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INTELLIGENT WINDOW PLACEMENT WITH MULTIPLE WINDOWS USING HIGH
DPI SCREENS

BACKGROUND

[0001]  The subject technology generally relates to graphical user interfaces for displaying

graphical content or fonts.
SUMMARY

[0002]  The subject technology provides for determining a minimum dots per inch (DPI)
setting for displaying graphical content in a window based on a native pixel density of a display;
scaling respective graphical content for displaying in a first window based on the minimum DPI
setting to fit a horizontal dimension of the first window; and scaling respective graphical content
for displaying in a second window based on the minimum DPI setting to fit a horizontal

dimension of the second window.

[0003] The subject technology provides for receiving input for modifying a horizontal size of
a first window, wherein the first window includes respective graphical content for display;
adjusting the horizontal size of the first window in response to the received input; and scaling the
respective graphical content in the first window to fit the adjusted horizontal size of the first

window.

[0004]  Yet another aspect of the subject technology provides a system. The system includes
memory, one or more processors, and one or more modules stored in memory and configured for
execution by the one or more processors. The system includes a windowing module configured
to determine a minimum dots per inch (DPI) setting for displaying graphical content in a window
based on a native pixel density of a display, scale respective graphical content for displaying in a
first window based on the minimum DPI setting to fit a horizontal dimension of the first window,
and scale respective graphical content for displaying in a second window based on the minimum
DPI setting to fit a horizontal dimension of the second window; and a graphical user interface
(GUI) display module configured to provide for display the scaled respective graphical content

in the first window and the second window.
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[0005]  The subject technology further provides for a non-transitory machine-readable medium
comprising instructions stored therein, which when executed by a machine, cause the machine to
perform operations including determining a minimum dots per inch (DPI) setting for displaying
graphical content in a window based on a native pixel density of a display; scaling respective
graphical content for displaying in a first window based on the minimum DPI setting to fit a
horizontal dimension of the first window; and scaling respective graphical content for displaying
in a second window based on the minimum DPI setting to fit a horizontal dimension of the

second window.

[0006] It is understood that other configurations of the subject technology will become readily
apparent from the following detailed description, where various configurations of the subject
technology are shown and described by way of illustration. As will be realized, the subject
technology is capable of other and different configurations and its several details are capable of
modification in various other respects, all without departing from the scope of the subject
technology. Accordingly, the drawings and detailed description are to be regarded as illustrative

in nature and not as restrictive.
BRIEF DESCRIPTION OF THE DRAWINGS

[0007] The features of the subject technology are set forth in the appended claims. However,
for purpose of explanation, several configurations of the subject technology are set forth in the

following figures.

[0008]  Figure 1 conceptually illustrates an example graphical user interface (GUI) for
displaying respective graphical content at independent DPI display settings in which some

configurations of the subject technology can be implemented

[0009]  Figure 2 conceptually illustrates an example GUI for displaying graphical content
after receiving input for adjusting a size of a particular window in which some configurations of

the subject technology can be implemented.
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[0010] Figure 3 conceptually illustrates an example process for scaling graphical content in

one or more windows according to some configurations of the subject technology.

[0011] Figure 4 conceptually illustrates an example process for scaling graphical content in
response to input that adjusts a size of a window in which some configurations of the subject

technology can be implemented.

[0012] Figure S conceptually illustrates an example computing environment including a

system.

[0013] Figure 6 conceptually illustrates a system with which some implementations of the

subject technology may be implemented.
DETAILED DESCRIPTION

[0014] The detailed description set forth below is intended as a description of various
configurations of the subject technology and is not intended to represent the only configurations
in which the subject technology may be practiced. The appended drawings are incorporated
herein and constitute a part of the detailed description. The detailed description includes specific
details for the purpose of providing a thorough understanding of the subject technology.
However, the subject technology is not limited to the specific details set forth herein and may be
practiced without these specific details. In some instances, structures and components are shown

in block diagram form in order to avoid obscuring the concepts of the subject technology.

[0015] In atypical configuration provided by a given operating system or application (e.g.,
web browser), a default setting for displaying graphics and/or fonts may be set as 96 DPI (dots
per inch) on a display screen. A display screen, however, may have up to 300 DPI based on the
physical characteristics of the display screen. In this regard, the display screen includes a
number of pixels typically expressed as a display resolution in terms of a number of pixels in
width x height. In an example in which the display resolution is 2560 x 1600 pixels fora 15
inch diagonal size of a display screen, a pixels per inch (PPI) or pixel density of the display

screen can be determined by calculating the square root of a sum of respective squares of the
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width and height that is divided by the diagonal size of the display screen (e.g., PPI = \(W? +
H?) / S). In this example, a PPI calculation determines that the PPI for the 15” display with 2560
x 1600 pixels is approximately 201.26 PPI. Thus, an ideal DPI for the display screen can be set
to ~201 DPIL.

[0016] Insome configurations, in order to “emulate” font size and/or graphical content display
for a lower DPI setting (e.g., 96 DPI), a number of pixels displaying graphics is effectively
reduced (e.g., 2560 x 1600 pixels to 1400 x 1024 pixels) by utilizing a DPI compensation
technique to automatically adjust an input graphic image (e.g., bitmap) to match the DPI setting.
In one example, the DPI compensation technique uses additional pixels as “subpixels” for
rendering of fonts and/or graphical content that may scale the content in accordance to the DPI

setting.

[0017] Given that a display screen may have a native PPI that exceeds the DPI setting of the
operating system or application, the subject technology uses the capability of these high PPI
displays to show more content in a smaller space. For a display screen with a maximum display
resolution of 2560 x 1600 pixels with a current display setting of 1600 x 1200 pixels, the subject
technology can create two 800 x 1200 windows side by side. Since the underlying display is
able to show many more physical pixels (e.g., 2560 x 1600, occupying the same space), the
subject technology (e.g., a window manager provided by the subject technology) can adjust the
DPI setting for the content of each individual window dynamically within a range which can be
specified by the user. In one example, the subject technology provides an automatic window

management system to perform the following functions and features.

