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IMMERSIVE DOCUMENT INTERACTION WITH DEVICE-AWARE SCALING

BACKGROUND

[0001] Users frequently work with multiple forms of content, such as email and
documents, to communicate relevant information. Many tasks involve using both forms of
content together. Conventional solutions generally treat the two forms of content as
separate items requiring manual, and often inefficient, manipulation of the items and/or
the information contained therein together to complete the task. For example, in a
conventional work flow to edit an email attachment and return it to the sender, the user
must download the attachment, perform the edits using the appropriate software
application, compose a new email message, locate and attach the edited attachment to the
new email message, and send the new email message. Efficiency varies depending on the
device being used to complete the workflow due to differences in the capabilities, such as
display capabilities, of different devices.

[0002] It is with respect to these and other considerations that the present invention
has been made. Although relatively specific problems have been discussed, it should be
understood that the aspects disclosed herein should not be limited to solving the specific
problems identified in the background.

BRIEF SUMMARY

[0003] This summary is provided to introduce a selection of concepts in a
simplified form that arc further described below in the Detailed Description section. This
summary is not intended to identify key features or essential features of the claimed
subject matter, nor is it intended to be used as an aid in determining the scope of the
claimed subject matter.

[0004] Aspects of a system for immersive document interaction with device-aware
scaling include an adaptive layout and workflow engine to dynamically render scaled
views of content based on the display capabilitics/configuration of the device being used
to consume the content. The adaptive layout and workflow engine is in communication
with one or more applications used to view, generate, and edit content items. The content
provided by the applications may include compound content. Compound content includes
a primary content item (i.e., a container) carrying, or otherwise associated with, one or
more attached or embedded content items (i.c., attachments). When a user interacts with
an attachment using an application associated with the system, the adaptive layout and

workflow engine collects information about the device requesting the attachment. Based
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on the display capabilities, for example, the aspect ratio of the device, the adaptive layout
and workflow engine selects a default layout for presenting the attachment to the user.
[0005] Devices with constrained displays, such as having small aspect ratios
and/or small physical sizes, may not be well suited for simultancously displaying the
attachment and the container. In such cases, the default layout automatically selected by
the adaptive layout and workflow engine may be a full screen layout presenting only the
attachment. Other layouts may be available to be manually selected by the user, such as,
but not limited to, a side-by-side layout and other multiple region layouts. On the other
hand, for devices with more generous display capabilities, such as large aspect ratios,
multiple displays, and/or large physical displays, the default layout automatically selected
by the adaptive layout and workflow engine may be a side-by-side layout and other
multiple region layouts may be considered suitable for simultancously displaying the
attachment and the container.

[0006] The adaptive layout and workflow engine may also provide adaptive
workflows via the user interface based on the display capabilities of the device used to
consume the content, and, optionally, the nature of the content and/or the actions taken by
the user. The adaptive workflows provide context-sensitive task controls that allow the
user to perform sequences of actions incorporating information from the compound
content in ways that minimize limitations resulting from constrained displays. The
context-sensitive task controls initiate task sequences that allow the user to focus on
substantively working with the content rather than logistically managing the individual
content items and switching between various applications to initiate multiple actions (e.g.,
load, save, edit, create, reply, or send) involved in completing the substantive task, which
may be especially inefficient or unnecessarily complicated or difficult on devices with
constrained displays.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] Further features, aspects, and advantages of the present disclosure will
become better understood by reference to the following figures, wherein elements are not
to scale so as to more clearly show the details and wherein like reference numbers indicate
like elements throughout the several views:

Figure 1 is a system diagram illustrating aspects of a system for immersive

document interaction with device-aware scaling;
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Figures 2A-2D illustrate aspects of a user interface provided by the system
allowing a user to selectively display an email and its attachments in various views
rendered optimized for a device with a width constrained display;

Figures 3A and 3B illustrate aspects of a user interface provided by the system
allowing a user to selectively display an email and its attachments in various views
rendered optimized for a device with a large aspect ratio display;

Figures 4A-4F illustrate aspects of a user interface implementing a customized
workflow implemented by the system to provide the user with an immersive interactive
experience that lets the user focus on performing substantive work instead trying to
navigate through the ministerial functions associated with the task on the device with the
width constrained display;

Figures 5A-5C illustrate aspects of a user interface implementing a customized
workflow implemented by the system to provide the user with an immersive interactive
experience that lets the user focus on performing substantive work instead trying to
navigate through the ministerial functions associated with the task on the device with the
large aspect ratio display;

Figure 6 is a high level flowchart showing aspects of the method for providing
immersive document interaction with device-aware scaling;

Figure 7 is a simplified block diagram of an architecture for a computing device
with which aspects of the invention may be practiced;

Figure 8A illustrates a mobile computing device with which aspects of the
invention may be practiced;

Figure 8B is a simplified block diagram of an architecture for a mobile computing
device with which aspects of the invention may be practiced; and

Figure 9 is a simplified block diagram of a distributed computing system for
practicing aspects of the invention.

DETAILED DESCRIPTION
[0008] Various aspects of the invention are described more fully below with
reference to the accompanying drawings, which form a part hereof, and which show
specific exemplary embodiments. However, embodiments may be implemented in many
different forms and should not be construed as limited to the embodiments set forth herein;
rather, these embodiments are provided so that this disclosure will be thorough and
complete, and will fully convey the scope of the embodiments to those skilled in the art.

Embodiments may be practiced as methods, systems, or devices. Accordingly,
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embodiments may take the form of a hardware implementation, an entirely software
implementation or an implementation combining software and hardware aspects. The
following detailed description is, therefore, not to be taken in a limiting sense.

