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Abstract

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. Dynamic thresholds include, but are not
limited to, 'Highest Value,' 'Middle Value,' 'Lowest Value,' Number,' 'Percent,

'Percentile,’ and 'Formula.! When using a dynamic threshold, dynamic threshold values
are determined based on values contained 1n a selected range of cells.
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DYNAMIC THRESHOLDS FOR CONDITIONAL FORMATS

This application is a divisional of Canadian Patent Application No. 2,636,674 filed
February 13, 2007.

BACKGROUND
Data visualization techniques enable users of data to scan and quickly
comprehend large quantities of information. Such techniques may also aid in alerting
users to anomalies and other data of interest. Visualization tools c¢an include charts,

10 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
as receptacles of raw data. ' '

Conditional formatting has enabled users to modify the look of data in place,

15 changing the appearance of individual spreadsheet or table cells based on the content

of the cell (or some other determining condition). FIGURE 1 depicts a prior art range

of cells 101 in a spreadsheet, the cells of which have been conditionally formatted.

Here, cell Al p'rovides- 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

20  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.

FIGURE 2 depicts a prioi' art dialog 201 where formats conditioned upoén

values 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

25  the value contained within each cell is evaluated as being between a certain range (10
and 20 for condition 1, 15 and 30 for condition2). The conditions utilized in

conditional formats are limited to two possible Boolean outpuis, TRUE or FALSE. If
the condition supplied evaluates to TRUE, then the format is applied. If the condition

supplied evaluates to FALSE, then the format is not applied.

30 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 raﬁge of cells is provided a maximum number of conditional formats that can be
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 tob‘ls.
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SUMMARY

This summary is provided to introduce a selection of concepts 1n a simplified
form that are further described below in the Detailed Description. This summary 1s not
intended to identify key 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.

According to one aspect of the present invention, there 1s provided a method
for determining dynamic threshold values for variable formatting a range of cells, comprising:
determining a range of cells; determining a format style, wherein the format style 1s one of an
icon set, data bars, or a color scale; determining a first threshold type, wherein the first
threshold type is one of a value, a percent, a percentile, a number, or a formula; determining a
second threshold type, wherein the second threshold type is one of a value, a percent, a
percentile, a number, or a formula; evaluating the content of all of the cells in the range of
cells to determine a first dynamic threshold value that is within the range of cells based on the
first threshold type and a first threshold point; and evaluating the content of all of the cells in
the range of cells to determine a second dynamic threshold value that 1s within the range of
cells based on the second threshold type and a second threshold point; evaluating the content
of all the cells in the range of cells to determine a format value for each cell in the range of
cells; and comparing the format value of each cell in the range of cells to the determined first
dynamic threshold value and the determined second dynamic threshold value; and applying
the format style to each cell in the range of cells based on the comparison between the format
value of each cell in the range of cells and the determined first dynamic threshold value and
the determined second dynamic threshold value such that the format style of each cell in the
range of cells varies according to the format value of the cell in relation to the determined first

dynamic threshold value and the determined second dynamic threshold value.

According to another aspect of the present invention, there 1s provided a
computer readable storage medium having stored thereon computer-executable instructions
that, when executed by a processor, perform a method for determining dynamic threshold

values for variable formatting a range of cells, the method comprising: determining a range of

cells; determining a format style, wherein the format style is one of an icon set, data bars, or a
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color scale; determining a first threshold type, wherein the first threshold type 1s one of a
value, a percent, a percentile, a number, or a formula; determining a second threshold type,
wherein the second threshold type 1s one of a value, a percent, a percentile, a number, or a
formul:a; evaluating the content of all of the cells in the range of cells to determine a first
dynamic threshold value that 1s within the range of cells based on the first threshold type and a
first threshold point; and evaluating the content of all of the cells in the range of cells to
determine a second dynamic threshold value that is within the range of cells based on the
second threshold type and a second threshold point; evaluating the content of all the cells in
the range of cells to determine a format value for each cell in the range of cells; comparing the
format value of each cell in the range of cells to the determined first dynamic threshold value
and the determined second dynamic threshold value; and applying the format style to each cell
in the range of cells based on the comparison between the format value of each cell in the .
range of cells and the determined first dynamic threshold value and the determined second
dynamic threshold value such that the format style of each cell in the range of cells varies
according to the format value of the cell in relation to the determined first dynamic threshold

value and the determined second dynamic threshold value.

According to still another aspect of the present invention, there 1s provided a
system for determining dynamic threshold values for variable formatting a range ot cells, the
system comprising: at least one processor; a memory, communicatively coupled to the at least
one processor and containing instructions that, when executed by the at least one processor,

perform a method, the method comprising: determining a range of cells; determining a format

style, wherein the format style is one of an icon set, data bars, or a color scale; determining a

first threshold type, wherein the first threshold type is one of a value, a percent, a percentile, a
number, or a formula; determining a second threshold type, wherein the second threshold fype

is one of a value, a percent, a percentile, a number, or a formula; evaluating the content of all
of the cells in the range of cells to determine a first dynamic threshold value that 1s within the
range of cells based on the first threshold type and a first threshold point; and evaluating the
content of all of the cells in the range of cells to determine a second dynamic threshold value
that is within the range of cells based on the second threshold type and a second threshold

point; evaluating the content of all the cells in the range of cells to determine a format value
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for each cell in the range of cells; comparing the format value of each cell in the range of cells
to the determined first dynamic threshold value and the determined second dynamic threshold
value; and applying the format style to each cell in the range of cells based on the comparison
between the format value of each cell in the range of cells and the determined first dynamic
threshold value and the determined second dynamic threshold value such that the format style
of each cell in the range of cells varies according to the format value of the cell in relation to

the determined first dynamic threshold value and the determined second dynamic threshold

value.

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 dynamic threshold
values for variable formatting a range of cells 1s 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 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, 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 identified value 1s selected as a

dynamic threshold value for the threshold type.