[0018] For instance, the user could specify a range of resolutions for displaying fonts or
graphical content that is comfortable based on the user’s eye sight. In one example, this could be
accomplished in a first run step or settings dialog where the user can specify which minimum
font size is still readable to the user at a corresponding DPI display setting. Based on this
minimum DPI display setting, the subject technology may avoid overlapping windows that are
displayed side by side since respective DPI values for each window can dynamically be adjusted

to avoid horizontal scrollbars from being displayed. Thus, when opening 2 windows, the subject
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technology can put them side by side and adjust the DPI values of each window separately to
show as much content as possible (e.g., using the minimum DPI display) which is ideally the full
content for both windows. Displaying the full content for a window as used herein can be
understood as being able to display the entirety of the content displayed in the window without
utilizing horizontal or vertical scroll bars. Alternatively, in an example in which the full content
is not able to be displayed without utilizing a horizontal scrollbar according to the minimum DPI
display setting, the subject technology may display the content to the extent possible in the
horizontal direction without the usage of a horizontal scroll bar and then utilize a vertical scroll

bar to provide the remainder of the content in the window.

?

[0019] In one example, the two aforementioned windows may include behavior which “snaps’
the two windows together, so the user could move the divider line between the two windows to
either side and the content in the window gets dynamically DPI sized again. In this regard, the
window which is decreased in size would increase the DPI value by shrinking the content and the
window which is increased in size would reduce the DPI size by increasing the content size. In
some configurations, upon increasing the DPI size (e.g., scaling the content smaller), if the
content of a respective window is scaled too small beyond the minimum DPI display setting
(e.g., where fonts would get even smaller than the smallest readable font), a fallback to a mobile
version of the same web content is attempted, if available, before falling back to show a
horizontal scrollbar. If there is no mobile equivalent of the content for display, then horizontal

and/or vertical scrollbars are shown.

[0020] In some configurations, the subject technology may be configured to increase a size of
a window containing the focus (e.g., an active or selected window) so that the window is more
casily readable and decrease/shrink the other non-active window while keeping the DPI display

setting within the specified minimum DPI display setting discussed above.

[0021]  Figure 1 conceptually illustrates an example graphical user interface (GUI) 100 for
displaying respective graphical content at independent DPI display settings in which some
configurations of the subject technology can be implemented. The GUI 100 illustrated in Figure

1 may be provided on one or more computing devices or systems. For instance, the GUI 100
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may be provided on a computing device or system, which may provide an operating system or an
application (e.g., web browser) running on the computing device or system. In this regard, the
GUI 100 may be provided by an operating system or an application running on the operating

system.

[0022] As illustrated in the example shown in Figure 1, a window 110 and a window 120
included in the GUI 100 are provided for display in which the window 110 and the window 120
are horizontally adjacent to each other and the window 110 and the window 120 occupy a
fullscreen of a display. In one example, the window 110 and the window 120 have identical
vertical and horizontal dimensions (e.g., 800 x 1200 pixels each where the fullscreen resolution
of the display is 1600 x 1200 pixels). The window 110 and the window 120 include respective
graphical content. For example, the graphical content in some configurations includes scalable
fonts. The graphical content of each of the window 110 and the window 120 may correspond to
a respective web page and/or document. In the window 110, the graphical content has been
scaled in order to meet a minimum DPI setting that provides fonts for display at a DPI setting
legible to a user. In order to meet the minimum DPI setting, for this example, the content shown
in the window 110 has been scaled to fit a horizontal dimension (or size) of the window 110.
Since the content of the window 110 is not scaled to fit the entirety of the content within the
window 110, a vertical scrollbar 115 is included in order to allow the user to view the remainder
of the content that is not displayed. As shown in the window 120, an entirety of the graphical
content is scaled to fit within the window 120. Thus, in the example of Figure 1, respective
graphical content is scaled and displayed at different DPI settings for the window 110 and the
window 120 of the GUI 100. For instance, a DPI setting for the window 110 is greater than a
DPI setting for the window 120 as the graphical content in the window 110 is scaled smaller than
the graphical content shown in the window 120. However, it is appreciated that the respective
content of the window 110 and the window 120 may be displayed at the same DPI settings in

some configurations.

[0023]  Although the example shown in Figure 1 illustrates the GUI 100 in a particular
arrangement, other types of arrangements for displaying the GUI 100 could be provided and still
be within the scope of the subject technology. Although graphical content related to scalable
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fonts is shown in the example of Figure 1, it should be appreciated that other types of graphical
content such as one or more different graphical elements may be provided and still be within the
scope of the subject technology. A graphical element can include, but is not limited to, a button,
check box, radio button, slider, list box, drop-down list, menu, combo box, icon, text box, scroll
bar, etc. Further, one or more graphical images or video content may be provided by the GUI

100.

[0024] Figure 2 conceptually illustrates an example GUI 200 for displaying graphical content
after receiving input for adjusting a size of a particular window in which some configurations of
the subject technology can be implemented. The GUI 200 illustrated in Figure 2 may be
provided on one or more computing devices or systems. For instance, the GUI 200 may be
provided on a computing device or system, which may provide an operating system or an
application (e.g., web browser) running on the computing device or system. In this regard, the
GUI 200 may be provided by an operating system or an application running on the operating

system.

[0025] As illustrated in the example shown in Figure 2, a window 210 and a window 220
included in the GUI 200 are provided for display horizontally adjacent to each other, and the
window 210 and the window 220 occupy a fullscreen of a display. The window 210 and the
window 220 include respective graphical content (e.g., scalable fonts). In the window 210, the
graphical content has been scaled in order to meet a minimum DPI setting that provides fonts for
display at a DPI setting legible to a user. The content shown in the window 210 has been scaled
to fit a horizontal dimension (or size) of the window 210 and a vertical scrollbar 215 is included
in order to allow the user to view the remainder of the content that is not displayed. As shown in
the window 220, an entirety of the graphical content is scaled to fit within the window 220. The
respective graphical content is displayed at different DPI settings for the window 210 and the
window 220 of the GUI 200 in this example.

