second
application window; and displaying the visual representation of the object in
the second application window. In some embodiments the user input

corresponds to a drag and drop gesture.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] Various objects, features, and advantages of the disclosed subject matter

can be more fully appreciated with reference to the following detailed description
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of the disclosed subject matter when considered in connection with the following
drawings, in which like reference numerals identify like elements.

[0017] FIG. 1 is a block diagram illustrating an example of a mobile device in
accordance with some embodiments of the present disclosure.

[0018] FIG. 2 is a flowchart illustrating a process of input execution by a mobile
device in accordance with some embodiments of the present disclosure.

[0019] FIG. 3 is a block diagram of a mobile device in accordance with some
embodiments of the present disclosure.

[0020] FIG. 4 is a block diagram illustrating an example of a mobile operating
system (OS) that may be employed in a mobile device in accordance with some
embodiments of the present disclosure.

[0021] FIG. S is a block diagram illustrating an example of a kernel of a mobile
operating system in accordance with some embodiments of the present disclosure.
[0022] FIG. 6 is a block diagram illustrating a mobile OS and its interactions with
a kernel and hardware in accordance with some embodiments of the present
disclosure.

[0023] FIG. 7 illustrates a multi-window framework architecture in accordance
with some embodiments of the present disclosure.

[0024] FIG. 8 is a block diagram illustrating an application configuration list and
an application type list in accordance with some embodiments of the present
disclosure.

[0025] FIG. 9A is a flow diagram illustrating an example of a process for
presenting multiple application windows on a mobile device in accordance with
some embodiments of the present disclosure.

[0026] FIG. 9B is a flowchart illustrating an example of a process of
multi-window application management in accordance with some embodiments of
the present disclosure.

[0027] FIG. 10 is a flowchart illustrating a process for arranging application

windows for presentation on a mobile device in accordance with some
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embodiments of the present disclosure.

[0028] FIG. 11 illustrates an example of a desktop interface in accordance with
some embodiments of the present disclosure.

[0029] FIG. 12 is a flowchart illustrating a method for arranging application
windows in accordance with some embodiments of the present disclosure.

[0030] FIG. 13 1s a diagram 1illustrating a mechanism for running an application
on various mobile devices in accordance with some embodiments of the present
disclosure.

[0031] FIG. 14 1s a flowchart illustrating a method for presenting application
windows of an application on various mobile devices in accordance with some
embodiments of the present disclosure.

[0032] FIG. 15 illustrates a mechanism for moving an object across multiple
application windows in accordance with some embodiments of the present
disclosure.

[0033] FIG. 16 is a flowchart illustrating a process for moving an object across
multiple application windows in accordance with some embodiments of the
present disclosure.

[0034] FIG. 17 is a user interface that may be employed by a mobile device in
accordance with some embodiments of the present disclosure.

[0035] FIG. 18 illustrates a start menu in accordance with one embodiment of the
present disclosure.

[0036] FIG. 19 illustrates a start menu in a full-screen mode in accordance with
another embodiment of the present disclosure.

[0037] FIG. 20 is block diagram illustrating a file manager that may be employed
in a mobile device in accordance with some embodiments of the present
disclosure.

[0038] FIG. 21 is a block diagram illustrating an example of a user interface for
providing a notification center on a mobile device in accordance with some

embodiments of the present disclosure.
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[0039] FIG. 22 illustrates an example of a user interface for providing a security
center on a mobile device in accordance with some embodiments of the present

disclosure.

DETAILED DESCRIPTION

[0040] In the following detailed description, numerous specific details are set

forth by way of examples in order to provide a thorough understanding of the
relevant disclosure. However, it should be apparent to those skilled in the art that
the present disclosure may be practiced without such details. In other instances,
well known methods, procedures, systems, components, and/or circuitry have been
described at a relatively high-level, without detail, in order to avoid unnecessarily
obscuring aspects of the present disclosure. Various modifications to the
disclosed embodiments will be readily apparent to those skilled in the art, and the
general principles defined herein may be applied to other embodiments and
applications without departing from the spirit and scope of the present disclosure.
Thus, the present disclosure is not limited to the embodiments shown, but to be
accorded the widest scope consistent with the claims.

[0041] It will be understood that the term “system,” “unit,” “module,” and/or
“block™ used herein are one method to distinguish different components, elements,
parts, section or assembly of different level in ascending order. However, the
terms may be displaced by other expression if they may achieve the same purpose.
[0042] It will be understood that when a unit, module or block is referred to as

2% <<

being “on,” “connected to” or “coupled to” another unit, module, or block, it may
be directly on, connected or coupled to the other unit, module, or block, or
intervening unit, module, or block may be present, unless the context clearly
indicates otherwise. As used herein, the term “and/or” includes any and all
combinations of one or more of the associated listed items.

[0043] The terminology used herein is for the purposes of describing particular

examples and embodiments only, and is not intended to be limiting. As used



10

15

20

25

WO 2017/113154 PCT/CN2015/099783

" on

herein, the singular forms "a," "an," and "the" may be intended to include the
plural forms as well, unless the context clearly indicates otherwise. It will be
further understood that the terms "include," and/or "comprising,” when used in
this disclosure, specify the presence of integers, devices, behaviors, stated features,
steps, elements, operations, and/or components, but do not exclude the presence or
addition of one or more other integers, devices, behaviors, features, steps,
elements, operations, components, and/or groups thereof.

[0044] FIG. 1 1s a block diagram illustrating an example 100 of a mobile device in
accordance with some embodiments of the present disclosure. As shown, a
mobile device 100 can include a display 110, a processor 120, an interface 130, a
memory 140, and/or any other suitable component. In some embodiments, the
mobile device 100 may be and/or include a mobile phone, a tablet computer, a
wearable computing device, a Personal Digital Assistant (PDA), a Global
Positioning System (GPS) device, a Personal Media Player (PMP), or any other
apparatuses that have a display function. In some embodiments, the mobile
device 100 can include a touch screen to allow a user to input commands for
executing programs with a pen, a finger, a stylus, or the like.

[0045] In some embodiments, the mobile device 100 can provide a multi-window
display mode that allows multiple application windows to be displayed on the
mobile device simultaneously.

[0046] In some embodiments, apart from the touch screen mentioned above,
traditional input devices such as a keyboard, a mouse, or the like, may be
employed to control the mobile device 100.

[0047] The display 110 can be any suitable device that is capable of receiving,
converting, processing, and/or displaying media content and/or performing any
other suitable functions. For example, the display 110 can be and/or include a
Liquid Crystal Display (LCD) panel, Organic Light Emitting Diodes (OLED), a
cathode ray tube (CRT) display, a plasma display, a touch-screen display, a

simulated touch screen, the like, or any combination thereof. In some
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embodiments, the display 110 can be three-dimensional capable. In some
embodiments, the display 110 can be implemented as a touch screen having
inter-layer structure with a touch pad. For example, the display 110 can be used
as the interface 130 as well as an output device, which will be described in more
detail below. A touch screen can be configured to detect a touch input pressure, a
touch input position, a touch input area, the like, or any combination thereof.
[0048] The display 110 can present media content (e.g., still images, video content,
audio content, graphics, text, etc.) and/or any other information related to one or
more applications running on the mobile device 100. For example, as will be
discussed in more detail below, the display 110 may display user interfaces that
provide a desktop, a start menu, a task bar, a notification center, etc. on the screen.
As another example, the display 110 can present one or more user interfaces (e.g.,
graphical user interfaces (GUIs)) provided by one or more applications running on
the mobile device 100. Such a user interface may include any suitable media
content. In some embodiments, user interfaces of multiple applications can be
presented in multiple application windows. Each of the application windows
may correspond to one of the applications. In a more particular example, as will
be discussed in more detail in connection with FIG. 11 below, application windows
1110, 1120, and 1130 may be presented on a screen of a mobile device. In some
embodiments, application windows 1110, 1120, and 1130 may correspond to a
first application, a second application, and a third application running on the
mobile device, respectively.

[0049] The application windows may be arranged on a screen of the mobile
device 100 in any suitable manner. For example, each of the application
windows may be implemented in any of a variety of sizes. In a more particular
example, each of the application windows may or may not encompass the entire
screen of the mobile device 100. In some embodiments, each of the application
windows may be presented in one or more portions of the screen of the mobile

device 100. In another more particular example, each of the application windows
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may have a particular size, such as a size that is defined by one or more
coordinates and/or any other parameter that can be used to define the size of the
application window. The coordinates and/or the parameter(s) may be provided
by an operating system of the mobile device, the application, a user of the mobile
device, etc. In some embodiments, the size of an application window may be
dynamically adjusted based on one or more user inputs, such as a user input
indicative of a user request to maximize, minimize, dismiss, and/or restore the
application window, a user input indicative of a user request to zoom the
application window, etc. In some embodiments, multiple application windows
may be selected, moved, etc. responsive to one or more user inputs. As will be
discussed in more detail below, the user inputs may include and/or correspond to
one or more gestures of a user of the mobile device 110, such as “touch,” “press,”
“swipe,” “drag,” “double touch,” “pinch,” and/or any other gesture recognizable
by the mobile device 100.

[0050] As another example, each of the application windows may be presented in
any suitable position within the screen of the mobile device 100. In a more
particular example, a given application window may or may not overlap with one
or more portions of one or more other application windows. In another more
particular example, an application window corresponding to an application can be
presented in a portion of the screen defined based on positional information
associated with the application and/or the application window (e.g., one or more
coordinates provided by an operating system of the mobile device, a user, the
application, etc.), one or more user inputs (e.g., a user input indicative of a request
to move the application window, to adjust the size of the application window, etc.),
and/or any other suitable information.

[0051] In some embodiments, one or more application windows may be arranged
and/or be presented on a screen of mobile device 100 as described in connection
with FIGS. 11-15 below.

[0052] The interface 130 can receive various user inputs. One or more of the



10

15

20

25

WO 2017/113154 PCT/CN2015/099783

user inputs may include and/or correspond to one or more gestures of a user of the

2% <C

mobile device 110, such as “touch,” “press,” “swipe,” “drag,” “double touch,”
“pinch,” and/or any other gesture recognizable by the mobile device 100.

[0053] In some embodiments, the interface 130 can receive a user command to
display the title area on application window when application window is displayed
on maximization mode to encompass the whole screen area. The "'user command'
can be user manipulation corresponding to touching a predetermined area of
application window, such as a one-tap manipulation, and the like. The user
command can be a flick manipulation, a drag manipulation, etc. In some
embodiments, a certain area can be preset to be an information display area or a
menu display area provided on, for example, the top of the application window,
although not limited thereto.

[0054] When the maximized application window 1s displayed, the title area,
displayed according to the user command, can provide a restoration button which
can be used to restore the application window to mini mode or a dismissal button
which can be used to close the application window. For example, in addition to
the touch manipulation directed to the area excluding the area having buttons on
the title area, a user command to restore maximization mode to mini mode can be
received by a touch manipulation directed to the restoration button on the title
area.

[0055] In some embodiments, the interface 130 can receive a user command to
restore the mini mode by reducing the application window to a predetermined size
while the the title area is displayed on the application window. The user
command can be touch manipulation directed to the area excluding the area
having buttons on the title area, or a touch manipulation directed to the window
restore button provided on the title area.

[0056] The interface 130 can receive a user command to restore window to mini
mode while the application window is in maximized state and while the title arca

is not displayed. The user command can be a two-tap manipulation, flick-down
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manipulation, drag-down manipulation directed to the information display area,
etc.

