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(57) Abstract: Conversion of data ranges to table objects in an electronic spreadsheet document is provided. When an electronic
spreadsheet document is being utilized, data ranges may be automatically converted to tables to allow the user to enjoy the full bene -
fits of the table properties and functionalities. When a data range is automatically converted to a table object, a user will be given an
opportunity to revert the table object back to the data range from which it was converted. Instead of automatic conversion, a sugges -
tion may be provided to a user before a data range is converted to a table object. If the user accepts the suggestion, then the data
range may be automatically converted to a table object.
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CONVERSION OF DATA RANGES TO TABLE OBJECTS

BACKGROUND

{0001} Computers and computer software applications provide users tremendous
assistance with data entry and wmanipulation, document preparation, music and
photography generation and enjoyment, and the like. Unfortunately, many users often are
not able to fully utilize their software application products because either they don’t know
that a helptul function 1s available, they don’t understand the nature of a helpful function,
or they know of a function, but they don’t know how to use it.
{8002} In the case of computer-implemented spreadshect applications, many users don’t
use spreadsheet tables because they don’t actually understand what spreadsheet tables are,
and even if they do understand the nature of spreadsheet tables, they often don’t know
how to create and/or use thew. Thas, an improvement and technical advantage would be
gatned by providing efficient conversion of data ranges to table objects automatically or
after suggestion/acceptance by users,
{6003] 1t is with respect to these and other considerations that the present invention has
been made,

SUMMARY
i0004] This summary is provided to introduce a selection of concepts in a simplified
form that are further described below in the detailed descuption. This suramary 13 not
intended to identify key features or essential features of the claimed subject matter, nor is
it jntended as an aid in determining the scope of the claimed subject matter.
{0005] Ewmbodiments of the present invention solve the above and other problems by
providing conversion of data ranges io table objects in an electronic spreadsheet
document. According to embodiments, when an electronic spreadsheet document is being
utilized, data ranges may be automatically converted to tables to allow the user to enjoy
the full benefits of the table properties and functionalitiecs. When a data range is
automatically converted to a table, a user will be given an opportunity to revert the table
object back to the data range from which it was converted. According to embodiments,
automatic conversion of a data range to a table object may occur under a number of
curcamstances. For exaruple, upou a sort or filter action on a given data range, the data
range may be converted into a table object. Upon entry of data into a data range organized
according to a tabular layout, the data range may be converted to a table object. Upon

recetving a selection of a cell or other data range tn a tabular range of data, the range of
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data may be converted to a table object. In many of such cases, a suggestion may be
provided to a user before the data range 1s converied to a table object. H the user accepts
the suggestion, then the data range may be antomatically converted to a table obje

{0006] The details of one or more embodivuents are set forth i the accompanying
drawings and description below. Other features and advantages will be apparent from a
reading of the following detailed description and a review of the associated drawings. It is
to be understood that the following detailed description is explanatory only and is not
restrictive of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

i8007] The accompanying drawings, which are incorporated in and constitute a part of
this disclosure, Hustrate various embodiments of the present wvention,

{6008] Fig. | illustrates a system architecture in which embodiments of the present
fnvention may be practiced.

{8009} TFig. 2 dlustrates a computer-implemented spreadsheet document showing
application of a sorting function on a range of data.

{6018]  Fig. 3 dlustrates an automatic conversion of the sorted range of data Hustrated in
Fig. 2 into a spreadsheet table,

{0011} Fig. 4 dlustrates a computer-implemented spreadsheet document showing
application of a filtering function on a range of data.

[6012]  Fig. S illustrates conversion of the filtered range of data iltustrated 1o Fig. 4 into
a spreadsheet table object, and illustrates insertion of a slicer-style filtering user interface.
{0013]  Fig. 6 ilustrates a computer-implemented spreadsheet document showing a
displayed soft keyboard for entering data into the displayed spreadsheet document.

10014] Fig. 7 ilusirates the spreadsheet document of Fig. 6 and illustrates automatic
conversion of a range of data into a spreadsheet table upon entry of data in a tabular data
range.

{8015} Fig. & illustrates a computer-implemented spreadsheet document showing a
selection of a cell within a range of tabular data and showing a table conversion suggestion
user interface component.

{6016} Fig. 9 illustrates the computer impicmented spreadsheet of Fig. 8 showing an
automatic conversion of the range of tabular data into a spreadsheet table,

{0017] Fig. 10 1s a flowchart Qlustrating a8 method for providing efficient conversion of

data ranges to table objects automatically or after suggestion and acceptance by a user.
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{0018} Fig. 11 is a block diagram illustrating cxample physical components of a
computing device with which erobodimoents of the invention may be practiced.

{6019} Figs. 12A and 12ZB are simplified block diagrams of a mobile computing device
with which embodiments of the present invention may be practiced.

{80261 Fig. 13 1s a simplified block diagram of a distributed computing system i which
embodiments of the present invention may be practiced.

DETAILED DESCRIPTION

{0021} As briefly described above, embodiments of the present invention are directed to
providing efficient conversion of data ranges to table objects automatically or after
suggestion and acceptance by a user. The following detailed description refers to the
accorupanying drawings. Wherever possible, the same refercuce nurabers are used in the
drawings and the following description to refer to the same or similar elements. While
embodiments of the nvention may be described, modifications, adaptations, and other
implementations are possible. For example, substitutions, additions, or modifications may
be made to the clements illustrated 1n the drawings, and the methods described may be
modified by substituting, reordering, or adding stages to the disclosed methods.
Accordingly, the following detatled description does not limit the mvention but, instead,
the proper scope of the nvention is defined by the appended claims.