[0026] Each window shown in Figure 2 represents a non-overlapping window that “snaps”
together with another horizontally adjacent window such that input for enlarging a window will

simultaneously decrease the size of the horizontally adjacent window. The windows 210 and
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220 share a border 225 and scaling respective graphical content in the windows 210 and 220 may
be in response to receiving input for moving the shared border 225. Thus, scaling respective
graphical content for displaying in the windows 210 and 220 occurs simultaneously in response
to receiving input for a single command. In an example in which the respective horizontal sizes
of the windows 210 and 220 are each X pixels, and the received input includes a value of y pixels
for increasing the horizontal size of the window 210, the adjusted horizontal size of the windows
210 and 220 are X + y pixels and X - y pixels, respectively. As shown, input (e.g., via a mouse
cursor or touch input, etc.) for adjusting a horizontal size or dimension of the window 210 may
be received by the GUI 200. In response to the received input, the GUI 200 may scale the
respective content of the window 210 accordingly to take advantage of the increased horizontal
size, which is represented as a window 230. After the respective graphical content is scaled to a
lower DPI setting than a DPI setting for the window 210, the example in Figure 2 illustrates that
an entirety of the graphical content is now displayed in the window 230 and a vertical scrollbar is
no longer required to view all the content. Additionally, the GUI 200 may scale the respective
content of the window 220 in response to the received input that further requests that the window
220 be decreased in size as shown in a window 240. The window 240 includes scaled graphical
content at a higher DPI setting than a DPI setting of the window 220 based on the smaller

horizontal dimension of the window 240 in response to the received input.

[0027]  Although the example shown in Figure 2 illustrates the GUI 200 in a particular
arrangement, other types of arrangements for displaying the GUI 200 could be provided and still
be within the scope of the subject technology. Although graphical content related to scalable
fonts are shown in the example of Figure 2, it should be appreciated that other types of graphical
content such as one or more different graphical elements may be provided and still be within the

scope of the subject technology. Further, one or more graphical images or video content may be

provided by the GUI 200.

[0028] Figure 3 conceptually illustrates an example process 300 for scaling graphical content
in one or more windows according to some configurations of the subject technology. The

process 300 can be performed on one or more computing devices or systems in some
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configurations. More specifically, the process 300 may be implemented for scaling graphical

content of a window(s) as described in the example of Figures 1 and 2.

[0029]  The process 300 starts at 305 by determining a minimum dots per inch (DPI) setting
for displaying graphical content in a window based on a native pixel density of a display. In
some configurations, the graphical content includes one or more scalable fonts. The native pixel
density of the display is measured in pixels per inch (PPI) in one example. Further, the
minimum DPI setting is a setting configured to provide legibility of fonts included in a
respective window in one example. By way of example, the minimum DPI setting is configured

based on the user’s eyesight that indicates a minimum size for legibility of fonts.

[0030] The process 300 at 310 determines if the graphical content fits in a horizontal and
vertical dimensions of the window based on the minimum DPI setting. If the graphical content
fits in the horizontal and vertical dimensions of the window, the process 300 continues to 315 to
scale the graphical content to fit the horizontal and vertical dimensions of the window based on
the minimum DPI setting. In this instance, scaling the graphical content for displaying in the
window scales an entirety of the graphical content to fit the horizontal dimension and the vertical
dimension of the window. The entirety of the respective graphical content includes an entire
content of a respective web page or document in one example. Thus, scaling respective

graphical content for displaying in the window maximizes viewable content in the window.

[0031] Alternatively, if the graphical content does not fit in the horizontal and vertical
dimensions of the window, the process 300 continues to 320. At 320, the process 300
determines if the graphical content fits in the horizontal dimension of the window based on the
minimum DPI setting. If the graphical content fits in the horizontal dimension of the window,
the process 300 continues to 315 to scale the graphical content to fit the horizontal dimension of
the window based on the minimum DPI setting. In some configurations, a vertical scrollbar will
be provided in the window in order to enable a user to view any scaled graphical content that

does not fit in the window.
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[0032] Alternatively, if the graphical content does not fit in the horizontal dimension of the
window, the process 300 continues to 330. The process 300 at 300 scales the graphical content
based on the minimum DPI setting to have horizontal and/or vertical scrollbars. The process 300
then ends. In some configurations, a fallback to a mobile version of the graphical content is
attempted before falling back to show a horizontal scrollbar at 330. If there is no mobile

equivalent of the content for display, then horizontal and/or vertical scrollbars are shown at 330.

[0033]  Although the example described in connection with Figure 3 describes scaling
graphical content for a single window, it should be understood that the operations described in
Figure 3 could be applied for scaling graphical content in a second window (or any number of
additional windows). Moreover, scaling respective graphical content for display in different

windows may be according to different DPI in some instances.

[0034] Figure 4 conceptually illustrates an example process 400 for scaling graphical content
in response to input that adjusts a size of a window in which some configurations of the subject
technology can be implemented. The process 400 can be performed by one or more computing
devices or systems in some configurations. More specifically, the process 400 may be
implemented for scaling graphical content of a window(s) as described in the example of

Figures 1 and 2.

[0035] The process 400 begins at 405 by receiving input for modifying a horizontal size of a
first window. The first window includes respective graphical content for display. In one
example, the received input includes input for increasing the horizontal size of the first window.
Further, the received input may include input for decreasing the horizontal size of the second
window. The process 400 at 410 adjusts the horizontal size of the first window in response to
the received input. At 415, the process 400 scales the respective graphical content in the first
window to fit the adjusted horizontal size of the first window. The process 400 continues to 420
to adjust the horizontal size of a second window in response to the received input in which the
second window includes respective graphical content for display. At 425, the process 400 scales
the respective graphical content in the second window to fit the adjusted horizontal size of the

second window. The process 400 at 430 provides for display the scaled respective graphical

-10 -
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content in the first and the second windows. In some configurations, the scaled respective
graphical content of the first window is displayed at a lower DPI (e.g., enlarging the graphical
content) than the scaled respective graphical content of the second window. The process 400

then ends.

[0036] Figure S conceptually illustrates an example computing environment 500 including a
system. In particular, Figure 5 shows a system 505 for implementing the above described GUI
in Figures 1 and 2 and the processes in Figures 3 and 4. In some configurations, the system
505 is part of an implementation running a particular machine (e.g., client computer, laptop,

notebook, netbook, etc.).