[0057] The interface 130 can receive a user command to move application
window position, a user command to adjust application window size, or a user
command to pin-up application window on multi-window mode. The user
command to pin-up can be implemented as a pin-up on/off by a tap manipulation
directed to the pin-up button. Thus, when pin-up is on, the application window
can be displayed in a fixed form. If pin-up is off, the application window can be
implemented in a form in which moving position and adjusting size are possible.
[0058] The processor 120 can be and/or include any suitable hardware processor,
such as a microprocessor, a micro-controller, digital signal processor, dedicated
logic, and/or any other suitable circuitry for controlling one or more operations of
one or more components of the mobile device 100, performing one or more
operations described below in connection with FIGS. 9A-22, and/or performing
any other function.

[0059] The processor 120 may control the display 110 to arrange and/or display
one or more application windows on a screen based on a user command inputted
through the interface 130.

[0060] Multiple application windows may be arranged within template screen of
the mobile device according to an application executing order (e.g., the order in
which application corresponding to the application windows are executed,
activated, etc.), a frequency in which the application windows are displayed, time
intervals during which the application windows have been displayed, the number
of the application windows, and the like. For example, a plurality of
currently-operating application windows may be arranged and displayed according
to a predetermined arrangement order that gives a higher priority to an application
window with higher operation frequency. In some embodiments, the application
windows may be arranged by performing one or more operations as described

below 1n connection with FIGS. 9A-16.
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[0061] If a predetermined user command is inputted, the processor 120 may
provide a window edit mode screen so as to arrange a plurality of executed
application windows according to a user selection on a window within the selected
template. The predetermined user command may be a pinch manipulation on a
screen.  Specifically, the predetermined user command may be a pinch-in
manipulation that uses multi-touch. Further, the window edit mode screen may
close according to a pinch-out manipulation. The ‘pinch-in manipulation’ as
used herein refers to manipulation of two fingers joining closer while ‘pinch-out
manipulation” as used herein refers to manipulation of the two fingers moving
apart from each other. In some embodiments, another user manipulation such as
flick-up and flick-down may be used, or another menu time to enter and exit
window edit mode screen may be provided.

[0062] Further, on the window edit mode, currently executed applications may be
displayed on the lower portion. Thus, a user may select an application and
arrange the application on a desired area. In this case, an image corresponding to
the application may be displayed on part of the corresponding application window
area so that a user can recognize the application.

[0063] The processor 120 may control the mobile device 100 so that the
application window is reduced to a predetermined size. In this case, a title area
may be displayed in a fixed manner on one part of mini window area. Therefore,
on the maximization mode in which the application window is displayed on the
whole screen area, the title area may not be displayed basically and may be
displayed according to a user command. However, the title area may be
displayed basically in a fixed manner. According to an exemplary embodiment
of the present invention, the title area may be displayed according to a user
command even on the mini mode.

[0064] Further, the processor 120 may control the mobile device 100 so that a
guide GUI 1s displayed to provide guide about position movement and size

adjustment of the application windows on the multi-window mode according to a
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user command. In this case, the processor 120 may control the guide GUI to
provide haptic feedback on an area on which the guide GUI is displayed.

[0065] The memory 140 may be and/or include any hardware device that can store
information for use in the mobile device 100, such as random-access memory
(RAM), read-only memory (ROM), programmable read-only memory (PROM),
EEPROM, flash memory, hard disk drives, solid-state drives, etc. The memory 140 may store
information about applications, application windows, and/or any other information
to implement a mobile operating system. For example, the memory 140 may
store one or more configuration lists and or configuration files that may be used to
present application windows. memory 140.

[0066] It should be noted that the description of the mobile device above is
provided for the purposes of illustration, and not intended to limit the scope of the
present disclosure. For persons having ordinary skills in the art, a certain amount
of variations and modifications may be conceptualized and reduced to practice in
the light of the present disclosure. However, those variations and modifications
may not depart from the protecting scope of the present disclosure.

[0067] FIG. 2 1s a flowchart illustrating an input execution by the mobile device
100 in accordance with some embodiments of the present disclosure. In step 201,
input may be received by the mobile device 100. The input can be ‘user
command” that can be wuser manipulation corresponding to touching a
predetermined area of application windows, such as a one-tap manipulation, and
the like. Alternatively, the user command can be a flick manipulation or a drag
and drop manipulation. In some embodiments, the user command can be a
mouse click, keyboard input, gesture input, a voice control command, and the like.
The voice control command may be configured to open an application, manipulate
an application window, and the like.

[0068] In some embodiments, user inputs received by a mouse, a keyword, a
microphone, and/or any other input device may be converted into one or more

gestures recognizable by the mobile device. For example, a user input (e.g.,
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"click") captured by a mouse may be converted in a gesture (e.g., "touch"). The
conversion may be performed by mapping the user input to the gesture based on
information about predetermined mapping information. Similarly, a user gesture
may be mapped to a mouse input or any other type of user input based on the
mapping information.

[0069] The input received in step 201 may be processed in step 202. The
processing can recognize the input perform based on the input.

[0070] The memory can be accessed in step 203. In some embodiments, an
application configuration list can be stored in the memory 140. The size of
application window for an application may be stored in the application
configuration list. When an icon corresponding to an application is touched or
clicked, the touch or the click can be processed and recognized. The application
configuration list may be queried and the size of the application window for the
application can be extracted.

[0071] An output can be generated in step 204. In some embodiments, when an
application 1s clicked or touched, a container aimed to contain the application and
an application window for displaying the application can be generated.

[0072] The output generated in step 204 can be displayed in step 205. In some
embodiments, an application window for an application can be displayed in a
display.

[0073] Once step 205 is completed, it can return to step 201 and continuously
receive input.

[0074] It should be noted that the flowchart described above is merely provided
for the purposed of illustration, and not intended to limit the scope of the present
disclosure. For persons having ordinary skills in the art, various variations and
modifications may be conducted under the teaching of the present disclosure.
However, those variations and teachings may not depart from the scope of the
present disclosure.

[0075] FIG. 3 is a block diagram of the mobile device 100 in accordance with

14
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some embodiments of the present disclosure. As illustrated, mobile device 100
may include a display 110, a processor 120, a user interface 130, a memory 140,
an audio processor 310, a video processor 320, a power supply unit 330, a sensor
module 340, a I/O module 350, a touch screen controller 360, a GPS module 370,
an application driver 371, a feedback provider 372, a mobile communication
module 380, and a camera module 390. With the components described in  FIG.
3, the description of the components with reference to FIG. 1 will not be further
explained as such an explanation would be unnecessary.

[0076] The operation of the processor 120 may be performed by programs stored
in the memory 140. The memory 140 may store various data such as an
Operating System (OS) software module to drive the mobile device 100, various
applications, various data inputted or established while executing applications, or
content. Particularly, depending on the characteristics thereof, the applications
stored in the memory 140 may be classified into applications that support
multi-window mode and other applications that do not support the multi-window
mode.

[0077] Further, the memory 140 may store information related to layout to arrange
one or more application windows. In some embodiments, the memory may store
an application configuration list and/or application type list as described in
connection with FIG. 8 below.

[0078] Other various software modules stored in the memory 140 will be
described below by referring to FIG. 3.

[0079] The GPS module 370 may receive radio waves from a plurality of GPS
satellites (not shown) in an Earth orbit, and calculate a location of the mobile
device 100 by using a time of arrival of the radio waves from the GPS satellites
(not shown) to the mobile device 100.

[0080] The application driver 371 may drive and implement applications that the
mobile device 100 can provide. The ‘application’ as used herein may refer to the

programs that can automatically run which may include various multimedia
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content. The term ‘multimedia content’ as used herein includes text, audio, still
images, animation, video, interactivity content, Electronic Program Guide (EPG)
content from content provider, electronic message received from users, or
information regarding current events, or the like.

[0081] The feedback provider 372 may perform a function of providing various
feedbacks according to functions implemented in the mobile device 100.

[0082] For example, the feedback provider 372 may provide haptic feedback
regarding a GUI displayed on a screen. The haptic feedback technology, or
computer touch technology enables users to feel touch, by generating vibration,
power or impact in the mobile device 100. The feedback provider 372 may
provide haptic feedback regarding guide a GUI, if the guide GUI is displayed to
provide guide about position movement and size adjustment of application
windows according to user command on the multi-window mode.

[0083] Under this circumstance, the feedback provider 372 may provide various
feedbacks by differently applying wvibrating conditions such as a vibrating
frequency, a vibrating length, a vibrating shape, a vibrating position, and the like
according to controlling of the processor 120. A method of generating various
haptic feedback by differently applying vibration corresponds to technology
according to the related art, and will not be further explained for the sake of
brevity.

[0084] Although the feedback provider 372 may use a vibration sensor and
provide haptic feedback, in some embodiments haptic feedback may be provided
by using a piezo sensor.

[0085] The mobile communication module 380 may be configured to
communicate with various types of external apparatuses according to various
types of communication methods. The mobile communication module 380 may
include various communication chips such as a Wi-Fi chip 381, a Bluetooth™
chip 382, a Near Field Communication (NFC) chip 383, a wireless communication

chip 384, and the like.
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[0086] The Wi-Fi chip 381 and the Bluetooth™ chip 382 may communicate
according to Wi-F1 method and Bluetooth™ method, respectively. The wireless
communication chip 384 may communicate according to various communication
protocols such as Institute of Electrical and Electronics Engineers (IEEE)
standards, ZigBee, 3rd Generation (3G), 3rd Generation Partnership Project
(3GPP), or Long Term Evolution (LTE). The NFC chip may operate according
to NFC method using 13.56 MHz from the various RF-ID frequency bandwidths
such as 135 kHz, 13.56 MHz, 433 MHz, 860-960 MHz, and 2.45 GHz.

[0087] The audio processor 310 may be configured to process audio data. In the
audio processor 310, various audio data processing such as decoding, amplifying,
or noise filtering may be implemented.

[0088] The video processor 320 may be configured to process video data. In the
video processor 320, various video data processing such as decoding, scaling,
noise filtering, converting frame rate, or converting resolution may be
implemented.

[0089] The power supply unit 330 may supply power to a single battery or a
plurality of batteries (not shown) disposed in the housing of the mobile device 100
according to the control of the processor 120. The single battery supplies or the
plurality of batteries (not shown) supply power to the mobile device 100. The
power supply unit 330 may supply power input from an external power source
(not shown) to the mobile device 100 over the wired cable connected to the
connector 355.

[0090] The sensor module 170 includes at least one sensor that detects a state of
the device 100. For example, the sensor module 170 may include a proximity
sensor that detects whether the user approaches the device 100, an illumination
sensor (not shown) that detects an amount of light in the vicinity of the device 100,
or a motion sensor (not shown) that detects an operation (for example, a rotation
of the device 100, an acceleration or vibration applied to the device 100) of the

device 100. The at least one sensor may detect the state of the device 100,
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generate a signal corresponding to the detected state, and transmit the signal to the
control unit 110. The sensor of the sensor module 170 may be added or deleted
according to the performance of the device 100.

[0091] The I/O module 350 may be configured to input or output information.
The 1/0 module 350 may include a speaker 351, buttons 352, a USB port 353, a
microphone 354, a connector 355, a vibration motor 356, a key pad 357, and the
like.

[0092] The speaker 351 may be configured to output various alarm sounds and
voice messages as well as various audio data processed in the audio processor 310.
[0093] The buttons 352 may correspond to various types of buttons such as a
mechanical button, a touch pad, or a wheel installed on a random area of front face,
side face, or back face of a body of the mobile device 100. For example, a button
to turn electrical power on/off may be installed on the mobile device 100.