{80221 Fig. 1 illustrates a system architecture in which embodiments of the present
invention may be practiced. In Fig. 1, a variety of computing devices are llustrated with
which embodiments of the present invention may be practiced on individual computing
devices or in a collaborative work session. For example, a small-form smartphone or other
handheld computing device 110 is illustrated having a display surface 111 and being
associated with an application 115, A larger form tablet-style computing device 105
having a display surface 106 and an associated spreadsheet application 115 is ilhustrated.
A large display device 120 having a display surface 121 1s illustrated being associated
with a computer 125 and a spreadsheet application 115,

{00231 As should be appreciated, the computing devices 105, 110, 120, 125 are
purposes of illustration only and are pot exhaustive of the various types of computing
devices that may be used in accordance with embodiments of the present invention. For
example, while the display device 120 1s illustrated as a display untt with an associated
computing device 125, the large-form display device 120 may operate as an integrated
display/computing device that may be used for any suitable use from large-scale display

uses, for example, in a conference room, to personal computing, as desired. According o
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embodiments, cach of the computing devices illustrated in Fig. | may receive input
through a variety of suitable means inclading touch or gesture mput, keyboard input,
mouse input, voice command input, clectronic inking input, and the like.

{0024] Referring still to Fig. 1, the software applications 115 illustrated n association
with each of the computing devices 105, 110, 120, 125 are illustrative of any application
having sufficient computer executable mnstructions for enabling emboduments of the
present invention as described herein. For example, applications 115 may inchade
spreadsheet applications, word processing applications, shide presentation applications,
slectronic mail applications, notes taking applications, desktop publishing applications,
and the like. An example spreadshect application 115 includes EXCEL manufactured by
Microsoft Corporation of Redmond, Washington, As should be appreciated, this example
spreadshect application is but one cxampie of the many applications suitable for enabling
embodiments described herein may be used.

{00258] Each of the computing devices 105, 110, 120, 125 may operate in a collaborative
work enviromment through one or more wired or wircless data connections 145, 150, 155,
That is, each of the computing devices may communicate with each other through wired or
wireless data hnes via direct connection, or via connection through a distributed
computing network 130 such as an Internet or intranet.

1002¢6] According to embodiments, application functionality associated with each of the
computing devices 105, 110, 120, 125 may operate according 1o one or more vanations.
For example, cach application 115 may be a fully functional “thick” client application
having all application functionality mclading the ability to send and receive data to and
from other applications 115 operating on other computing devices in the collaborative
work session. Fach such application not only has its native functionality, for example,
spreadsheet functionality, but according to embodiments of the present invention, each
such application also contains sufficient computer executable nstructions for allowing
sach application to operate as a control application for controlling information sent from a
control device for receipt by an endpoint display device in a collaborative work
environment. Likewise, each such application has sufficient coroputer executable
instructions for aliowing the application to operate as an endpoint display device for
receiving coutrol functions from another computing device.

{00271 According to another embodiment, the computing devices 105, 116, 120, 125
may communicate via a distributed computing network 130, for example, the Internet.

Referring still to Fig. 1, the computing device 135 1s iltustrative of an Internet-based or
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“cloud-based” server computer on which may be operated one or more web services
applications 140 for providing a collaborative work session, as descnibed herein
According to this embodiment, cach of the devices 105, 110, 120, 125 may operate as thin
client systems, and collaborative communication between the devices may be operated at
the direction of the web services application 140 operated at a remote site. According to
this cmbodiment, an application 115 may operate at the remote server 135 wherein each of
the devices 105, 118, 120, 125 may access and receive the functionality described herein
via a remote service from the server based application 115, for example, via the web
services application 140,

{0028] As briefly described above, according to embodiments of the present invention,
when an electronic spreadsheet docurent 1s being utilized, data vanges in the document
may be automatically converted to tables to allow the user to enjoy the full benefits of the
table propertics and functionalities. Conversion of a data range n a spreadsheet docurent
to a table object may occur under a number of circamstances and may occur automatically
or after a user acceptance of a suggestion by the application 115 to convert a data range to
a table object.

10029]  As illustrated 1n Fig. 2, an cxample clectronic spreadsheet application documment
205 1s displayed wn an electromce spreadshect application user interface 207. As well
known to those skilled in the art, the spreadsheet application document may comprise a
grid made up of the intersection of one or roore rows with one or wmore columns
comprising individual resulting cells in which various text and data items may be entered
for organizing, editing, mawipulating, computing, or otherwise utilizing data of various
types. Above the displayed document 205 is displayed a row of application functionality
butions and controls with which various functionalities of the example spreadshect
application 115 may be utilized for entering, editing, formatting, or otherwise
mantpulating data ifems contained in the spreadshect docurnent 205,

{8036} Referring still to the spreadsheet document 285, a couple of defined data ranges
208, 209 have been entered and structured by a user. For example the data range 208
includes annual income wnformation set out in two columns of the spreadsheet document
205 including a number of textual entries in column B and a mamber of numeric entries in
column C. A second data range 209 jncludes mformation associated with an annual
expenses report and includes textual data ttems in column B and corresponding numeric
data tterns n column €. As well known to those skilled in the art, a data range may

include a group of adjacent cells that contain values. The adjacent cells may be



W

10

15

WO 2014/200839 PCT/US2014/041261

horizontally adjacent, vertically adjacent, or a combination thercof, and the values may
include text values, numeric values, or combinations of both. The two example data ranges
208, 209, illustrated in Fig. 2, have been structured in tabular format, wherein the textual
item identifiers are set out n vertically adjacent rows in column B and wherein dollar
amounts corresponding to cach textual identifier are set out in column C. The second data
range 209 1s similarly structured according to a tabular format or layout.

