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SMART FILL

BACKGROUND

[0001] With the advent of spreadsheet applications, computer and computer software
users have become accustomed to processing and manipulating enormous amounts of data
and using spreadsheet functions to perform many simple to very complex calculations and
organizational functions with their data. Typical spreadsheet solutions provide a grid made
up of rows and columns for receiving and manipulating data. Current spreadsheet
solutions may include a fill handle operable to fill series (e.g., number series, days of the
week, months, etc.) and fill copy (e.g., copying fixed sets of data, copying functions with
self-adjusting cell references, etc.), and allowing users to save time by not needing to
repeatedly type in data in certain scenarios.
[0002] As more and more computers with touch interfaces are being provided,
automated data entry solutions may be of even greater advantage to users, as it is generally
more difficult to type via a touchscreen, and soft keyboards can sometimes cover up to
half of a screen. Current fill handle designs may not be very discoverable; and therefore,
many users may not enjoy the benefits of fill series and fill copy. Additionally, current fill
handle designs may not be optimal for touch input. Current designs may also not leverage
the rich data store of information available in external data sources and on the Internet to
identify patterns and to provide suggestions for fill results. A way of recognizing partial
series of data and automatically and contextually offering suggested data to complete the
series and/or a way of recognizing an editing pattern applied one or more items in a series
and automatically and contextually offering the user the option to apply the pattern to the
remaining items in the series would be an improvement providing a technical advantage
over the current state of the art because it would improve the efficiency of the user in
creating and editing spreadsheets and reduce the amount of typing required, especially
when using touch based user interfaces.
[0003] 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 embodiments disclosed herein should not be limited to solving the
specific problems identified in the background.

SUMMARY
[0004] This summary is provided to introduce a selection of concepts in a simplified

form that are further described below in the Detailed Description section. This summary is
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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.
[0005] Embodiments described in the present disclosure provide a smart fill feature,
which may provide suggestions to a user and prepopulate fill results in a spreadsheet
without requiring direct use of a fill handle or a keyboard. Suggestions for fill results may
be discovered by detecting possible series patterns, and determining possible results to add
to or complete the series pattern. Outer limits, a shape, characteristics, and size of a set of
data may be recognized when determining fill results. Suggestions may be determined
from internal and or/external data sources, and may use contextual information in a data
set to determine what a user may be trying to accomplish. Embodiments of the present
invention provide for searching external data sources for series patterns and for additional
data to add to a detected series. A spreadsheet application may connect to a service, such
as a web search engine, an internal server, a corporate partner’s server, etc. for accessing
large amount of data for providing smart results for fill results. Connecting the plethora of
information available on the Internet and on other external data sources to a spreadsheet
may enable users of spreadsheets to bring information into their natural workflow. When
suggested fill results are provided, a user may commit the results, and accordingly, the
suggestions may be added to the spreadsheet.

[0006] Embodiments may also comprise splitting or combining data in place by various
methods which may include, but are not limited to, by example, by direct manipulation via
tokens, via a slider Ul, etc. Patterns from a user may be recorded and used as future
potential fill data for suggestions.

BRIEF DESCRIPTION OF THE DRAWINGS

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

[0008] FIGURE 1 illustrates a system architecture in which embodiments of the present
invention may be practiced;

[0009] FIGURES 2A-2E illustrate an example of providing an autosuggestion of fill
results for a selected series of data;

[0010] FIGURES 3A-3B illustrate an ecxample of automatically providing an

autosuggestion of fill results for a series of data;
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[0011] FIGURES 4A-4B illustrate an example of recognizing an outer limit of a set of
data and providing an autosuggestion of a series based on the recognized outer limit;
[0012] FIGURES 5A-5G illustrate an example of splitting data via example;

[0013] FIGURES 6A-6C illustrate another example of splitting data via example;
[0014] FIGURES 7A-7F illustrate an example of splitting data via touchable tokens;
[0015] FIGURES 8A-8C splitting data via a slider U,

[0016] FIGURE 9 shows one embodiment of a method for autosuggesting autofill
results for a set of data;

[0017] FIGURE 10 shows one embodiment of a method for splitting data into two or
more components between two or more columns and autosuggesting autofill results;
[0018] FIGURE 11 is a block diagram illustrating one embodiment of the physical
components of a computing device with which embodiments of the invention may be
practiced;

[0019] FIGURES 12A and 12B are simplified block diagrams of a mobile computing
device with which embodiments of the present invention may be practiced; and

[0020] FIGURE 13 is a simplified block diagram of a distributed computing system in
which embodiments of the present invention may be practiced.

DETAILED DESCRIPTION

[0021] Various embodiments 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, 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.