[0009] Aspects of a system for immersive document interaction with device-aware
scaling are described herein and illustrated in the accompanying figures. The system
includes an adaptive layout and workflow engine to dynamically render scaled views of
content based on the display capabilities/configuration of the device being used to
consume the content. The system may select an appropriate view of the content to render
based on the size, resolution, or aspect ratio of the display. The rendered size of the
content and/or the user interface of the content application may be evaluated relative to the
display capabilities. Embodiments may provide different controls via the user interface
based on the type of device, the display capabilities, and/or the task context. The system
may also provide customized work flows via the user interface to improve the user
experience depending on the type of device, the display capabilities, and/or the task
context.

[0010] Figure 1 is a system diagram illustrating aspects of a system for immersive
document interaction with device-aware scaling. The system 100 includes an aspect ratio
aware layout and workflow engine 102 in communication with one or more applications
104 used to view, generate, and edit content items. Examples of suitable applications
include, but are not limited to, word processing, spreadsheet, database, slide presentation,
clectronic mail, drawing, web browser, media player, and game applications.

[0011] In the illustrated embodiment, the system is a distributed system operating
in a network computing environment. In the distributed system, the adaptive layout and
workflow engine 102 and/or the application(s) 104 may run on a server 106 and
communicate with a user agent 108 via a network 110, such as, but not limited to, the
Internet, an intranet, a local area network, or a wide area network. The user agent provides
a user interface that allows a user 112 to interact with the content provided by the
applications 104. The user interface is displayed on a display of a client device 114
running the user agent.

[0012] The server and client device may be computing devices, such as, but not
limited to, server or desktop computers 114a, laptops 114b, tablet computers 114c,
smartphones 114d, smart watches, and smart appliances. In the distributed system, the
applications serving the content to the user agent may not be aware of the display

capabilities of the client device being used to interface with the content. One non-limiting
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example of a distributed system is a web-based office application suite that provides
communication using email or other messaging technologies (e.g., instant messaging or
texting) and viewing/editing of multiple office application document types.

[0013] The content 116 provided by the applications may include compound
content. Compound content includes a primary content item 116a carrying, or otherwise
associated with, one or more attached or embedded content items 116b. For convenience,
the primary content item may be referred to as the container 116a and attached or
embedded content may be referred to as attachments 116b. A common example of
compound content is email messages (containers) with attached documents (attachments).
Other examples of compound content include presentations, spreadsheets, word processing
documents, and fixed format documents (containers) with other linked or embedded
documents, media files, or content snippets separately viewable or editable using another
application.

[0014] When a user interacts with an attachment using an application associated
with the system, the adaptive layout and workflow engine collects information 118 about
the device requesting the attachment. In the distributed embodiment of the system, users
may access the applications from different client devices at various times. For example, a
user may access the applications from a desktop computer while in the office at work, a
laptop computer from home, and a tablet or smartphone from most anywhere else.
Accordingly, the adaptive layout and workflow engine may collect information each time
a request for an attachment is made, on periodic basis, or only at the first attachment
request of a single continuous session for a particular user.

[0015] Information may be requested by a wide variety of techniques including,
but not limited to, calls to an application programming interface (API) provided by the
operating system on the client device, remote procedure calls (RPC) and other inter-
process communications, structured query language (SQL) queries, electronic data
interchange (EDI) communications, and requests using a general or specialized protocol
suitable for obtaining about the client device. The information usable by the system
includes information that can be used directly to assess the display capabilities of the
device (e.g., resolution, dots per inch, pixels per inch, orientation, or aspect ratio). The
system may also obtain information that indirectly allows the display capabilities of the
device to be determined. For example, the system may receive a model number associated
with the device that may be used to locate the corresponding display capabilities, which

may be stored in a database, table, list, or other reference source. Such information may
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include extended information that is not normally utilized by the device, such as the
physical size of the display.

[0016] Based on the display capabilities, for example, the aspect ratio of the
device, the adaptive layout and workflow engine selects a default layout for presenting the
attachment to the user. The selection of the default layout may be based on the display
characteristics of the device, the type and/or format of the content, the amount of the
content, or the applications used to present the content. Devices with constrained displays,
such as having small aspect ratios and/or small physical sizes, may not be well suited for
simultaneously displaying the attachment and the container. In such cases, the default
layout automatically selected by the adaptive layout and workflow engine may be a full
screen layout presenting only the attachment. Other layouts may be available to be
manually sclected by the user, such as, but not limited to, a side-by-side layout and other
multiple region layouts. On the other hand, for devices with more generous display
capabilities, such as large aspect ratios, multiple displays, and/or large physical displays,
the default layout automatically selected by the adaptive layout and workflow engine may
be a side-by-side layout and other multiple region layouts may be considered suitable for
simultaneously displaying the attachment and the container. The various layouts may be
predefined and stored as layout definitions 120.

[0017] Layout selection may be based solely on the display characteristics. Basic
layout selection may involve an evaluation of the display size and, when appropriate, the
aspect ratio or orientation. Some determinations may be based soled on display size. For
example, some displays having small resolutions or physical sizes (e.g., a smartwatch or
smart phone) may never be suitable for a side-by-side view, regardless of orientation.
However, in some instances, a side-by-side view may be appropriate depending upon the
orientation of display (e.g., when in a landscape orientation).

[0018] Similarly, layout selection may involve evaluating selected usable or
acceptable widths for displaying the container and the attachment in a meaningful side-by-
side view against the available display area. Different selected widths may be established
for the container and the attachment. When the sum of the selected widths of the container
and the attachment are greater than the available display width, the adaptive layout and
workflow engine selects a full screen view as the default layout for displaying the
attachment. The selected widths may represent minimum widths for a proportional view
layout or an absolute width for at least one of the attachment and/or the container in a

fixed view layout. For example, a side-by-side view may be defined by allotting a fixed
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400 pixels or a proportional 40 % of the display width to the attachment and the remainder
to the container, provided that the display has a minimum width of 1000 pixels or the
attachment or container has a selected minimum width (i.e., the container width is at least
600 pixels, in this example).

