
WO 2007/100518PCT/US2007/004131 1 DYNAMIC THRESHOLDS
FOR CONDITIONAL FORMATS BACKGROUND Data visualization
techniques enable users of data to scan and quickly 5
comprehend large quantities of information. Such
techniques may also aid in alerting users to anomalies
and other data of interest. Visualization tools can
include charts, graphs, and reports that collect,
summarize, and/or otherwise transform data into
meaningful shapes, colors, and patterns. Closer to the
source, data visualization has also included the use
of conditional formatting in spreadsheets, which
frequently serve 10as receptacles of raw data.
Conditional formatting has enabled users to modify the
look of data in place, changing the appearance of
individual spreadsheet or table cells based on the
content of the cell (or some other determining
condition). FIG. 1 depicts a prior art range of cells
101 in a spreadsheet, the cells of which have been
conditionally formatted. Here, 15 cell Al provides an
example of the default or unformatted version of a
cell. Cell A2 provides an example of a first
conditionally formatted cell, and cell A4 provides an
example of a second conditionally formatted cell.
Cells A2 and A4 have automatically received new
formatting based on a condition associated with the
cells. HG. 2 depicts a prior art dialog 201 where
formats conditioned upon values 20 being within
certain ranges have been selected. The two conditions
supplied here (and applied to the range of cells 101)
format cells in a particular fashion when the value
contained within each cell is evaluated as being
between a certain range (10 and 20 for condition 1, 15
and 30 for condition 2). The conditions utilized in
conditional formats are limited to two possible
Boolean outputs, TRUE or FALSE. If the condition 25
supplied evaluates to TRUE, then the format is
applied. If the condition supplied evaluates to FALSE,
then the format is not applied.       Dialog 201
demonstrates that, while useful, conditional
formatting can be limiting as to certain available
formats (e.g., font, cell color, borders).
Furthermore, a given range of cells is provided a
maximum number of conditional formats that can be 30
applied, certainly no more than three conditions, each
providing no more than one possible format when
evaluating to TRUE. Additionally, the threshold values
used for evaluation are fixed. These limitations
prevent conditionally formatted cells from fully
realizing their potential as analysis and reporting
tools.  



WO 2007/100518PCT/US2007/004131 2 SUMMARY        This
summary is provided to introduce a selection of
concepts in a simplified form that are further
described below in the Detailed Description. This
summary is not intended to identify key features of
the claimed subject matter, nor is it intended to 5 be
used as an aid in determining the scope of the claimed
subject matter.        Generally described,
embodiments of the present invention provide the
ability to utilize dynamic thresholds and dynamic
threshold values when generating variable formatting
rules to be applied to a range of cells. According to
one aspect, a computer-readable medium having computer
executable components for determining 10 dynamic
threshold values for variable formatting a range of
cells is provided. The computer-readable medium
includes a variable format command component, a
threshold type component and a dynamic threshold value
component. The variable format command component
maintains the variable format that is applied to a
range of cells and the threshold type component
identifies threshold types included in the 15 variable
format that utilize a dynamic threshold value. As
discussed below, threshold types that utilize dynamic
threshold values include, but are not limited to,
Highest value, Lowest value, Middle value, Percentile,
Percent, and Formula. The dynamic threshold value
component determines the value that is to be used as
the dynamic threshold value. The value is determined
from values contained in a plurality of cells, 20
which may be the range of cells or cells outside the
range of cells.        According to another aspect, a
method for determining a dynamic threshold value is
provided. The method includes identifying a range of
cells for which a dynamic threshold value is to be
determined and evaluating the values contained in the
range of cells to identify a value matching a
threshold type requirement. The 25identified value is
selected as a dynamic threshold value for the
threshold type.        In accordance with another
aspect, a computer-implemented method for formatting a
range of cells using variable formats is provided. The
computer-implemented method includes defining a
variable format to be applied to a range of cells. The
defined variable format includes a threshold point
having a 30 threshold type. Additionally, the
threshold type utilizes a dynamic threshold value as a
value for the threshold type. The dynamic threshold
value is determined based on the threshold type and
based on the values contained in the range of cells.
WO 2007/100518PCT/US2007/004131 