[0022] Embodiments of smart fill are described herein and illustrated in the
accompanying figures. Smart fill may be provided in the context of a spreadsheet
application on any device, service, or general endpoint capable of running the spreadsheet
application. FIGURE 1 illustrates a system architecture in which embodiments of the
present invention may be practiced. The system 100 includes one or more computing

devices such as a personal computer (e.g., a desktop or laptop computer) 102A, a tablet
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computer 102B, a smart phone 102C, and a large-scale display 102D. Each of the
computing devices may run a spreadsheet application 104 for displaying and editing a
spreadsheet 106. As should be appreciated, the computing devices 102 are for purposes of
illustration only and are not exhaustive of the various types of computing devices that may
be used in accordance with embodiments of the present invention. For example, while the
large-scale display 102D is illustrated as a display unit with an associated computing
device 102A, the large-form display device 102D 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 to
embodiments, each of the computing devices 102 illustrated in FIGURE 1 may receive
input through a variety of suitable means including touch or gesture input, keyboard input,
mouse input, voice command input, electronic inking input, and the like.

[0023] Referring still to FIGURE 1, the spreadsheet applications 104 illustrated in
association with each of the computing devices 102 are illustrative of spreadsheet
application 104 having sufficient computer executable instructions for enabling
embodiments of the present invention as described herein. An example spreadsheet
application 104 includes Excel® manufactured by Microsoft Corporation of Redmond,
Washington. As should be appreciated, this is but one example spreadsheet application
104, and any other application suitable for enabling embodiments described herein may be
used.

[0024] According to embodiments, application functionality associated with each of the
computing devices 102 may operate according to one or more variations. For example,
cach application 102 may be a fully functional “thick” client application having all
application functionality including the ability to send and receive data to and from other
applications 102 operating on other computing devices in the collaborative work session.
According to another embodiment, the computing devices 102 may communicate via a
distributed computing network 112, for example, the Internet. An Internet-based or
“cloud-based” server computer may be operate one or more web services applications for
providing a collaborative work session. According to this embodiment, each of the devices
102 may operate as thin client systems, and collaborative communication between the
devices may be operated at the direction of the web services application operated at a
remote site. According to this embodiment, a spreadsheet application 104 may operate at
the remote server wherein each of the devices 102 may access and receive the

functionality described herein via a remote service from the server based application, for
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example, via the web services application. The illustrated embodiment also shows an
external data source 114 that may be linked to and provide data to the spreadsheet 106.
[0025] As described briefly above, while a fill handle allows users to save time by not
needing to repeatedly type in data in certain scenarios, current fill handle implementations
may not be very discoverable, and may not be optimally designed for touch input.
Additionally, current fill handle implementations may not leverage the plethora of
information available on the Internet to discover potential patterns and to provide
suggestions for completing discovered patterns of data.

[0026] Embodiments of the present invention provide a smart fill feature, which may
provide suggestions to a user and prepopulate fill results in a spreadsheet 106 without
requiring direct use of a fill handle or a keyboard. FIGURES 2A-8C described below
show example spreadsheet application user interfaces with which smart fill may be
provided, as described herein. As should be appreciated, the example user interfaces
described below may be displayed on any suitable computing device 102, described above
with reference to FIGURE 1. In addition, as should be appreciated, user interaction with
the described user interfaces may be performed according to any suitable interaction
means, including touch interaction, gesture interaction, keyboard interaction, mouse
interaction, voice command interaction, or a combination thercof.

[0027] FIGURES 2A-E illustrate one embodiment of a sequence of steps for providing
an autosuggestion of data according to a pattern. Referring now to FIGURE 2A, a
spreadsheet 106 is shown displayed in a spreadsheet application 104 Ul The spreadsheet
106 may include a set of data 205, which may be input by a user or which may already
exist in the spreadsheet 106. As illustrated, an example set of data 205 may include the
text “Obama” in a first cell, the text “Bush” in a second cell, and the text “Clinton” in a
third cell. According to embodiments, when a selection 210 of a set of data 205 is made
(as illustrated in FIGURE 2A), a determination may be made as to whether the data 205
in the selection 210 follows a series pattern. The determination may also include a
recognition of outer limits, shape, characteristics, and size of a set of data 205, wherein a
set of data may include a table, range of cells, etc. The data may be visible on the Ul (e.g.,
a table), or may not be visible to the user (e.g., data in a database, web service, etc.).

[0028] As illustrated in FIGURE 2B, if a series pattern is detected, an autosuggestion
215 of an extension to the detected series pattern may be displayed. As illustrated,
suggested fill results (i.e., an autosuggestion 215) may be provided. For example, the set

of data 205 may be determined to be a listing of United States presidents in reverse order.
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The determination may be made by searching one or more external data sources 114, for
example, a service, such as a web search engine, for results including data 205 from the set
of data 205. An autosuggestion 215 including one or more United States presidents in
reverse order starting after “Clinton” may be provided. According to one embodiment, an
autosuggestion 215 may be prepopulated into a spreadsheet 106, and may be displayed in
such a way as to be distinguishable from data 205 in the spreadsheet. For example, an
autosuggestion 215 may be displayed as “ghosted” or semi-transparent. Other alternatives
may include a hovering of an autosuggestion 215 next to a cell, a fill scratchpad displayed
in a task pane, a status bar, etc. As should be appreciated, these examples are not
exhaustive of the various alternative ways an autosuggestion 215 may be displayed.
According to an embodiment, detection of a pattern of data 205 and an autosuggestion 215
of an extension to the pattern may be made according to data 205 in the spreadshect 106,
or may be made according to external data, for example, data in one or more external data
sources 114. An external data source 114 may include various types of data sources. For
example, a data source 114 may include a third party service for providing data series fills
that may be accessed via a network, 112, such as the Internet.