{6031]  As described berein, according to embodiments of the present invention, a data
range 1n a spreadsheet apphication, for example, the example data ranges 208, 209 may be
converted to a spreadsheet table object either automatically, or after a conversion
suggestion accepted by a user. According to embodiments, a spreadsheet table is a specific
type of spreadsheet object, which when created, provides a relationship between the data
items contained in the data range comprising the table object and for which various
functionalities may be applied to data items contained 1o the data range comprising the
table object.

10032]  As 1s understood by those skilled n the art, such a table object is different from
data that 1s merely arranged in a tabular format or layout. For example, referring to the
data range 209, tlusirated in Fig. 2, while the data i the data range 209 are arranged in a
tabular layout, as described above, the data range 209 is not a spreadsheet application table
object. That is, functionalitics such as sorting, filtering, scarching, formatting,
computational apphication, and the hke applied to items n the data range 209 may not be
applied to ttems in the data range 209 apart from items contained in other data ranges, for
example, the data range 208 without specitying particular cells in the data range 209 for
application of such functionalities. That is, while the example data range 209 may be
structured according to a tabular lavout, the items contained in the columus and rows
comprising the data range 209 are not bound together as a single object against which
various functionalities of the spreadsheet application 215 may be operated.

{0033] For example, it a sorting function is applied to column € of the example
spreadsheet document 205, the sorting function would automatically apply to all items
contained in column C whether they are a part of the first data range 208 or the second
data range 209. That is, the sorting range would operate against all data items contained in
the colurnn regardiess of the particular data range to which they belong. On the other hand,
if the data range 208 is converted into a spreadsheet application table object, then
application functionalities, for cxample, sorting, filtering, formatting, computational

application, and the like may be applied to rows and columns of data contained in the table
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object apart from application of those functionalities against other data contained in the
spreadsheet document. For example, if the data range 208 is converted to a spreadsheet
application table object, then a sorting function could be applied to the dollar figures
ithustrated 1o column C of the data range 208, and ouly the dollar figures contained 1o the
table object comprised of cells B2 through B6 and 2 through €6 would be sorted in
response to the cxample sorting action, Thus, among the cnumerable benefits associated
with a spreadsheet application table object, the ability to apply spreadsheet application
functionality to those data tterns contained in the cells comprising the designated and
generated spreadsheet application table object is particularly usetful.

10034]  As briefly described above, embodiments of the present invention are directed to
automatically converting a data range contained in a spreadsheet application document
into a spreadshect application table object having all the properties, attributes and benefits
associated with a spreadsheet application table object, as described above. Referring still
to Fig. 2, according to one embodiment, if a user applies or invokes certain functionalities
on a data range that arc typical of functionalitics that may be applied to a spreadsheet
object, the specified data range may be automatically converted to a table object. As
ithustrated m Fig. 2, a contexiual user mterface menu 215 has been launched to allow a
user to mvoke a sorting function 220 on the data range 209. According to embodiments, if
the data range 209 is not a table object, then upon application of the sort function to the
desiguated data vange 209, the data range 209 will be automatically converted to a table
object comprised of the cells contained in the rows and columns making up the designated
data range 209,

{8035} Refewing to Fig. 3, the data range that once comprised the data range 209 has
been converted to a table object 310, and owing to the application of a sort function on the
data range that prompted the conversion of the data range to a table object, the data
contained in colurmmn C of the newly generated table object 310 has been sorted, and sort
function seleciable controls 312 have been instantiated in a header cells 313, 314 of the
table object 310. As will be described below, prior to automatically converting the data
range 209 to a table object 310, a selectable suggestion icou or other function way be
provided to the user to allow the user to affirmatively decide whether or not the data range
209 should be converted to a table object 310, Referring still to Fig. 3, a revert control or
interface 325 1s illustrated in proximity to the converted table object 310 for allowing a
user o selectively revert the table object 310 back into the data range 209 if the user does

not desire the data range 209 to be converted to a table object 310, as described herein.
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{8036} Referring now to Fig. 4, the contextual user interface 215 is again iHustrated
adjacent to a data range 209, as described above. Upon selection of a different function,
for example, a filtering function 410, if the selected data range 209 is not a table object,
then the data range 209 may be automatically converted to a table object 310, as Hustrated
in Fig. 5. According to embodiments, when the data range 209 is converted to a table
object 310 in response to the invocation of a filtering function, then after conversion of the
data range 209 to a table object 310, the invoked filtering function may be applied to the
data contained in the newly generated table object 310,

{80371 A filter user interface component 410 may be displayed overlaying the table
object 310 for allowing application of various filter functions in association with data
contained in the table object 310, For example, referring to Fig. 5, a slicer-style filiering
user interface 510 has been displayed in the newly generated table object 310, and a
number of filtering tiles 515, 520 are illustrated wn the user intertace 510 for allowing a
filtering of data contained in the table object 310 according to an alphabetic filtering
property 530 or a numeric filtering property 525, As should be appreciated, the shcer-style
filtering user interface 510 is for purposes of example and illustration only and is not
fimiting of different types of filtering functionalities and user interface components that
may be utilized 1u association with the table object 310 generated in response to the
invocation of a filtering function against the data range 209. As described above with
reference to Fig. 3, a revert coutrol 325 is displayed in proximity to the newly generated
table object 310 to allow a user to selectively revert the tabic object 310 back to a data
range 209 from which it was converted, if desired.