[0094] The USB port 353 may perform communication with various external
apparatuses through USB cables or charge electric power.

[0095] The camera module 390 may include at least one of the first and second
cameras 391 and 392 that capture a still image or a moving image according to the
control of the processor 120. The first camera 391 or the second camera 392
may include an auxiliary light source (for example, a flash (not shown)) that
provides an amount of light used for photographing. The first camera 391 may
be disposed in the front of the mobile device 100. The second camera 392 may
be disposed in the rear of the mobile device 100. In some embodiments, the first
camera 391 and the second camera 392 may be disposed to be adjacent to each
other (for example, an interval between the first camera 391 and the second
camera 392 may be from 1 cm to 8 cm) and may capture a 3 Dimensional (3D)
still image or a 3D moving image.

[0096] The microphone 354 may be configured to receive user voices or other
sounds and to convert the received sound into audio data. The processor 120

may use user voices inputted through the microphone 354 during a call. The
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processor 120 may convert user voices into audio data and store the audio data in
the memory 140.

[0097] The connector 355 may be used as an interface for connecting the device
100 and the external apparatus (not shown) or a power source (not shown). Data
stored in the storage unit 175 of the device 100 may be transmitted to the external
apparatus (not shown) or data may be received from the external apparatus (not
shown) over a wired cable connected to the connector 355 according to the control
of the control unit 110. Power 1s input from the power source (not shown) or a
battery (not shown) may be charged over wired cable connected to the connector
355.

[0098] The wvibration motor 356 may convert the electrical signal into a
mechanical vibration according to the control of the control unit 110. For
example, in a case where the device 100 in a vibration mode receives the voice
call from another apparatus (not shown), the vibration motor 356 operates. A
single vibration motor 356 or a plurality of vibration motors 164 may be formed in
the housing of the device 100. The vibration motor 356 may operate in response
to a user touch operation that touches the touch screen 190 and a continuous touch
motion on the touch screen 190.

[0099] The key pad 357 may receive a key input from a user to control the device
100. The key pad 357 includes a physical key pad (not shown) formed in the
device 100 or a virtual key pad (not shown) displayed on the touch screen 190.
The physical key pad (not shown) formed in the device 100 may be excluded
according to a performance or structure of the device 100.

[00100] If the camera module 390 and the microphone 354 are provided, the
processor 120 may perform controlling operation according to user voices inputted
through the microphone 354 or according to user motions recognized by the
camera module 390. For example, the mobile device 100 may operate on motion
controlling mode and voice controlling mode. If operating on motion controlling

mode, the processor 120 may activate the camera module 354 to photograph a user,
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trace changes in user motions and perform corresponding controlling operations.
If operating on voice controlling mode, the processor 120 may analyze user voices
inputted through the microphone and perform controlling operations according to
the analyzed user voices (e.g., may operate on voice recognizing mode).

[00101] In some embodiments, the mobile device 100 may include various
external inputting ports to connect various external components such as a headset,
a mouse, a LAN, and the like.

[00102] The processor 120 may control the overall operation of the mobile
device 100 by using various programs stored in the memory 140.

[00103] For example, the processor 120 may implement applications stored in
the memory 140, create an implementing screen, and display the screen.  Further,
the processor 120 may play various content stored in the memory 140. The
processor 120 may also communicate with external apparatuses through the
mobile communication module 380.

[00104] In some embodiments, the processor 120 may include a Random
Access Memory (RAM) 121, a Read Only Memory (ROM) 122, a Central
Processing Unit (CPU) 123, a graphics processing unit (GPU) 124, first to (n)th
interfaces 125-17125-n, a bus 126, and the like.

[00105] The RAM 121, the ROM 122, the CPU 123, the GPU 124, and the first
to (n)th interfaces 125-17125-n may connect to each other through the bus 126.
[00106] The first to (n)th interfaces 125-17125-n may connect to the sorts of
components as described above. In some embodiments, one of the interfaces
may be a network interface connecting to external apparatuses through network.
[00107] The CPU 123 may access the memory 140, and perform booting by
using the Operating System (OS) stored in the memory 140. The CPU 123 may
perform various operations by using various programs, content, and data stored in
the memory 140.

[00108] The ROM 122 may store therein a set of commands to boot the system.

If a command to turn-on is putted and if electrical power is provided, the CPU
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123 may load the OS stored in the memory 140 to the RAM 121laccording to
commands stored in the ROM 122, run the OS, and boot the system. If booting
completes, the CPU 123 may paste various application programs stored in the
memory 140 to the RAM 121, implement the application programs pasted on the
RAM 121, and perform various operations.

[00109] The GPU 124 may create a screen including various objects such as
icons, 1mages, or text by using a calculator (not illustrated) and a renderer (not
illustrated). The calculator may calculate attribute values such as coordinates,
shapes, sizes, or colors of each object to be displayed according to screen layout
by using a control command received from the I/O module 350. The renderer
may create a screen of various layouts including objects based on the attribute
values calculated by the calculator. The screen created by the renderer may be
displayed within a display area of the display 110.

[00110] The touch screen controller 360 may convert the analog signal received
from a touch screen (not shown in the figure) into a digital signal (for example, X
and Y coordinates) and transmits the digital signal to the processor 120. The
processor 120 may control the touch screen by using the digital signal received
from the touch screen controller 360. For example, the processor 120 may select
or execute a shortcut icon (not shown) displayed on the touch screen in response
to the touch. In some embodiments, the touch screen controller 360 may be
included in the processor 120.

[00111] In some embodiments, the mobile device 100 may additionally include
a detector (not illustrated). The detector (not illustrated) may detect various
manipulations of the mobile device 100 such as touching, rotating, sliding,
pressing, and zooming,.

[00112] In some embodiments, the detector (not illustrated) may include a
touch sensor for detecting touch. A touch sensor may be implemented as a
capacitive type or a resistive type. The capacitive type sensor uses coated

conductive material on the surface of the display 150, detects micro electricity
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excited by movement of a user when a user touches the surface of the display 110
(e.g., with the user's hand, a pen, or the like), and calculates touch coordinate.
The resistive type sensor includes two electrode panels, detects the electrical
current flow caused by contacting upper panel and lower panel on a touch point if
a user touches the screen, and calculates touch coordinate. The touch sensor may
be implemented with various types as explained above. The detector may further
include a geomagnetic sensor to detect rotating situation and moving direction of
the mobile device 100, an acceleration sensor to detect sliding degree of the
mobile device 100, and the like.

[00113] It should be noted that the description above is provided merely for the
purposes of illustration, and not intended to limit the scope of the present
disclosure. For persons having ordinary skills in the art, various variations and
modifications may be conducted under the teaching of disclosure provided herein.
However, those teachings may not depart from the protecting scope of the present
disclosure. For example, a Global Positioning System (GPS) receiver (not shown
in the figure) for receiving GPS signals from the GPS satellite and for calculating
current position of the mobile device 100, or a Digital Multimedia Broadcasting
(DMB) receiver (not shown in the figure) for receiving and processing DMB
signals may be further included.

[00114] FIG 4 1s a block diagram illustrating an example 400 of a mobile
operating system (OS) that may be employed in the mobile device 100 in
accordance with some embodiments of the present disclosure. In some
embodiments, the mobile OS 400 may include Android™ or any other mobile OS.
[00115]  As illustrated in FIG. 4, OS 400 includes a set of C/C++ libraries in
libraries layer 430 that are accessed through application framework layer 420.
Libraries layer 430 includes the “bionic™ system C library 436 that was developed
specifically for Android™ to be smaller and faster than the “glibc¢” Linux C-library.
Libraries layer 430 also includes inter-process communication (“IPC”) library 433,

which includes the base classes for the “Binder” IPC mechanism of the Android™
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OS. Binder was developed specifically for Android™ to allow communication
between processes and services. Other libraries shown in Libraries layer 430 in
FIG. 4 include media libraries 432 that support recording and playback of media
formats, surface manager 431 that managers access to the display subsystem and
composites graphic layers from multiple applications. Other libraries that may
be included in Libraries layer 430 but are not pictured in FIG. 4 include bitmap
and vector font rendering libraries, utilities libraries, browser tools (e.g., WebKit,
etc.), and/or secure communication libraries (e.g., SSL, etc.).

[00116] Application framework layer 420 of OS 400 provides a development
platform that allows developers to use components of the device hardware, access
location information, run background services, set alarms, add notifications to the
status bar, etc. Application framework layer 420 also allows applications to
publish their capabilities and make use of the published capabilities of other
applications. Components of Application framework layer 420 of OS 400
include activity manager 421, resource manager 422, window manager 423, dock
manager 424, hardware and system services 425, desktop monitor service 426,
location manager 427, and remote communication service 428.  Other
components that may be included in application framework layer 420 of OS 400
and not shown in the figure may include a view system, telephony manager,
package manager, location manager, and/or notification manager, among other
managers and services.

[00117] Applications running on OS 400 run within the virtual machine (VM)
441 in the runtime environment 440 on top of the object-oriented application
framework. VM 441 may be a register-based virtual machine, and runs a
compact executable format that 1s designed to reduce memory usage and
processing requirements.  Virtual machine 441 may be and/or include the Dalvik
virtual machine in some embodiments. Applications running on OS 400 include
desktop 411, start menu 412, file manager 413, browser 414, and/or other
application(s) (“App(s)”) 415.
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[00118] As referred to herein, an activity represents a single screen with a user
interface. An application, or an application window may include one or more
activities. For example, a message application may have one activity showing a
list of contacts, another activity to draft a new message, and another activity for
reading received messages. It should be noted that each activity is independent
and an activity of an application may be activated by another activity in another
application, for example, a drafting new message activity may be activated by a
camera application as a user may choose to share his newly taken photos.

[00119] The mobile OS may monitor all the activities by considering the
lifecycles of the activities and/or their corresponding application. For example,
the mobile OS can monitor the time an activity can remain invisible or inactive
before being shut down by the system.

[00120] In some embodiments, the mobile OS may set an activity status for
cach of the running activities. The activity status may be and/or include an
"onCreate()" status, an "onStart()" status, an "onResume()" status, an "onPause()"
status, an "onStop()" status, an "onDestroy()" status, etc. Generally, the
"onCreate()" status may be assigned to an activity when it’s just created. The
status may be changed to an "onStart()" status when there is enough system
memory for running the activity. If the activity is in the foreground of the screen
(at the top of the stack/layer), it is active or running. However, if a new
non-full-sized or transparent activity has been focused, e.g., been lately interacted
by users, on top of the activity, while the activity is at least partially visible, an
Onpause() status may be assigned to the activity. This status may indicate that
the activity may maintain all state and member information and remain attached to
the window manager, but may be killed by the system in extreme low memory
situations. If the activity is completely obscured by another activity, it may be
terminated. The Activity may still retain all state and member information,
however, 1t may no longer be visible to the user so its window is hidden and it may

often be killed by the system when memory is needed elsewhere. If an activity is
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paused or stopped, the system can drop the activity from memory by either asking
it to finish, or simply killing its process. When it is visible again to the user, e.g.,
when all the activities above it are closed or shut down, or when it is either
resumed or restarted, it must be completely restarted and restored to its previous
state before displaying to the user.

[00121] In some embodiments, if an activity is opened and placed to the
foreground that it partially overlap on a previous activity, the previous activity is
ought to be placed in an Onpause() status because it still appears partially visible
to the user. However, because it is not actually a “window”, or in other word,
because the system believes that the previous activity is being displayed in a
full-screen mode and is being completely obscured by the new activity, an Onstop()
status may be assigned to the activity and the activity may be shut down by the
system when memory is needed elsewhere. This may be a huge problem because
one of the benefits of running activities in windows mode under Android™ OS 1is
to enable multi-task and multi-window processing, and putting the old activities in
Onstop() status may just prohibit running more than two activities and lose the
system this benefit as the old activities may be directly shut down as soon as new
activities are opened.