[0029] As another example, an external data source 114 may include an Internet entity
store, which may be operable to recognize a series of data 205, search for data to add to or
complete the series, and to provide the results to the requesting application (e.g.,
spreadsheet application 104). Recognition of a pattern or a series of data and a search for
additional data may be comparable to a web search, wherein a search may be made in a
web search engine or in one or more data sources 114 using data 205 entered into a
spreadsheet 106. As an example, a set of data may include, “Breckenridge” in a first cell,
and “Vail” in a next cell. The user may select the data 205 or alternatively, the data 205
may be automatically detected and utilized to search for possible series of data comprising
the entered data. A search may be performed on the Internet or other data source 114 for
“Breckenridge” and “Vail”. For example, results may include a list of ski resorts in
Colorado. Accordingly, the results may be displayed in the spreadsheet application 104 Ul
as an autosuggestion 215 of data.

[0030] Referring again to FIGURE 2B, a commit Ul control 220 and/or a dismiss Ul
control 225 may be provided. If the dismiss UI control 225 is selected, or if the user
carries on with a different action (e.g., tapping somewhere in the spreadsheet outside of
the autosuggestion 215, continuing to work in the spreadsheet as normal, etc.), the

autosuggestion 215 may be removed from display. If the commit UI control 220 is
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selected, or if the autosuggestion 215 is selected (e.g., tapped, clicked on, etc.), the
autosuggestion 215 may be inserted into the set of data 205 in the spreadsheet 106 as
illustrated in FIGURE 2C.

[0031] If a user enters additional data 240 in an adjacent cell, for example, he enters a
date range in a cell adjacent to the cell where he entered “Obama”, the data entered data
240 may be detected and related to data 205 in adjacent cells to search for potential series
of data or patterns. After a search, which may include a search of an external data source
114, a determination may be made that the date range entered in the cell adjacent to
“Obama” is the data range of the president’s time in office. Accordingly, presidential
terms of the presidents of the United States may be provided in reverse order as an
autosuggestion 215 in the spreadsheet 106 as illustrated in FIGURE 2D. Upon receiving
an indication of a selection to commit the autosuggestion 215, the data presented in the
autosuggestion 215 may be added to the set of data as illustrated in FIGURE 2E.

[0032] According to embodiments, searching an external data source 114 may help to
identify what a user is trying to accomplish based on context. For example, if a user types

2

“Apple®’/“Samsung®”, a determination may be made that the user is likely looking for
smartphone manufacturers; whereas if the user types “Apple”/“Banana”, a determination
may be made that the user is likely looking for fruits. According to an embodiment, the
data source 114 may be connected to an internal data service that may comb internal data
stores of a company or organization, and may determine relationships within them. This
may allow for an autosuggestion 215 of related information in an adjacent column that
may only be relevant in a specific corporate or organizational setting. For example, a user
may enter part numbers associated with parts of a subassembly that a company
manufactures. A detection of a pattern may be made (e.g., parts in the subassembly), and
an autosuggestion 215 of the parts numbers for some or all of the parts in the subassembly
may be provided. As can be appreciated, consent to collect data and to offer the collected
data for potential autofill results may require permissions and consent so that privileged
data may not be published where/when it should not be.

[0033] In a case where a series of data 205 may have an unclear outer limit or natural
stopping point, an autosuggestion 215 may include a full series of data, a portion of a
seriecs of data, or alternative autosuggestions 215 presented simultancously or
consecutively. For example, if a user starts to enter days of the week, it may be unclear if

the user intends to enter five days of the week or seven days of the week if the set of data

does not comprise a clear outer limit. According to one embodiment, a plurality of
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autosuggestions 215 may be displayed from which a user may select a desired fill result.
According to another embodiment, an autosuggestion 215 may include a full series of data
205 (e.g., seven days of the week, all the United States presidents, etc.). According to yet
another embodiment, an autosuggestion 215 may include a portion of a series of data (e.g.,
five days of the week). Upon commitment of an autosuggestion 215 of a portion of a series
of data, a new autosuggestion 215 of additional data (e.g., remaining data in the series)
may be made according to a detected pattern of the extended set of data 205 if applicable.
For example, a second autosuggestion 215 of “Saturday” and “Sunday” may be provided
to complete the days of the week series.

[0034] According to another embodiment, and as illustrated in FIGURES 3A-3B, a
pattern may be automatically detected as a user inputs data 205. That is, autosuggesting
fill results may be provided without a need of a fill handle and without a need of a
selection 210 of data. Referring now to FIGURE 3A, a user may input data 205 into a first
cell, for example, the text “Monday”, and may start to enter data 205 in a next cell, for
example, the text “Tues” for “Tuesday”. A pattern may be automatically detected, and an
autosuggestion 215 of a completion of the data 205 (e.g., autocompletion of the text in the
second cell), and an autosuggestion 215 of a series or an extension of the pattern may be
displayed. As illustrated in FIGURE 3B, after a user commits to the autosuggestion 215,
the suggested data 205 may be inserted into the spreadsheet 106.