{0038] As described above, users often enter data into a spreadsheet document 205 in
tabular forma, wherein columms of adjacent corresponding data are entered to create a
table~like structure wherein various data items contained in the tabular structured data
range have various relationships including computational relationships wherein the value
of a given cell may be derived from a computation applied against two or more other cells
contained in the data range. According to embodiments of the present invention, a data
range may be converted to a table object based on user interaction i generating, editing,
manipulating, expanding, or otherwise interacting with data structured in a tabular layout.
As described below with reference to Figs. 6 and 7, a data range may be astomatically
converted to a table object or conversion of a data range to a table object may be suggested
o a user in response to user actions on the spreadsheet 205, including data entry, data

editing, data manipulation, and the hike.
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{8039} Referring now to Fig. 6, the spreadsheet application user imterface 207 is
ilustrated with a display of the spreadsheet docuruent 205 and with a deployed “soft”
keyboard 615 for allowing entry of one or more data items into the spreadsheet document
205. As should be appreciated, the “soft” keyboard 615 s for purposes of example only
and is not limiting of other types of user interaction devices or methods that may be
uitlized according to embodiments of the present invention. For example, interaction with
the user interface 207 and electronic documents displayed therein may be performed
according to hardware keyboards, mousing devices, touch or gesture interaction, voice
command and combinations thereof.

{8048} Referring to Fig. 6, according to an embodiment, entry of data or functionality in
a spreadsheet application 205 i a mavuer that may be interpreted as being associated with
the properties or functionalitics of a spreadsheet table obiect may cause automatic
conversion of a data range to a table object or may cause a suggestion to a user for the
conversion of a data range to a table object. For example, the data range 208 has been
organized by a user according to a tabular layout, as described above with reference to Fig.
2. According to one embodiment, the mere detection that a data range 208 1s organized in
the spreadsheet document 205 in a tabular form or layout may be used for automatically
converting the data range 208 to a table object, or may be used for suggesting to a user that
the data range 208 be converted to a table object, as described below with reference to Fig.
8. According to other emnbodimuents, i a user euters data of any kind into a data range
organized in a tabular layout, the entry of data in the data range may be an indication that
the user is treating the data range as a table, and accordingly, the data range may be
automatically converted to a table object 710, as tllustrated in Fig. 7, or a suggestion may
be offered to the user to accept conversion of the data range 208 to the table object 710, As
described above, a revert button or interface 325 1s provided for allowing a user to revert a
table objoct 710 back to the data range 208 from which 1t was gencrated.

{0041} In addition to simple data entry, other interactions with data contained in a
spreadsheet document 205 may be used by the application 115 for determining that a
setected data range should be couverted to a table object. For example, inserting totals i a
row beneath a column of data or of a vertical running total may indicate that the column of
data should be treated as a table object along with other columus of data that are
associated with the column of data underneath which a total has been inserted. I a user
pastes a table or tabular data object into the spreadshect 205, the pasted table or tabular

data object may be inserted as a table object. In various embodiments, it a user downloads



W

10

15

WO 2014/200839 PCT/US2014/041261

tabular data from an cxternal data source, the downloaded tabular data may be inserted as
a table object upon completion of the download. o some embodiments, the downloaded
tabular data may be converted into table form before being inserted into the spreadshect.
In some embodiments, the spreadsheet application provides a preview of the downloaded
tabular data and an option to commit the downloaded tabular data (e.g., an OK control). In
other embodiments, the downloaded tabular data ¢ inserted into the spreadsheet and the
spreadsheet application provides an option to discard the downloaded tabular data (¢.g., an
undo or revert control). In addition, pasting an image of tabular data or an image of a table
to the document 205 may result in the conversion of the pasted image into a table object.
The revert button 325 may be provided to allow a user to undo the conversion if the user
in fact did not intend for the pasted content to be converied to a table object upon the
prasting operation.

i0042] In addition, a formatting action applied to a data range, including applying
formatting to a horizontal range of cells, resizing a horizontal range of cells, and/or
merging of cells in a horizontal range of cells may be an indication that the user intends
for the range of cells to be treated as a single unit, and may indicate to the application 115
that the range of cells should be converted to a table objoct.

{0043} Refering stidl to Fig. 6, m addition to the foregoing, if a user performs a fill
action in a column adjacent to a range of data, the fill action for filling a column of data
immediately adjacent to another range of data way be an indication that the user is treating
the fill data and the associated range of data as a single tabular unit. Accordingly, the
adjacent range of data and the fill data may be combined and may be converted to a table
object, as described herein.

10044] Other data entry or manipulation actions that may cause automatic conversion of
a data range to a table object include converting a data range to a table object upon
receiving an action {rom a user for formatting a group of cells in a data range with a single
data type. For example, if a user selects all cells contained in the data range 208, illustrated
in Fig. 6, followed by a formatting action for formatting all text content and numerical
content 1 the data range according to a single formatting type, this action may indicate
that the user is treating the group of cells as a single tabular unit, and consequently, the
data range may be converted to a table object.