[0037]  The system 505 can include memory, one or more processors, and one or more
modules stored in memory and configured for execution by the one or more processors. As
shown in Figure 5, the system 505 includes several modules for providing different
functionality. The system 505 is configured to include a windowing module 510 and a graphical

user interface (GUI) display module 520.

[0038] The windowing module 510 is configured to determine a minimum dots per inch (DPI)
setting for displaying graphical content in a window based on a native pixel density of a display,
scale respective graphical content for displaying in a first window based on the minimum DPI
setting to fit a horizontal dimension of the first window, and scale respective graphical content
for displaying in a second window based on the minimum DPI setting to fit a horizontal
dimension of the second window. The GUI display module 520 is configured to provide for

display the scaled respective graphical content in the first window and the second window.

[0039] In some configurations, the windowing module 510 is further configured to receive
input for modifying a horizontal size of a first window in which the first window includes
respective graphical content for display, adjust the horizontal size of the first window in response
to the received input, and scale the respective graphical content in the first window to fit the
adjusted horizontal size of the first window. The windowing module 510 is further configured to

adjust the horizontal size of a second window in response to the received input in which the

-11 -
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second window includes respective graphical content for display, and scale the respective
graphical content in the second window to fit the adjusted horizontal size of the second window.
After scaling the respective graphical content in the first and second windows in response to
adjusting the horizontal sizes of the windows, the GUI display module 520 is further configured
to provide for display the scaled respective graphical content in the first window and the scaled

respective graphical content in the second window.

[0040]  As further shown in Figure 5, each of the aforementioned modules can be configured
to communicate between each other. For instance, different data, messages, API calls and

returns can be passed between the different modules in the system 505.

[0041] Many of the above-described features and applications are implemented as software
processes that are specified as a set of instructions recorded on a machine readable storage
medium (also referred to as computer readable medium). When these instructions are executed
by one or more processing unit(s) (e.g., one or more processors, cores of processors, or other
processing units), they cause the processing unit(s) to perform the actions indicated in the
instructions. Examples of machine readable media include, but are not limited to, CD-ROMs,
flash drives, RAM chips, hard drives, EPROMs, etc. The machine readable media does not

include carrier waves and electronic signals passing wirelessly or over wired connections.

[0042] In this specification, the term “software” is meant to include firmware residing in read-
only memory and/or applications stored in magnetic storage, which can be read into memory for
processing by a processor. Also, in some implementations, multiple software components can be
implemented as sub-parts of a larger program while remaining distinct software components. In
some implementations, multiple software subject components can also be implemented as
separate programs. Finally, a combination of separate programs that together implement a
software component(s) described here is within the scope of the subject technology. In some
implementations, the software programs, when installed to operate on one or more systems,
define one or more specific machine implementations that execute and perform the operations of

the software programs.

-12 -



WO 2014/130464 PCT/US2014/016953

[0043] A computer program (also known as a program, software, software application, script,
or code) can be written in a form of programming language, including compiled or interpreted
languages, declarative or procedural languages, and it can be deployed in some form, including
as a stand alone program or as a module, component, subroutine, object, or other unit suitable for
use in a computing environment. A computer program may, but need not, correspond to a file in
a file system. A program can be stored in a portion of a file that holds other programs or data
(e.g., one or more scripts stored in a markup language document), in a single file dedicated to the
program in question, or in multiple coordinated files (e.g., files that store one or more modules,
sub programs, or portions of code). A computer program can be deployed to be executed on one
computer or on multiple computers that are located at one site or distributed across multiple sites

and interconnected by a communication network.

[0044] Some configurations are implemented as software processes that include one or more
application programming interfaces (APIs) in an environment with calling program code
interacting with other program code being called through the one or more interfaces. Various
function calls, messages or other types of invocations, which can include various kinds of
parameters, can be transferred via the APIs between the calling program and the code being
called. In addition, an API can provide the calling program code the ability to use data types or

classes defined in the API and implemented in the called program code.

[0045] One or more APIs may be used in some configurations. An API is an interface
implemented by a program code compenent or hardware component (“API implemenﬁng
component”) that allows a different program code component or hardware component ( “API
calling component™) to access and use one or more functions, methods, procedures, data
structures, classes, and/or other services provided by the API implementing component. An API
can define one or more parameters that are passed between the API calling component and the

API implementing component.

[0046] The following description describes an example system in which aspects of the subject

technology can be implemented.
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[0047]  Figure 6 conceptually illustrates a system 600 with which some implementations of
the subject technology can be implemented. The system 600 can be a computer, phone, PDA,; or
another sort of electronic device. In some configurations, the system 600 includes a television
with one or more processors embedded therein. Such a system includes various types of
computer readable media and interfaces for various other types of computer readable media. The
system 600 includes a bus 605, processing unit(s) 610, a system memory 615, a read-only
memory 620, a storage device 625, an optional input interface 630, an optional output interface

635, and a network interface 640.

[0048] The bus 605 collectively represents all system, peripheral, and chipset buses that
communicatively connect the numerous internal devices of the system 600. For instance, the bus
605 communicatively connects the processing unit(s) 610 with the read-only memory 620, the

system memory 615, and the storage device 625.

[0049]  From these various memory units, the processing unit(s) 610 retrieves instructions to
execute and data to process in order to execute the processes of the subject technology. The
processing unit(s) can be a single processor or a multi-core processor in different

implementations.

[0050] The read-only-memory (ROM) 620 stores static data and instructions that are needed
by the processing unit(s) 610 and other modules of the system 600. The storage device 625, on
the other hand, is a read-and-write memory device. This device is a non-volatile memory unit
that stores instructions and data even when the system 600 is off. Some implementations of the
subject technology use a mass-storage device (such as a magnetic or optical disk and its

corresponding disk drive) as the storage device 625.

[0051] Other implementations use a removable storage device (such as a flash drive, a floppy
disk, and its corresponding disk drive) as the storage device 625. Like the storage device 625,
the system memory 615 is a read-and-write memory device. However, unlike storage device
625, the system memory 615 is a volatile read-and-write memory, such a random access

memory. The system memory 615 stores some of the instructions and data that the processor
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needs at runtime. In some implementations, the subject technology’s processes are stored in the
system memory 615, the storage device 625, and/or the read-only memory 620. For example,
the various memory units include instructions for processing multimedia items in accordance
with some implementations. From these various memory units, the processing unit(s) 610
retrieves instructions to execute and data to process in order to execute the processes of some

implementations.