[0035] With reference now to FIGURES 4A-4B, an example of recognition of an outer
limit of a set of data 205 and providing an autosuggestion 215 of a series based on the
recognized outer limit. As illustrated in FIGURE 4A, a user may enter data 205 into a
table 405, for example, a list of names. The user may then enter data 205 into an adjacent
cell 410. Referring now to FIGURE 4B, a pattern may be detected as more data 205 is
entered. An outer limit of the table may be recognized, and an autosuggestion 215 of a
series of data 205 may be displayed according to the outer limit. For example, the
autosuggestion 215 may include providing a fill result of 3-5 as there are five names
included in the table 405.

[0036] Embodiments may also provide for splitting data 205 in a cell into two or more
components via an intuitive Ul. A variety of methods may be utilized for splitting data
205. FIGURES 5A-5G and FIGURES 6A-6B illustrate a method of splitting data 205 via
example, FIGURES 7A-7F illustrate a method of splitting data 205 via touchable tokens,
and FIGURES 8A-8C illustrate a method of splitting data 205 via a slider Ul.
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[0037] Referring now to FIGURE 5A, a spreadsheet application 104 Ul is shown
displayed on a tablet computing device 102B, and includes a table 405 of data 205 in a
spreadsheet 106. As illustrated, the table 405 includes four columns 502 of data 205.
Oftentimes, a user may wish to split data 205 into two or more components. For example,
Column A 502A includes a listing of students’ first and last names. A user may wish to
separate out the students’ first and last names into two separate entities, such that first
names are listed in one column, and last names are listed in another column. According to
one embodiment, a user may seclect a column 502 of data 205 he wants to split. For
example and as illustrated in FIGURE 5A, a user may select Column A 502A. Although
illustrated as a selection via touch, it should be appreciated that a column 502 may be
selected via various input methods known in the art.

[0038] With reference now to FIGURE 5B, after a sclection of a column 502A
comprising data 205 to split is made, a user may select to split a column 502 via one of
various methods. According to one embodiment, a contextual Ul 506 comprising a split
column command 508 may be displayed, wherein a user may select the split column
command 508, for example, by tapping or clicking on the command. As can be
appreciated, split column functionality may be selected via a keyboard shortcut key or via
other methods. According to an embodiment, an option may be provided for allowing the
user to select a number of columns 502 to split off of a selected column 504. For example,
if the students’ names included their middle names, the user may choose to split the
students’ names by first, middle, and last names.

[0039] As illustrated in FIGURE S5C, upon selection of a split column command 508,
an extra column 502E may be inserted adjacent to the selected column 504. A commit Ul
220 and/or a dismiss UI 225 may also be displayed, allowing the user to accept or reject
the insertion of the extra column 502A. A tooltip UI 510 may also be provided, which may
include a message offering information about what the user may enter in a cell.

[0040] Referring now to FIGURE 5D, the user may input the data he wants into the
extra column S02E. For example, the user may enter the last name of the first student in
the list in the extra column 502E. As the user starts to enter the last name of the second
student in the list, the input may be detected and used as an example for applying to other
content in a data set. Detecting the input may include detecting a pattern. For example, the
detected pattern may include splitting a first and second word in a cell in the selected
column 504, and moving the second word into the extra column S02E. Accordingly, a

determination may be made to use the detected pattern as an example to apply to the rest
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of the cells in the selected column 504. An autosuggestion 215 to split the two words (e.g.,
first and last name) in the selected column 504, and to move the second word (e.g., last
name) to an adjacent cell in the extra column S02E. The autosuggestion 215 may also
include a strikethrough 514 through the data in the selected column 504 that is determined
to be split off and moved to the extra column S02E. A commit UI 220 and/or a dismiss Ul
225 may also be displayed, allowing the user to accept or reject the autosuggestion 215. If
the user accepts the autosuggestion 215, the data in the selected column 504 may be split
accordingly between the selected column 504 and the extra column 502E. As can be
appreciated, a user may choose to split data 205 into a plurality of columns 502.

[0041] As illustrated in FIGURES SE-5SF, a user may select a cell in the extra column
S02E to edit the data 205. For example, the user may select to rename the extra column
S02E in the table 405. The resulting table 405 comprising the split data 205 is illustrated in
FIGURE 5G.

[0042] FIGURES 6A-6C illustrate another example of splitting data 205 via example.
As described above with reference to FIGURE SC, upon selection of a split column
command 508, an extra column S02E may be inserted adjacent to the selected column
504. FIGURE 6A shows a table 405 after an extra column S02E has been inserted. The
selected column 504 may comprise data, which may be a text string 605, such as an email
address. The user may wish to split the text string 605 to extract a portion of the text string
605. For example, if the text string 605 is an email address, and if the text string comprises
a student’s first and last name as illustrated in FIGURE 6A, the user may wish to extract
out the students’ name from the email address (i.c., text string 605).