{8045] In addition, detection by the application 115 of a range of horizontal cells with
key words and/or synonyms for key words (e.g., “notes”, “foedback”, “comments”, and

the like} may be an indication that the range of horizontal cells are being treated as a
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grouping of cells that would benefit from conversion to a table object. Similarly, detection
of a range of vertical cells with name values adjacent to a column vext to the vertical celis
containing numerical values may be an indication that the corresponding cells of data
should be converted to a table object, as described heren,

{0046] In addition, if a3 given data range inchudes formulas or other computational
functions that relate cells comprising the data range, the apphication 115 may cause the
data range to be converted to a table object. For example, if a first colurn contains a first
set of numerical values, & second column comtains a corresponding set of numerical
values, and a third column comprises values computed by mathematically or formulaically
relating values from the first column with values in the second column, then the three
columins of values may be treated as a related grouping of cells that should be converted to
a table object, as described herein. In addition, expanding or copying a formula or other
function across an array of cells may hikewise be an indication that the array of cells are
related to each other and should be converted to a table gbject for receiving the benefits
and functionalitics associated with a spreadsheet apphication table object,

{0047 As described above, in some cases, a data range may not be automatically
converted to a table object, but instead, the application 115 may suggest converting a
given data object to a table object. Referring to Fig. 8, if the application 115 determines
that a given data range 208, 209 should be converted to a table object, a suggestion user
interface component 820 may be displayed adjacent to the data range for suggesting to the
user that the associated data range may be converted to a table object. If the user selects
the suggestion wierface 820 for accepting the suggestion, then the associated data range
will be automatically converted to a table object 910, as illustrated in Fig. 9.

{0048] According to embodiments, a variety of situations/information ruay be used by
the application 115 for determining that a given data range should be suggested for
conversion to a table object. For cxample, if a user selects a cell within a range of tabular
data, for example, the cell 810, illustrated in Fig. 8, the selection of the cell within the
tabular data range 209 may cause the application 115 to suggest via display of the
interface 820 that the user consider converting the associated data range to a table object.
For another example, typing or pasting a horizontal row of textual cells may cause a
suggestion that the associated data range be converled to a table object because the
horizontal range of textual cells may indicate that other types of data, for example

numerical data may be entercd beneath cach horizontally disposed textual cell as a tabular
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array of data underneath textual headings. Thus, a suggestion may be made to the user that
the data range be converted to a table object.

{6049}  In addition, typing or pasting such a horizontal row of textual ceils where the
same row or a similar row has been entered previously n the present document or on a
document associated with the present document via a collaborative relationship, as
described above with refercnce to Fig. 1, may provide an indication that the horizontal row
of text cells should be converted to a table object. If a full table of data (for example,
countrics and corresponding populations), or a continuation of a data range, with rclated
values based on the data in the data range, may provide an indication to the application
115 that the table of data or data range continuation should be suggested for conversion to
a table object.

{60508]  According to another embodiment of table object conversion suggestion, data
associated with a particular user’s spreadsheet interactions, may be obtained frow a local
or remote service, for example, an Internet-based service, available to the application 113
vig a distributed computing network, as described above with refercnce to Fig. 1. The
user’s interactions with or responses fo the table conversion and/or table suggestion
functionality described herein may “teach” the application 115 with respect to
automatically converting and/or suggesting conversion of a data range to a table object.
For example, information concerning what types of table suggestions or table conversions
are accepted by a user may be utihized for assisting the application 115 n subsequent
conversions or suggested conversions. Which data types the user typically loads into or
cuters nto data ranges that are either already established as table objects or that are
converted to table objects may assist the application 115 i automatically converting or
suggesting conversion of a data range o a table object. Other information inchuding the
values or types of values entered into table objects or into data ranges converted to table
objects, and the values or content associated with column headers and/or titles of table
objects and/or data ranges converted to table objects may be utilized for determining when
a given data range should be automatically converted to a table object or when a data
range should be suggested for conversion to a table object.

{6051} Having described an operating environment for and various aspects of
embodiments of the present jovention with respect to Figs. 1 through 9, Fig. 10 1 2
flowchart illustrating a method for providing efficient conversion of data ranges to table
objects automatically or after suggestion and acceptance by a user. The routine 1000

begins at start operation 1005 and proceeds to operation 1010 where an electronic
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spreadsheet document 205 1s received in a user interface 207 of a spreadsheet application
1153, as tlustrated above.

{0052] At operation 1015, a user action, for example, a sort action is received on a data
rauge that is wnterpreted by the application 115 as indicating that the data range is being
utilized in a mannper typically associated with a table object. At operation 1020, the data
range may be automatically converted to a table object, and the sort action may be tun on
the designated data in the converted table object.

{0053] At operation 1025, another user action, for example, a filter action 1s recetved on
a data range, and at operation 1039, the data range is converted to a table object. After
conversion, the filtering action may be operated against the designated data in the
converted table object. As should be appreciated, according to embodiments, any
operation available to the spreadshect application 115 that may be performed on a data
raunge that indicates that the data range may be suited for conversion to a table object way
be utilized by the application 115 for causing an automatic conversion of the data range to
a table object,

{0054] At operation 1035, a data entry is received in a data range organized according to
a tabular lavout. At operation 1040, the data range 1s automatically converted to a table
object, and a revert interface component is provided in proximity to the converied table
object to allow the user to convert the table obiect back to a data range from which it was
converted, if desired. As should be appreciated, i any case described herein wherein a
data range is converted to a table object, either automatically or after suggestion, a revert
user interface component ruay be provided for allowing the user to convert the table object
back to the data range from which it was converted or back into a data range that is
different trom the oniginal data range from which it was converted.