3 DESCRIPTION OF THE DRAWINGS       The foregoing
aspects and many of the attendant advantages of this
invention will become more readily appreciated as the
same become better understood by reference to the
following detailed description, when taken in
conjunction with the 5 accompanying drawings, wherein:
FIG. 1 depicts a prior art example of a range of
conditionally formatted cells in a spreadsheet; FIG. 2
depicts a prior art example of a dialog for
conditionally formatting cells; 10FIG. 3A depicts a
range of cells formatted using color scale style
variable formatting according to one or more
embodiments of the present invention;       FIG. 3B
depicts an input dialog with which a user may specify
the variable formatting parameters for FIG. 3A
according to one or more embodiments of the present
invention; 15FIG. 4A depicts a range of cells
formatted using data bar style variable formatting
according to one or more embodiments of the present
invention;       HG. 4B depicts an input dialog with
which a user may specify the variable formatting
parameters for FIG. 4A according to one or more
embodiments of the present invention; 20FIG. 5A
depicts a range of cells formatted using icon style
variable formatting according to one or more
embodiments of the present invention; 



Ha 5B depicts an input dialog with which a user may
specify the variable formatting parameters for FIG. 5A
according to one or more embodiments of the present
invention; 25FIG. 6A depicts a range of cells
formatted using another form of color scale style
variable formatting according to one or more
embodiments of the present invention;         FIG. 6B
depicts an input dialog with which a user may specify
the variable formatting parameters for FIG. 6A
according to one or more embodiments of the 30 present
invention;       FIG. 7 is a flow diagram depicting a
method for applying a variable format to a range of
cells according to one or more embodiments of the
present invention;  WO 2007/100518PCT/US2007/004131 4
FIG. 8 is a flow diagram of a dynamic threshold
routine for applying dynamic thresholds to a range of
cells according to one or more embodiments of the
present invention; and        FIG. 9 is a flow diagram
of a dynamic threshold type evaluation subroutine for
5 evaluating dynamic thresholds that utilize a dynamic
value as a threshold value according to one or more
embodiments of the present invention. DETAILED
DESCRIPTION      Formats need not be evaluated using
only TRUE or FALSE as determinative results. Instead,
cell formats applied can vary depending upon an
associated value 10 (e.g., the value in the cell
itself), providing more formats which may be more
meaningful to a user. Formats may be applied to a
range of cells, where a format value is determined for
each cell in the range, and one or more aspects of the
format vary based on the format value. For example, as
the value in a cell increases, the background color or
shade is adjusted, or the size of an in-cell data bar
grows, or the 15 selection of an in-cell icon changes.
Additionally, the format value itself may be dynamic
in that it is determined based on an evaluation of the
values contained in a range of cells or an evaluation
of a formula.      FIG. 3A depicts a range of cells
301 formatted using color scale style variable
formatting. Rather than being limited to three output
formats (i.e., three conditions, 