[00122] FIG 5 illustrates an example 500 of a kernel according to various
embodiments. Kernel 500 may include touch-screen display driver 510, camera
driver(s) 520, Bluetooth™ driver(s) 530, shared memory allocator 540, IPC
driver(s) 550, USB driver(s) 560, WiFi driver(s) 570, I/O device driver(s) 580,
power management module 590, and/or any other suitable component for
implementing various functions of an operating system. [/O device driver(s) 580
may include device drivers for external I/O devices, including devices that may be
communicatively coupled to the mobile device 100 through an interface among
first interface 125-1 to (n)th interface 125-n. Kernel 500 may include other
drivers and functional blocks including a low memory killer, kernel debugger,

logging capability, and/or other hardware device drivers.
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[00123] FIG 6 illustrates a mobile OS that can be employed in the mobile
device 100 and its interactions with kernel and hardware in accordance with some
embodiments of the present disclosure.

[00124] As illustrated in FIG. 6, mobile OS 600 has libraries layer 630,
application framework layer 620, and application layer 610. In mobile OS 600,
applications 611 and 612 run in application layer 610 supported by application
framework layer 620 of mobile OS 600. Application framework layer 620 may
include manager(s) 621 and service(s) 622 that are used by applications running
on mobile OS 600. For example, application framework layer 620 may include
window manager, activity manager, package manager, resource manager,
telephony manager, gesture controller, and/or other managers and services for the
mobile environment. Application framework layer 620 may include a mobile
application runtime environment that executes applications developed for mobile
OS 600. The mobile application runtime environment may be optimized for
mobile computing resources such as lower processing power or limited memory
space. The mobile application runtime environment may rely on the kernel for
process isolation, memory management, and threading support. Libraries layer
630 includes user libraries 631 that implement common functions such as I/O and
string manipulation (“standard C libraries™), graphics libraries, database libraries,
communication libraries, and/or other libraries.

[00125] FIG 7 illustrates a multi-window framework architecture that can be
employed by the mobile device 100 in accordance with some embodiments of the
present disclosure. The multi-window framework may be configured to display a
plurality of application windows on a screen, for example, the display 110 or the
user interface 130.

[00126]  As illustrated, the multi-window framework architecture may include
an application framework 730 and an application layer 710. In this case, the
multi-window framework 720 may operate inside the application framework 730.

In some embodiments, the multi-window framework 720 may operate separately
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from the application framework. It should be noted that the multi-window
framework described herein is compatible with the mobile OS described in
FIGS. 4, 5, and 6.

[00127] The application framework 730 may include a multi-window
framework 720, an activity manager 731, a window manager 732, a content
provider 733, and a view system 734, a package manager 735, a telephony
manager 736, a resource manager 737, a location manager 738, a notification
manager 739, and the like. The multi-window framework 720 may include a
multi-window manager 721 and a multi-window service 722.

[00128] As applications are executed, the activity manager 731 may call
information corresponding to an application window of the executed application to
the multi-window framework. The activity manager 731 may receive
information regarding display mode, size and coordinate of an application window
based on a life cycle of the application window from the multi-window framework.
The activity manager 731 may call information regarding display mode, size and
coordinate of the application window during creating step of the life cycle of the
application window.

[00129]  Further, the window manager 732 may confirm the application window
corresponding to a touch inputted by a user. The window manager 732 may
provide position information on a display corresponding to a touch input of a user
to the multi-window framework, and receive information of the application
window corresponding to the touch input determined by the multi-window
framework from the multi-window framework.

[00130] According to exemplary embodiments of the present invention, in
response to a touch input of a user, the window manager 732 may receive
information regarding coordinate and size of application window from the
multi-window framework, and determine application window corresponding to
touch input of a user based on the received position and size of application

window.
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[00131] The view system 734 may confirm coordinates and sizes of widget
window and pop-up window. In this case, the multi-window framework 720 may
determine sizes and coordinates of widget window and pop-up window, and the
view system 734 may receive information regarding sizes and coordinates of
widget window and pop-up window from the multi-window framework 720.
[00132] The multi-window manager 721 included in the multi-window
framework 720 can manage various operations regarding multi-window functions
provided from the mobile device 100, and can provide various Application
Programming Interfaces (APIs) regarding multi-window functions. Further, the
multi-window service 722 may store various APIs regarding multi-window
functions. An API regarding common functions of single window and
multi-window may be embodied as common class, and an API regarding functions
only applied in multi-window may be implemented so as to be divided according
to display mode.

[00133] In some embodiments, the multi-window framework 720 may
communicate with the window manager 732, the view system 734, and/or the
activity manager 731 to control presentation of one or more application windows.
For example, the activity manager 731, the view system 734, the window manager
732, and the multi-window manager 721 may be configured to call APIs for
performing one or more functions to cause multiple application windows
corresponding to applications on the screen of the mobile device. The
multi-window manager 721 may provide a function of the multi-window service
722 via an API. The multi-window service 722 can track the lifecycle of one or
more of the applications and can manage display parameters of the applications.
For example, the called API may be used to manage the size (e.g., a size defined
by a width, a height, etc.), positional information (e.g., one or more coordinates),
visibility to a user, and/or any other information of an application window. In
some embodiments, the application layer 710 may call APIs from the

multi-window framework directly.
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[00134] The operating system of the mobile device may assign a default size of
application window to the application. The default size may be assigned when
the application is installed, activated, etc. on the mobile device. The default size
may be represented by a default width, a default height, and/or any other suitable
parameters.

[00135] In some embodiments, the default size may be assigned based on the
type of the application (e.g., a phone application, a tablet application, etc.). The
type of the application may indicate one or more types of mobile devices and/or
platforms on which the application is designed to run. For example, the type of
an application may indicate that the application i1s a phone application that is
designed to run on a mobile phone. As another example, the type of an
application may indicate that the application is a tablet application that is designed
to run on a tablet computer. In some embodiments, a first default width and a
first height may be assigned to phone applications running on a particular mobile
device (e.g., a tablet computer, a mobile phone, etc.). The first default width and
the first height may form an aspect ratio that is suitable for presentation of
application windows of the phone applications based on the display resolution of
the mobile device. In some embodiments, a second default width and a second
height may be assigned to tablet application running on the particular mobile
device. The second default width and the second height may form an aspect ratio
that 1s suitable for presentation of application windows of the tablet application
based on the display resolution of the mobile device.

[00136] As will be described in more detail in connection with FIG 8§,
application windows of phone applications may be presented on a tablet computer
in a suitable manner based on the default size assigned to the phone applications.
Similarly, application windows of tablet applications may be presented on a
mobile phone in a suitable manner based on the default size assigned to the tablet
applications. As such, application windows and user interfaces of various types

of applications may be presented on mobile devices with different display
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parameters in a proper manner.

[00137] In some embodiments, upon presenting an application window of an
application on a mobile device, the multi-window manager 721 may monitor
information about the size, position, etc. of the application window and may store
such information. For example, the multi-window manager 721 may monitor
and store positional information (e.g., one or more coordinates), one or more
widths and/or heights of the application window, and/or any other information
about the application window when a user of the mobile device interacts with the
application window (e.g., by zooming, dragging, selecting, minimizing, dismissing,
etc. the application window). In some embodiments, the multi-window manager
721 may monitor and store information about the position and the size of the
application window in the memory 140 when the application window is dismissed
and/or minimized. The application window may be presented based on the
recorded position and/or size when the application window is later presented on
the mobile device.

[00138] When an application is activated, the application may request one or
more display parameters from the multi-window manager 721 (e.g., by making
one or more API calls). The display parameters may include the display
resolution of the mobile device, the pixel density of the mobile device, a scaling
factor for fonts displayed on the mobile device, and/or any other information about
the information about the display of the mobile device. Alternatively or
additionally, the display parameters may also include one or more parameters
related to the size, the position, and/or any other information about an application
window which corresponds to the application.

[00139] In some embodiments, the request for display parameter(s) may
include and/or be a request for a display resolution of the mobile device. Upon
recetving the request, the multi-window manager 721 may determine a size of
application window associated with the application. The size of application

window may be, for example, a default size (e.g., a default width, a default height,
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etc.), a recorded size (e.g., the size in which an application window of the
application was previously presented on the mobile phone), and/or any other
suitable size of application window associated the application. In some
embodiments, upon receiving the request for the display resolution, the
multi-window manager 721 may determine whether any recorded size is
associated with the application. In response to determining that a recorded size is
associated with the application, the multi-window manager 721 may return
information about the recorded size (e.g., a recorded width, a recorded height, etc.)
responsive to the request. Alternatively, in response to determining that no
recorded size 1s associated with the application, the multi-window manager 721
may return information about the default size (e.g., the default width, the default
height, etc.) responsive to the request.

[00140] In a more particular example, when an activity of an application is
created and started, the operation system of a mobile device (e.g. an OS based on
the Android™ OS) may first assign a default size for displaying the activity. In
some embodiments, the activity may be displayed in the default size using one or
more of the function getMetrics () the function DisplayMetrics (), etc. defined in
the Android™ OS. The function getMetrics () may be used to return display
parameters and/or metrics to the multi-window manager.  The function
DisplayMetrics() may be used to return the display resolution of the mobile device
and to adjust a size in which an application window is presented accordingly.
[00141] When an application calls the DisplayMetrics() for the display
resolution of the mobile device, the Android™ system would return default
variables regarding the display resolution to the application. As such, any
activity in the Android™ system is displayed in a full-screen and it may eventually
convert to full screen even if it is not originally opened in a full-screen at the
beginning.

[00142] In some embodiments, in order to display the activity in an application

window or the like that does not encompass the whole screen of the mobile device,
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a “windowlizing” process may be implemented to present windows of applications
and/or activities in a window or similar visual representations.

[00143] For example, when an application or an activity is created and started,
default sizes and/or positional information of application windows corresponding
to the application and/or activity may be determined. Additionally, a size in
which an application window was previously presented can be stored as a
recorded size. When the application is to provide an application window for
presentation on the mobile device (e.g., in a full-screen mode), the application
may call the function DisplayMetrics () to request the display resolution of the
mobile device. The multi-window manager 721 may return the recorded size to
the application. The application window may then be presented in the recorded
size. Alternatively, the multi-window manager 721 may return the default size to
the application so that the application window may be presented in the default size.
As such, the application window may be presented in the recorded size, the default
size and/or any other size defined by the multi-window manager, while the
application requests the application window be presented in a full-screen mode.
[00144] In some embodiments, upon receiving the request for the display
resolution, the multi-window manager 721 may determine that an application
window of the application is to be presented in a full-screen mode (e.g., by
encompassing the entire screen of the mobile device). In some embodiments,
this determination may be made upon receiving a request to maximize the
application window, a request to present media content (e.g., video content,
images, etc.) in a full-screen mode, etc. In response to making such a
determination, the multi-window manager 721 may return information about the
display resolution of the mobile device responsive to the request for the display
resolution.

[00145] In some embodiments, a desktop program, a start menu program, a task
bar program may be included in the application layer 710. The desktop program,

the start menu program, and the task bar program may communicate with the
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multi-window framework to provide one or more user interfaces, such as one or
more desktop interfaces, start menu interfaces, a task bar, etc.