[n accordance with another aspect, a computer-implemented method for

formatting a range of cells using variable formats is provided. The computer-implemented
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method includes defining a variable format to be applied to a range of cells. The defined

variable format includes a threshold point having a threshold type. Additionally, the threshold
type utilizes a dynamic threshold value as a value for the threshold type. The dynamic

threshold value 1s determined based on the threshold type and based on the values contained

in the range of cells.
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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
accompanying drawings, wherein:

FIGURE 1 depicts a prior art example of a range of conditionally formatted

cells in a spreadsheet;

FIGURE 2 depicts a prior art example of a dialog for conditionally formatting
cells; |

FIGURE 3 A depicts a range of cells formatted using color scale style variable
formatting according to one or more embodiments of the present invention;

FIGURE 3B depicts an input dialog with which a user may specify the
vaniable formatting parameters for FIGURE 3A according to one or more

embodiments of the present invention;

FIGURE 4A depicts a range of cells formatted using data bar style variable
formatting according to one or more embodiments of the present invention;

FIGURE 4B depicts an input dialog with which a user may specify the
vartable formatting parameters for FIGURE 4A according to one or more

embodiments of the present invention;

FIGURE 5A depicts a range of cells formatted using icon style varniable

formatting according to one or more embodiments of the present invention;

FIGURE 5B depicts an input dialog with which a user may specify the
variable formatting parameters for FIGURE 5A according to one or more

embodiments of the present invention;

FIGURE 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;

FIGURE 6B depicts an input dialog with which a user may specify the
vaniable formatting parameters for FIGURE 6A according to one or more

embodiments of the present invention;

FIGURE 7 1s 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,



10

15

20

25

30

CA 02836444 2013-12-11

WO 2007/100518 PCT/US2007/004131

4

FIGURE 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

FIGURE9 is a flow diagram of a dynamic threshold type evaluation
subroutine for 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
(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
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 1n a
range of cells or an evaluation of a formula.

FIGURE 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, one format each), the cells have a vanable 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 1s 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 midpomt. The

intervening hatchings are computed for values falling in between. The endpoint
values within the range are held within cells A1 and A15. The background fill for
each cell ranges from dense hatching (A1) 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 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
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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.
All 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.

FIGURE 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 vanable format, a user
may first select a range of cells 301. The user may then request or command that a
vaniable format be applied, causing a variable format input dialog 302 to be displayed.
The user may select a style of format 363, here "3-Color Scale." Once a sfyle 303 1s
selected, the appropriate input b;)xes allow a user to specify the parameters of the
vaniable format to be applied.

For 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,"
"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."

For "Lowest Value,” which is only usabl;a 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

threshold value for Maxtmum. 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



10

15

20

25

30

CA 02836444 2013-12-11

WO 2007/100518 ' PCT/US2007/004131

6

selection of threshold values is described in more detail with respect to FIGURES 8
and 9. ' | .

For "Number," the user actually assigns the threshold value to be used Imn
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
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
mn 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
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
example, if the values in the selected celis 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.

"Percentile” differs J;Irorn "Percent” 1n that 1t 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
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
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
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evaluated 18 Midpoint, the value from the fifth cell, 1.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 1s one and the same as the
value 1n the cell. Here, however, a formula 1s 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 1s 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
values and algorithms may be used to allow a user to associate a cell range with
particular formats. |

Once a type 305 1s selected for each of the three thresimld points of interest, a
threshold value 307 evaluated or entered, and a background fill selected, a user may
mteract with the variable format command to apply it to the selected range of cells.
Before accepting the command, the system may validate the values entered in order to
ensure that the Minimum value 1s 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.

If the threshold values are all of the same type, except formula, the system may
vahidate 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 1s less than the Maximum value. However, when the conditions are
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
Midpomnt value 1s greater than the Maximum value, the system may rearrange the
threshold values in ascending order. For example, if the threshold values are dynarnic
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
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background fill associated with each threshold point may or may not be rearranged
accordingly.

Additionally, 1f two or more dynamic threshold values evaluate to the same
value, it may be specified that the background fill associated with the higher threshold
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 1s 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
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, 1t may change the percentages, percentiles, formulas,
etc. causing the system to evaluate and poésibly adjust the background fills applied to

the range of cells.

FIGURE 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 1s determined based on the value 1in the cell and the
thresholds 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.

In addition, although horizontal data bars are descnibed 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 vertic;al data bar, and so forth. Furthermore, data bars
may be combined with the background formatting described above, such that the
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

bar.
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FIGURE 4B depicts an mput 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
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 hétching
density 409 of the bars. As with dialog 302, upon entering the variable format
command, some form of input validation may be performed.

FIGURE 5A depicts a range of cells 501 formatted using icon style variable
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.

FIGURE 5B depicts an input dialog 502 with which a user may specify the
threshold values of a vanable format for cell range 501. The Format Style 503

selected for cell range 501 1s 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., >, 2, <, <), and select an
evaluation type of "Number,” "Percent,” "Percentile," or "Formula.” In this fashion,
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
1s selected to be "Percent” or "Percentile," the system may evaluate the cells and

provide a computed threshold value as a selected value.

FIGURE 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 1s provided. FIGURE 6B depicts
an 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.
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FIGURE 7 is a flowchart depicting a method for applying a vanable format to

a range of cells. Imitially, 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 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 1s
discussed in more detail with respect to FIGURES 8 and 9. At step 704, the range of

cells 1s evaluated based on the variable format applied. Once the cells are evaluated,
the 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 700, changes in
the format values or other changes to the range of cells may require updates to cell
formats. |

FIGURE 8 1s a flow diagram of a dynamic threshold evaluation routine for
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 1s determined. As discussed above, the threshold type may be, but 1s not
limited to, number, percent, percentile, highest value, lowest value, middle value, and

formula. At decision block 807, 1t i1s determined whether the threshold type is
"formula.” If 1t 1s -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
any type of formula and may utilize values contained in cells that are inciuded in the
selected range of cells, cells outside the range of cells, or any combination thercof. 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.