{6055] At operation 1045, a selection of a cell in a range of tabular data is received, and
at operation 1030, a suggestion is made to the user via a table object conversion
suggestion interface, as illustrated and described above with reference to Fig. & At
operationn 1055, if desired, a sclection of the conversion interface may be recetved. At
operation 1060, if the user accepts the suggested conversion, the associated data range is
converted to a table object, and the rovert interface is displayed. As should be appreciated,
for operations 1043 through 1060, any of a number of situations, as described in detail
above, may be utilized by the application 115 for suggesting that a data range be converted

to a table object. After all data ranges causing automatic conversion to table objects or all
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data ranges causing suggestion for conversion to table objects are processed, as described
above, the routine 1000 ends at operation 1095,

{6056} While the invention has been described in the general context of program
modules that execuie n conjunction with an application program that runs on an operating
system on a computer, those skilled in the art will recognize that the invention may also be
implemented in combination with other program modules, Geunerally, program modules
include routines, programs, components, data structures, and other types of structures that
perform particular tasks or implement particular abstract data types.

{0057] The embodiments and functionalities described hercin may operate via a
multitude of computing systems including, without limitation, desktop computer systens,
wired and wireless computing sysierns, mobile computing systems {e.g., mobile
telephones, netbooks, tablet or slate type computers, notebook computers, and laptop
computers), hand-held devices, multiprocessor systems, wicroprocessor-based  or
programmable consumer electronics, minicomputers, and mainframe computers.

{0038] In addition, the embodiments and functionalitics described herein may operate
over distributed systems {e.g., cloud-based computing systems), where application
functionality, memory, data storage and retrieval and various processing functions may be
operated remotely from ecach other over a distnibuted computing uetwork, such as the
Internet or an intranet. User interfaces and information of various types may be displayed
via on-hoard 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 ounto which user wmierfaces and
information of various types are projected. Interaction with the nultitude of computing
systerus with which embodiments of the invention may be practiced include, 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.

[6059]  Figs. 11-13 and the associated descriptions provide a discussion of a variety of
operating environments i which embodiments of the invention may be practiced.
However, the devices and systerus iflustrated and discussed with respect to Figs. 11-13 are
for purposes of example and illustration and are not himiting of a vast number of
computing device configurations that may be utilized for practicing crmbodiments of the

mvention, described herein,
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{8068} Fig 11 is a block diagram illustrating physical components (i.c., hardware) of a
computing device 1100 with which embodiments of the invention may be practiced. The
computing device components described below may be suitable for the computing devices
105 described above. In a basic configuration, the computing device 1100 may wmchude at
least one processing unit 1102 and a system memory 1104, Depending on the
conliguration and type of computing device, the system memory 104 may comprise, but
is not himited to, volatile storage (¢.g., random access memory), non-volatile storage {¢.g.,
read-only memory), flash memory, or any combination of such memories. The system
memory 1104 may inchude an operating system 1105 and one or more program modules
1106 suitable for running a variety of applications 1120. The operating system 1105, for
example, may be suitabie for controliing the operation of the computing device 1100
Furthermore, cmbodiments of the invention may be practiced in conjunction with a
graphics hibrary, other operating systems, or any other application program and s not
limited to any particular application or system. This basic configuration is illustrated in
Fig. 11 by those components within a dashed hine 1108, The computing device 1100 may
have additional features or functionality. For example, the computing device 1100 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 15 itlustrated n
Fig. 11 by a removable storage device 1109 and a non-removable storage device 1110
{60611  As stated above, a munber of program modules and data files may be stored in
the system memory 1104. While executing on the processing unit 1102, the program
modules 1106 may perforra processes nchuding, but not himited to, one or more of the
stages of the method 1000 Hhustrated in Figure 10, Other program modules that may be
used in accordance with embodiments of the present invention may include applications,
such as, notes applications, Internet browser applications, electronic mail and contacts
applications, word processing  applications, spreadshect  applications, database
applications, slide presentation applications, drawing or computer-aided application
programs, ¢tc.

{6062] Furthermore, embodimentis of the wvention may be practiced mn an clectrical
circuit comprising discrete electronic clements, packaged or integrated electronic chips
countaining logic gates, a circuit utilizing a microprocessor, or ou a single chip containing
slectronic elements or microprocessors, For example, embodiments of the invention may
be practiced via a systemi-on-a-chip (SOC) where cach or many of the componecunts

ithustrated in Fig. 11 may be integrated onto a single integrated circuit. Such an SOC

[y
N



W

10

15

WO 2014/200839 PCT/US2014/041261

device may include one or more processing units, graphics units, communications units,
systermn virfnalization untis and various application functionality all of which are 1ntegrated
{or “burned”) onto the chip substrate as a single integrated circuit. When operating via an
SOC, the functionality, described herein, with respect to use of web page content may be
operated via application-specific logic integrated with other components of the computing
device 1100 on the single integrated circuit {chip). Erubodiments 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 hmied to mechanical, optical, flmdie,
and quantum technologies. In addition, embodiments of the invention may be practiced
within a general purpose computer or in any other circuits or systems.

{6063] The computing device 1100 may also have one or more wmput device(s) 1112
such as a keyboard, a mouse, a pen, a sound input device, a touch input device, etc. The
output device(s) 1114 such as a display, speakers, a printer, ete. may also be mcladed. The
aforementioned devices are examples and others may be used. The computing device 11060
may nchude one or more communication connections 1116 alowing communications with
other computing devices 1118 Examples of suitable communication connections 1116
imnclude, but are not limtted to, RF transmutier, receiver, and/or fransceiver circuitry;
universal senial bus (USB), parallel, and/or senal ports.