[00146] Further in some embodiments, a notification center program and a
security center program may be included in the application layer 710. The
notification center program and the security center program may communicate
with the multi-window framework directly as well, for example, to provide
various user interfaces for presentation on the mobile device.

[00147] It should be noted that the description of the multi-window framework
1s provided for the purposes of illustration, and not intended to limit the scope of
the present disclosure. For persons having ordinary skills in the art, various
modifications and variations may be conducted under the teaching of the present
disclosure. However, those teachings may not depart from the protecting scope
of the present disclosure.

[00148] FIG 8 is a block diagram illustrating an application configuration list
and an application type list that can be employed in the mobile device 100 in
accordance with some embodiments of the present disclosure. The application
configuration list 810 and the application type list 820 can be stored in any
suitable storage device, such as a local storage (e.g., the memory 140 of FIG 1), a
hard drive, a solid state storage device, a removable storage device a cloud-based
storage device, and/or any other device that can store the configuration lists.
[00149] The application configuration list 810 can include data item 811, data
item 812, etc. While two data items are illustrated in FIG 8, this is merely
illustrative. It should be noted that the application configuration list 810 can
include any suitable number of data items. In some embodiments, the
application configuration list 810 can include two or more data items (e.g., 10
items, 100 items, etc.). In some embodiments, the number of data items included
in the application configuration list 810 may relate to the number of applications
installed on the mobile device 100. Each data item in the application

configuration list 810 may store information relating to the size of application
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windows of an application, positional information about application windows of
an application, application settings, application usage record, and/or any other
information related to the application.

[00150] For example, data items 811 and 812 can store information about the
size of application windows for App 1 and App 2, respectively. More particularly,
for example, data item 811 may store information about a default size of
application window for App 1 (e.g., a default width, a default height, etc.), a size
of the application window when the application was previously activated, a size
defined by a user, etc. When an application (e.g., App 1) 1s activated, an
application window of App 1 may be presented on the mobile device in
accordance with the information stored in data item 811.

[00151] As another example, data items 811 and 812 can store positional
information about application windows for App 1 and App 2, respectively. The
positional information about an application may include, for example, one or more
coordinates based on which the application window may be displayed on a screen
of the mobile device.

[00152] When an application is activated, the size and/or positional information
of an application window of the application may be accessed and extracted to
display the application window. In some embodiments, the size and the
coordinate of the application window may be accessed and/or extracted by the
multi-window manager 721 or the multi-window service 722 as described above.
[00153] The application type list 820 can include data item 821, data item 822,
etc. The application type list 820 can include any suitable number of data items
(e.g., 1 ttem, 2 items, 10 items, 100 items, etc.). In some embodiments, the
number of items included in the application type list 820 may relate to the number
of applications installed on the mobile device 100. Each of the data items in the
application type list may correspond to one or more applications. The data items
in the application type list 820 may store information relating to the type of one or

more applications (e.g., a phone application, a tablet application, etc.). For
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example, data item 821 can store information about the type of App 1. As
another example, data item 822 can store information about the type of App 2.
[00154] In some embodiments, the type of an application may indicate one or
more types of mobile devices and/or platforms on which an application is
designed to run. For example, the type of an application may indicate that the
application 1s a phone application that is designed to run on a mobile phone. As
another example, the type of an application may indicate that the application is a
tablet application that is designed to run on a tablet computer.

[00155] In some embodiments, one or more application windows of an
application may be presented on a mobile device based on information about the
type of the application. For example, one or more application windows of a
phone application may be presented on a tablet computer in a default manner that
1s suitable for the screen of the tablet computer. In a more particular example,
instead of being displayed in a default full-screen mode suitable for a mobile
phone, an application window of the phone application may be presented on the
tablet computer in a particular size that i1s suitable for the screen of the tablet
computer (e.g., a size defined by a predetermined width, a predetermined height,
etc.). In another more particular example, an application window of the phone
application may be presented on the screen of the tablet computer in a particular
orientation that is suitable for the screen of the tablet computer (e.g., horizontal,
reverse horizontal, vertical, reverse vertical, etc.). As such, a user may not need
to rotate the tablet computer when interacting with the phone application using the
tablet computer.

[00156] As another example, one or more application windows of a tablet
application may be presented on a mobile phone in a default manner that is
suitable for the screen of the mobile phone. In a more particular example,
instead of being displayed in a default full-screen mode suitable for a tablet
computer, an application window of the tablet application may be presented on the

mobile phone in a particular size that is suitable for the screen of the mobile
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device (e.g., a size defined by a predetermined width, a predetermined height, etc.).
In another more particular example, an application window of the tablet
application may be presented on the screen of the mobile phone in a particular
orientation that 1s suitable for the screen of the mobile phone (e.g., horizontal,
reverse horizontal, vertical, reverse vertical, etc.).

[00157] It should be noted that the description of the application configuration
list and the application type list above are provided for the purposes of illustration,
and not intended to limit the scope of the present disclosure. For persons having
ordinary skills in the art, a certain amount of variations and modifications may be
conceptualized and reduced to practice in the light of the present disclosure.
However, those variations and modifications may not depart from the protecting
scope of the present disclosure. For example, the application configuration list
and the application type list can be merged into a single list.

[00158] In some embodiments, when an application is activated, the size and
coordinate of the application window may be adjusted based on information the
application configuration list that corresponds to the application.  Alternatively or
additionally, the application window may be adjusted based on one or more
default settings (e.g., when information about the application cannot be found on
the list). The default settings may include a default size, one or more default
coordinates, and/or any other default parameter of one or more application
windows.

[00159] In some embodiments, when an application is closed after use, a
configuration file may be used to store the most previously used size and
positional information of the application window. In some embodiments, when
an application window of the same application is presented later on the mobile
device, the application may query the configuration file to extract the size and the
coordinate for display. If the configuration file is either lost upon restart or
erased by user, the application may use the application configuration list and may

present the application based on the configuration list as described above.
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[00160] In some embodiments, the application configuration list mentioned
above may be stored in a cloud based server which updates regularly or in the
system hardware, for example, the memory 140.

[00161] In some embodiments, the application configuration list may contain
information relating to whether an application is a mobile or tablet based
application, and the size of the application window for the application may be set
accordingly. In some embodiments, the application configuration list may
contain whether maximization, minimization, restoration, and/or any other
function are enabled by the application. In still some embodiments, the
application configuration list may contain the types of the applications that the
size of applications may be adjusted according to their corresponding types.
[00162] In alternative embodiments, machine learning methods may be
implanted into the application configuration list so that any application which is
not on the application configuration list may be classified into a certain type in the
list and be displayed according to the corresponding size of that type stored in the
application configuration list.

[00163] FIG 9A is a flow diagram illustrating an example 900 of a process for
presenting multiple application windows on a mobile device in accordance with
some embodiments of the present disclosure.

[00164]  As illustrated, process 900 may begin by receiving a request to activate
one or more applications on the mobile device at 905. The request may
correspond to one or more user inputs that initiate an interaction with the
application(s) (e.g., interacting content provided by the application(s), sharing
content with other users using the application(s), a request to launch the
application(s), etc.). In some embodiments, multiple requests to activate multiple
applications may be received sequentially, simultancously, substantially
simultaneously, or in any other suitable manner.

[00165] At 910, process 900 can present one or more application windows

corresponding to the applications. In some embodiments, each of the application
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windows may correspond to one of the applications. The application windows
may be presented on a screen of the mobile device sequentially, simultaneously,
substantially simultaneously, or in any other suitable order. In some
embodiments, multiple application windows may be presented on the screen of the
mobile device based on the order in which their corresponding applications are
activated on the mobile device.

[00166] Each of the application windows may be presented in any suitable
position of the screen. For example, an application window may be presented in
a portion of the screen in which the application window was previously presented.
As another example, an application window may be presented in a predetermined
portion of the screen (e.g., a portion of the screen defined by one or more
coordinates and/or any other positional information). The predetermined portion
of the screen may be defined by positional information (e.g., coordinates and/or
any other positional information) stored in a configuration file and/or a
configuration list associated with an application corresponding to the application
window.

[00167] Each of the application windows may have any suitable size. For
example, the size of a given application window may be determined based on the
type of an application corresponding to the application window (e.g., a phone
application, a tablet application, etc.), one or more display parameters of a display
of the mobile device (e.g., the display's resolution, pixel density, etc.), and/or any
other suitable information. In a more particular example, process 900 may
present an application window of a phone application on a tablet computer by
adapting the application window to a size and/or orientation suitable for the
display of the tablet computer (e.g., a predetermined width, a predetermined height,
etc.). In another more particular example, process 900 may present an
application window of a tablet application on a mobile phone by adapting the
application window to a size and/or orientation suitable for the display of the

mobile phone (e.g., a predetermined width, a predetermined height, etc.).
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[00168] In some embodiments, to cause an application window of an
application to be presented in a particular size, process 900 may return information
about the particular size in response to receiving a request for display parameters
made by the application. For example, the application may request a display
resolution of the mobile device. Process 900 can return information about the
particular size (e.g., a width, a height, etc.) as the display resolution to the
application.

[00169] In some embodiments, multiple application windows may be arranged
on the screen of the mobile device in any suitable manner. For example, an
application window may or may not overlap with one or more portions of the
other application windows presented on the screen of the mobile device. In some
embodiments, multiple overlapping application windows (e.g., application
windows 1110, 1120, and 1130 of FIG. 11) may be arranged on the screen based
on priorities associated with the application windows. For example, an
application window associated with a relatively higher priority may be positioned
on top of an application window associated with a relatively lower priority. In
some embodiments, priorities may be assigned to the application windows based
on timing information related to the applications (e.g., the order in which the
applications are activated), one or more user interactions with the applications, etc.
For example, in some embodiments in which a first application 1s launched earlier
than a second application, a relatively higher priority and a relatively lower
priority may be assigned to the first application and the second application,
respectively.  As another example, a particular priority (e.g., the highest priority,
or any other priority) may be assigned to an application window in response to
detecting a user interaction with the application window. In some embodiments,
the priorities of the application windows may be determined by determining one
or more visual orders based on the z-order mechanism described below.

[00170] In some embodiments, process 900 can assign a display status to each

of the application windows. A display status corresponding to a given
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application window may indicate positional information of the application window,
visibility of the application window to a user of the mobile device, and/or any
other information about the application window. For example, the display status
may be a first display status indicating that the application window is presented in
the foreground of the screen as the topmost application window (also referred to
herein as the "foreground application window"). In such an example, an
application process corresponding to the application window may be placed at the
top of a stack of application processes. In a more particular example, application
window 1110 as illustrated in FIG. 11 may be associated with the first display
status. In some embodiments, the first display status may be assigned to multiple
application windows presented on the mobile device.

[00171] As another example, the display status may be a second display status
indicating that one or more portions of the application window is visible to a user
of the mobile device and/or that the given application window is not a foreground
application window. In a more particular example, application windows 1120
and/or 1130 as illustrated in FIG. 11 may be associated with the second display
status.

[00172] As still another example, the display status may be a third display
status indicating that the given application window is not visible to a user of the
mobile device. In some embodiments, upon assigning the third display status to
an application window, the application window may be minimized and/or
dismissed. Additionally, the application process corresponding to the application
may be killed and/or ended by the operating system of the mobile device, when
computing resources allocated to the application are to be released.

[00173] While three display statuses are described here, this i1s merely
illustrative.  Any suitable number of display statues may be used in accordance
with various embodiments of the present disclosure.