[0019] More complex layout selection may consider the context or the
characteristics of the content in addition to the display characteristics. Layout selection
may also factor in the format of the content, the type of content, the amount of content,
and the applications used to present the content. For example, if the content is of a type
that is not editable (i.c., read-only), a smaller minimum width may be acceptable than if
the content is editable because of factors such as the limited need to manipulate the
content for viewing (e.g., primarily scrolling) in contrast to the additional display
requirements of the editing user interface (e.g., a virtual keyboard) and the increased
precision typically required for editing.

[0020] The type and format of the content may also be factored into layout
selection. If the content is in a reflowable format rather than a fixed format, a side-to-side
view may be acceptable because the content may be reformatted to fit within the available
area without requiring horizontal scrolling, significantly reducing the scale or font size of
the content to fit within the space allotted, or otherwise reducing the readability of the
content. In many cases, horizontal scrolling is less acceptable than vertical scrolling
because of the way that users are accustomed to processing content. In contrast, displaying
fixed format content that exceeds the available width allotted in a side-to-side view
necessarily requires reducing the scale of the content or horizontal scrolling. In the case of
fixed format documents, the amount of scale reduction needed to avoid horizontal
scrolling may render the content virtually unreadable on small form factor, low resolution,
and small aspect ratio devices. While reflowable content is often associated with text,
reflowable content may also include images, tables, and other elements that have fixed
size or otherwise do not reflow well. Accordingly, the adaptive layout and workflow
engine may apply a threshold to the proportion of such fixed size elements to the
reflowable elements when determining the default layout.

[0021] Layout sclection may also consider the amount of content in the
attachment. If the amount of content is small, a side-to-side view may be acceptable, even
where the presentation is compressed width-wise (e.g., only a few word per line), when
the entire content is displayable at one time or with limited scrolling (c.g., vertical

scrolling). Conversely, a long document, even if it can be presented in the allotted space of
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a side-to-side view, may be better suited to full screen view to minimize the amount of
vertical scrolling required.

[0022] Additionally, the application user interfaces involved may be factored into
layout selection. A full screen layout may be selected when the application user interfaces
involved require significant amounts of display space, especially to the sides of the
content.

[0023] The adaptive layout and workflow engine may incorporate some or all of
the various aspects of layout selection in any combination. For example, consideration of
the application user interfaces may be combined with the determination of whether the
content is editable or not. Thus, whether the default layout for editable content is a side-
by-side view or a full screen view may depend on the application user interface.

[0024] In addition to automatically adapting the default layout for presenting
compound content to the user based on the device used to consume the content, the
adaptive layout and workflow engine may also provide adaptive workflows via the user
interface based on the display capabilitics of the device used to consume the content, and,
optionally, the nature of the content and/or the actions taken by the user. The adaptive
workflows provide context-sensitive task controls that allow the user to perform sequences
of actions incorporating information from the compound content in ways that minimize
limitations resulting from constrained displays. The context-sensitive task controls initiate
task sequences that allow the user to focus on substantively working with the content
rather than logistically managing the individual content items and switching between
various applications to initiate multiple actions (e.g., load, save, edit, create, reply, or
send) involved in completing the substantive task, which may be especially inefficient or
unnecessarily complicated or difficult on devices with constrained displays. The adaptive
context-based workflows may be predefined and stored as workflow definitions 122.
[0025] The nature of the content and/or the actions taken by the user considered
may be used by the adaptive layout and workflow engine to predict the tasks the user may
or is likely to perform. For example, if the content is not editable (e.g., a fixed format
document), the adaptive workflow will not provide context-sensitive task controls
involving editing the document, but may provide context-sensitive task controls associated
with responding to the email or redistributing the attachment in a new email (as opposed to
forwarding the original email). If the user opens an editable email attachment for viewing,
the adaptive layout and workflow engine may predict that the user is likely to engage in

further communications based on or including the attachment without editing the
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attachment and may provide context-sensitive task controls for replying to the email or
redistributing the attachment in a new email via the user interface of viewing application.
[0026] Although described herein in the context of distributed system as a specific
example benefiting from the device-aware adaptive layout and workflow functionality
provided, the system may be suitably used in other contexts, including purely local
contexts where the adaptive layout and workflow engine and the associated applications
run on the client device.

[0027] Figures 2A-2D illustrate aspects of a user interface provided by the system
allowing a user to selectively display an email and its attachments in various views
rendered optimized for a device with a width constrained display. Width constrained
displays are gencrally any display whose physical size, resolution, dots per inch (dpi),
pixels per inch (ppi), and/or aspect ratio are not well for displaying multiple documents at
one time. Width constrained displays may have smaller widths than heights (e.g., 3:2 or
71:40 aspect ratios) or may have only slightly larger widths than heights (e.g., a 4:3 aspect
ratio). The specific aspect ratios mentioned herein are representative and not intended to
be limiting in any way. Examples of devices having width constrained displays include,
but are not limited to, smartphones and some tablets, as well as some laptops and monitors
used with desktop computers.

[0028] Figure 2A illustrates aspects of a user interface for an email application
presented by the adaptive aspect ratio system on the device with the width constrained
display. In the illustrated embodiment, the device 200 with the width constrained display
202 is a tablet with a 4:3 aspect ratio. While larger than smartphones, the displays on
tablets are still limited in size and resolution compared to desktop displays. Although
described in the context of a tablet as a representative computing device, the adaptive
aspect ratio system is operable with a wide variety of computing devices including, but not
limited to, smartphones, tablets, laptops, and desktop computers using a wide variety of
user interface and input types, such as, but not limited to, speech, typing, touch gestures,
and menu navigation via, for example, text based interfaces, graphical user interfaces
(GUlIs), natural user interfaces (NUIs), spoken language interfaces (i.c., speech recognition
systems).