Returning to decision block 807, if it is determined that the threshold type is
not "formula,” at decision block 811 it 1s determined whether the threshold type is a

dynamic threshold type other than formula. If it 1s determined at decision block 811
that the threshold type i1s dynamic, the routine 800 proceeds to the dynamic threshold
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type determination subroutine, as illustrated by subroutine block 815 and as described
in more detail with respect to FIGURE 9. However, if it ié determined at decision
block 811 that the threshold type is not dynamic, at block 813 a value for the threshold
value 1s received from the user.

After 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
determined at decision block 817 that there are no additional thresholds for which a
threshold value i1s to be determined, at block 819, the selected celis 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
user. The routine 800 completes at block 823.

FIGURE 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 type is "Lowest value,” "Highest value," or "Middle value." Ifit is
determined at decision block 903 that the threshold type 1s "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 sel;ected threshold type is
lowest value, the system will evaluate each of the selected cells to identify the cell
containing 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 1s 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
"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
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threshold value, at block 909 a threshold value 1s recetved from the user. However, if
1t 1s determined at decision block 907 that a computed pércent 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
example, if the user selects a Format Style of "3-Color Scale" (see e.g., FIGURE 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 1s "Percent." If the threshold type is not "Percent,” then the threshold
type 1s "Percentile,"” and at block 915 the selected cells are ordered by value. At
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 1dentify 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
system 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 1t i1s determined at decision block 913 that the threshold type is
"Percent,"'at block 919 the selected cells are evaluated to compute a percent valué for
the selected threshold point. For example, if the threshold point is "Minimum," the
system may determine the 25% value as the computed threshold value. In the case
where the values in the selected cells range from O 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.

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 (FIGURE 8).

As discussed above, the dynamic threshold values may autornatically change
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 1s 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
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value will be dynamically adjusted to the new lowest value contained in the range of cells.
Additionally, 1n response to adjusting a dynamic threshold value, the evaluation of the

selected cells 1s updated and the formatting is applied to the range of cells based on the new

dynamic threshold values.

Reterring back to FIGURE 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.

While illustrative embodiments have been illustrated and described, it will be
appreciated that various changes can be made therein without departing from the scope of the

invention.
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CLAIMS:

1. A method for determining dynamic threshold values for variable formatting a

range of cells, comprising:
determining a range of cells;

determining a format style, wherein the format style 1s one of an 1con set, data

bars, or a color scale;

determining a first threshold type, wherein the first threshold type 1s one of a

value, a percent, a percentile, a number, or a formula;

determining a second threshold type, wherein the second threshold type 1s one

of a value, a percent, a percentile, a number, or a formula;

evaluating the content of all of the cells in the range of cells to determine a first

dynamic threshold value that is within the range of cells based on the first threshold type and a

first threshold point; and

evaluating the content of all of the cells in the range of cells to determine a-

second dynamic threshold value that is within the range of cells based on the second threshold

type and a second threshold point;

evaluating the content of all the cells in the range of cells to determine a format

value for each cell in the range of cells; and

comparing the format value of each cell in the range of cells to the determined

first dynamic threshold value and the determined second dynamic threshold value; and

applying the format style to each cell in the range of cells based on the
comparison between the format value of each cell in the range of cells and the determined first
dynamic threshold value and the determined second dynamic threshold value such that the

format style of each cell in the range of cells varies according to the format value of the cell 1n
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relation to the determined first dynamic threshold value and the determined second dynamic

threshold value.

2. The method of claim 1, wherein the first dynamic threshold value and the
second dynamic threshold value are determined based on the selected threshold type and

based on a comparison of the values within the range of cells.

3. The method of claim 1, wherein at least one of the first threshold type and

second threshold type is a lowest value threshold type; and

wherein at least one of the first dynamic threshold value and the second

dynamic threshold value is determined to be a lowest value contained 1n the range of cells.

4, The method of claim 1, wherein at least one of the first threshold type and
second threshold type is a highest value threshold type; and

wherein at least one of the first dynamic threshold value and the second

dynamic threshold value is determined to be a highest value contained in the range of cells.

5. The method of claim 1, wherein at least one of the first threshold type and

second threshold type is a middle value threshold type; and

wherein at least one of the first dynamic threshold value and the second

dynamic threshold value is determined to be a middle value contained in the range of cells.

6. The method of claim 1, wherein at least one of the first threshold type and |

second threshold type is a percent threshold type; and

wherein at least one of the first dynamic threshold value and the second

dynamic threshold value is determined to be a delta value between a minimum value in the

range of cells and a maximum value in the range of cells.

7. The method of claim 1, wherein at least one of the first threshold type and

second threshold type is a percentile value threshold type; and
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wherein at least one of the first dynamic threshold value and the second

dynamic threshold value 1s determined to be a value selected from the range of cells that 1s a

percentile of the values contained in the range of cells.

3. The method of claim 1, wherein at least one of the first threshold type and

second threshold type 1s a function threshold type; and

wherein at least one of the first dynamic threshold value and the second

dynamic threshold value 1s determined based on a computation of a provided function that

utilizes values from the range of cells.

9. The method of claim 1, wherein when the format style is the color style, the

color applied to each of the cells in the range of cells 1s dynamically determined.

10. A computer readable storage medium having stored thereon computer-
executable instructions that, when executed by a processor, perform a method for determining

dynamic threshold values for variable formatting a range of cells, the method comprising:

determining a range of cells;

determining a format style, wherein the format style is one of an icon set, data

bars, or a color scale;

determining a first threshold type, wherein the first threshold type is one of a

value, a percent, a percentile, a number, or a formula;

determining a second threshold type, wherein the second threshold type 1s one

of a value, a percent, a percentile, a number, or a formula;

evaluating the content of all of the cells in the range of cells to determine a first

dynamic threshold value that is within the range of cells based on the first threshold type and a

first threshold point; and
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evaluating the content of all of the cells in the range of cells to determine a

second dynamic threshold value that is within the range of cells based on the second threshold

type and a second threshold point;

evaluating the content of all the cells in the range of cells to determine a format

value for each cell in the range of cells;

comparing the format value of each cell in the range of cells to the determiﬁed

first dynamic threshold value and the determined second dynamic threshold value; and

applying the format style to each cell in the range of cells based on the
comparison between the format value of each cell in the range of cells and the determined first
dynamic threshold value and the determined second dynamic threshold value such that the
format style of each cell in the range of cells varies according to the format value of the cell in

relation to the determined first dynamic threshold value and the determined second dynamic

threshold value.