[0043] As illustrated in FIGURE 6B, the user may enter a portion of the text string 605
from a selected column 504 in an adjacent extra column 502E. For example, the user may
cut and paste or may type in “@email.edu” (i.e., portion of a first text string 605) in an
adjacent cell in the extra column 502E, and may cut and paste or start to type the same
portion of a next text string 605 in a next cell in the extra column 502E. A detection of a
pattern may be made, wherein the pattern may include splitting data in a cell in the
selected column 504, and moving the split data into the extra column 502E. Accordingly,
a determination may be made to use the detected pattern as an example to apply to other
content in the data set, that is, to split the text strings 605 in the rest of the cells in the
selected column 504 in a same pattern as was detected, and to display an autosuggestion

215 of the split data displayed in the extra column 502E.
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[0044] According to embodiments and with reference now to FIGURE 6C, in addition
to providing for splitting data, combining data 205 may also be provided. The user may
add another portion of the text string 605 from the selected column 504, and add it to
(combine it with) data in the extra column. For example and as illustrated, the user may
add the last name from the text sting 605 in the selected column 504 to the text string 605
in the extra column S02E. The user may start to add the last name of the next text string
605 in the selected column 504 to the adjacent cell in the extra column S02E, and a
detection of a pattern may be made and used as an example to apply to other content,
wherein the pattern may include splitting data (e.g., last name) in the cells in the selected
column 504, and combining a portion of the text string 605 (e.g., the last name) with data
205 (e.g., “@email.edu”) in the extra column S02E.

[0045] FIGURES 7A-7F illustrate a method of splitting data 205 via touchable tokens.
According to embodiments, when a user wants to split a piece of data 205 into two or
more components, instead of having to resort to a manual method (e.g., via formulas) or
via other methods which may require multiple steps, selectable tokens may be provided.
Individual data elements 710 may be tokenized, wherein each data element 710 may
become a token 705A, 705B or a sclectable and draggable (i.e., moveable) Ul element.
When a token is moved to a cell, for example, into a new column 502, and committed to
the cell, the token may then become a data element 710 again.

[0046] Referring now to FIGURE 7A, a user may select a column 502A. As illustrated
in FIGURE 7B, a contextual Ul 506 comprising a split column command 508 may be
displayed, wherein the user may select the split column command 508, for example, by
tapping or clicking on the command. As can be appreciated, split column functionality
may be selected via a keyboard shortcut key or via other methods. According to an
embodiment, an option may be provided allowing the user to select a number of columns
502 to split off of the selected column 504. Upon selection of a split column command
508, and with reference now to FIGURE 7C, tokenized data elements (i.c., tokens 705A,
705B) may be provided in the selected column 504. A tooltip Ul 510 may also be
provided, which may include a message offering information about how to manipulate the
tokens 70S.

[0047] As illustrated in FIGURE 7D, the user may select and drag a token 705B from
one cell to another cell, for example, from a cell in the selected column 504 to a cell in the
extra column S02E. Accordingly, a detection of a pattern may be made, and an

autosuggestion 215 applying the detected pattern to data elements matching the same

11



10

15

20

25

30

WO 2014/200724 PCT/US2014/040202

conditions of the detected pattern in the cells in the selected column 504 of the table 405
may be provided. For example and as illustrated in FIGURE 7E, an autosuggestion 215
where the last name of each of the students’ names are removed from Column A S02A and
moved to the extra column S02E may be displayed. A commit Ul control 220 and/or a
dismiss Ul control 225 may also be provided. The user may select the commit Ul control
220, or may select the autosuggestion 215, and accordingly, the tokens 705 may return to
data elements 710, and the fill results provided in the autosuggestion 215 may be applied
as illustrated in FIGURE 7F.

[0048] FIGURES 8A-8C illustrate a method of splitting data 205 via a slider UI 805.
According to embodiments and with reference now to FIGURE 8A, when a split column
functionality is utilized to split a column 502 into two or more columns, one or more slider
Uls 805 may be provided for splitting data between the two or more columns 502. As
illustrated in FIGURE 8A, a slider Ul 805 is provided between Column A 502A and
Column B 502B.

[0049] With reference now to FIGURE 8B, the slider UI 805 may be selected and slid
over data 205 in a cell. When the slider UI 805 is released, the data 205 may be split
according to the position of the slider UI 805. According to an embodiment, a live preview
of the splitting of the data 205 may be provided, allowing the user to see how the data 205
may be split between columns 502. According to another embodiment, a slider UI 805
may snap to certain points in a text string 605 according to a set of rules (e.g., snap to an
end of a word, snap to a punctuation mark, etc.). Embodiments may also comprise
detecting a pattern according to the split data 205, and providing an autosuggestion 215 of
applying the detected pattern to data 205 in the table 405 that may match conditions of the
detected pattern. For example, in FIGURE 8B, the user has slid the slider UI 805 over the
text string 605 in Column A 502A to the right of the “@” in the student’s email address.
Accordingly, either a preview (if the user has not released the slider UI 805) or an
autosuggestion 215 (if the user has released the slider UI 805) may be provided, showing
to the right of the “@” split from the text string 605 and pulled into the extra column
S502E.