[0029] The user interface 204 of an email application provided via the user agent
shows a two panel view of the inbox 206 and a selected email message 208 containing an
attachment 210. The user wishing to view the attachment clicks on the attachment control

212 in the email message user interface. At this time, the adaptive layout and workflow
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engine determines the size of the display area available for rendering the email attachment.
In this case, the user interface is rendered on a tablet with a relatively limited display and
4:3 aspect ratio. The adaptive layout and workflow engine may also consider the size of
the attachment and the user interface of the viewer. The attachment is a document with a
size that is large relative to the size of the display on the tablet. Accordingly, the adaptive
layout and workflow engine determines that the attachment should be rendered in a full
screen view on the tablet display for consumption by the user.

[0030] Figure 2B shows aspects of the default full screen view based on the
available display area of the width constrained tablet using the system. Although the
adaptive aspect ratio system selected the full screen view of the attachment 214 as the
most appropriate default view given the available display area, the user interface 216 of
the viewer application may offer the user with an option to manually select one or more
alternate views. For example, the adaptive layout and workflow engine may show an
alternate view control 218 in the user interface of the document viewer/editor application.
In the illustrated embodiment, the alternate view control is a side-by-side view control.
[0031] Figure 2C shows aspects of interaction with the user interface of the
document viewer/editor application to select an alternate view using the system. For
example, the user may wish to review the email that contained the attachment while also
viewing the attachment and clicks on the side-by-side view control 218 in the user
interface of the document viewer/editor application causing the adaptive aspect ratio
display system to present a scaled side-by-side view of the attachment and the email in the
user interface.

[0032] Figure 2D illustrates aspects of the user interface presented by the adaptive
layout and workflow engine showing a scaled side-by-side view of the email attachment
and the email on the device with the constrained width display. In the alternate view, the
user interface may present a default view control 220 allowing the user to manually return
to the default layout and view the attachment individually in a full screen view.

[0033] Figures 3A and 3B illustrate embodiments of a user interface provided by
the system allowing a user to selectively display an email and its attachments in various
views rendered optimized for a device with a large aspect ratio (¢.g., 16:9 or 16:10 aspect
ratios) display. Examples of devices with large aspect ratio displays include, but are not
limited to, some tablets, laptops, and monitors used with desktop computers.

[0034] Figure 3A illustrates aspects of a user interface for an email application

presented by the adaptive aspect ratio system on a device with a large aspect ratio display.
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In the illustrated embodiment, the device 300 with the large aspect ratio display 302 is a
tablet with a 16:9 aspect ratio. As before, the user clicks the attachment control in the
email message and the system selects the default display.

[0035] Figure 3B shows a default side-by-side view of the attachment and the
email message on the tablet with the large aspect ratio display using the system. In this
instance, the default layout selected by the system is a side-by-side view because the larger
width of the tablet is suitable to display a substantial portion of both documents with
limited overlap. The system may scale the side-by-side view to display the wider view of
one content item and a narrower view of the other content item. For example, when the
attachment is a fixed format document, the system may devote more of the available
display area to showing the attachment and using a minimal amount of space to display the
email message, which is generally a flowing document that reformats based on the
available view window. The user interface on a device with a large aspect ratio display
may still offer alternative view controls giving the user the ability to change to a full
screen view of either content item or another available layout.

[0036] Figures 4A-4F illustrate embodiments of a user interface implementing a
customized workflow implemented by the system to provide the user with an immersive
interactive experience that lets the user focus on performing substantive work instead
trying to navigate through the ministerial functions associated with the task on the device
with the width constrained display.

[0037] Figure 4A shows the user initiating interaction with the attachment;
however, the attachment is an editable document (e.g., a presentation). Once again, the
system determines that the device requesting the document has a width constrained display
and selects the default full screen view for the attachment.

[0038] Figure 4B shows the editable presentation initially opened in a full screen
view layout on the device having a width constrained display in viewing mode. The
system initially predicts that the user is interested in viewing the document and displays
the presentation in a view-only user interface 405 of the presentation application mode
(e.g., slideshow presentation mode). However, the system presents edit control 410, a
context-sensitive workflow control, providing access to the presentation edit mode of the
presentation application. Figure 4C shows the user manually initiating editing of the
presentation by activating the edit control.

[0039] Figure 4D shows the editable presentation opened in a full screen view

layout on the device having a width constrained display in editing mode. The user may
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edit the presentation via the presentation editing user interface 415 of the presentation
application mode. Based on the task context, the system predicts that the user may want to
send the edited attachment to someone else once changes have been made. Accordingly,
the system provides save-and-share control 420 to facilitate the task of sending the revised
attachment via email. Figure 4E shows the user manually selecting to save-and-share
control after changes have been made to the presentation.

[0040] Figure 4F shows aspects of the conclusion of the dynamically customized
workflow for revising and sending an email attachment using the system. The save-and-
share control generates a draft email message, attaches the copy 425 of the revised
presentation, and displays the resulting draft email message 430 in a device appropriate
layout where it may be edited by the user for sending. Finally, a context-sensitive send
control 435 may be provided by the adaptive layout and workflow engine as part of the
presentation editing user interface 415 or the user interface 216 of the email application to
actually send the finalized email message.

[0041] These predicted actions are accomplished from the presentation editing user
interface 415 and do not require the user to switch between the presentation application,
the email application, and various file system dialogs to compile the information into an
email message ready to finalize and send. The adaptive workflow implemented by the
system provides the user with an immersive interactive experience that lets the user focus
on performing substantive work instead trying to navigate through the ministerial
functions associated with the task (c.g., locating the saved copy of the revised presentation
to attach to the draft email).