[0052]  The bus 605 also connects to the optional input and output interfaces 630 and 635.
The optional input interface 630 enables the user to communicate information and select
commands to the system. The optional input interface 630 can interface with alphanumeric
keyboards and pointing devices (also called “cursor control devices™). The optional output
interface 635 can provide display images generated by the system 600. The optional output
interface 635 can interface with printers and display devices, such as cathode ray tubes (CRT) or
liquid crystal displays (LCD). Some implementations can interface with devices such as a

touchscreen that functions as both input and output devices.

[0053] Finally, as shown in Figure 6, bus 605 also couples system 600 to a network interface
640 through a network adapter (not shown). In this manner, the computer can be a part of a

network of computers (such as a local area network (“LAN”), a wide area network (“WAN”), or
an Intranet, or an interconnected network of networks, such as the Internet. The components of

system 600 can be used in conjunction with the subject technology.

[0054] These functions described above can be implemented in digital electronic circuitry, in
computer software, firmware or hardware. The techniques can be implemented using one or
more computer program products. Programmable processors and computers can be included in
or packaged as mobile devices. The processes and logic flows can be performed by one or more
programmable processors and by one or more programmable logic circuitry. General and special
purpose computing devices and storage devices can be interconnected through communication

networks.
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[0055] Some implementations include electronic components, such as microprocessors,
storage and memory that store computer program instructions in a machine-readable or
computer-readable medium (alternatively referred to as computer-readable storage media,
machine-readable media, or machine-readable storage media). Some examples of such
computer-readable media include RAM, ROM, read-only compact discs (CD-ROM), recordable
compact discs (CD-R), rewritable compact discs (CD-RW), read-only digital versatile discs (e.g.,
DVD-ROM, dual-layer DVD-ROM), a variety of recordable/rewritable DVDs (e.g., DVD-RAM,
DVD-RW, DVD+RW, etc.), flash memory (e.g., SD cards, mini-SD cards, micro-SD cards, etc.),
magnetic and/or solid state hard drives, read-only and recordable Blu-Ray® discs, ultra density
optical discs, optical or magnetic media, and floppy disks. The computer-readable media can
store a computer program that is executable by at least one processing unit and includes sets of
instructions for performing various operations. Examples of computer programs or computer
code include machine code, such as is produced by a compiler, and files including higher-level
code that are executed by a computer, an electronic component, or a microprocessor using an

interpreter.

[0056] While the above discussion primarily refers to microprocessor or multi-core processors
that execute software, some implementations are performed by one or more integrated circuits,
such as application specific integrated circuits (ASICs) or field programmable gate arrays
(FPGAs). In some implementations, such integrated circuits execute instructions that are stored

on the circuit itself,

[0057]  As used in this specification and the claims of this application, the terms “computer”,
“server”, “processor”, and “memory” all refer to electronic or other technological devices. These
terms exclude people or groups of people. For the purposes of the specification, the terms
display or displaying means displaying on an electronic device. As used in this specification and
the claims of this application, the terms “computer readable medium” and “computer readable
media” are entirely restricted to tangible, physical objects that store information in a form that is
readable by a computer. These terms exclude wireless signals, wired download signals, and

other ephemeral signals.
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[0058]  To provide for interaction with a user, implementations of the subject matter described
in this specification can be implemented on a computer having a display device, e.g., a CRT
(cathode ray tube) or LCD (liquid crystal display) monitor, for displaying information to the user
and a keyboard and a pointing device, e.g., a mouse or a trackball, by which the user can provide
input to the computer. Other kinds of devices can be used to provide for interaction with a user
as well; for example, feedback provided to the user can be a form of sensory feedback, ¢.g.,
visual feedback, auditory feedback, or tactile feedback; and input from the user can be received
in a form, including acoustic, speech, or tactile input. In addition, a computer can interact with a
user by sending documents to and receiving documents from a device that is used by the user; for
example, by sending web pages to a web browser on a user’s client device in response to

requests received from the web browser.

[0059] Configurations of the subject matter described in this specification can be implemented
in a computing system that includes a back end component, ¢.g., as a data server, or that includes
a middleware component, e.g., an application server, or that includes a front end component,
e.g., a client computer having a graphical user interface or a Web browser through which a user
can interact with an implementation of the subject matter described in this specification, or a
combination of one or more such back end, middleware, or front end components. The
components of the system can be interconnected by a form or medium of digital data
communication, e.g., a communication network. Examples of communication networks include
a local area network (“LAN") and a wide area network (“WAN™), an inter-network (e.g., the

Internet), and peer-to-peer networks (e.g., ad hoc peer-to-peer networks).

[0060] The computing system can include clients and servers. A client and server are
generally remote from each other and typically interact through a communication network. The
relationship of client and server arises by virtue of computer programs running on the respective
computers and having a client-server relationship to each other. In some configurations, a server
transmits data (e.g., an HTML page) to a client device (e.g., for purposes of displaying data to
and receiving user input from a user interacting with the client device). Data generated at the
client device (e.g., a result of the user interaction) can be received from the client device at the

SCrver.

-17 -



WO 2014/130464 PCT/US2014/016953

[0061] It is understood that a specific order or hierarchy of steps in the processes disclosed is
an illustration of example approaches. Based upon design preferences, it is understood that the
specific order or hierarchy of steps in the processes can be rearranged, or that all illustrated steps
be performed. Some of the steps can be performed simultaneously. For example, in certain
circumstances, multitasking and parallel processing can be advantageous. Moreover, the
separation of various system components in the configurations described above should not be
understood as requiring such separation in all configurations, and it should be understood that the
described program components and systems can generally be integrated together in a single

software product or packaged into multiple software products.