[0050] As another example and as illustrated in FIGURE 8C, the user may continue to
slide the slider UI 805 over the text string 605 until the slider is between the period and the
student’s last name. Accordingly, the data to the right of the slider UI 805 may be split
from the data to the left of the slider UI 805 as illustrated. A commit UI control 220 and/or

a dismiss UI control 225 may also be provided. The user may select the commit Ul control
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220, or may select the autosuggestion 215, and accordingly, the slider Ul 805 may
disappear, and the fill results provided in the autosuggestion 215 may be applied.

[0051] With reference now to FIGURE 9, a flow chart illustrating a method 900 for
autosuggesting autofill results for a set of data 205 according to one embodiment is
provided. The method 900 starts at OPERATION 905, and proceeds to OPERATION 910,
where a spreadsheet 106 document (e.g., spreadsheet workbook) is opened for use in a
spreadsheet application 104. At OPERATION 915, a set of data 205 may be received. The
set of data 205 may include an entering of data 205 into a table 405, a range of cells, etc.
in the spreadsheet 106 by a user.

[0052] The method 900 may proceed to OPERATION 920, where characteristics such
as outer limits, shape, size, etc. associated with the set of data 205 may be recognized.
Characteristics may be visible on the Ul (e.g., table 405), or may not be visible (e.g., web
service or database). At OPERATION 925, a scarch for potential autofill results may be
made. As described above, the search may include searching internal and external data
sources 114 for potential results. The search may also include using contextual
information in the data 205 for determining what the user may be trying to accomplish,
and to determine what related information may be relevant to the user.

[0053] At OPERATION 930, one or more suggested autofill results (i.c., autosuggestion
215) may be provided to the user and displayed in the Ul. According to one embodiment,
an autosuggestion 215 may be “ghosted in” as illustrated in the figures, or may be surfaced
in other ways (e.g., hovering next to a cell, presented in a task pane, presented in a status
bar, etc.). If the set of data 205 has an unclear stopping point, the autosuggestion 215 may
be provided in portions of a series (e.g., five days of the week versus seven days of the
week).

[0054] The method 900 may proceed to OPERATION 935, where an indication of a
selection to commit an autosuggestion 215 is received. The commitment may be received
in various ways, for example, a selection of a commit UI 220 control, via a selection (e.g.,
tap, click, etc.) of the autosuggestion 215. When an indication of a selection to commit to
the autosuggestion 215 is received, the method 900 may proceed to OPERATION 940,
where the suggested data is inserted into the spreadsheet 106.

[0055] The method 900 may include a feedback loop 945, where the user’s input and
selections of suggested autofill results may be tracked and used for providing more
relevant suggestions. According to an embodiment, new fill patterns may be learned, for

example, in a tabular data set, pattern from users may be recorded. For purposes of
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illustration, consider for example, a certain hobby or sport gains popularity, such as
professional bass fishing becoming popular in a certain region. Fans of professional bass
fishing may start to list information associated with professional bass fishing, for example,
fans may list professional bass fishers in a table in a spreadsheet, and may include other
data in the table, such as favorite lures, boat names, pole types, boats, etc. After an Nth
time of seeing data related to professional bass fishing, a service may record the data as a
new fill series, such that when a search is made in the future using one or more pieces of
profession bass fishing data, an autosuggestion 215 derived from the entered professional
bass fishing data may be provided. The method 900 may end at OPERATION 990.

[0056] Referring now to FIGURE 10, a flow chart illustrating a method 1000 for
splitting data into two or more components between two or more columns and
autosuggesting autofill results according to an embodiment is provided. The method 1000
may start at OPERATION 1005, and may proceed to OPERATION 1010, where a
spreadsheet 106 document (e.g., spreadsheet workbook) is opened for use in a spreadsheet
application 104. At OPERATION 1015, an indication of a selection to split a column 502
into two or more columns may be received. For example, a user may select a split column
command 508. The selection may include a selection of a number of extra columns to
insert. At OPERATION 1020, one or more extra columns may be provided.

[0057] The method 1000 may proceed to OPERATION 1025, where an indication of a
selection to split a piece of data 205 into two or more components (e.g., split a first and
last name into two columns; split a first, middle, and last name into three columns;
separate parts of an address; etc.) may be received. As described above with reference to
FIGURES 5A-8C, various methods may be used to split a piece of data 205. For example,
a user may start to type data 205 into an adjacent column (e.g., an extra column S02E
provided when a column is split), may move pieces of data 205 via selectable and
moveable tokens 705, or may split a piece of data 205 via a slider UI 805, etc. When the
user commits to the split, at OPERATION 1030, the piece of data 205 may be split into
the two or more components according the user’s input, and a split portion of the piece of
data 205 may be moved to an adjacent column 502. If cells in the adjacent column already
contain data 2085, the split portion of the piece of data 205 may be combined with the data.
[0058] At OPERATION 1035, a pattern associated with splitting the piece of data 205
may be detected. For example, if a piece of data 205 is a first and last name in a cell in a
table 405, and if the piece of data 205 (e.g., first and last name) is split into two columns,

other pieces of data 205 in the same column of the table 405 may be determined to match
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a same pattern as the piece of data 205 (e.g., a first and last name). If a pattern is detected,
at OPERATION 1040, an autosuggestion 215 to split the other pieces of data 205 in the
column may be provided (e.g., an autosuggestion 215 to split any detected first and last
names in the table 405 into two columns 502). At OPERATION 1045, an indication of a
selection of the autosuggestion 215 may be received, and at OPERATION 1050, the
autofill results may be added to the spreadsheet 106. The method 1000 may end at
OPERATION 1090.