[00174] At 915, process 900 can monitor user interactions with one or more of

the application windows. One or more of the user interactions may correspond to,
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for example, a user input that select one or more portions of an application
window, a user input that moves an icon or other visual representation of a file
from a first application window to a second application window, and/or any other
user input. In some embodiments, the user interactions may correspond to one or

2% <<

more user gestures, such as “touch,” “press,” “swipe,” “drag,” “double touch,”
“pinch,” and/or any other gesture recognizable by the mobile device.

[00175] At 920, process 900 can present the application windows based on the
user interaction(s). For example, process 900 may update the display statuses
assigned to the application windows based on the user interaction(s) and can
present the application windows accordingly. More particularly, for example,
process 900 may assign the third display status to the application window in
response to detecting a user interaction that minimizes and/or dismisses the
application window. In a more particular example, the application windows may
be rearranged and/or presented by performing one or more operations as described
in conjunction with FIG. 9B below.

[00176] As another example, process 900 may rearrange the application
windows and/or their corresponding priorities based on the user interactions.
More particularly, for example, a higher order may be assigned to an application
window in response to detecting a user interaction with the application windows.
In some embodiments, the rearranged application window may be presented as a
foreground application window. In some embodiments, the application windows
may be rearranged by performing one or more operations as described in
conjunction with FIG. 10 below.

[00177] FIG 9B is a flowchart illustrating an example 950 of a process of
multi-window application management in accordance with some embodiments of
the present disclosure.

[00178] As shown, a first application window for a first application may be
opened in step 952. A second application window for a second application may

be opened in step 954. For example, the first application window may partially
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overlap with the second application so that while a user interacts with the first
application window, one or more portions of the second application window 1is
visible to the user. The user may also interact with the second application. For
example, when the user selects (e.g., clicks, touches, etc.) a portion of the second
application window, the second application window may be presented on top of
the first application window (e.g., as the foreground application window).

[00179] In step 956, process 950 can determine whether the detected user
interaction indicate a user request to minimize the application window. For
example, the detected user interaction may be determined as being indicative of a
user request to minimize the application window, when the user interaction
corresponds to a user selection of a minimization icon or dismissal icon displayed
on the application, one or more user gestures (e.g., swiping down the application
window, dragging the application window towards a direction, etc.), and/or any
other user input requesting the application window be minimized and/or
dismissed.

[00180] In response to determining that the detected user interaction
corresponds to a user request to minimize the application window, process 950 can
proceed to step 958 and can associate a display state with the application window
and/or the application corresponding to the application window. For example, in
response to detecting a user interaction to minimize the application window (e.g.,
a selection of a minimization icon), process 950 may associate the application
widow with a display status indicating that the given application window is not
visible to a user of the mobile device (e.g., the third display status as described in
FIG 9A). In some embodiments, upon assigning the third display status to an
application window, the application window may be minimized and/or dismissed.
Additionally, the application process corresponding to the application may be
killed and/or ended by the operating system of the mobile device, when computing
resources allocated to the application are to be released. In some embodiments,

onStop() may be called to stop the application window in step 958, and the
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application process corresponding to the application window may be ended when
computing resources (e.g., memory, processing resources, etc.) allocated to the
application is released by the operating system of the mobile device.

[00181]  Alternatively, in response to determining that the detected user
interaction does not correspond to a user request to minimize the application
window, process 950 can proceed to 960 and can associate the application window
with a display status indicating that the application window is visible to a user of
the mobile device (e.g., the first display status and/or the second display status as
described in connection with FIG. 9A). In some embodiments, onStop() may be
prohibited from calling to maintain the application window available on the
screen.

[00182] In some embodiments, a visible lifetime constant may be introduced.
The visible lifetime constant may define the minimum time for an activity to be
changed from an Onstart() status to an Onstop() status so that any activity would
be placed in either Onpause() status or Onstart()/Onresume() status before it’s
changed to an Onstop() status. An activity in this method may maintain all state
and member information and remain attached to the window manager for some
time before being shut down even if it is completely obscured by new activities.
[00183] In another embodiment, the activity status may be amended so that an
activity 1s set to be in Onstop() status only when it is minimized. Alternatively,
the activity may be in Onstart() status when it’s placed in foreground. The
activity may be in Onpause() status when it’s partially or completely covered by
other activities.

[00184] According to some embodiments of the present disclosure, multiple
application windows presented on the desktop interface may overlap with each
other. An order number (also referred to herein as a "visual order") may be
assigned to each of the application windows, so that an application window that is
presented (e.g., an application window that is not minimized or dismissed) may be

given a distinct order number indicating its corresponding layer on the desktop
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interface. Multiple order numbers may define how application windows are
arranged in the desktop interface. The order numbers may be arranged in an
ascent order in some embodiments. For example, a zero order number may be
assigned to the desktop interface and/or any other application window and/or
interface that is presented at the bottom of the application windows. An
application window presented on top of the desktop interface may be associated
with a greater order number. The greatest order number may be assigned to one
or more application windows presented as the topmost application window(s) (e.g.,
the foreground application window(s)). Alternatively, the order number may be
arranged in a descent order. For example, the zero order number may be
assigned to the foreground application window(s). The greatest order number
may be assigned to the desktop interface or an application window presented at the
bottom of the application windows.

[00185] In some embodiments, the layer of an application window on the
desktop interface may also be determined based on a priority associated with an
application corresponding to the application window. Multiple application
windows may be arranged on the desktop interface based priorities associated with
application corresponding to the application windows (e.g., an arrangement of
applications in the activity manager 421). A priority associated with an
application may or may not correspond to a visual number associated with an
application window of the application. In some embodiments, a priority
associated with an application and/or a visual order associated with an application
window may be adjusted based on a user interaction with the application and/or
the application window. For example, a higher visual order may be assigned to
an application window that is originally associated with a lower visual order, in
response to a user interaction with the application window.

[00186] More particularly, for example, in the Android™ system, Z-order may
be used to define how application windows are arranged, e.g., the order of the

application window on the foreground may be 0 and the order of the application
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window which is right below it may be 1, and so on. In some embodiments,
Z-order of application windows may be changed by opening new application
window or reopening current existing application windows and the application
window in current use may always be order 0. Because in conventional
Android™ OS, application windows are always in full-screen mode, the clickable
area of the screen is always residing in a particular application window, Z-order
may not be changed and the application windows may not be switched by simply
clicking on the screens. However, the mobile operating system provided in the
present disclosure can switch to the correct application window when the
corresponding window 1s clicked. For example, if there are three windows
partially overlapping each other, and the user clicks or taps the window at the
bottom, the window at the bottom may be transferred from the bottom to the top,
and the focus may be set on it. In some embodiments, a list of Z-order of the
current operating application windows and their corresponding areas (e.g., the area
bounded by the coordinate of their top-left corners and their bottom-right corners)
may be stored. When a user clicks or taps the screen, a touch event may be
transmitted to the system together with touch position information that it touches.
Then the system may evaluate the first window it hits by analyzing the areas of
window with the smallest Z-order which comprises the touch position information.
After knowing which window is pointed to, its Z-value may be changed to 0 and
an Onstart() status may be assigned to the corresponding activity. Finally, the
Window Manager may be called to refresh and rearrange the application windows
so that the application window that is currently pointed to may be moved and
presented on the foreground.

[00187] FIG 10 1s a flowchart illustrating a process for arranging application
windows for presentation on a mobile device in accordance with some
embodiments of the present disclosure. As illustrated, a user activity may be
detected in step 1001, the user activity may include a click, a touch, a tag, and/or

any other user input indicative of a user interaction with one or more application
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windows. In step 1002, an application window may be selected based on the
user activity detected in step 1001. The application window may or may not be
presented on the top of the application windows (e.g., a foreground application
window). After the application window is selected, the multi-window manager
may be queried in step 1003. In some embodiments, the multi-window manager
may be configured to increase the priority of the selected application window (e.g.,
by querying activity manager and/or window manager). In step 1004, the
application windows may be rearranged. For example, in some embodiments in
which the application window is not a foreground application window, the
application window selected in step 1002 may be placed on the top of the multiple
application windows (e.g., being presented as the foreground application window).
[00188] FIG 11 illustrates an example 1100 of a desktop interface in
accordance with some embodiments of the present disclosure. As shown,
desktop interface 1100 may include one or more application windows (e.g.,
application windows 1110, 1120, and 1130), a tool bar 1140, and/or any other
element. Tool bar 1140 may include one or more visual representations of one or
more applications (e.g., icons 1141, 1143, 1145, 1147, and 1149). In some
embodiments, icons 1141, 1143, 1145, 1147, and 1149 may correspond to
applications running on the mobile device. In some embodiments, one or more
of icons 1141, 1143, 1145, 1147, and 1149 can correspond to application windows
1110, 1120, and 1130.

[00189] In some embodiments, application windows 1110, 1120, and 1130 may
be presented on the desktop interface 1100 sequentially, simultaneously, or in any
other order. Application windows 1110, 1120, and 1130 may be arranged and
presented on the desktop interface in any suitable manner. For example, each of
application windows 1110, 1120, and 1130 may or may not overlap with one or
more portions of one or more other application windows. As shown in FIG. 11,
application windows 1110 and 1120 may overlap with each other. For example,

one or more portions of application window 1110 overlap with the application
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window 1120. Meanwhile, at least a portion of application window 1110 does
not overlap with application window 1120. As such, application window 1110
may also be regarded as being partially overlapping with application window
1120.

[00190] As another example, each of application windows 1110, 1120, and
1130 may have a particular size (e.g., a default size, a size defined by a user, a size
determined based on a user interaction with the application window, a recorded
size, etc.). The size of application windows 1110, 1120, and 1130 may be
adjusted dynamically based on one or more user interactions with one or more of
the application windows. Each of the user interactions may correspond to one or
more user inputs. For example, one or more of the application windows 1110,
1120, and 1130 may be maximized, minimized, zoomed, dismissed, etc. based on

"non

one or more user gestures (e.g., "touch,” "swipe," "pinch," etc.). In some
embodiments, one or more application windows may be rearranged within the
desktop based on one or more user inputs. For example, a user may move
multiple application windows within the desktop interface using one or more
gestures (e.g., "drag" and/or "drop" multiple application windows using two or
more fingers of a user).

[00191] In some embodiments, before a new application window of an
application is presented on the desktop interface, a test can be conducted to
determine if any application window of the application has been previously
presented on the desktop interface. If no application window is opened, the new
application window may be displayed on the desktop interface based on a default
position and/or a default size. If one or more application windows of the
application were previously presented on the desktop interface, the new
application window can be presented on the desktop interface based on the
position of an application window that was previously presented for the
application (e.g., the most recently presented application window).

[00192] FIG 12 1s a flowchart illustrating a method for arranging application
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windows in accordance with some embodiments of the present disclosure.

[00193] In step 1201, an application window of an application may be
requested to display. In some embodiments, the icon of the application may be
either touched or clicked.

[00194] In accordance with step 1201, the application configuration list can be
queried in step 1202. The application configuration list is described elsewhere in
the present disclosure.

[00195] In step 1203, it can be determined that if the application is on the
application configuration list queried in step 1202. If the application is not on the
application configuration list, step 1204 can be performed and the default size of
the application window can be extracted. If the application is on the application
configuration list, the size of the application window stored in the application
configuration list can be extracted in step 1205.

[00196] The multi-window manager can be queried in step 1206 for
determining the position of the application window. In step 1207, the
multi-window manager can determine if any application has been opened on a
desktop interface (e.g., the desktop interface 1100 as described in connection with
FIG 11). In response to determining that one or more applications have been
opened on the desktop interface, step 1208 can be performed and the coordinate of
the application window may be calibrated based on the default coordinate, or on
the coordinate of the application window stored in the application configuration
list or the application type list. The calibration may include a shift, or the like.
If no application 1s opened on the desktop, the default coordinate or the coordinate
of the application window stored in the application configuration list or the
application type list can be extracted in step 1209.