20 one format each), the cells have a variable format
applied that may produce any number of distinct cell
formats. The cells within range 301 have values that
are ordered from lowest to highest. Here, the value
contained in each cell is used to determine a
background fill to be applied to each cell. In this
example, three hatching densities are specified for
the two endpoints and the midpoint. The intervening 25
hatchings are computed for values falling in between.
The endpoint values within the range are held within
cells Al and A15. The background fill for each cell
ranges from dense hatching (Al) to medium-density
hatching (A8) to light density hatching (A15). Cells
A2-A7 have background hatching applied by linearly
varying the density between dense hatching and
medium-density hatching. Cells A9-A14 have 30
background hatching applied by linearly varying the
density between medium-density hatching and light
density hatching.      While the examples provided
herein for background fill utilize hatching, any type
and format of a background fill may be applied in
accordance with one or more  WO
2007/100518PCT/US2007/004131 5 embodiments of the
present invention. For example, background fill may be
applied using varying shades of colors. In one
example, the lowest value may be assigned the color
red as the background fill, the middle value may be
assigned yellow as the background fill, and the
highest value may be assigned green as the background
fill. 5All cells with values falling between those
ranges may be assigned a varying shade of those colors
as the background fill based on the respective value
of the cell.       FIG. 3B depicts a variable format
input dialog 302 with which a user may specify the
parameters of a variable format for a cell range 301.
The input dialog 302 may represent a portion of a
larger dialog. When creating a variable format, a user
10 may first select a range of cells 301. The user may
then request or command that a variable format be
applied, causing a variable format input dialog 302 to
be displayed. The user may select a style of format
303, here "3-Color Scale." Once a style 303 is
selected, the appropriate input boxes allow a user to
specify the parameters of the variable format to be
applied. 15For a 3-Color Scale, the input boxes allow
a user to specify the threshold type used to assign
formats to cells in the range of cells. This is
determined by using the Type pulldown 305 for each
threshold point of "Minimum" 305A, "Midpoint" 305B and
"Maximum" 305C. The Minimum type pulldown 305A may
provide threshold type choices including, but not
limited to, "Lowest Value," "Number," "Percent," 20
"Percentile," and "Formula." The Midpoint type
pulldown 305B may provide threshold type choices
including, but not limited to, "Middle Value,"
"Number," "Percent," "Percentile," and "Formula." The
Maximum type pulldown 305C may provide threshold type
choices including, but not limited to, "Highest
Value," "Number," "Percent," "Percentile," and
"Formula." 



25For "Lowest Value," which is only usable with the
"Minimum" threshold point, the system will evaluate
all of the values in the selected range of cells and
dynamically select the lowest value as the threshold
value for Minimum. For "Highest Value," usable only
with "Maximum" threshold point, the system evaluates
and dynamically selects the highest value contained in
the range of cells as the 30 threshold value for
Maximum. Likewise, for "Middle Value," usable only
with the "Midpoint" threshold point, the system
evaluates and dynamically selects the middle value
contained in the range of cells as the threshold value
for Midpoint. Dynamic  WO 2007/100518PCT/US2007/004131
6 selection of threshold values is described in more
detail with respect to FIGS. 8 and 9.      For
"Number," the user actually assigns the threshold
value to be used in evaluating the range of cells. If
the user selects "Number," he or she enters the
threshold value to be associated in the input box
below the pulldown. If the user  5 selects "Number"
for all three columns, then the values entered may be
validated to, for example, ensure that the Minimum
value is less than the Midpoint value, which is in
turn less than the Maximum value.      For "Percent,"
the user may enter a percent to associate with the
background fill of the range of cells. Alternatively,
the system may compute a percent value based 



10 on the threshold point and the values contained in
the selected range of cells. Percent values correspond
to a point in the delta between the minimum value and
maximum value in the range of the selected cells. The
system may evaluate all of the values within the range
of cells in order to determine a computed percent for
the threshold point and to determine the background
fill to apply to the selected range of cells. For  15
example, if the values in the selected cells range
from 0 to 200, then a value with "25%" would
correspond to the value 50. If this is being evaluated
for the Minimum threshold point, 50 would be the
calculated Minimum threshold value and any cells
having values less than 50 are assigned the same
background fill as that assigned to Minimum.
20"Percentile" differs from "Percent" in that it
doesn't determine percentages within the range of
values. Rather, "Percentile" examines the set of
values contained in the cells, orders them, and uses
their ordinality or position within the set of ordered
values to determine their percentile. In a set of ten
ordered cells, the 40th percentile would always be the
fourth cell, regardless of the value contained within
it. If a user  25 selects "Percentile" and enters 40,
then the cell at the 40th percentile will be assigned
the associated color. Alternatively, the system may
dynamically compute a percentile value based on the
threshold point and the values contained in the
selected range of cells. The system may evaluate all
of the values within the range of cells, order them,
and use their ordinality or position within the set of
ordered values to compute a value 30 based on the
threshold point being considered. For example, if
there are ten ordered cells, the fifth cell will
always be the 50th percentile. If the threshold point
being  WO 2007/100518PCT/US2007/004131 7 evaluated is
Midpoint, the value from the fifth cell, i.e., the
50th percentile, will be the computed threshold value.
Finally, "Formula" allows a user to enter a formula
into the Value input box 307. In most cases, the value
used for formatting a cell is one and the same as the
5 value in the cell. Here, however, a formula is
evaluated to determine the value to be used as the
threshold value. The value of the cell is compared to
the determined. threshold value and the cell is
formatted accordingly. A user may construct a formula
using functions, cell references (within or outside
the range of selected cells), operators, and so forth
to arrive at a threshold value. As noted above, other
types of 10 values and algorithms may be used to allow
a user to associate a cell range with particular
formats.       Once a type 305 is selected for each of
the three threshold points of interest, a threshold
value 307 evaluated or entered, and a background fill
selected, a user may interact with the variable format
command to apply it to the selected range of cells. 15
Before accepting the command, the system may validate
the values entered in order to ensure that the Minimum
value is less than the Midpoint value, which is less
than the Maximum value. Such validation may not be
possible until later, however, if values are not
immediately known, such as when a formula is used as
one or more of the threshold values. 