[0062] The previous description is provided to enable a person skilled in the art to practice the
various aspects described herein. Various modifications to these aspects will be readily apparent
to those skilled in the art, and the generic principles defined herein can be applied to other
aspects. Thus, the claims are not intended to be limited to the aspects shown herein, but is to be
accorded the full scope consistent with the language claims, wherein reference to an element in
the singular is not intended to mean “one and only one” unless specifically so stated, but rather
“one or more.” Unless specifically stated otherwise, the term “some” refers to one or more.
Pronouns in the masculine (e.g., his) include the feminine and neuter gender (e.g., her and its)
and vice versa. Headings and subheadings, if any, are used for convenience only and do not

limit the subject technology.

[0063] A phrase such as an “aspect” does not imply that such aspect is essential to the subject
technology or that such aspect applies to all configurations of the subject technology. A
disclosure relating to an aspect can apply to all configurations, or one or more configurations. A
phrase such as an aspect can refer to one or more aspects and vice versa. A phrase such as a
“configuration” does not imply that such configuration is essential to the subject technology or
that such configuration applies to all configurations of the subject technology. A disclosure
relating to a configuration can apply to all configurations, or one or more configurations. A

phrase such as a configuration can refer to one or more configurations and vice versa.
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[0064] The word “example” is used herein to mean “serving as an example or illustration.”
An aspect or design described herein as “example” is not necessarily to be construed as preferred

or advantageous over other aspects or designs.

[0065]  All structural and functional equivalents to the elements of the various aspects
described throughout this disclosure that are known or later come to be known to those of
ordinary skill in the art are expressly incorporated herein by reference and are intended to be

encompassed by the claims.
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CLAIMS
What is claimed is:

1. A computer-implemented method, the method comprising:

determining a minimum dots per inch (DPI) setting for displaying graphical content in a
window based on a native pixel density of a display;

scaling respective graphical content for displaying in a first window based on the
minimum DPI setting to fit a horizontal dimension of the first window; and

scaling respective graphical content for displaying in a second window based on the

minimum DPI setting to fit a horizontal dimension of the second window.

2. The method of claim 1, wherein the first window and the second window occupy a

fullscreen of the display.

3. The method of claim 1, wherein the first window and the second window share a border.

4. The method of claim 3, wherein scaling respective graphical content for displaying in the
first window and the second window is in response to receiving input for moving the shared

border.

5. The method of claim 4, wherein scaling respective graphical content for displaying in the
first window and the second window occurs simultaneously in response to receiving input for a

single command.
6. The method of claim I, wherein scaling respective graphical content for displaying in the
first window and the second window maximizes viewable content in each of the first and the

second windows.

7. The method of claim 1, wherein the first window is displayed as a horizontally adjacent

window to the second window,
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8. The method of claim 1, wherein the graphical content includes one or more scalable
fonts.

9. The method of claim 1, wherein the native pixel density of the display is measured in
pixels per inch (PPI).

10.  The method of claim 1, wherein the minimum DPI setting comprises a setting configured

to provide legibility of fonts included in a respective window.

11.  The method of claim 10, wherein the minimum DPI setting is configured based on the

user’s eyesight.

12. The method of claim 1, wherein scaling respective graphical content for displaying in the
first window and scaling respective graphical content for displaying in the second window is

according to different DPI.

13. The method of claim 1, wherein scaling respective graphical content for displaying in the
first window scales an entirety of the respective graphical content to fit the horizontal dimension

and a vertical dimension of the first window.

14. The method of claim 13, wherein the entirety of the respective graphical content

comprises an entire content of a respective web page or document.

15. A computer-implemented method, the method comprising:
receiving input for modifying a horizontal size of a first window, wherein the first
window includes respective graphical content for display;
adjusting the horizontal size of the first window in response to the received input; and
scaling the respective graphical content in the first window to fit the adjusted horizontal

size of the first window.
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16.  The method of claim 15, further comprising:

providing for display the scaled respective graphical content in the first window.

17. The method of claim 16, further comprising:

adjusting the horizontal size of a second window in response to the received input,
wherein the second window includes respective graphical content for display; and

scaling the respective graphical content in the second window to fit the adjusted
horizontal size of the second window; and

providing for display the scaled respective graphical content in the second window.

18. The method of claim 17, wherein the scaled respective graphical content of the first
window is displayed at a lower DPI than the scaled respective graphical content of the second

window.
19. The method of claim 17, wherein the scaled respective graphical content of the first and
second windows is scaled according to a minimum dots per inch (DPI) setting based on a native

pixel density of a display.

20.  The method of claim 15, wherein the received input comprises input for increasing the

horizontal size of the first window.

21. The method of claim 20, wherein the received input further comprises input for

decreasing the horizontal size of the second window.

22. The method of claim 17, wherein the first window and the second window occupy a

fullscreen of a display.

23. The method of claim 17, wherein the first window is displayed as a horizontally adjacent

window to the second window.
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24. A system, the system comprising:

memory;

one Or MOore pProcessors;

one or more modules stored in memory and configured for execution by the one or more
processors, the modules comprising:

a windowing module configured to determine a minimum dots per inch (DPI)
setting for displaying graphical content in a window based on a native pixel density of a display,
scale respective graphical content for displaying in a first window based on the minimum DPI
setting to fit a horizontal dimension of the first window, and scale respective graphical content
for displaying in a second window based on the minimum DPI setting to fit a horizontal
dimension of the second window; and

a graphical user interface (GUI) display module configured to provide for display

the scaled respective graphical content in the first window and the second window.

25. The system of claim 24, wherein the windowing module is further configured to:

receive input for modifying a horizontal size of a first window, wherein the first window
includes respective graphical content for display; and

adjust the horizontal size of the first window in response to the received input; and

scale the respective graphical content in the first window to fit the adjusted horizontal

size of the first window.

26. The system of claim 25, wherein the windowing module is further configured to:

adjust the horizontal size of a second window in response to the received input, wherein
the second window includes respective graphical content for display; and

scale the respective graphical content in the second window to fit the adjusted horizontal

size of the second window.

217. The system of claim 26, wherein the GUI display module is further configured to:
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provide for display the scaled respective graphical in the first window and the scaled

respective graphical content in the second window.

28. A non-transitory machine-readable medium comprising instructions stored therein, which
when executed by a machine, cause the machine to perform operations comprising:

determining a minimum dots per inch (DPI) setting for displaying graphical content in a
window based on a native pixel density of a display;

scaling respective graphical content for displaying in a first window based on the
minimum DPI setting to fit a horizontal dimension of the first window; and

scaling respective graphical content for displaying in a second window based on the

minimum DPI setting to fit a horizontal dimension of the second window.