11. The computer readable storage medium of claim 10, wherein at least one ot the

first threshold type and second threshold type 1s a middle value threshold type; and

wherein at least one of the first dynamic threshold value and the second dynamic threshold

value is determined to be a middle value contained in the range of cells.

12. The computer readable storage medium of claim 10, wherein at least one of the

first threshold type and second threshold type 1s a percent threshold type; and

wherein at least one of the first dynamic threshold value and the second

dynamic threshold value is determined to be a delta value between a minimum value in the

range of cells and a maximum value in the range of cells.

13. The computer readable storage medium of claim 10, wherein at least one of the

first threshold type and second threshold type is a percentile value threshold type; and
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wherein at least one of the first dynamic threshold value and the second

dynamic threshold value is determined to be a value selected from the range of cells that is a

percentile of the values contained 1n the range of cells.

14, The computer readable storage medium of claim 10, wherein at least one of the

first threshold type and second threshold type 1s a function threshold type; and

wherein at least one of the first dynamic threshold value and the second

dynamic threshold value 1s determined based on a computation of a provided function that

utilizes values from the range of cells.

135. The computer readable storage medium of claim 10, wherein when the format
style is the color style, the color applied to each of the cells in the range of cells 1s

dynamically determined.

16. A system for determining dynamic threshold values for variable formatting a

range of cells, the system comprising:
at least one processor;

a memory, communicatively coupled to the at least one processor and

containing instructions that, when executed by the at least one processor, perform a method,

the method comprising:
determining a range of cells;

determining a format style, wherein the format style is one of an i1con set, data

bars, or a color scale;

determining a first threshold type, wherein the first threshold type 1s one ot a

value, a percent, a percentile, a number, or a formula;

determining a second threshold type, wherein the second threshold type 1s one

of a value, a percent, a percentile, a number, or a formula;
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evaluating the content of all of the cells in the range of cells to determine a first
dynamic threshold value that is within the range of cells based on the first threshold type and a
first threshold point; and |

evaluating the content of all of the cells in the range of cells to determine a

second dynamic threshold value that is within the range of cells based on the second threshold

type and a second threshold point;

evaluating the content of all the cells in the range of cells to determine a format

value for each cell in the range of cells;

comparing the format value of each cell in the range of cells to the determined

first dynamic threshold value and the determined second dynamic threshold value; and

applying the format style to each cell in the range of cells based on the
comparison between the format value of each cell in the range of cells and the determined first
dynamic threshold value and the determined second dynamic threshold value such that thé
format style of each cell in the range of cells varies according to the format value ot the cell 1n

relation to the determined first dynamic threshold value and the determined second dynamic

threshold value.

17. The system of claim 16, wherein the first dynamic threshold value and the
second dynamic threshold value are determined based on the selected threshold type and

based on a comparison of the values within the range ot cells.

18. The system of claim 16, wherein at least one of the first threshold type and

second threshold type is a lowest value threshold type; and

wherein at least one of the first dynamic threshold value and the second

dynamic threshold value is determined to be a lowest value contained in the range of cells.

19. The system of claim 16, wherein at least one of the first threshold type and

second threshold type is a highest value threshold type; and
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wherein at least one of the first dynamic threshold value and the second

dynamic threshold value 1s determined to be a highest value contained in the range of cells.

20. The system of claim 16, wherein at least one of the first threshold type and
second threshold type is a middle value threshold type; and

wherein at least one of the first dynamic threshold value and the second

dynamic threshold value 1s determined to be a middle value contained 1n the range of cells.



CA 02836444 2013-12-11

WO 2007/100518 PCT/US2007/004131

| oA 101

tttttttttt

» ]
.
......................

........................

—
BN

i— A g e .t S il
e e e e ...

Conditional Formatting

Condition] —™———
Is

—

Preview of format to use
when condition is true:

e,

aean

I Preview of format to use
|  when condition is true:

—-
- . -y

| |_add>> |[ peere. ]
Fip.2.

PRIOR ART




CA 02836444 2013-12-11

WO 2007/100518 PCT/US2007/004131

302

L N L N A

¢+s3aarvi
tveoasnw
LI L I
ST vape
' ETYE R
* e byt
voewveory
®Sapswvs
1226 p
SABQaPe
" hwwoss»r
LN BN
doPsadn
“«a e wn
AP e
(T EREEE R
A B B
Fe® 2bh b
L L B 2
P ¢4+ 00
ae PO n
b vaoawr
L L N
(AN EN N2
-k owh
rFe=poee
sbaney

ase s
adsten
borvan e
Bea e
poamap

305C

imum

Highest Value v
(Highest Value)

Max

Y
-

LA J
.’.v~
’.'.

v L)

[ ]
L B Y
..0
" awrddane
O.Q'.'I.O.
(O]
LN |
LR )

»

- e

LA J

LN |

-
LA L R )

'0.0

5

ré® ha e

.5‘.0-"....

LI L B L B R L]

(B EENW NN ENEMY ENNEEEENEEREEREEZR IR N
»

*
¢
.

3058

LR N 2

Lesd b s
sa0 e

P8 ad b9y

:.."9
.I....’

40 4 v
’ % ¢+ 4

*
'O
d = A% &b s
.QOU.IOI *

-
e
-

"4 *EPFPFPreq
4

¢+ waa

]
+

*v AR IR ERD
]

M e wad
S PSS S

*

LJ

w4

o'y
A
L

* b
»

(A
o

» .‘6

»
4
9 ¢
4

o"v'&

L
L/
"
&
re
't
.0.0.0
':.. :0
o.c

ta
L)
.0...

LI L JON 2
+
.l

o:o
...
7

»
ved e

L
\J
.'
CIE UK S X N

303

PR 44 % b
awq bk

K
L J
Tleotervrdosawt é

ST IOQN SO
>

LU R JUNO R O N
yag vy b A

TP® tun sd
...'C.