20If the threshold values are all of the same type,
except formula, the system may validate that the
Minimum value is less than the Midpoint value, which
is less than the Maximum value. If the threshold
values are of a mixed type, or are all formulas, the
system may not validate to ensure that the Minimum
value is less than the Midpoint value, which is less
than the Maximum value. However, when the conditions
are 25  evaluated for application of the background
fill to the selected range of cells, and the system
encounters an instance where the Minimum value is
greater than the Midpoint value, where the Minimum
value is greater than the Maximum value, or wherein
the Midpoint value is greater than the Maximum value,
the system may rearrange the threshold values in
ascending order. For example, if the threshold values
are dynamic 3.0 and evaluate such that the Minimum
value, Midpoint value, and Maximum value are 500, 10,
and 50, respectively, the system may rearrange the
values so that 10 is the Minimum value, 50 is the
Midpoint value, and 500 is the Maximum value. The  WO
2007/100518PCT/US2007/004131 8 background fill
associated with each threshold point may or may not be
rearranged accordingly.       Additionally, if two or
more dynamic threshold values evaluate to the same
value, it may be specified that the background fill
associated with the higher threshold 5 point is
applied to cells containing the value. Alternatively,
the system may notify the user and allow the user to
alter the threshold values and/or specify which
background fill is to be applied.       Once a
variable format is applied, making changes to the
values in the selected range of cells, or in the case
of Formula thresholds, any other cell(s) on which the
10 threshold evaluation is based, may cause the
formatting to be updated in some embodiments. If a
value changes to become the new "lowest value," then
all formatting may dynamically adjust appropriately.
Likewise, if an additional cell is inserted into the
range of cells, it may change the percentages,
percentiles, formulas, etc. causing the system to
evaluate and possibly adjust the background fills
applied to 15the range of cells.       FIG. 4A depicts
a range of cells 401 formatted using data bar style
variable formatting. Data bars may be depicted within
cells and can provide a visual cue for users,
indicating larger and smaller values in the range. The
data bars within each cell have a length that is
determined based on the value in the cell and the
thresholds 20 applied to the range of cells. For
example, cells Al and All contain the shortest bars,
corresponding to the values 6 and 4 respectively.
Cells A4 and Al3 have the longest bars, corresponding
to the values 25 and 28 respectively. Although the
data bars shown here are displayed as being filled
with a hatching gradient, other types of data bars may
be displayed, including solid bars, bars with
patterns, and so forth. 