{8064} The term computer readable media as used herein may include computer storage
media. Computer storage media may wclude volatile and nonvolatile, removable and nou-
removable media implemented in any method or technology for storage of information,
such as computer readable wstructions, data structures, or program modudes, The system
memory 1104, the removable storage device 1109, and the non-removable storage device
1110 arc all computer storage media cxamples (1.¢,, memory storage.} Computer storage
media may include RAM, ROM, electrically erasable read-only memory (EEPROM),
flash memory or other memory technology, 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 1100, Auy such computer
storage media may be part of the computing device 1100.

{0065]  Figs. 12A and 12B illustrate a mobile computing device 1200, for example, a
mobile telephone, a smart phone 110, a tablet-style personal computer 105, a laptop
computer, and the like, with which crabodiments of the mvention may be practiced. With

reference to Fig. 12A, one cmbodiment of a mobile computing device 1200 for
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implementing the cmbodiments is illustrated. In a basic configuration, the mobile
computing device 1200 is a handbeld coroputer having both input elements and output
clements. The mobile computing device 1200 typically includes a display 1205 and onc or
more mput buttons 1210 that allow the user to enter information into the mobile
computing device 1200. The display 1205 of the mobtle computing device 1200 may also
function as an input device {e.g., a touch screen display). If mcluded, an optional side
input element 1215 allows further user input. The side input element 1215 may be a rotary
switch, a button, or any other type of manual input element, In alternative embodiments,
mobile computing device 1200 may incorporate more or less input elements. For example,
the display 1205 may not be a touch screen in some embodiments. In yet another
alternative embodiment, the mobile computing device 1200 1 a portable phone system,
such as a cellular phone. The mobile computing device 1200 may also include an optional
keypad 1235, Optional keypad 1235 may be a physical keypad or a “soft” keypad
generated on the touch screen display. In various embodiments, the output elements
include the display 1205 for showing a graphical user mterface (GUT), a visual mdicator
1220 {e.g., a light emitting diode), and/or an audio transducer 1225 (e.g.. a speaker). In
some embodiments, the mobile computing device 1200 incorporates a vibration transducer
for providing the user with tactile feedback. In yet another embodiment, the mobile
computing device 1200 incorporates input and/or output ports, such as an audio input (e.g.,
a microphone jack), an audio output {e.g., a headphone jack), and a video output {e.g., a
HDMI port} for sending signals to or receiving signals from an external device.

{0066] Fig. 12B is a block diagram illustrating the architecture of one embodiment of a
mobile computing device. That is, the mobile computing device 1200 can incorporate a
systern {1.¢., an architecture} 1202 to implement some embodiments. In one embodiment,
the system 1202 is implemented as a “smart phone” capable of running one or more
applications {c.g., browser, ¢-mail, calendaring, contact managers, messaging clicuts,
ganmes, and media clients/players). In some embodiments, the systern 1202 is integrated as
a computing device, such as an integrated personal digital assistant (PDA) and wircless
phone.

{6067} One or more application programs may be loaded into the memory 1262 and run
on or it association with the operating system 1264, Exaruples of the application programs
include phone dialer applications, e-mail applications, personal information management
(PIM) applications, word processing applications, spreadsheet applications, Iunternet

browser applications, notes applications, messaging applications, and so forth. The system
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1202 also includes a non-volatile storage arca 1268 within the memory 1262. The non-
volatile storage arca 1268 may be used to store persistent information that should not be
lost if the system 1202 is powered down. The application programs may use and store
information in the non-volatile storage area 1268, 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 1202 and 18 programmed to inderact with a corresponding
synchronization application resident on a host computer to keep the information stored in
the non-volatile storage area 1268 synchronized with corresponding information stored at
the host computer. As should be appreciated, other applications may be loaded into the
memory 1262 and run on the mobile computing device 1200.

{6068]  The system 1202 has a power supply 1270, which may be iraplemented as one or
more batteries. The power supply 1270 might further include an external power source,
such as an AC adapter or a powered docking cradle that supplements or recharges the
batteries.

{0069] The systemn 1202 may also mclude a radio 1272 that performs the function of
transmitting and receiving radio frequency communications. The radio 1272 facilitates
wireless connectivity between the systern 1202 and the “outside world”, via a
commuunications cawier or service provider. Transmissions to and from the vadio 1272 are
conducted under conitrol of the operating system 1264, In other words, communications
received by the radio 1272 may be disseminated to the application programs 120 wvia the
operating system 1264, and vice versa.

{0076]  The visual indicator 1220 may be used to provide visual notifications and/or an
audio interface 1274 may be used for producing audible notifications via the audio
transducer 1225, In the dlustrated embodiment, the visual indicator 1220 1s a light emitting
diede (LED) and the andio transducer 1225 13 a speaker. These devices may be directly
coupled to the power supply 1270 so that when activated, they rematn on for a duration
dictated by the notification mechanism even though the processor 1260 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 ndicate the powered-on status of the
device. The audio interface 1274 is used to provide audible signals to and receive audible
signals frow the user. For example, in addition to being coupled to the audio transducer
1225, the audio interface 1274 may also be coupled to a microphone to receive audible
input, such as to facilitate a telephone conversation. In accordance with cmbodiments of

the present invention, the microphone may also serve as an audio sensor to facilitate
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control of notifications, as will be described below. The system 1202 may further include
a video interface 1276 that enables an operation of an ou-board camera 1230 to record still
images, video stream, and the like.