[00197] In step 1210, the application window can be opened and presented on
the desktop interface. Additionally or alternatively, a visual representation of the
application (e.g., an icon corresponding to the application) can be placed on a task

bar of the desktop interface.
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[00198] It should be noted that the flowchart described above is provided for
the purposes of illustration, and not intended to limit the scope of the present
disclosure. For persons having ordinary skills in the art, a certain amount of
variations and modifications may be conceptualized and reduced to practice in the
light of the present disclosure. However, those variations and modifications may
not depart from the protecting scope of the present disclosure.

[00199] FIG 13 is a diagram illustrating a mechanism for running an
application on various mobile devices in accordance with some embodiments of
the present disclosure. Referring to FIG 13, an application window 1310a
corresponding to a phone application can be displayed on a screen of a mobile
phone 1320. In some embodiments, application window 1310a may be presented
in a full-screen mode (e.g., encompassing the whole screen of the mobile phone).
When the phone application is opened in a tablet computer 1330, an application
window 1310b corresponding to the phone application can be presented on a
screen of the tablet computer. As shown in FIG. 13, application windows 1310a
and 1310b may have the same size (e.g., the same height and/or width). The
application windows 1310a and 1310b may be the same in some embodiments.
As such, a user can open a phone application in the tablet computer 1330 without
rotating the tablet computer 1330 to view user interfaces provided by the
application. In some embodiments, when a tablet application is opened in the
tablet computer 1330, an application window of the tablet application can be
presented on the screen of the tablet computer in full screen mode, either with or
without the task bar.

[00200] FIG 14 is a flowchart illustrating an example 1400 of a method for
presenting application windows of an application on various mobile devices in
accordance with some embodiments of the present disclosure. An application
can be opened in step 1401. In step 1402, the type of the application can be
detected. A type of the application may be determined in step 1403 by querying

the application type list. For example, the application can be determined as a
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phone application or a tablet application, as shown in blocks 1404 and 1405.
One or more application windows of the application can be opened based on the
type of the application. For example, if the application is determined to be a
phone application, one or more application windows of the application may be
presented in a phone resolution (e.g., a predetermined size defined by a width and
a height). In a more particular example, an application window of a phone
application may be presented on a mobile phone (e.g., a full-screen mode as
illustrated in FIG 13). Alternatively, an application window of the phone
application may be presented on a tablet computer in the phone resolution (e.g.,
application window 1310b as described in connection with FIG. 13 above).
Exemplary phone resolutions may include 1536 x 1152, 1920 x 1152, 1920 x 1080
1920 x 1200, 2048 x 1536, 2560 x 1536, 2560 x 1600, or the like. If the
application 1s a tablet application, an application window of the tablet application
may be presented on a mobile device in a predetermined size associated with the
tablet application in step 1407. For example, the application window may be
presented in a full-screen mode on the mobile device (e.g., a mobile phone, a
tablet computer, etc.).

[00201] It should be noted that the flowchart described above is provided for
the purposes of illustration, and not intended to limit the scope of the present
disclosure. For persons having ordinary skills in the art, various modifications
and variations may be conducted under the teachings of the present disclosure.
However, those modifications and variations may not depart from the scope of the
present disclosure. For example, step 1402 and step 1403 may be merged into a
single step, the type of an application may be detected by querying the application
configuration list or the application type list as described elsewhere in the present
disclosure.

[00202] FIG 15 illustrates a drag and drop operation that can move an object
across multiple application windows in accordance with some embodiments of the

present disclosure.
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[00203]  As shown, application windows 1510 and 1520 may be presented on a
desktop interface 1500. An object 1521 located in application window 1520 can
be moved to application window 1510 by a user. The object 1521 may then be
presented in application window 1510. For example, a user may drag the object
1521 from application window 1520 to application 1510. When the user releases
(e.g., drops) the object 1521 in a particular position within application window
1510, the object 1521 may be presented in application window 1510 (e.g., in the
particular position). In some embodiments, the object 1521 may correspond to
an icon of a file, an image, text, and/or any other information presented in
application window 1520.

[00204] In some embodiments, an application window may be divided into a
certain number of regions, some of the regions may be configured to accept files
from other application windows, the rest regions may be configured to reject files
from other application windows. When the object 1521 is released in a region
(or a position) that is incapable of receiving objects, an indicator may be displayed
on the desktop interface 1500 to warn the user. When the object is released in a
region that is capable of receiving objects, another indicator may be displayed on
the screen to indicate that the object 1521 can be dropped in the region. In some
embodiments, the object 1521 may be moved from application 1520 to application
window 1510 by performing one or more operations described below in
connection with FIG. 16.

[00205] FIG 16 is a flowchart illustrating an example 1600 of a process for
moving an object across multiple application windows in accordance with some
embodiments of the disclosure.

[00206]  As illustrated, process 1600 may begin by receiving a user selection of
an object presented in a first application window in step 1601. The object may
be any object that can be moved (e.g., dragged and dropped) from the first
application to one or more other application windows. The object may

correspond to an icon of a file, an image, text, and/or any other information
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presented in the first application window.

[00207] In step 1602, process 1600 may detect a user input that moves the
object towards a second application window. For example, the user input may
correspond to a "drag" gesture and/or any other user input that indicates a user
request to move the object. More particularly, for example, process 1600 may
determine that the object 1s moved towards the second application window upon
detecting that one or more portions of the object have been placed within the
second application window. In some embodiments, process 1600 may determine
positional information (e.g., one or more coordinates) of the object. Additionally,
process 1600 may send the positional information to a second application
corresponding to the second application window.

[00208] In some embodiments, when the object is moved (e.g., dragged),
process 1600 may determine one or more features of the object. For example,
process 1600 may determine a type of the object, such as an MIME (Multipurpose
Internet Mail Extensions) type of the object. In some embodiments, one or more
of the features may be determined from a first application that corresponds to the
first application window. Additionally, process 1600 may send information about
the features (e.g., the type of the object) to the second application.

[00209] In step 1604, process 1600 may determine whether the object has been
successfully moved into a second application window. For example, process
1600 may determine that the object has been successfully moved into the second
application window upon detecting a user input that releases the object in any
portion of the second application window. Such a user input may be and/or
include a user input that drops the object within the second apparition window
(e.g., a successful "drop" gesture).

[00210] In some embodiments, in response to determining that the object has
been moved into the second application window, process 1600 may proceed to
step 1605 and may further determine whether a second application corresponding

to the second application window is capable of receiving the object. This
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determination can be made, for example, based on the features obtained in step
1603. For example, process 1600 can determine that the second application is
capable of receiving the object in response to determining that the second
application 1s capable of accepting a drag and drop event of an object of the
determined type of the object (e.g., the MIME type). In some embodiments, the
type of the data may be used by the second application to determine whether the
second application can place the object in a particular position in the second
application window (e.g., a position in which the user release the object).

[00211] In some embodiments, in response to determining that the second
application 1s capable of receiving the object (e.g., placing the object in the
position in which the user releases the object), process 1600 can proceed to step
1606 and can place the object in the second application window. Alternatively,
in response to determining that the second application is not capable of receiving
the object, process 1600 may place the object on a desktop interface in which the
first application window and the second window are presented.

[00212] In some embodiments, in response to determining that the object has
not been successfully moved to the second application (e.g., "NO" at step 1604),
process 1600 may proceed to step 1607 and may place the object on the desktop
interface. In some embodiments, process 1600 can determine that the object has
not been successfully moved to the second application upon detecting an
unsuccessful "drop" operation (e.g., detecting that the object has not been moved
to the second application window when the user releases the object).

[00213] In some embodiments, a notification may be sent to the first
application and/or the second application, respectively. The notification may
indicate that the object has been successfully moved into the second application
window (e.g., upon detecting a successful "drag and drop" event). In some
embodiments, the first application and/or the second application may perform
further actions based on the notification. For example, the first application may

update the first application window to provide an application window without a
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visual representation of the object. As another example, the second application
may update the second application by presenting a visual representation of the
object in the second application window. In some embodiments, an error
message may be prompted to indicate an unsuccessful "drag and drop" event to the
first application and/or the second application.

[00214] It should be noted that the above steps of the flow diagrams of
FIGS. 9A, 9B, 10, 12, 14, and 16 can be executed or performed in any order or
sequence not limited to the order and sequence shown and described in the figure.
Also, some of the above steps of the flow diagrams of FIGS. 9A, 9B, 10, 12, 14,
and 16 can be executed or performed substantially simultaneously where
appropriate or in parallel to reduce latency and processing times. Furthermore, it
should be noted that FIGS. 9A, 9B, 10, 12, 14, and 16 are provided as examples
only. At least some of the steps shown in the figures may be performed in a
different order than represented, performed concurrently, or altogether omitted.
In some embodiments, one or more operations described in connection with
FIGS. 9A, 9B, 10, 12, 14, and 16 may be perform by one or more processors, such
as a processor executing the multi-window manager described in the present
disclosure.

[00215] FIG 17 is a user interface that may be employed by the mobile device
100 in accordance with some embodiments of the present disclosure. Referring
to FIG. 17, the user interface 1700 can include a start menu button 1710, a task bar
1720, and a desktop 1740. Shortcuts of application may be placed on the desktop
1740 as illustrated in the figure. The start menu button 1710 can be configured
to receive a user command, the user command can include a mouse click, a finger
touch, a voice control command, and the like. Once the start menu button 1710
1s activated, a start menu can be displayed on the user interface that is described
elsewhere in the present disclosure. The task bar 1720 can be configured to
display a number of shortcuts of applications. Meanwhile, when an application

1s opened by a user, the icon corresponding to the application can be displayed on
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the task bar. As illustrated in the figure, as the application 1730 1s opened, the
application window 1731 for the application 1730 is displayed in the desktop 1740.
The application icon 1732 of the application 1730 is displayed on the task bar
1720. In the right area of the task bar 1720, a number of setting options may be
displayed. The setting options can include voice volume, network, notification
center, time, date, and the like.

[00216] FIG. 18 illustrates a start menu in accordance with one embodiment of
the present disclosure. Once the start menu button 1710 is activated, start menu
1900 can be opened as illustrated in FIG 18. Start menu 1900 can include
shortcut region 1910 and application region 1920. Shortcut region 1910 can
include a user setting icon 1950 and a number of shortcut of settings. By
clicking user setting region 1950, a user may be able to set the profile of a user.
Application region 1920 can include all icons of applications that are installed on
the mobile device 100. Search box 1940 can be used to search applications
installed on the mobile device 100 by typing the name of an application. Arrow
1930 can be used to maximize start menu 1900 and a full screen mode can be
displayed.

[00217] FIG 19 illustrates a start menu in full screen mode in accordance with
another embodiment of the present disclosure. The details of start menu 1900
may refer to the description provided in FIG. 18.

[00218] FIG 20 is block diagram illustrating a file manager that may be
employed in the mobile device 100 in accordance with some embodiments of the
present disclosure. Referring to FIG. 5, file manager 2000 can include a tool bar
2010, a text region 2020, a path bar 2030, an edit bar 2040, and a sidebar 2050.
Tool bar 2010 can be configured to perform functions including backward,
forward, refreshing, changing display mode, settings, searching file, Maximization,
minimization, closing. Text region 2020 can be configured to display files
contained in a folder. Path bar 2030 can be configured to display current path.