25  In addition, although horizontal data bars are
described here, other types of dynamically modified
in-cell shapes may be used, each having an aspect
modified depending upon the format value for the cell.
Examples may include a pie with an automatically
adjusting slice, a vertical data bar, and so forth.
Furthermore, data bars may be combined with the
background formatting described above, such that the
30 hatching density of a bar changes based on the same
format value, or possibly using a different format
value (e.g., a formula) from the one used to determine
the length of a  WO 20071100518PCT/US2007/004131 9
FIG. 411 depicts an input dialog 402 with which a user
may specify the parameters of a variable format for a
cell range 401. Here, Data Bars have been selected as
the format style 403 for the range of cells 401 which
provides two thresholds, "Shortest Bar" and "Longest
Bar." Dialog 402 enables a user to set the 5 format
types 405 and values 407 that will be used when
evaluating the thresholds. Furthermore, the dialog
allows the user to manually set the color or hatching
density 409 of the bars. As with dialog 302, upon
entering the variable format command, some form of
input validation may be performed. FIG. 5A depicts a
range of cells 501 formatted using icon style variable
10 formatting. Icons may be associated with subsets of
the range of values associated with the range of cells
501. Icons may come in groups of three, four, five, or
more. Here, pie icons have been inserted by a program
module into individual cells within the range of cells
501 based on assigned threshold values. FIG. 5B
depicts an input dialog 502 with which a user may
specify the 15 threshold values of a variable format
for cell range 501. The Format Style 503 selected for
cell range 501 is Icon Sets, allowing the user to
select an Icon Set and apply value ranges 507 and
evaluation type 505 for each of the icons. For each
icon in the set, a user can assign a comparison
operator (e.g., >, <, S), and select an evaluation
type of "Number," "Percent," "Percentile," or
"Formula." In this fashion, 20 the user assigns ranges
of threshold values to each icon, and a program module
can evaluate the selected range of cells based on the
threshold values and display the appropriate in-cell
icon. Additional portions of the dialog may enable a
user to modify the icon style 511, to reverse the icon
order 513, and to hide a cell's value and only display
the determined icon 515. As discussed above, if the
evaluation type 505 25is selected to be "Percent" or
"Percentile," the system may evaluate the cells and
provide a computed threshold value as a selected
value.      FIG. 6A depicts a range of cells 601
formatted using 2-color scale style variable
formatting. The 2-color scale depicted works in the
same fashion as the 3-color scale, except that no
midpoint threshold is provided. FIG. 6B depicts an 



30 input dialog 602 with which a user may specify the
parameters of a variable format for a cell range 601.
This dialog again works similarly to dialog 302
described for the 3-color scale, the difference being
the lack of a midpoint input.  WO
2007/100518PCT/US2007/004131 10      FIG. 7 is a
flowchart depicting a method for applying a variable
format to a range of cells. Initially, at step 701,
the selection of a range of cells is received. Next, a
variable format command is received at step 702.
Dialogs 302, 402, 502, and 602 present examples of
visual interfaces that may be used to set the
parameters, threshold 5  points, and threshold types,
associated with a variable format command. At block
703, any dynamic threshold values are determined for
the threshold points and threshold types selected in
the dialog. Determination of dynamic threshold values
is discussed in more detail with respect to FIGS. 8
and 9. At step 704, the range of cells is evaluated
based on the variable format applied. Once the cells
are evaluated, the 10 formatting can be applied to
each cell by selecting the format from a range of
formats based on the evaluation, as illustrated by
block 705. At step 706, changes in the format values
or other changes to the range of cells may require
updates to cell formats. HG. 8 is a flow diagram of a
dynamic threshold evaluation routine for 15
evaluating dynamic thresholds and dynamic threshold
values, according to one or more embodiments of the
present invention. The routine 800 begins at block 801
and at block 803, a selection of a range of cells is
received. At block 805, a threshold type for one
threshold point of a variable formatting command to be
applied to the selected range of cells is determined.
As discussed above, the threshold type may be, but is
not 20  limited to, number, percent, percentile,
highest value, lowest value, middle value, and
formula. At decision block 807, it is determined
whether the threshold type is "formula." If it is
determined at decision block 807 that the threshold
type is "formula," a formula entry dialog is provided
that allows the user to input a formula that will be
evaluated to determine the threshold value. The
received formula may be 25  any type of formula and
may utilize values contained in cells that are
included in the selected range of cells, cells outside
the range of cells, or any combination thereof. In one
embodiment, the formula may not be validated or
evaluated until requested by the user because in some
instances the cells that are to be used to provide
values for use in the formula may not yet be populated
with data. 30Returning to decision block 807, if it is
determined that the threshold type is not "formula,"
at decision block 811 it is determined whether the
threshold type is a dynamic threshold type other than
formula. If it is determined at decision block 811
that the threshold type is dynamic, the routine 800
proceeds to the dynamic threshold 