[0042] Even though the actions are performed on the device with a constrained
display, the system may display the draft email message in a side-by-side layout with the
presentation rather than alone in a full screen view, as in the illustrated embodiment. This
may occur because the adaptive layout and workflow engine recognizes the context of the
situation is that the user has finished substantively working with the presentation, but may
desire to review/incorporate information from the revised presentation into the body of the
email message. Further, given that the email message is generally a flowable document, it
may be ecffectively composed/edited in a relatively small amount of display arca.
Similarly, review and/or consumption of the finished revised presentation may be
accomplished using less display area than is typically required during composing and/or
editing. However, a different layout may be selected on a different device. For example,

on a smartphone, the draft email message may be presented in a full screen layout.
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[0043] Figures 5A-5C illustrate aspects of a user interface implementing a
customized workflow implemented by the system to provide the user with an immersive
interactive experience that lets the user focus on performing substantive work instead
trying to navigate through the ministerial functions associated with the task on the device
with the large aspect ratio display using the system. Figure SA shows the user initiating
interaction with the editable attachment 212, a spreadsheet. Figure 5B shows the default
layout of a side-by-side view of the attachment and the email message based on a
determination by the adaptive layout and workflow engine that the tablet has enough
display area available to present both content items in a reasonably effective manner using
the view mode user interface 510 of the spreadsheet application. Again, the user decides to
edit the spreadsheet using the context-sensitive edit control 410.

[0044] The illustrated embodiment also shows that the side-by-side layout has
been scaled in a manner predicted by the adaptive layout and workflow engine to optimize
the use of the available display area. In contrast to the view mode embodiment of Figure
2D, the email message occupics less of the overall display arca and may occupy less actual
display area as a result of optional scaling (e.g., layout scaling) by the adaptive layout and
workflow engine. In Figure 2D, the portion of the layout allocated to the incoming email
message occupics more than half of the available display arca on the constrained display
tablet. In Figure 5B, the portion of the layout allocated to the incoming email message has
been scaled down to devote a greater portion of the layout for showing the spreadsheet
content. The determination of the scaling applied by the adaptive layout and workflow
engine may be based on the display capabilities of the device, as well as additional factors,
such as, but not limited to, content type and characteristics. For example, flowing content
(c.g., an email message) may be scaled down to show more of a fixed (¢.g., an image) or
large (e.g., a spreadsheet) format document that normally benefits from being displayed in
a larger display area.

[0045] Figure 5C shows aspects of the conclusion of the dynamically customized
workflow for revising and sending an email attachment. Because the larger aspect ratio
makes it practicable to display and edit the attachment while simultaneously displaying
and composing a draft email for transmitting the revised attached, the adaptive layout and
workflow may dynamically shorten the workflow using the system. In this instance, the
adaptive layout and workflow engine dynamically updates the edit control 410 to provide
edit-and-share functionality. Activating the edit control 410 results in switching to the edit

mode user interface 515 of the spreadsheet application, generating a draft email message,
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attaching the copy 425 of the revised spreading, and displaying the resulting draft email
message 430.

[0046] In this instance, the default layout selected by the system for the tablet with
the large aspect ratio display is a side-by-side view because the larger width of the tablet is
suitable to display a substantial portion of both documents with limited overlap. The
system scales the side-by-side view to display the wider view of one content item and a
narrower view of the other content item. For example, when the attachment is a fixed
format document, the system may devote more of the available display area to showing the
attachment and using a minimal amount of space to display the email message, which is
generally a flowing document that reformats based on the available view window. The
user interface on a device with a large aspect ratio display may still offer alternative view
controls giving the user the ability to change to a full screen view of either content item or
another available layout.

[0047] Figure 6 is a high-level flowchart showing aspects of the method for
providing immersive document interaction with device-aware scaling. The method 600
begins with an initial content display operation 602 in which the system renders the initial
content item having an associated an attachment on the client device via the user interface.
Next, in a content interaction operation 604, the system receives a request indicating that
the user wishes to interact with the attachment.

[0048] An information collection operation 606 collects information about the
device used to make the request. The information collected may include, but is not limited
to, the type of device, the physical size of the display, the resolution of the display, and the
aspect ratio of the display. The information collected may also include information about
the amount of the display available to the application for use in rendering the content. For
example, a portion of the display may be reserved for display of components of the
operating system or other programs.

[0049] A layout seclection operation 608 uses the information collected to
automatically determine the appropriate default layout for displaying the attachment on the
device. On devices with displays that are physically small, have low resolution, or have a
constrained width (i.c., a small aspect ratio), the default layout may be a view presenting
the attachment by itself (i.e., full screen). On devices with displays that are physically
large, have high resolution, or have wider width (i.c., a large aspect ratio), the default

layout may be a view presenting the attachment side-by-side with the initial content item
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(i.e., split screen). The amount of the display allotted to the initial content item and to the
attachment may be scaled for the device.

[0050] A default view rendering operation 610 renders the attachment using the
selected default layout. If the default layout presents the attachment by itself (i.e., full
screen), an alternate view control may be presented in the user interface. The alternate
view control allows the user to manually request an alternate layout, such as a side-by-side
layout, displaying both the initial content item and the attachment.

[0051] In an alternate view request receipt operation 612, the system receives a
request indicating that the user wishes to interact with the attachment using the alternate
layout. An alternate view rendering operation 614 renders the attachment using the
alternate layout (e.g., the side-by-side layout). Once again, the amount of the display
allotted to the initial content item and to the attachment may be scaled for the device. In
the alternate view layout, a default view control may be presented in the user interface and
associated with a default view request operation 616. The default view control allows the
user to manually return to the default layout and view the attachment individually in a full
screen view. Other view controls, such as an initial view control, may be provided
allowing the user to manually return to the initial layout displaying the initial content item
individually in a full screen view.

[0052] The method may optionally include workflow customization. A workflow
adaption operation 618 may dynamically select a sequence of actions (i.e., a workflow)
based on the device display capabilities and the current context of the user interactions
with the content items. For example, if the user initiates editing of an attachment directly
from the email rather than storing the attachment locally and editing the local copy, it may
be predicted that the user intends to resend or otherwise distribute the edited attachment.
[0053] The workflow adaption operation may also consider the device-appropriate
layout associated with the one or more of actions from the sequence based on the device
display capabilitics. On a device having sufficient display arca to allow the user to
simultaneous work with both content items, a workflow may be broken down into fewer or
different steps when compared to the workflow achieving the same end result on a device
with limited display arca.