{00711 A wmobie computing device 1200 jwplementing the system 1202 way have
additional features or functionality. For example, the mobile computing device 1200 may
also include additional data storage devices (removable and/or non-removable) such as,
magnetic disks, optical disks, or tape. Such additional storage 18 illustrated in Fig. 12B by
the non-volatile storage area 1268,

{8072} Data/information generated or captured by the mobile computing device 1200
and stored via the system 1202 may be stored locally on the mobile computing device
12030, 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 1272 or via a wired connection between the
mobile computing device 1200 and a separate computing device associated with the
mobile computing device 1200, for example, 8 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 1200 via the radio 1272 or via a distributed
computing network. Similarly, such data/information may be readily transterred between
computing devices for storage and use according to well-known data/taformation transfer
and storage means, including electronic mail and collaborative data/information sharing
sysierus,

{6073} Fig. 13 illustrates one embodiment of the architecture of a system for providing
table object conversion, as described above, Content developed, miteracted with, or edited
in association with embodiments of the invention may be stored in different
conmmunication channels or other storage types. For example, various documents and
stored content items may be stored using a directory service 1322, a web portal 1324, a
mailbox service 1326, an instant messaging store 1328, or a social networking site 1330,
The table object conversion functionality described herein may use any of these types of
systems or the like for enabling data utilization, as described herein. A server 135 may
provide output of the table object conversion and associated functionality to clicuts. As
one example, the server 135 may be a web server providing the table object conversion
and associated functionality over the web. The server 133 may provide the output of the
table object conversion and associated functionality over the web to clients through a
network 130, By way of example, the client computing device may be tmplemented and

embodied in a personal computer 1100, a tablet computing device 105 and/or a mobile
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computing device {e.g., a smart phone) 110, or other computing device. Any of these
embodiments of the client computing device 1100, 105, 110, 120, 125, 135 may obtain
content from the store 1316,

{0074] Ewbodiments of the present invention, for exawmple, are described above with
reference to block diagrams and/or operational ilhustrations of methods, systems, and
computer prograr products according 1o embodiments of the nvention. The functions/acts
noted in the blocks may occur out of the order as shown in any flowchart. For example,
two blocks shown in succession may in fact be exccuted substantially concurrently or the
blocks may sometimes be coxecuted in the reverse order, depending upon the
functionality/acts involved.

{6075]  The description and dlustration of one or more embodiments provided in thas
application are not intended to limit or restrict the scope of the invention as claimed in any
way. The embodiments, examples, and details provided in this apphication are considered
sufficicnt to convey possession and enable others to make and use the best mode of
clammed invention, The claimed invention should not be construed as being hmited to any
embodiment, example, or detail provided in this application. Regardiess of whether shown
and described in combination or separately, the various featurcs (both structural and
methodologicaly are intended to be selectively ncluded or omitted to produce an
embodiment with a particular sct of features. Having been provided with the description
and lustration of the present application, one skilled 1o the art may envision vanatious,
modifications, and alternate embodiments falling within the spirit of the broader aspects of
the general mventive concept embodied in this application that do not depart from the

broader scope of the claimed tnvention,



WO 2014/200839 PCT/US2014/041261

CLAIMS
1. A computer-imuplemented wethod of converting a data range imto a
spreadsheet table object, comprising:
receiving an electronic document having a data range;
determining whether the data range is organized in a tabular layout; and
if the data range is organized in a tabular layout, converting the data range into a

spreadsheet table object.

2. The method of claim 1, after converting the data range into a spreadsheet
table object, receiving a selection for reverting the spreadsheet table object back into the

data range.

3. The method of claim 2, prior to receiving the selection for reverting the
spreadsheet table object back into the data range, displaying in the electronic document a
table object reverting mtertace for receiving the selection for reverting the spreadshect

table object.

4. A computer-implemented method of converting a data range nto a table
object, comprising:

receilving an electronic docurent having a data range;

receiving an input to the data range, the tnput being of a type applicable to a table
object; and

in response to recetving an input to the data range, converting the data range into a

table obiect.

5. The method of clairn 4, wherein receiving an input to the data range

includes recetving a sorting action on the data range.

6. The method of claim 4, wheretn receiving an input io the data range

includes receiving a filtering action on the data range.

7. The method of claim 4, wherein receiving an input to the data range
includes receiving a data entry nto the data range, the data eniry being a type of data entry

associated with table objects.
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8. The method of claim 4, prior to converting the data range into a table

object, providing a suggestion to convert the data range wnto a table object.

9. A systemn for converting a data range inlo a spreadsheet table object,
comprising:
One OF MOTe processors; and
a memory coupled to the one or more processors, the one or more processors
operable to:
recetve an electronic document having a data range;
determine whether the data range is organized in a tabular layout;
provide a suggestion to convert the data range into a spreadsheet table
object;
convert the data range into a spreadsheet table object if the data range is
organized in a tabular layout; and
revert the spreadsheet table object back into the data range in response to

receiving a selection to revert the spreadsheet table object.

10, The system of claim 9, the one or more processors bewng turther operable

display in the electronic document a table object reverting mterface for
receiving a selection for reverting the table object; and
display a table object conversion suggestion interface for receiving an

acceptance of a provided suggestion.
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