¢
..C)...II'O

4 mw

OO X O )
X

.

Midpoint

LI LR LR L I N

TS " s AaARP .
LR

e et

«. 2O 4

-l —y -
B4avFePIANSE
- v iy v v

3054

Al L L
e are -

W4 AY APS S 4
Ve ey reee
APy ey o

3-Color Scale

IRIMUM

pwrsp B bt ren~
4P vt dvevmt
e wemyposy

» - - ——
PHIRSBESRNL L
- B Py

(Lowest Value)

M

— —— g

-
 J

Format all cells based on theirvalues
e

Format Style

305
\’ Type

307

Value
Color
Pray

et lapaspopyyw '- 00:.-.0:'-‘1:1.-.\ b Pwn e 3 -
- T LYY Y Yoyt -
TP Ao it Teasannmman-a .:-o.'.o.s'a‘:.: .:. .‘b" - - o.o.l c.l-ﬂ-...‘..Q... e v P O b “- v vrgny P Y NPy wpa " A PYASE & .,"'.TO_-. *hevw
e O O Dot .: ,:.: ‘e . T X *bdaw epr v des
pee e OISO SO S5 S *a et :. y w. N m.. il R Ny WY P
’.‘:."-’"..‘.'. ..‘_‘_"*:_:. .‘.I.O'O.l.“l‘- .ct.. p.' - . ’.\u.- - -l’.'.'a Q. * .. - * .. - . - .
Prowntis lbnnysann * ¢ - b . a . aw » 24 ¢ 0H o0 ® PP e mPa
+ e s - - | - . . a v 40
AP AP Y sy Ak .",. .4.‘.0" "‘C‘ .‘0.0‘ r - -e v o [ ] L ow + . v
T A e S M ,’ P P ..'I .O-.'Q-.-. .. * e -v o o= v .ﬁ. . -
o LR N v 4 ed wp e - 8 v > b » [
0...0.0_}.0..". .‘.".l‘l d..-a- .. . - S P wp sy *IC FrrE» R s a P o
N ST S RO A oie®s XA A RAARAAAN RAAIULEILES TR L L ERES TR TIPS
PO C o SRS DCE S alw, ava? tervmasrh rrsasnandressucrovsrfevncssncssfdmce svwns
T i o .. LA ST IO MR Ot - :. :. .: il MARERL LY B I YA YA A
v ity X TR ) casmes " "..."‘ .‘.‘.‘.. .".. .’.’..‘ » - ESPOP B YOS L E N N RN N ) ahPoaRren Abbosrnpvfavsrrrnes
b S = G b s G P S At 8 G e o L] a0 o ¢ - v v (SCIUIE SCCN OO O o LR IR W > a
— e G B AT S e G a® ..‘."" ‘. - e LN L -y _ - - t. - .'.... sese *tasbeRO9e *eastewr e PbGRAdLS
b ':’.v:m’p—s.“::' - ...-’.‘ '..." .."’- .'.’._... v .D .--.D....‘Q Re b o ayw a L I B N A vdeoeanweuasws B AR ENLwY S e sqePen
M MAL L T vl '. .*.--."". '.‘.‘... .'.’.. "‘ » # s L .t.n.o.-.o.-‘n‘. LA R & 3 B N P ERAYS AL SevPrran» Swasrmaea s sedP LN PH A
- i B R LI R P 4 v e venv - a9 - . (] » -
.-.’.-:‘-::.’.-...‘{. LA OO MR f.-’-:» ’-: . I GOOCTIOOUR .'.'. .‘.’.’.’ .‘ ".".‘ “ustosasessseagocsansrptforarerpve
b At oL AN s b - PO RS o o'w o' e - » .0.0.0..0-9..3 » fe e d % e vwops "9 Paaape A E R
- .‘."'"'—.. : G —irk &8 ‘. ..-'."'. "".... .".’. ....‘ L) .‘......I. St vw vy S*h s N ud e by ay L R I O N Y S e tveny
."....W..'.{'.'.:.'::.‘&?.—, X st Tt T e L R -: Ot :-:-: :o:.:o:.:o 0.0‘0.0‘0 tfvtCfavaatannflovosavonnPranpiscach nawanase
A — Y - - U OO N U0 »
o e %8 8 ’0 — .'..":'-.-'“:'.'.' edoharar e — U RS o et L EI T P S S :’:': :’ :' ':’: ..:.:':".: ¢deon ..D.I.I ..:o't.o.-.-.o ..‘..o..... y .. kA oo el f Bl Bl
- -ns — - * NEYPRPA AL -
Yesmen A 2T T R el e e e B S i e b .:'-4 .O'O.C‘I.C.l<.0 ..'t'.'O‘l.o.-b- ....‘ - n .'.....'.., O i Bolinilin Syt 4 - ad b ses gy tSmerraa
-.:'o::.o’-:_o'.::_‘;_],‘.h.m-"" ‘-:.-:.-_.-:::: T LRI YT T [y iyl pe ___o:." .4-'1-.0.-.9". '0 .o.o.o.o--'-’o.v .i... - '. .'... LR gl butiad g e . 'Q. o.l...o.. 0‘. L] Y I R EE I YT
- _ P 4 » * il —y s v v an - e
CALILLLE .0-".'!'00':0-0‘-0.::0’:'”.. oy vl Lol G IR R RGN PO S Ot WO »?s%s's Rt v Ve R ERE LR -y mpasp .‘. iRt et
-::'.‘-.v?.".-:’-w.vl-r’-.d)‘..--i"-.q.-:.-:-rm.- :;ﬂ'-.'_':‘.'— - e et 4 ......'...'..". .‘...‘...'.'..'I .‘. olr» 4 P sedPwa - » *awdhpree s ® 4P uovowida
bl ddves ronsh ha e ¢ 1 S P :-0600.:.&.5::::.: L) ‘.‘0.-.'...0‘0.! .'.. l.. L4 -.0'- .Q. -. .'.‘. ....‘.’ iyl ‘." - Sedbobrp SdhmAdy i oo rane Admvarvran
] Q-.--c.-o}.mo...o:':-'-.m"'- -....,.-.“.'r:“.::.. ..:"':_‘.._‘.‘.'.'.'.'_.‘”. AP AL 4 Q"‘O.ﬁ.‘.O .Q‘I.l“.c...'.c L :' .:.:1 '.'.. it .. cSsviroe ¢4 anwerwpe PREREEFY ROt OuVes
A A LLLLTT ‘.’...."‘.'.'.".‘-"-T.’—.':.'."‘". A AR e T e ALLL L LTL « '0. e M I.I...I‘O‘..b-‘b. = ot S DOCRR e y ottt iy i Adiidyl AARALIAL! AXLLEELL
Ao KT T L iiivirviypirhaads Al il L A letiely L T A LT o] IR A O O e o 5 Y olste"s LR PEBIheRSIrIVEIYiIn bt or ¢SSR S téergriasruner
OO Y Y Y Yty ey, Sk A 3 NI SN SCSOCSs SALNL I R UM & L SO0 DO MULALSAE LR LRI AR RN EE TN E RN R T EIEE S B T Yy
P VN NS08 i e v {4 R IN A B AR - & A L L, M Sl oS .. "’.‘.....'.'... LR N B N *Srea s we I Y EREE X * »
.J’,".'-'.'.'.'.'-'-- b T P \Q'Q.‘.o A A S iy sttt v renm rsa v et rnan b - iphimiaabelloll intialedutuia
v LTy - e+ e * F ChE b M M I ) - "o " -ee - wva "y ARwIFIP bams
T ey PR L LT N TR IICE SO ST S S OONGSGOS AEREE R REYETIETY PRSI AND St see s dueonw t.o.o‘s.l'
vt G L LYY Y Ly Y PR AN 4 rrwesivivivaiivias e LR JICIE MU M Il 0 > a > w a‘- s ¥ .’.I‘ e BEYYT e a e
R o LLULIYYY Ty bl ipipirmpte S a . ——errejAtkigpbbbymtsti v ] w @ P oy men * = A b v bwah s -=ew Y - eVt ruwwe TeEFRaAry S b4 zgavse
s ibs bl Al Ll Aoa L Sdravbdivrnas Prures . 4 w—dels gy ¢ Pl PP Bl sgu i § & o B g B e . -le PP K .
3 R LA YIRY SICTXXETT YT Sy Sfyepwer iyt st et et e o0 D NEE Lt ol Lo DERE OO veoesm Py wdwehats TR IR Y sravtsgoefdestosnnye