WO 2007/100518PCT/US2007/004131 11 type determination
subroutine, as illustrated by subroutine block 815 and
as described in more detail with respect to FIG. 9.
However, if it is determined at decision block 811
that the threshold type is not dynamic, at block 813 a
value for the threshold value is received from the
user. 5After a value is received at block 813, or
after the dynamic threshold type determination
subroutine 815 has completed, at decision block 817 it
is determined whether there are any additional
thresholds to be evaluated for the selected range of
cells. If it is determined at decision block 817 that
there are additional thresholds to be evaluated, the
routine 800 returns to block 805 and continues.
However, if it is 10 determined at decision block 817
that there are no additional thresholds for which a
threshold value is to be determined, at block 819, the
selected cells are evaluated based on the thresholds
and the determined threshold values. The background
fills associated with each threshold point are applied
to each selected cell based on the evaluation. At
block 821, the applied representations are displayed
graphically to a 15 user. The routine 800 completes at
block 823.      FIG. 9 is a flow diagram of a dynamic
threshold type determination subroutine for
determining threshold values for dynamic thresholds,
in accordance with one or more embodiments of the
present invention. The routine 900 begins at block 901
and at decision block 903 a determination is made as
to whether the dynamic threshold  20 type is "Lowest
value," "Highest value," or "Middle value." If it is
determined at decision block 903 that the threshold
type is "Highest value," "Middle value," or "Lowest
value," at block 905 the selected cells are evaluated
to identify the cell containing the appropriate value.
For example, if the selected threshold type is lowest
value, the system will evaluate each of the selected
cells to identify the cell containing  25 the lowest
value. Likewise, if the threshold type is "Middle
value" or "Highest value," the system will evaluate
the selected cells to identify the cell containing the
middle value or highest value, respectively, from the
values contained in the selected cells.      If it is
determined at decision block 903 that the threshold
type is not "Highest value," or "Middle value," then
the dynamic threshold type is either "Percent" or  30
"Percentile." At decision block 907, it is determined
whether a computed percent or percentile value is to
be provided as the threshold value. If it is
determined at decision block 907 that a computed
percent or percentile value is not to be provided as
the  WO 2007/100518PCT/US2007/004131 



12 threshold value, at block 909 a threshold value is
received from the user. However, if it is determined
at decision block 907 that a computed percent or
percentile value is to be provided, at block 911 the
threshold point being considered is determined. As
discussed above, the threshold point is dependent upon
the selected Format Style. For 5example, if the user
selects a Format Style of "3-Color Scale" (see e.g.,
FIG. 4B) there are three threshold points: "Minimum,"
"Midpoint," and "Maximum."      At decision block 913,
it is determined whether the threshold type for the
threshold point is "Percent." If the threshold type is
not "Percent," then the threshold type is
"Percentile," and at block 915 the selected cells are
ordered by value. At 10  block 917, the selected cells
are evaluated to identify the percentile value
appropriate for the threshold point. For example, if
the threshold point is "Minimum," the system may
identify the value that is the 20th percentile for the
values of the selected cells. In the example, above,
if there are ten selected cells, the value contained
in the second cell will be the 20th percentile.
Similarly, if the threshold point is "Maximum," the
15system may identify the 80th percentile value as the
computed value. Likewise, for a threshold point of
"Middle," the system may identify the value at the
50th percentile.      However, if it is determined at
decision block 913 that the threshold type is
"Percent," at block 919 the selected cells are
evaluated to compute a percent value for the selected
threshold point. For example, if the threshold point
is "Minimum," the 20 system may determine the 25%
value as the computed threshold value. In the case
where the values in the selected cells range from 0 to
200, then a value of "25%" would be 50. If the
threshold point is "Midpoint," the system may identify
the 50% value as the computed threshold value.
Likewise, if the threshold point is "Maximum," the
system may identify the 75% value as the computed
threshold value. 25  After the dynamic threshold
values have been computed at block 905, 917, or 919,
or received at block 909, they are applied as the
threshold values for the threshold point at block 921.
At block 923 subroutine 900 returns control to the
dynamic threshold evaluation routine 800 (FIG. 8). As
discussed above, the dynamic threshold values may
automatically change 30 in response to a change in
cell values of the selected cells or in response to a
change in the range of selected cells. For example, a
user may change a value in a cell such that the new
value is a new lowest value for the range. If a
variable formatting applied to 