[0054] For example, on a device with a large aspect ratio display, the workflow for
editing an attachment and sending a reply including the revised attachment may allow the
user to simultancously edit the attachment and compose the reply in a side-by-side layout

when the context-sensitive edit control is clicked. The revised attachment may be
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associated with (e.g., pre-attached by reference) to the draft email and the context-
sensitive send control may serve to save the attachment and send the email to the
designated recipient(s).

[0055] In comparison, on a device with a small aspect ratio display, the workflow
takes into consideration that the device is better suited for editing the attachment
separately from composing the reply using a full screen layout. Initially, the context-
sensitive edit control brings up the attachment in the full screen layout. The workflow adds
a context-sensitive share control that saves the revised attachment and attaches it to a draft
email displayed using a device appropriate email composition layout, which may be full
screen or a side-by-side layout. The context-sensitive send control provided in the email
composition context may send the email to the designated recipient(s).

[0056] The subject matter of this application may be practiced in a variety of
systems, devices, and other articles of manufacture or as methods and may be
implemented as hardware, software, computer readable media, or a combination thereof.
Aspects of the invention described herein may operate via a multitude of computing
systems including, without limitation, desktop computer systems, wired and wireless
computing systems, mobile computing systems (e.g., mobile telephones, netbooks, tablet
or slate type computers, notebook computers, and laptop computers), hand-held devices,
multiprocessor systems, microprocessor-based or programmable consumer electronics,
minicomputers, and mainframe computers.

[0057] User interfaces and information of various types may be displayed via on-
board computing device displays or via remote display units associated with one or more
computing devices. For example, user interfaces and information of various types may be
displayed and interacted with on a wall surface onto which user interfaces and information
of various types are projected. Interaction with the multitude of computing systems with
which aspects of the invention may be practiced may be accomplished by, without
limitation, keystroke entry, touch screen entry, voice or other audio entry, gesture entry
where an associated computing device is equipped with detection (e.g., camera)
functionality for capturing and interpreting user gestures for controlling the functionality
of the computing device, and the like.

[0058] Figures 7 through 9 and the associated descriptions provide a discussion of
a variety of operating environments for practicing aspects of the invention. However, the

devices and systems illustrated and discussed are for purposes of example and illustration
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and are not limiting of a vast number of computing device configurations that may be
utilized for practicing aspects of the invention described herein.

[0059] Figure 7 is a block diagram of an architecture for a computing device 700
with which aspects of the invention may be practiced. The computing device components
described below may be suitable for embodying computing devices including, but not
limited to, a personal computer, a tablet computer, a surface computer, and a smart phone,
or any other computing device discussed herein. In a basic configuration, the computing
device 700 may include at least one processing unit 702 and a system memory 704.
Depending on the configuration and type of computing device, the system memory 704
may comprise, but is not limited to, volatile storage (e.g., random access memory), non-
volatile storage (e.g., read-only memory), flash memory, or any combination of such
memories. The system memory 704 may include an operating system 705 and one or more
program modules 706 suitable for running software applications 720 such as the adaptive
layout and workflow engine 102. For example, the operating system 705 may be suitable
for controlling the operation of the computing device 700. Furthermore, aspects of the
invention may be practiced in conjunction with a graphics library, other operating systems,
or any other application program and is not limited to any particular application or system.
This basic configuration is illustrated by those components within a dashed line 708. The
computing device 700 may have additional features or functionality. For example, the
computing device 700 may also include additional data storage devices (removable and/or
non-removable) such as, for example, magnetic disks, optical disks, or tape. Such
additional storage is illustrated by a removable storage device 709 and a non-removable
storage device 710.

[0060] As stated above, a number of program modules and data files may be stored
in the system memory 704. While executing on the processing unit 702, the software
applications 720 may perform processes including, but not limited to, one or more of the
stages of the method 600. Other program modules that may be used in accordance with
aspects of the invention may include electronic mail and contacts applications, word
processing applications, spreadsheet applications, database applications, slide presentation
applications, or computer-aided drawing application programs, ctc.

[0061] Furthermore, aspects of the invention may be practiced in an electrical
circuit comprising discrete electronic elements, packaged or integrated electronic chips
containing logic gates, a circuit utilizing a microprocessor, or on a single chip containing

electronic elements or microprocessors. For example, aspects of the invention may be
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practiced via a system-on-a-chip (SOC) where each or many of the illustrated components
may be integrated onto a single integrated circuit. Such an SOC device may include one or
more processing units, graphics units, communications units, system virtualization units
and various application functionality all of which are integrated (or “burned”) onto the
chip substrate as a single integrated circuit. When operating via an SOC, the functionality
described herein with respect to the software applications 720 may be operated via
application-specific logic integrated with other components of the computing device 700
on the single integrated circuit (chip). Aspects of the invention may also be practiced using
other technologies capable of performing logical operations such as, for example, AND,
OR, and NOT, including but not limited to mechanical, optical, fluidic, and quantum
technologies. In addition, aspects of the invention may be practiced within a general
purpose computer or in any other circuits or systems.

[0062] The computing device 700 may also have one or more input device(s) 712
such as a keyboard, a mouse, a pen, a sound input device, a touch input device, etc. The
output device(s) 714 such as a display, speakers, a printer, etc. may also be included. The
aforementioned devices are examples and others may be used. The computing device 700
may include one or more communication connections 716 allowing communications with
other computing devices 718. Examples of suitable communication connections 716
include, but are not limited to, RF transmitter, receiver, and/or transceiver circuitry;
universal serial bus (USB), parallel, and/or serial ports.