-

Fig.3A.

1
2
3
4
5
6
7
8
9
10

Nl |w!lw
T 1 T | ™ | ¢~ |

301



CA 02836444 2013-12-11

PCT/US2007/004131

WO 2007/100518

aNU82Iad

[
>
»
L]
L]
.
>
’
-
’
-

Jeq 1s8buo

‘MBIARI

-
.
4
(]
1
-
.
‘
-
.
\

4Nl 4
hew

: I"‘ 0" LA

'J0[07) 1B

T Ll T

4vsesdwih @
——

Pwrasan
-ane

b o sa

P

e

sjeg Bjeg

] anje

a|1jueoIad =

leg 1s9u0Usg

:8)A1g 1ewlio

-San|eA Jiay) UO paseq $}|ad ||e jewlo

Fyroere

Vi ot

“ha dda ddthsatlanyvul i nd
d4 4o bhaae

) 4 h h PAY V91 *a +snydaRs
-OQDOQQt-Qthoo.-.-OUoo

. »
SOOAOSOOOOCOO O A M
a® s apgpte Py iRd S .o
s evr e snd b rv il Pt atrudh
s h ada b saenhralateryesde
SO0 b oA thpwal s v..o..lt«
OIDUOUI-OIOQOUD-OCOO

-

.b
»

-

>
* e s

L[ J
LI L I
X o-b.n'on‘sobn-&a- -- - c..
WM '.'.bli.ll-.'. ae ¢ v
® et I 93Pl by

* S ¢ v r Vet o
PIR O R L U 4
® P9 e T aPheoe s
L K L) .b»..!...'lo-.
. 00.&0...! A ndadnr

(]
»
* > ap
- - A
.'-l..."§‘._

4 v 4

* b
LI R )
L
'A-,OO v -
LML
LA A 2
L J

-

nae e

SR RN

avab d

LRt

IR IR s e v e i
00..10!‘!.1.. P LR A LUR
LI -o.o 9-000-:...00.00.-..0...00-
o.“.“vﬂuqounqc-si- *w s ha
s NNt Sv b oAl

MR R A AR AN

’.0“....!..‘0

s bt ualier it

- a L CIE LN 20 0 L L L
--0...-..00-000- pvp-tvv..-ou.

s a by a4 una ¢ 8 H s
- S AP PEYP Aawa b PN AT
O Taagueadres oy 1 btu s
QQ.O.-DPO'ODFO‘.O.‘OO.O
SCCICIC RN ROE ORI NI MR L
24 4 b+ A A b aar ap e rd t 4o
e COC U O L L e
\d...b!l"ll....‘.\ 4 b -
LICJE DL JE BN R LIE L * - n s
A9 s 4 p s, n B P od OB L b 4 s &
v u 4 b o 4 .oo-ot.ob. AR L --o.boo
b-t-ub'-.'a'-» v e oalala B EE L LR B ]

Sep—— ———
L i —— e e

- n naneeb
]
"
-
L]

L]
*
..-
4
-
.C
»
-
>
L)
»
-
‘0
AJ
L
-
v
;.
'.
-.
»
.t
-
-
"e

ovt.o-ov-

& as
oo-o»o-o-v-o-naoo.o.ao .-4-.0.0..0 R
MO DM OO PO OO UM S M
-o-.- -Ooconon-c. o-u.bbt-cqocccoo--o
Oo.-co-ova.- X DU AL

| 444 20 4 b

R R S R I O
At ad sdende tuld bos sl e
.IC.....O.'..... l..’.‘......l‘.’.“."‘.0‘
LK 3

SR K DL N 2 N 0‘..‘."".I‘......".".’.CI.