[0059] The embodiments and functionalities 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.

[0060] In addition, the embodiments and functionalities 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 each other over a distributed computing network, such as the
Internet or an intranet. 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 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.

[0061] FIGURES 11-13 and the associated descriptions provide a discussion of a
variety of operating environments in which embodiments of the invention may be
practiced. However, the devices and systems illustrated and discussed with respect to
FIGURES 11-13 are for purposes of example and illustration and are not limiting of a
vast number of computing device configurations that may be utilized for practicing

embodiments of the invention, described herein.
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[0062] FIGURE 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 described above including the personal computer 102a, the tablet computer 102b,
and the smart phone 102¢. In a basic configuration, the computing device 1100 may
include at least one processing unit 1102 and a system memory 1104. Depending on the
configuration and type of computing device, the system memory 1104 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 1104 may include an operating system 1105 and one or more program modules
1106 suitable for running software applications 1120 such as the spreadsheet application
104. The operating system 1105, for example, may be suitable for controlling the
operation of the computing device 1100. Furthermore, embodiments 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 in FIGURE 11 by those components within a dashed line
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 is illustrated in FIGURE 11 by a removable storage device
1109 and a non-removable storage device 1110.

[0063] As stated above, a number of program modules and data files may be stored in
the system memory 1104. While executing on the processing unit 1102, the software
applications 1120 may perform processes including, but not limited to, one or more of the
stages of the method 900, 1000 illustrated in FIGURES 9 and 10. Other program modules
that may be used in accordance with embodiments of the present invention may include
electronic mail and contacts applications, word processing applications, spreadsheet
applications, database applications, slide presentation applications, drawing or computer-
aided application programs, etc.

[0064] Furthermore, embodiments 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, embodiments of the invention may

be practiced via a system-on-a-chip (SOC) where each or many of the components
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illustrated in FIGURE 11 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 1120
may be operated via application-specific logic integrated with other components of the
computing device 1100 on the single integrated circuit (chip). Embodiments 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, embodiments of the
invention may be practiced within a general purpose computer or in any other circuits or
Systems.

[0065] The computing device 1100 may also have one or more input 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, etc. may also be included. The
aforementioned devices are examples and others may be used. The computing device 1100
may include one or more communication connections 1116 allowing communications with
other computing devices 1118. Examples of suitable communication connections 1116
include, but are not limited to, RF transmitter, receiver, and/or transceiver circuitry;
universal serial bus (USB), parallel, and/or serial ports.

[0066] 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 1104, the removable storage device 1109, and the non-removable storage device
1110 are all computer storage media examples (i.c., 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. Any such computer
storage media may be part of the computing device 1100. Computer storage media does

not include a carrier wave or other propagated or modulated data signal.
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[0067] Communication media may be embodied by computer readable instructions, data
structures, program modules, or other data in a modulated data signal, such as a carrier
wave or other transport mechanism, and includes any information delivery media. The
term “modulated data signal” may describe a signal that has one or more characteristics set
or changed in such a manner as to encode information in the signal. By way of example,
and not limitation, communication media may include wired media such as a wired
network or direct-wired connection, and wireless media such as acoustic, radio frequency
(RF), infrared, and other wireless media.

[0068] FIGURES 12A and 12B illustrate a mobile computing device 1200, for
example, a mobile telephone, a smart phone, a tablet personal computer, a laptop
computer, and the like, with which embodiments of the invention may be practiced. With
reference to FIGURE 12A, one embodiment of a mobile computing device 1200 for
implementing the embodiments is illustrated. In a basic configuration, the mobile
computing device 1200 is a handheld computer having both input elements and output
elements. The mobile computing device 1200 typically includes a display 1205 and one or
more input buttons 1210 that allow the user to enter information into the mobile
computing device 1200. The display 1205 of the mobile computing device 1200 may also
function as an input device (e.g., a touch screen display). If included, 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 is 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 interface (GUI), a visual indicator
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.
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[0069] FIGURE 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 system (i.e., 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 (e.g., browser, e-mail, calendaring, contact managers, messaging clients,
games, and media clients/players). In some embodiments, the system 1202 is integrated as
a computing device, such as an integrated personal digital assistant (PDA) and wireless
phone.

[0070] One or more application programs 1266 may be loaded into the memory 1262
and run on or in association with the operating system 1264. Examples of the application
programs include phone dialer programs, e-mail programs, personal information
management (PIM) programs, word processing programs, spreadsheet programs, Internet
browser programs, messaging programs, and so forth. The system 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 1266 may use and store information in the
non-volatile storage areca 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 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 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, including software applications 1120
described herein.

[0071] The system 1202 has a power supply 1270, which may be implemented 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.