[0063] The term computer readable media as used herein may include computer
storage media. Computer storage media may include volatile and nonvolatile, removable
and non-removable media implemented in any method or technology for storage of
information, such as computer readable instructions, data structures, or program modules.
The system memory 704, the removable storage device 709, and the non-removable
storage device 710 are all examples of computer storage media (i.e., memory storage).
Computer storage media may include random access memory (RAM), read only memory
(ROM), clectrically erasable read-only memory (EEPROM), flash memory or other
memory technology, compact disc read only memory (CD-ROM), digital versatile disks
(DVD) or other optical storage, magnetic cassettes, magnetic tape, magnetic disk storage
or other magnetic storage devices, or any other article of manufacture which can be used
to store information and which can be accessed by the computing device 700. Any such

computer storage media may be part of the computing device 700.
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[0064] Figure 8A illustrates a mobile computing device 800 with which aspects of
the invention may be practiced. Examples of suitable mobile computing devices include,
but are not limited to, a mobile telephone, a smart phone, a tablet computer, a surface
computer, and a laptop computer. In a basic configuration, the mobile computing device
800 is a handheld computer having both input elements and output elements. The mobile
computing device 800 typically includes a display 805 and one or more input buttons 810
that allow the user to enter information into the mobile computing device 800. The display
805 of the mobile computing device 800 may also function as an input device (e.g., a
touch screen display). If included, an optional side input element 815 allows further user
input. The side input element 815 may be a rotary switch, a button, or any other type of
manual input element. The mobile computing device 800 may incorporate more or less
input clements. For example, the display 805 need not be a touch screen. The mobile
computing device 800 may also include an optional keypad 835. Optional keypad 835 may
be a physical keypad or a “soft” keypad generated on the touch screen display. The output
clements include the display 805 for showing a graphical user interface, a visual indicator
820 (e.g., a light emitting diode), and/or an audio transducer 825 (e.g., a speaker). The
mobile computing device 800 may incorporate a vibration transducer for providing the
user with tactile feedback. The mobile computing device 800 may incorporate input and/or
output ports, such as an audio input (e.g., a microphone jack), an audio output (c.g., a
headphone jack), and a video output (e.g., a HDMI port) for sending signals to or
receiving signals from an external device.

[0065] Figure 8B is a block diagram illustrating an architecture of for a mobile
computing device with which aspects of the invention may be practiced. As an example,
the mobile computing device 800 may be implemented in a system 802 such as a smart
phone capable of running one or more applications (e.g., browsers, e-mail clients, notes,
contact managers, messaging clients, games, and media clients/players).

[0066] One or more application programs 865 may be loaded into the memory 862
and run on or in association with the operating system 864. Examples of the application
programs include phone dialer programs, e-mail programs, personal information
management (PIM) programs, word processing programs, spreadshect programs, Internet
browser programs, messaging programs, and so forth. The system 802 also includes a non-
volatile storage area 868 within the memory 862. The non-volatile storage arca 868 may
be used to store persistent information that should not be lost if the system 802 is powered

down. The application programs 865 may use and store information in the non-volatile
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storage arca 868, such as e-mail or other messages used by an e-mail application, and the
like. A synchronization application (not shown) also resides on the system 802 and is
programmed to interact with a corresponding synchronization application resident on a
host computer to keep the information stored in the non-volatile storage arca 868
synchronized with corresponding information stored at the host computer. As should be
appreciated, other applications may be loaded into the memory 862 and run on the mobile
computing device 800, including software applications 720 described herein.

[0067] The system 802 has a power supply 870, which may be implemented as one
or more batteries. The power supply 870 might further include an external power source,
such as an AC adapter or a powered docking cradle that supplements or recharges the
batteries.

[0068] The system 802 may also include a radio 872 that performs the function of
transmitting and receiving radio frequency communications. The radio 872 facilitates
wireless connectivity between the system 802 and the outside world via a communications
carrier service provider, or a privately owned network. Transmissions to and from the
radio 872 are conducted under control of the operating system 864. In other words,
communications received by the radio 872 may be disseminated to the application
programs 865 via the operating system 864, and vice versa.

[0069] The visual indicator 820 may be used to provide visual notifications, and/or
an audio interface 874 may be used for producing audible notifications via the audio
transducer 825. As shown, the visual indicator 820 may be a light emitting diode (LED)
and the audio transducer 825 may be a speaker. These devices may be directly coupled to
the power supply 870 so that when activated, they remain on for a duration dictated by the
notification mechanism even though the processor 860 and other components might shut
down for conserving battery power. The LED may be programmed to remain on
indefinitely until the user takes action to indicate the powered-on status of the device. The
audio interface 874 is used to provide audible signals to and receive audible signals from
the user. For example, in addition to being coupled to the audio transducer 825, the audio
interface 874 may also be coupled to a microphone to receive audible input, such as to
facilitate a telephone conversation. The microphone may also serve as an audio sensor to
facilitate control of notifications, as will be described below. The system 802 may further
include a video interface 876 that enables an operation of an on-board camera 830 to

record still images, video stream, and the like.
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[0070] A mobile computing device 800 implementing the system 802 may have
additional features or functionality. For example, the mobile computing device 800 may
also include additional data storage devices (removable and/or non-removable) such as,
magnetic disks, optical disks, or tape. Such additional storage is illustrated by the non-
volatile storage arca 868.