-4 -



1/6 PCT/US2014/016953

WO 2014/130464

L ainbi4

GLi

gy
SINOBI B IGIOJA "09] shgione) pas
‘noJe oisnl je wejnN "opowwios
ojsnl Bluioe| OB BINDIYSA

snoe| 1868 oIpo uIpNUDIOS
Juasaeld "SIjJeAUOD POWSINS 1|8
B snjia} 1aA BlINN ‘1N Buiosidipe
1$@ winjuawlsy 18bs ‘snyjje
B|NOIYSA B||ibully SBUSISEN
"BIUIDB| SSIDUYN 0J8ql] 1B 0Jaql|
ueswnooe anbsajusidd ounu

ul BjnNoIYSA ‘sinb anbisuy pes
SISIIoB] ‘IW SNJj8) 08U0(] ‘BSSEW
Buiosidipe jenbije ‘pas Bupsidipe
ul Buiosidipe 1010} Walo|

weynN "eubeuw Jojone sinb sing
WIUS OB SnieA ‘Oe jeipJedul

OB SIj||BAUOD ‘Bnbau oIpo

pag ‘e Bupsidipe iN1ajoasuod
‘1swie Us Jojop wnsdi walio’

see

WNNGISEA "SR
sinb s sop0) twisSIUSID 0P 514 Seepos wenb v ‘snduoy
$10GO] 1B SN0 ‘winnasd oun 031 18 19A veswnooe anbisiy
1849 epiagsd 101101 Ut 182U} SNOUOYE SNOUoYS Yyaiu Jenbye
Wnpun enbsaluagad 1S 19 Siow ‘u wenbye na soinuod
‘wias anbau anbsiny snoqidep JUNpRUn JUAPURY PIS enbau
03 WNG ‘SEA WINPUSGIY 1e anbsajudiisd Inp 151 BYAN

Sunew 13ipsadun anbau 1249 WnuduwLIB)

Ui UIRIO] WINPUAQLY Shoey anBne unpoun dwss Ul Wweioy
‘DIISIIOL PIS "OIPO JIWE 1S DI SNGISNLY SNSIND BUIN DBU WILS
ul wied snuea sndwel soua pas endne 1enbye pasg siufes

UL JHOA LUNTUSWIPDUO? 3NBUO0D STILUBAIA “ISIU 1Siu Jadiodwegn
SNPBSEUG "HIDA SHIOW 19 ‘winsdi eindi| 13WIE US SUnN 'Sinb
SH{BAUDD WIHO0] SHIOW 3N “WEIR winpuagiq wenbije wnjngnsaa

“wordes pas siew

UOU IIEINGINA D2 anbSiiRs S04 151U SR (148 N 1ieA

WSS 3115810 Ut Tunu Bupdstdipe ey U SN SHIBAUOD

P wiua ‘euod SN|BSEY4 TBSSEW 3B 1N suansod sngioney 04aqy
sinb np uou FISNY WRIP J8we 1S spyfes 13 ssdiodweyn sau
188108] ‘04aql SNoR) 3sStpuadsns (1240 0B} JSU NNGRINT fBein)
eI 2iansod SSILN 1B NN 12U SnIdNe) Ul siwiid winsd)
BIUR WIMNGISBA ISWNINP ea1eid 35SEUGRY JBY U} "OIpO NS
G100 YQiu powising sinb ‘snisw $8jepos anbay jiisa Jodwiay
HIOW (3A SH4 ‘BiRUJ0 assipuadsns ‘soarudwiy soydeaw
Jad ‘easou eignuod 1ad Juanbioy Bi0ly pe nbSoOS 1oe]
3uade ssep 1oiop 1eipssdut Junpidu wen 1IN 1esaoeid snyes
snauCYs N8 ‘usdes snuea Bunsidipe 1) T SIBLI0 WINJUSLLIDY
1013100 WRKnN "SILI0qQO] J0dWwal 18 12 $n109) sinb ueauay

®mo T MOpUIM

=3¢ | MOPUIAA

AN

(e
-~

AN

o
-
-



2/6 PCT/US2014/016953

WO 2014/130464

Z 2inbi4

Pas SISHIDES ‘1 SNIjR1 I8U0Y
‘pssew dupsidipe 1anbye
‘pas Bupsidipe ug Sunsidipe
"$0110} WBLO] WEHNN
‘eudews s010n8 Sinb sing
WHUS DB snisea e 1sipasdwy
3B Si{RAUOY ‘anbau 01po pasg
18 Bupsidipe 1n18esu0d
18we 1S JOjop winsdl wisuo

‘snuea sndwal sois pas andne

1enbije pag "siTHFEs Ul HSA WNIUBWIPUOD 3nBUOD SNUIBAIA [SIU ISU
1adioowen SNjPseYd “IHBA SIOW 13 “winsd; eindi 19WE US 2unN
‘S SIHRALCD WO SI|JOW IN WEBIP Wnpusqig wenbiie wnngiisaa

‘BRAND BHIGND 24an50d SBOLILN 19 SN

240 sngney Ul siuad winsdl dlue WINNgISsA “Iswnp esiejd
BSSEHGRY JBY U] "OIPOC N9 J0JOP UGl pOsINg sinb ‘snisw $2jepos
anhau oA Jodwal SHIOW BA SIBY DiBUIO 35Sipuadsng soseualY
soydasuy 1ad ‘Baisou ignuod 1ad wenbiol eiol] pe nbsonos

nioey wide ssep) 10jop 1sipsadul unpoun wey inegseoejd
sniay snouoys na ‘uaides snuea Supsidipe 1) SieuI0 WNTUDWIBS
Jouiniod wepny SI30go] Jodwal 3D 19 $nd| sinb uesusy

omo g MOPUIM ®m O ¥ MOPUIM
AN AN
057 mN/N ST¢ ogz
] ———
] A
| T °
3s sishie ®
p isjjioey °