[0072] The system 1202 may also include a radio 1272 that performs the function of
transmitting and receiving radio frequency communications. The radio 1272 facilitates
wireless connectivity between the system 1202 and the “outside world”, via a
communications carrier or service provider. Transmissions to and from the radio 1272 are

conducted under control of the operating system 1264. In other words, communications
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received by the radio 1272 may be disseminated to the application programs 1266 via the
operating system 1264, and vice versa.

[0073] 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 illustrated embodiment, the visual indicator 1220 is a light emitting
diode (LED) and the audio transducer 1225 is a speaker. These devices may be directly
coupled to the power supply 1270 so that when activated, they remain 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 indicate the powered-on status of the
device. The audio interface 1274 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
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 embodiments of
the present invention, the microphone may also serve as an audio sensor to facilitate
control of notifications, as will be described below. The system 1202 may further include
a video interface 1276 that enables an operation of an on-board camera 1230 to record still
images, video stream, and the like.

[0074] A mobile computing device 1200 implementing the system 1202 may 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 is illustrated in FIGURE
12B by the non-volatile storage arca 1268.

[0075] 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
1200, 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, 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 1200 via the radio 1272 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
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and storage means, including electronic mail and collaborative data/information sharing
Systems.

[0076] FIGURE 13 illustrates one embodiment of the architecture of a system for
providing smart fill functionality to one or more client devices, as described above.
Content developed, interacted with, or edited in association with the spreadsheet
application 104 may be stored in different communication channels or other storage types.
For example, various documents 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 spreadsheet application 104 may use any of these types of
systems or the like for enabling data utilization, as described herein. A server 1320 may
provide the spreadsheet application 104 to clients. As one example, the server 1320 may
be a web server providing the spreadsheet application 104 over the web. The server 1320
may provide the spreadsheet application 104 over the web to clients through a network
112. By way of example, the client computing device may be implemented as the
computing device 1100 and embodied in a personal computer 102A, a tablet computer
102B, and/or a mobile computing device 102C (e.g., a smart phone). Any of these
embodiments of the client computing device 102A-C may obtain content from the store
1316.

[0077] Embodiments of the present invention, for example, are described above with
reference to block diagrams and/or operational illustrations of methods, systems, and
computer program products according to embodiments of the invention. 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 executed substantially concurrently or the
blocks may sometimes be executed in the reverse order, depending upon the
functionality/acts involved.

[0078] One skilled in the relevant art may recognize, however, that the embodiments
may be practiced without one or more of the specific details, or with other methods,
resources, materials, etc. In other instances, well known structures, resources, or
operations have not been shown or described in detail merely to avoid obscuring aspects
of the embodiments.

[0079] The description and illustration of one or more embodiments provided in this
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 application are considered

sufficient to convey possession and enable others to make and use the best mode of
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claimed invention. The claimed invention should not be construed as being limited to any
embodiment, example, or detail provided in this application. Regardless of whether shown
and described in combination 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. Having been provided with the description
and illustration of the present application, one skilled in the art may envision variations,
modifications, and alternate embodiments 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 providing a suggestion of autofill results for a set of data, the method
comprising:

opening a spreadsheet;

receiving a set of data;

recognizing characteristics associated with the set of data;

determining if the set of data comprises data in a series pattern;

searching for potential autofill results; and

providing suggested autofill results for display in the spreadsheet.

2. The method of claim 1, wherein searching for potential autofill results comprises

searching an external data source for a series pattern including the received set of data.

3. A method for providing data splitting, the method comprising:

opening a spreadsheet;

receiving an indication of a selection to split a piece of data in a data set into two
or more components;

splitting the piece of data into two or more components;

detecting a pattern associated with splitting the piece of data; and

providing an autosuggestion to split additional pieces of data in the data set into

two or more components according to the detected series pattern.

4. A system for providing a suggestion of autofill results for a set of data, the system
comprising:
one or more processors; and
a memory coupled to the one or more processors, the one or more processors
operable to:
open a spreadsheet;
receive a sct of data;
recognize characteristics associated with the set of data, the characteristics
comprising one or more of:
outer limits associated with the set of data;
a shape associated with the set of data; or

size of the set of data;
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determine if the received data comprises data in a series pattern;
search for potential autofill results in a data source; and

provide suggested autofill results for display in the spreadsheet.

5. The system of claim 4, wherein the processor is further operable to:
receive an indication of a selection of a commit to the suggested autofill results;
and

add the suggested autofill results as data in the spreadsheet.

6. The system of claim 4, wherein the processor, in searching for potential autofill

results in a data source, is operable to search one or more Internet data sources.

7. The system of claim 4, wherein the processor, in searching for potential autofill
results in a data source, is operable to search one or more internal data stores associated

with a corporation or organization.

8. The system of claim 4, wherein the processor, in searching for potential autofill
results in a data source, is operable to search an internal data service operable to comb

internal data stores and determine relationships of data within them.

9. The system of claim 4, wherein the processor is further operable to use contextual
information in the set of data to search for a series pattern including the received set of

data.
10.  The system of claim 4, wherein the processor is further operable to:

determine a set of data input by a user is a new series pattern; and

store the set of data as a series that can be used as future potential autofill results.
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