Edit bar 2040 can be configured to edit files. In some embodiments, edit bar
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2040 may be activated after a long press of a file in a folder. Sidebar 2050 can be
configured to display frequently used folders and configure network.

[00219] FIG 21 is a block diagram illustrating a notification center that may be
employed in the mobile device 100 in accordance with some embodiments of the
present disclosure. Region 2110 can be configured to display time and date.
Button 2160 can be configured to manage application notifications. In some
embodiments, when button 2160 is clicked or touched, an application window for
application notification (not shown in the figure) may be popped out for users to
manage application notifications. At least partial of all applications installed on
the mobile device 100 can be displayed in the application window for application
notification. A user may configure priority of applications listed in the
application window, or choose to block one or more application notifications.
Region 2120 can be configured to display all application notifications. Button
2130 can be configured to clear notification center. Region 2140 can be
configured to display system settings including Wi-Fi, Bluetooth™, GPS, flight
mode, mute, tablet mode, automatic rotation, screen shots, or the like. Control
bar 2150 can be configured to control the brightness of screen, for example, the
display 110.

[00220] FIG 22 is a block diagram illustrating a security center that may be
employed in the mobile device 100 in accordance with some embodiments of the
present disclosure. Referring to the FIG. 22, the security center may be displayed
on a screen as an application window. The security center 2250 can include
self-start permission 2210, power usage 2220, location information 2230, and
application management 2240. Self-start permission 2210 can be configured to
prohibit applications from starting automatically. Power usage 2220 can be
configured to display power usage. Location information 2230 can be
configured to turn on or turn off location information. Application management
2240 can be configured to manage at least partial of all applications installed on

the mobile device 100.
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[00221] Having thus described the basic concepts, it may be rather apparent to
those skilled in the art after reading this detailed disclosure that the foregoing
detailed disclosure is intended to be presented by way of example only and is not
limiting. Various alterations, improvements, and modifications may occur and
are intended to those skilled in the art, though not expressly stated herein. These
alterations, improvements, and modifications are intended to be suggested by this
disclosure, and are within the spirit and scope of the exemplary embodiments of
this disclosure.

[00222] Moreover, certain terminology has been used to describe embodiments
of the present disclosure. For example, the terms “one embodiment,” “an
embodiment,” and/or “some embodiments” mean that a particular feature,
structure or characteristic described in connection with the embodiment is
included 1n at least one embodiment of the present disclosure. Therefore, it is
emphasized and should be appreciated that two or more references to “an
embodiment” or “one embodiment” or “an alternative embodiment” in various
portions of this specification are not necessarily all referring to the same
embodiment. Furthermore, the particular features, structures or characteristics
may be combined as suitable in one or more embodiments of the present
disclosure.

[00223]  Further, it will be appreciated by one skilled in the art, aspects of the
present disclosure may be illustrated and described herein in any of a number of
patentable classes or context including any new and useful process, machine,
manufacture, or composition of matter, or any new and useful improvement
thereof. Accordingly, aspects of the present disclosure may be implemented
entirely hardware, entirely software (including firmware, resident software,

micro-code, etc.) or combining software and hardware implementation that may

2% ¢ 2% ¢

all generally be referred to herein as a "block," “module,” “engine,” “‘unit,”
"component,” or "system." Furthermore, aspects of the present disclosure may

take the form of a computer program product embodied in one or more computer
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readable media having computer readable program code embodied thereon.
[00224] The terms “first,” “second,” “third,” “fourth,” etc. as used herein are
meant as labels to distinguish among different elements and may not necessarily
have an ordinal meaning according to their numerical designation.

[00225] The disclosure also relates to an apparatus for performing the
operations herein. This apparatus may be specially constructed for the 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 machine readable storage medium, such as, but not
limited to, any type of disk including floppy disks, optical disks, CD-ROMs, and
magnetic-optical disks, read-only memories (ROMs), random access memories
(RAMs), EPROMs, EEPROMs, magnetic or optical cards, or any type of media
suitable for storing electronic instructions, each coupled to a computer system bus.
[00226] The algorithms and displays presented herein are not inherently related
to any particular computer or other apparatus. Various general purpose systems
may be used with programs in accordance with the teachings herein, or it may
prove convenient to construct more specialized apparatus to perform the method
steps. The structure for a variety of these systems will appear as set forth in the
description below. In addition, the disclosure is not described with reference to any
particular programming language. It will be appreciated that a wvariety of
programming languages may be used to implement the teachings of the disclosure
as described herein.

[00227] In some embodiments, any suitable computer readable media can be
used for storing instructions for performing the processes described herein. For
example, in some embodiments, computer readable media can be transitory or
non-transitory.  For example, non-transitory computer readable media can
include media such as magnetic media (such as hard disks, floppy disks, and/or
any other suitable media), optical media (such as compact discs, digital video

discs, Blu-ray discs, and/or any other suitable optical media), semiconductor
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media (such as flash memory, electrically programmable read only memory
(EPROM), electrically erasable programmable read only memory (EEPROM),
and/or any other suitable semiconductor media), any suitable media that is not
fleeting or devoid of any semblance of permanence during transmission, and/or
any suitable tangible media. As another example, transitory computer readable
media can include signals on networks, in wires, conductors, optical fibers,
circuits, any suitable media that is fleeting and devoid of any semblance of
permanence during transmission, and/or any suitable intangible media.

[00228] Computer program code for carrying out operations for aspects of the
present disclosure may be written in any combination of one or more
programming languages, including an object oriented programming language such
as Java, Scala, Smalltalk, Eiffel, JADE, Emerald, C++, C#, VB. NET, Python or
the like, conventional procedural programming languages, such as the "C"
programming language, Visual Basic, Fortran 2003, Perl, COBOL 2002, PHP,
ABAP, dynamic programming languages such as Python, Ruby and Groovy, or
other programming languages. The program code may execute entirely on the
user's computer, partly on the user's computer, as a stand-alone software package,
partly on the user's computer and partly on a remote computer or entirely on the
remote computer or server. In the latter scenario, the remote computer may be
connected to the user's computer through any type of network, including a local
area network (LAN) or a wide area network (WAN), or the connection may be
made to an external computer (for example, through the Internet using an Internet
Service Provider) or in a cloud computing environment or offered as a service
such as a Software as a Service (SaaS).

[00229] Furthermore, the recited order of processing elements or sequences, or
the use of numbers, letters, or other designations therefore, is not intended to limit
the claimed processes and methods to any order except as may be specified in the
claims. Although the above disclosure discusses through various examples what

1s currently considered to be a variety of useful embodiments of the disclosure, it
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1s to be understood that such detail is solely for that purpose, and that the
appended claims are not limited to the disclosed embodiments, but, on the contrary,
are intended to cover modifications and equivalent arrangements that are within
the spirit and scope of the disclosed embodiments. For example, although the
implementation of various components described above may be embodied in a
hardware device, it may also be implemented as a software only solution—e.g., an
installation on an existing server or mobile device.

[00230] Reference throughout this specification to “one embodiment™ or “an
embodiment” means that a particular feature, structure, or characteristic described
in connection with the embodiment is included in at least one embodiment. Thus,
the appearances of the phrase “in one embodiment” or “in an embodiment” in
various places throughout this specification are not necessarily all referring to the
same embodiment. In addition, the term “or” is intended to mean an inclusive
“or” rather than an exclusive “or.”

[00231]  Similarly, it should be appreciated that in the foregoing description of
embodiments of the present disclosure, various features are sometimes grouped
together in a single embodiment, figure, or description thereof for the purpose of
streamlining the disclosure aiding in the understanding of one or more of the
various inventive embodiments. This method of disclosure, however, 1s not to be
interpreted as reflecting an intention that the claimed subject matter requires more
features than are expressly recited in each claim. Rather, inventive embodiments

lie in less than all features of a single foregoing disclosed embodiment.
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CLAIMS

1. A method for providing a mobile operating system, the method comprising:
displaying a desktop interface on a screen of a mobile device; and

displaying a first application window and a second application window on the
desktop interface, wherein the first application window corresponds to a first
application running on the mobile device, wherein the second application
window corresponds to a second application running on the mobile device, and
wherein at least a portion of the first application window does not overlap with

the second application window.

2. The method of claim 1, further comprising displaying a task bar on the
desktop interface, wherein the taskbar comprises a first visual representation
of the first application and a second visual representation of the second

application.

3. The method of claim 2, wherein the desktop interface further comprises a

start menu button for displaying a start menu.

4. The method of claim 1, wherein displaying the first application window and
the second application window on the desktop interface further comprises:
querying an application configuration list for a first size and a first coordinate;
and

displaying the first application window based on the first size and the first

coordinate.

5. The method of claim 4, wherein displaying the first application window and
the second application window on the desktop interface further comprises:

querying the application configuration list for a second size and a second
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coordinate; and
displaying the second application window based on the second size and the

second coordinate.

6. The method of claim 4, wherein displaying the first application window and
the second application window on the desktop interface further comprises:
querying the application configuration list for extracting a third size;
calculating, based on the first coordinate, a third coordinate; and

displaying the second application window based on the third size and the third

coordinate.

7. The method of claim 4, wherein the second size corresponds to a type of the

second application.

8. The method of claim 7, wherein the type of the second application i1s one of

a phone application and a tablet application.

9. The method of claim 1, wherein at least a portion of the first application

window overlaps with the second application window.

10. The method of claim 9, further comprising:

detecting a user interaction with at least one of the first application window
and the second application window; and

rearranging the first application window and the second application window
based on the user interaction, wherein the rearranged first application

window is partially overlapped with the second application window.

11. The method of claim 1, further comprising:

displaying a visual representation of an object in the first application window;
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receiving a user input that moves the object from the first application window
to the second application window; and
displaying the visual representation of the object in the second application

window.

12. The method of claim 11, wherein the user input corresponds to a drag and

drop gesture.

13. A mobile device comprising:

a display; and

a processor communicatively coupled to the display, the processor to:

cause a desktop interface to be displayed on the display; and

cause a first application window and a second application window to be
displayed on the desktop interface, wherein the first application window
corresponds to a first application running on the mobile device, wherein the
second application window corresponds to a second application running on the
mobile device, and wherein at least a portion of the first application window

does not overlap with the second application window.

14. The mobile device of claim 13, wherein the processor is further to cause a
task bar to be presented on the desktop interface, wherein the taskbar
comprises a first visual representation of the first application and a second

visual representation of the second application.

15. The mobile device of claim 14, wherein the processor is further to cause a

start menu button to be presented on the taskbar for displaying a start menu.

16. The mobile device of claim 13, wherein the mobile device further

comprises a memory configured to store an application configuration list.
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17. The mobile device of claim 16, wherein the application configuration list
comprises:
a first size and a first coordinate corresponding to the first application; and

a second size and a second coordinate corresponding to the second application.

18. The mobile device of claim 17, wherein the processor is further to query
the list for the first size and the first coordinate and to query the list for the

second size and the second coordinate of the second application.

19. The mobile device of claim 18, wherein the processor is further to:

cause the first application window to be displayed based on the first size and
the first coordinate.; and

cause the second application window to be displayed based on the second size

and the second coordinate.

20. The mobile device of claim 19, wherein the second size corresponds to a

type of the second application.

21. The mobile device of claim 20, wherein the type of the second application

1s one of a phone application and a tablet application.

22. The mobile device of claim 13, wherein the processor is further to:

detect a user interaction with at least one of the first application window and
the second application window; and

rearrange the first application window and the second application window
based on the user interaction, wherein the rearranged first application

window is partially overlapped with the second application window.
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