‘1w snjje3 Jsucq essew 3upsidipe
1enbije ‘pas Sudsidipe uj Supsidipe
‘10101 WaJ0| WEe|INN ‘eudeuw
Jo01one sinb sing "wius oe mztm?\um
191pJadud) 0B sjjjeauod ‘enbau Dipo
pas Y8 Bupsidipe inja3datuod
19we Us sojop winsdi wpio7

"IRIND BHIGAD S40NS0U SAOLN 1B SNy U0
SngIdARY Ul I Wnsdy S1ue WNMQHS3A ISWNIIR
eaied 3SSRUALY IBY U] 0P DI IDIOD YGIU

g powising sinb ‘sniaw $a1epos anbau Jwma odws)y
........ SHIOW 19A $if9y ‘DIRLIO 3SSIpUBdsNS "SodRUBUHY
soudanus sad easou pignuod sad wanbioy eioyy

pe nbsopos 11e] JUsKde $5ep7) I0op i :Ema i
JUADIUIT WEN I JE0Rd Shys) snouow na ‘usides
SruaBA BUSICIPE 31y BIRLI0 WNIUBLLIYY JoNLIod
WIElNN $I0g0) 1008 1S 18 sP108 sinh ueausy

o =Nc) g MOPUIm

V MOPUIM

*~

|
/

()
o~
[
O
il
o~

[=
(=]
o~



WO 2014/130464

300

N

315
—

Scale content to fit
horizontal and vertical
dimensions

3/6 PCT/US2014/016953

305

Determine a minimum dots per inch (DPI) setting for
displaying graphical content in a window based on a
native pixel density of a display

l

/———310

Content fits in horizontal and
vertical dimensions of window?

Yes

L 320

Content fits in horizontal dimension
of window?

Yes

L 325

Scale content to fit 3
horizontal dimension

Scale content to have
vertical and horizontal
scrolibars

Figure 3



WO 2014/130464 4/6 PCT/US2014/016953

00

.

405
Receive input for modifying a horizontal size of a first
window

'

Adjust the horizontal size of the first window in
response to the received input

I

Scale the respective graphical content in the first
window to fit the adjusted horizontal size of the first
window

I

Adjust the horizontal size of a second window in
response to the received input

!

Scale the respective graphical content in the second
window to fit the adjusted horizontal size of the
second window

'

Provide for display the scaled respective graphical
content in the first and second windows

410

415

420

425

430

f ]

Figure 4



5/6 PCT/US2014/016953

WO 2014/130464

G ainbi4

0ZS

§0G WalsAg

LS

ainpoly Aeidsiq IND | €«—— | ainpow Buimopuing

Aowapn

J0SS920.4d

l /

[
w0



WO 2014/130464 6/6 PCT/US2014/016953

600

e — —
D System | Output
Storage Memory : Interface |
625 615 I 635 .1
605 I
;’ T
Input I Network
|
ROM Processor | Interface | Interface
620 610 I 630 _ | 040

Figure 6



INTERNATIONAL SEARCH REPORT International application No.
PCT/US2014/016953

A. CLASSIFICATION OF SUBJECT MATTER
GOGF 3/048(2006.01)i, GOGF 3/14(2006.01)i, GO6T 3/00(2006.01)i

According to International Patent Classification (IPC) or to both national classification and [PC
B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
GOGF 3/048; GOG6F 3/00; GO9G 5/00; GO6F 3/14; GO6T 3/00

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Korean utility models and applications for utility models
Japanese utility models and applications for utility models

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
cKOMPASS(KIPO internal) & Keywords: window, DPI, pixel, graphical, content, scaling

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

Y US 2009-0309808 A1 (MICHAEL A. SWINGLER) 17 December 2009 1-28
See paragraphs [0006], [0030], [0035]-[0039], [0041], [0061],
[0066], [0073]; and figures 2-9.

Y US 2012-0030616 Al (TIMOTHY HOWES et al.) 02 February 2012 1-28
See paragraphs [0011]-[0013], [0018]; and figures 1-4.

A US 7730418 B2 (HUA WANG et al.) 01 June 2010 1-28
See column 2, lines 34-50; column 8, lines 49-67; and figures 5, 8.

A US 2008-0030425 Al (GUY FULLERTON et al.) 07 February 2008 1-28
See paragraphs [0007]-[0009], [0037], [0043]; and figures 4-6.

A US 2012-0092305 A1 (ANDREW R. BARNES) 19 April 2012 1-28
See paragraphs [0011]-[0012], [0033], [0048]; and figures 3-4.

|:| Further documents are listed in the continuation of Box C. See patent family annex.
* Special categories of cited documents: "T" later document published after the international filing date or priority
"A" document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention
"E" carlier application or patent but published on or after the international "X" document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive
"L"  document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of another citation or other "Y" document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is
"O" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents,such combination
means being obvious to a person skilled in the art
"P"  document published prior to the international filing date but later "&" document member of the same patent family
than the priority date claimed
Date of the actual completion of the international search Date of mailing of the international search report
13 June 2014 (13.06.2014) 16 June 2014 (16.06.2014)
Name and mailing address of the [ISA/KR Authorized officer

International Application Division
+ Korean Intellectual Property Office
g

189 Cheongsa-to, Seo-gu, Dagjeon Metropolitan City, 302-701, LEE, Dong Yun
Republic of Korea

Facsimile No. +82-42-472-7140 Telephone No. +82-42-481-8734
Form PCT/ISA/210 (second sheet) (July 2009




INTERNATIONAL SEARCH REPORT International application No.

Information on patent family members PCT/US2014/016953
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 2009-0309808 Al 17/12/2009 None
US 2012-0030616 Al 02/02/2012 WO 2012-015978 Al 02/02/2012
US 7730418 B2 01/06/2010 US 2006-0253796 Al 09/11/2006
US 2008-0030425 Al 07/02/2008 None
US 2012-0092305 Al 19/04/2012 None

Form PCT/ISA/210 (patent family annex) (July 2009)



	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - claims
	Page 23 - claims
	Page 24 - claims
	Page 25 - claims
	Page 26 - claims
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - drawings
	Page 30 - drawings
	Page 31 - drawings
	Page 32 - drawings
	Page 33 - wo-search-report
	Page 34 - wo-search-report