L ] - - L J
AR R AR SOOI OODOOD

a4 LU L DU LA
llt.ot.l.-o..‘.v.- [ 04.7 448 sapm s
-agan s GQCOO ’.b”.o.t'.v&..l X
UL I T T T g o e P e

..b
.l - ¢
l.‘.l

.C-

I.'
LR ]
v a

.P
.!
-

LI L B
-
- -

* 6
a % by
Wt

|9

Gl
vl

¢l

& b &
....'....'..' .I .”.”‘..”
AR -a.oo

B4 4 s .t 0,0 o s @b oy a0 b .,
cver b hétandn by e

L X
R e S S O

A4 B PRSPPI PAe R T Oh
L A% s ae ban
.”-l.. QOQdG-lo d a9

2o b avettw v e b-oo 9.0 .l.oo
boo.v-l-.-..ooo.’ ) t.v’-.l- -ls !to *

- -~
et s ate " ey

-

SR Y X3

’ PO O

.oao.-c-o..bor. (RO O YL RO
g easrephésteo vt adian
temesdndarngtthtars
PP ea s ab s b P &b Py
tapund b rrey bbb e
taaeattsbhbad sacsn
IS 44 alvanntqgteew
V4 adbd et adbaupé | &bae

4o an s ed B vay
h’--oaolaaoooo TrN GO A

(]
. ™'
L)
]
dadbuvéan L
C W o&r-tsoso.-vovt.o
LI O )
-

Py .a. ' .ovooo.ao..‘ov‘..oo O

PlAudtssaracsear



CA 02836444 2013-12-11

PCT/US2007/004131

WO 2007/100518

o,

4/8

§Is £15

IT¢

AjuQ Uog| moys E Japi() Uod| 8818A0Y E E “m_bw LQD]

PpUuEe (O > U=aym

MIEmewn_ _ B 07 _
r>~ Jusaiad 4 _ O _ w
[ weea] [ o]

adAy anjea
e
oS L0s

n §18G UOJ}

£0§
c0s

puE Q9 > Usym

pue (8 > Usym

S| N[BA Uaym

uo9|

8ajn. asay) 0} Buipiodde uod| yoes Aejdsiq

:91A1S 1eW0 4

:SaN[eA 119y} UO PAsSeq $]}a2 [je Jewlo

O\ | e

———ey

P

< O ]OO (N { 0O
N

%
]

1

L L PORR

IO

< | OO | OO
< 1

<

ek

- 1 i O\

Olwit~lulm|a

10§



CA 02836444 2013-12-11

WO 2007/100518 PCT/US2007/004131

602

28

Maximum

S S S RO R MO
XX
P

h

.

CIE N O N L
Law s oy 9P

[ REEA NN NN

'.'odtvilltl

.’0 .’. I...
LG R
veSsr e
LEE O‘.‘.’D..,..

et o gme on ot aesa
" P P Ry b - -
4 .’ P o .0.0 v

L4

L L R
L
L L A
YaAabhaeon
L O T N 4
L L B
PwPdmuo
Fe9e asre
L L
e ®Pyera
> ¢ ¢ woy
- tes kbt
| 2 B S
S ea paas
P4 9 P

2-Color Scale

L4

nimum

M
4

’

e
4

.