[0071] Data/information generated or captured by the mobile computing device
800 and stored via the system 802 may be stored locally on the mobile computing device
800, as described above, or the data may be stored on any number of storage media that
may be accessed by the device via the radio 872 or via a wired connection between the
mobile computing device 800 and a separate computing device associated with the mobile
computing device 800, for example, a server computer in a distributed computing network,
such as the Internet. As should be appreciated such data/information may be accessed via
the mobile computing device 800 via the radio 872 or via a distributed computing
network. Similarly, such data/information may be readily transferred between computing
devices for storage and use according to well-known data/information transfer and storage
means, including electronic mail and collaborative data/information sharing systems.
[0072] Figure 9 is a simplified block diagram of a distributed computing system
for practicing aspects of the invention. Content developed, interacted with, or edited in
association with the software applications 720 may be stored in different communication
channels or other storage types. For example, various documents may be stored using a
directory service 922, a web portal 924, a mailbox service 926, an instant messaging store
928, or a social networking site 930. The software applications 720 may use any of these
types of systems or the like for enabling data utilization, as described herein. A server 920
may provide the software applications 720 to clients. As one example, the server 920 may
be a web server providing the software applications 720 over the web. The server 920 may
provide the software applications 720 over the web to clients through a network 915. By
way of example, the client computing device may be implemented as the computing
device 700 and embodied in a personal computer 902a, a tablet computer 902b, and/or a
mobile computing device (e.g., a smart phone) 902¢. Any of these client devices may
obtain content from the store 916.

[0073] The description and illustration of one or more embodiments provided in
this application are intended to provide a complete thorough and complete disclosure the
full scope of the subject matter to those skilled in the art and not intended to limit or

restrict the scope of the invention as claimed in any way. The embodiments, examples, and
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details provided in this application are considered sufficient to convey possession and
enable those skilled in the art to practice the best mode of claimed invention. Descriptions
of structures, resources, operations, and acts considered well-known to those skilled in the
art may be brief or omitted to avoid obscuring lesser known or unique aspects of the
subject matter of this application. The claimed invention should not be construed as being
limited to any embodiment, example, or detail provided in this application unless
expressly stated herein. Regardless of whether shown or described collectively or
separately, the various features (both structural and methodological) are intended to be
selectively included or omitted to produce an embodiment with a particular set of features.
Further, any or all of the functions and acts shown or described may be performed in any
order or concurrently. Having been provided with the description and illustration of the
present application, one skilled in the art may envision variations, modifications, and
alternatives falling within the spirit of the broader aspects of the general inventive concept
embodied in this application that do not depart from the broader scope of the claimed

invention.
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CLAIMS

1. A method for immersive document interaction with device-aware scaling, the
method comprising the acts of:

displaying an initial content item containing an attachment;

receiving a request to interact with the attachment;

collecting information about the display configuration of a computing device

presenting the initial content item via a display;

selecting a layout for displaying the attachment based on the display configuration;

and

presenting the attachment using the layout via the display.

2. The method of claim 1 wherein the act of selecting the layout for displaying the
attachment based on the display configuration further comprises the act of determining
whether the display has sufficient resolution to simultaneously display the attachment and
the initial content item.

3. The method of claim 1 wherein the act of selecting the layout for displaying the
attachment based on the display configuration further comprises the act of selecting a full
screen view for the layout to use for presenting the attachment when the attachment is a
document with a width that is large relative to the width of the display.

4. The method of claim 1 wherein the act of selecting the layout for displaying the
attachment based on the display configuration further comprises the act of selecting a full
screen view for the layout to use for presenting the attachment when the display is width
constrained.

5. The method of claim 1 wherein the act of selecting the layout for displaying the
attachment based on the display configuration further comprises the act of selecting a side-
by-side view for the layout to use for displaying the attachment when the attachment is a
document with a size that is small relative to the width of the display.

6. The method of claim 1 wherein the act of sclecting the layout for displaying the
attachment based on the display configuration further comprises the act of selecting a side-
by-side screen layout for the layout to use for presenting the attachment when the display
is not width constrained.

7. A system for method of immersive document interaction with device-aware

scaling, the system comprising:
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a computing device operable to run a first application for interacting with an initial
content item containing an attachment and a second application for interacting with the
attachment,

a display configuration associated with the computing device;

an adaptive layout and workflow engine operable to:

display the initial content item containing the attachment;

selecting a view based on the display configuration, the view being a full-
screen view or a side-by-side view;

receive a request to display the attachment;

display the attachment using the view;

display a context-sensitive task control with multiple actions applicable to
the attachment and the initial content item; and

perform each of the multiple actions when the context-sensitive task control
1S activated.

8. The system of claim 7 further operable to display a layout control allowing
selection of an alternate view to override the view.

9. The system of claim 7 wherein the first application is an email application, the
second application is an attachment editing application, and the view is a full screen view,
the context-sensitive task control operable generate a new email message, save the
attachment as a revised attachment, attach the revised attachment to the new email
message, and open the new email message for editing.

10. The system of claim 7 wherein the first application is an email application, the
initial content item is an email, the second application is a viewer for a read-only
attachment, and the view is a full screen view, the context-sensitive task control operable
to close the attachment and generate a new email based on the initial content item.

11. The system of claim 7 wherein the adaptive layout and workflow engine is
further operable to select a full screen view as the view when the display configuration
corresponds to a low aspect ratio.

12. The system of claim 7 wherein the adaptive layout and workflow engine is
further operable to sclect a side-by-side view as the view when the display configuration
corresponds to a large aspect ratio.

13. The system of claim 7 wherein the attachment is opened for viewing, the
adaptive layout and workflow engine operable to display a context-sensitive task control

for redistributing the attachment.
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14. The system of claim 7 wherein the initial content item is an email, the adaptive
layout and workflow engine is further operable to display a new email based on the initial
content item and the attachment in a side-by-side view.

15. A computer readable medium containing computer executable instructions
which, when executed by a computer, perform a method of immersive document
interaction with device-aware scaling, the method comprising;:

displaying an initial content item containing an attachment;

receiving a request to interact with the attachment;

collecting information about the display configuration of a computing device

presenting the initial content item via a display;

displaying the attachment in a full screen view or the initial content item and the

attachment in a side-by-side view via the display based on the display configuration;
and

displaying a context-sensitive task control that, when activated, performs a

sequence of actions based on context and the display configuration.
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