those cells includes a threshold type of Lowest value,
the corresponding threshold  WO
2007/100518PCT/US2007/004131 13 value will be
dynamically adjust to the new lowest value contained
in the range of cells. Additionally, in response to
adjusting a dynamic threshold value, the evaluation of
the selected cells is updated and the formatting is
applied to the range of cells based on the new dynamic
threshold values. 5Referring back to FIG. 8, in
response to receiving a change to a cell value in a
selected range of cells, or in response to receiving a
change in the number of selected cells, the routine
800 initiates at block 805 for the range of cells that
include the change. That routine continues to
completion at block 923, thereby dynamically adjusting
the dynamic threshold values and updating the
graphically displayed results.  10 While illustrative
embodiments have been illustrated and described, it
will be appreciated that various changes can be made
therein without departing from the spirit and scope of
the invention.  WO 2007/100518PCT/US2007/004131 14
CLAIMS       The embodiments of the invention in which
an exclusive property or privilege is claimed are
defined as follows:        1. A computer-readable
storage medium having computer executable components
for determining dynamic threshold values for variable
formatting a range of cells within a spreadsheet,
comprising: 



a variable format command component maintaining a
variable format for application to the range of cells,
the format applied to at least one cell in the range
of cells being dynamically determined;       a
threshold type component identifying a threshold type
that utilizes a dynamic threshold value;       a
dynamic threshold value component for determining a
value for use as the dynamic threshold value; wherein
the value is determined from values contained in a
plurality of cells, and wherein the plurality of cells
is different than the range of cells;       wherein
the variable format command component dynamically
determines the vaikable format for the at least one
cell in the range of cells based upon the threshold
type and the determined threshold value; and
wherein the threshold type is a lowest value, a
highest value, a middle value, a percent, a
percentile, or a function.        2. The
computer-readable storage medium of claim 1, wherein
the dynamic threshold value is determined by
evaluating values contained in the plurality of cells
based on the selected threshold type and based on a
comparison of the values contained in the plurality of
cells.        3. The computer-readable storage medium
of claim 1, wherein the threshold type that utilizes a
dynamic threshold value is the Lowest value threshold
type; and       wherein the dynamic threshold value is
determined to be a lowest value contained in the
plurality of cells.  WO 2007/100518PCT/US2007/004131
15       4. The computer-readable storage medium of
claim 1, wherein the threshold type that utilizes a
dynamic threshold value is the Highest value threshold
type; and 



wherein the dynamic threshold value is determined to
be a highest value contained in the plurality of
cells.       5. The computer-readable storage medium
of claim I, wherein the threshold type that utilizes a
dynamic threshold value is the Middle value threshold
type; and      wherein the dynamic threshold value is
determined to be a middle value contained in the
plurality of cells.       6. The computer-readable
storage medium of claim 1, wherein the threshold type
that utilizes a dynamic threshold value is the Percent
threshold type; and      wherein the dynamic threshold
value is determined to be a delta value between a
minimum value in the plurality of cells and a maximum
value in the plurality of cells.       7. The
computer-readable storage medium of claim 1, wherein
the threshold type that utilizes a dynamic threshold
value is the Percentile value threshold type; and
wherein the dynamic threshold value is determined to
be a value selected from the plurality of data cells
that is a percentile of the values contained in the
plurality of data cells.       8. The
computer-readable storage medium of claim 1, wherein
the threshold type that utilizes a dynamic threshold
value is the Function threshold type; and      wherein
the dynamic threshold value is determined based on a
computation of a provided function that utilizes
values from the plurality of cells.       9. A method
implemented on a computer-readable storage medium for
determining a dynamic threshold value, comprising: 