.
4
4

Format all cells based on their values

Format Style

=
QD
=
et
3N

Type
Value
Color

r
s pamawaf PO F LY PaApdenowr sesvomaninnhbnnnr Al .t v vt nay
s a" v vor e, -’ - & " -w oRanesra -t. 0‘0.0 vw .’]
0: o.-: c: . .‘.' Al . & L LR - e " a” - v
’ RO % B ol b te témi LEA BE 50 SO Bad L
- CIE O B Y .:.’ e 4% e """ a - aa gawns tw waew maneswvn b -w O Oy .‘....‘-.’... = s gwe o
FIET OGS B PN 1S et 'E RN NN NN N] I srrerveaaagen a0 Hetfrravavea (L A
ve g v ae .". '0, » LA caadbansre .1‘....; YT EYE XK ..‘...'. o e aTse e evw e Roa, TR ¢ - ) T
e wra s g N 0t *mespnrunienprsvsosonrrtsveocsrrrrasnpag g0ttt e Heirsrrrars e LD CUICT )
YRR L P ’ 1sreresanedecscncann|oanuvecrfacvenpuweff tr bl bvrrennra .
sa sV RS " " vangpansaboroososrsersarfirovnvuesodurorwana 2’1’ " maa sa .
ean o OGO SO
v erdine e Sapsqecaguunrssdsapfeoverrvnasjrpasnensp bomd " s
TEEEENE .’,',‘ - vatrtspotnfannsguraslidtnrrbrrus srmnan g ET S {t*rs1p09
e e osd P o eve Ba'e 4 Pwwsavdwe ve aaw saebdflaoavrssdruisn L E R R RN R} MR o S o S porPors
4P asPan RN AN *seoevnitvP rwesvgitnnlrasracevarnesrrsen POV N lrevarwan
o+ & OO OO O SR TS
¢ va b S M ab A v rsacssnre b badbv lanqeorriespowmrnscch pP N s e (RN NN
AP PO vEAw A TSN PescsendcBbrasvrarsfersncrrsovacnnnora Pt ieulLspnoracan
PrPAF A PO g sassvvscfreavwoaclarcsnornivegraccpPtoan it cosavnions
T EEEELRY PAPS oSS srvoracahbovacprrrbecsncacsrsvalasrcsvrre Pt o et e l*rasvenan
*v v smwn ae T 1% s apeesvrvlesvoedrungtlaransrredrarsrransapP, vttt ' asuwre af Lllal, P
reseBP P S AL i vevervraboewnnasoclovrovicandrerracann Pt 00 rasbrnan “""’_"'?'.‘x‘",
* " bt sy e P u'e A REEREAEE EXNELEENEIEIENEREEAE R NE AN NYT FAMNAAMNANS X REY L TR AT IO T LA
ve sab s LA 20 Saapaasrshovavnytosacsavoradocscsanrany A "l s s narree o gh pmy =y pun Anwy
. . Py - - '. P . ’ * 4 SRS RPAS MNP I AL
SPRO VD a MR P S P pospesenfrenvovganforasavsalwnosoran gt r it tIvrurasnad -
ceacvawaa e SRSt SO g dtasvasspamnsvavaciravrenracsHervers e PN """t roensnas .
erserre» SO IS A Ao sassaftorveo b it Rl PRddraoy ,5.’,".',‘,'.‘." (I W N
rR BRI bAoA MO FEOIC SO trevrresssPprprvs v anannrssrvacoer s 00 0 .'...p..T )
N RN ARt o0l S e M raevarsesgdecsnrveoacs]|ravraacsbovrocsvesy .0.0'..'_;_.".' = dowad d . N \J
e v mrosa o LA X EREEERY Z A FRERENEF T IRFE SN EEN (N RESE ENEE NANAAAAAIEE R RN Y N " .
Tresvesne IR LR M LR Mt KX PAN eI BrdPr tivavitlocssanmbsdmopdtomal. "It revar®. e e s 4
OIS S WS af e 20
A S N 3 I'C.l‘i..’ ty :fo’ \%’ .L: wtotrPr ittt enmalerranvasfuasnmtsn L IRPRV L] L v ppraal LLLLLT AT A ..."'.":.'::.'{.""':4;':’.‘;‘.‘::';‘.'.‘.“‘._" RASASA
rebr e My i AR M, LT i SRR ERE I PRI EEPFEFYYEY FEERET R XU NN A0 T Y Y P e UL Ay ghvar] dsadiid tamaaatonswivinmal”y) 9 00 ®
- R il S ' - phry iy a e n:-ou‘!l * & Bep ssvbadvivadag ¢ 2 ¥ 4 " -
T R I W Y l P L v iyl vyl s rrvrdvivhsacadowrsfarverronansatoct b o " " Nt rere . — KAXATo A gohD) A - COGOR T ot el 4
VR A e I o PSS e S AAE A Sl d LI IR N N SN N E R I E EEEEEE R N ZCL M N e | TSR Ly u g e — x an W
e 4pv¥r Y o 1 " o el o'y - At dwbtviasontrascaoransrrianaaaana g T, it ®*ravre e}l > A ral hwesene - ! N
s el s v s wa el res - *amsay P ave v = b B Sk ek 80 8 i G P e v o e 9 B B A & sre—— - . “

O |N|fm 0 | w

601



CA 02836444 2013-12-11

WO 2007/100518 PCT/US2007/004131

6/8

START
07 700
RECEIVE ’/
CELL RANGE
SELECTION

702

RECEIVE
VARIABLE FORMAT
COMMAND

703

EVALUATE DYNAMIC
THRESHOLD VALUES

704

—_

EVALUATE CELLS IN
| RANGE

705

APPLY
VARIABLE FORMAT

10 FACH CELL
VARYING ON

FORMAT VALUE

— 7

UPDATE
AS NEEDED

Fig.7.



[ v

WO 2007/100518

CA 02836444 2013-12-11

PCT/US2007/004131

7/8

3801

303 800

~—

RECEIVE SELECTION OF CELLS

L 805

DETERMINE THRESHOLD
TYPE

809
807

RECEIVE
FORMULA

IS THRESHOLD
T'YPE FORMULA?

YES

813
NO 811

FAY
THRESHOLD TYPE
DYNAMIC?

NO RECEIVE
VALUE

YES

815

DYNAMIC THRESHOLD
TYPE DETERMINATION
SUBROUTINE

——-

YESN ADDITIONAL

THRESHOLDS?

NO 319

APPLY REPRESENTATIONS TO CELLS IN
RANGE BASED ON VALUE OF CELLS AND

DETERMINED THRESHOLD VALUES

8§21

DISPLAY
RESULTS

GRAPHICALLY

823

END Figo. 8.




CA 02836444 2013-12-11

WO 2007/100518 PCT/US2007/004131

8/8

000 901
ﬁ\\x DYNAMIC THRESHOLD TYPE
EVALUATION SUBROUTINE
905 903
EVALUATE SELECTED e
CELLS TO IDENTIFY

THRESHOLD TYPE “LOWES
VALUE,” “HIGHEST VALUE” OR
MIDDLE VALUE”?

APPROPRIATE VALUE le—YES
(HIGHEST, LOWEST,
MIDDLE)

909 NO 907

RECEIVE NO PROVIDE
VALUE FROM COMPUTED PERCENT OR
USER PERCENTILE VALUE?
YES 977
- _ S
DETERMINE
THRESHOLD
POINT
915 913
ORDER NO THRESHOLD TYPE
CELLS '
EVALUATE SELECTED YES 1//,,//'
CELLS TO COMPUTE '
PERCENTILE FOR EVALUATE SELECTED CELLS
THRESHOLD POINT 70 COMPUTE PERCENT FOR
' THRESHOLD POINT

921

APPLY VALUE
IO THRESHOLD

923

RETURN

Fig.9.



801

DYNAMIC THRESHOLD
EVALUATION ROUTINE

803 800

RECEIVE SELECTION OF CELLS

805

DETERMINE THRESHOLD
TYPE
809
v 807
RECEIVE YES IS THRESHOLD
FORMULA < TYPE FORMULA?
NO 813
811
.
IS NO
THRESHOLD TYPE RECEIVE
DYNAMIC? VALUE

YES

815

DYNAMIC TRRESHOLD
TYPE DETERMINATION
SUBROUTINE

817

YES ADDITIONAL

THRESHOLDS?

819

APPLY REPRESENTATIONS TO CELLS IN
RANGE BASED ON VALUE OF CELLS AND
DETERMINED THRESHOLD VALUES

DISPLAY
RESULTS
GRAPHICALLY

823

END




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