WO 2007/100518PCT/US2007/004131 16       maintaining a
variable format for application to a range of cells
within a spreadsheet, the format applied to at least
one cell in the range of cells being dynamically
determined; identifying a threshold type that utilizes
a dynamic threshold value;       determining a value
for use as the dynamic threshold value; wherein the
value is determined from values contained in a
plurality of cells, and wherein the plurality of cells
is different than the range of cells;       wherein
the variable format is dynamically determined for the
at least one cell in the range of cells based upon the
threshold type and the determined threshold value; and
wherein the threshold type is a lowest value, a
highest value, a middle value, a percent, a
percentile, or a function;       identifying a
plurality of cells for which a dynamic threshold value
is to be determined, the plurality of cells including
a range of cells;       evaluating the values
contained in the range of cells to identify a value
matching a threshold type requirement;       selecting
the identified value as the dynamic threshold value
for the threshold type; and       using the dynamic
threshold value to determine a variable format to be
applied to the range of cells, the format applied to
at least one cell in the range of cells being
dynamically determined, wherein the plurality of cells
is different than the range of cells.        10. The
method of claim 9, wherein the dynamic threshold value
is determined in response to a change in a value
contained in the range of cells. 



11. The method of claim 9, wherein the dynamic
threshold value is determined in response to a change
in a number of cells contained in the range of cells.
12. The method of claim 9, wherein the format applied
to at least one cell in the range of cells is based on
values contained in the range of cells compared to the
value of the dynamic threshold value.  WO
2007/100518PCT/US2007/004131 17        13. The method
of claim 9, wherein based on the dynamic threshold
value, a formatting is applied to a plurality of the
range of cells.        14. A method implemented on a
computer-readable storage medium for formatting a
range of cells within a spreadsheet using variable
formats, the method comprising:       identifying a
plurality of cells comprising three or more cells, at
least two cells of the plurality of cells comprising a
range of cells, each cell in the range of cells having
a numerical value;       defining a variable format to
be applied to the range of cells, wherein the variable
format includes a first threshold point having a
threshold type, a second threshold point having the
threshold type, a first background fill defining a
first color shading or first pattern density, a second
background fill defining a second color shading or
second pattern density, and a format style defining a
graphical representation of data; determining a
dynamic threshold value as a value for the threshold
type;       evaluating the numeric value of each cell
in the range of cells and determining a first value
and a second value based on the threshold type, the
first value corresponding to the first threshold point
and the second value corresponding to the second
threshold point; 



applying the first background fill to a first cell in
the range of cells corresponding to the first value
and applying the second background fill to a second
cell in the range of cells corresponding to the second
value, the first background fill and the second
background fill having the format style defined by the
variable format; and       applying additional
background fill to each cell having a value between
the first value and the second value so that the
additional background fill varies in a linear manner
for each cell in the range of cells from the cell
having the first value to the cell having the second
value, the additional background fill having the
format style defined by the variable format, the
additional background fill being applied without being
selected by a user, wherein the plurality of cells is
different than the range of cells; and  WO
2007/100518PCT/US2007/004131 18       wherein the
threshold type is a lowest value, a highest value, a
middle value, a percent, a percentile, or a function.
15. The method of claim 14, wherein the dynamic
threshold value is determined based on values
contained in the range of cells.        16. The method
of claim 15, wherein the dynamic threshold value is
further determined based on the threshold type.
17. The method of claim 14, wherein the variable
format evaluates the values contained in the range of
cells based on the dynamic threshold value and
threshold type and applies a background fill
representative of the evaluation.        18. The
method of claim 14, wherein the dynamic threshold
value may be automatically updated in a response to a
change in the range of cells or a change in the values
contained in the range of cells. 


