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(57) ABSTRACT 

Systems and methods for providing a discussion thread to key 
performance indicator information displayed on a dashboard 
are disclosed. The system may include a renderer for render 
ing a dashboard displaying a key performance indicator value 
corresponding to at least one business value. The system may 
also include a comment module that is configured to: receive 
a comment corresponding to the displayed key performance 
indicator value, and generate a discussion thread including 
the received comment. The generated dashboard can then be 
rendered by the renderer in association with the displayed key 
performance indicator value. In some cases, the discussion 
thread can include a plurality of related comments. 
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METHODS AND SYSTEMIS FOR PROVIDING 
A DISCUSSION THREAD TO KEY 
PERFORMANCE INDICATOR 

INFORMATION 

PRIORITY 

0001. This application claims priority from U.S. provi 
sional patent application No. 61/430,448, filed Jan. 6, 2011, 
which is incorporated by reference herein in its entirety. 

TECHNICAL FIELD 

0002 The described embodiments relate generally to 
methods and systems for dashboard interaction. 

BACKGROUND 

0003) “Dashboards' present visualizations, for example, 
in graph or chart form, of key performance indicator (KPI) 
metrics or information derived from business values or data 
stored in business databases. Such visualizations may be 
viewed (e.g., on a computer screen or other display device) by 
executives to obtain an overview of how a business is per 
forming. 
0004 Different users within an organization may view a 
dashboard. 
0005. The applicants have recognized a need for methods 
and systems for providing a discussion thread to KPI infor 
mation on a dashboard. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0006 Embodiments are described in further detail below, 
by way of example only, with reference to the accompanying 
drawings, in which: 
0007 FIG. 1A is an illustration showing the overall opera 
tion of a possible configuration of providing a discussion 
thread to KPI information, in accordance with one embodi 
ment of the present disclosure; 
0008 FIG. 1B is a block diagram of one possible configu 
ration of a dashboard discussion thread system, in accordance 
with one embodiment of the present disclosure; 
0009 FIG.2 shows example tables having business values 
that may be stored in a business database; 
0010 FIG. 3 is a schematic illustration of an example 
intermediate table having intermediate values; 
0011 FIG. 4 is a flowchart illustrating a sequence of 
events for providing a discussion thread to KPI information, 
in accordance with an embodiment of the present disclosure; 
0012 FIG. 5A is an illustration of a dashboard at a first 
point in time (time A) displaying a KPI visualization, prior to 
a comment being received; 
0013 FIG. 5B is an illustration of the dashboard of FIG. 
5A at a second point in time (time B), the visualization being 
associated with a discussion thread displaying one received 
comment; and 
0014 FIG. 5C is an illustration of the dashboard of FIG. 
5B at a third point in time (time C), the visualization being 
associated with a discussion thread displaying multiple 
received comments. 

DETAILED DESCRIPTION 

0015. When viewing a dashboard, a user may wish to 
comment on particular KPI values appearing on the dash 
board for the benefit and/or feedback from other users. For 

Jul. 12, 2012 

example, a regional manager reviewing total sales for a num 
ber of stores within his region may have a question as to why 
a particular store is underperforming. Such a question may be 
asked of, and be responded to, by the store manager of the 
underperforming location who is also viewing the dashboard. 
This may result in a discussion between the two managers 
about the store's performance. 
0016 Although Such discussion may occur using other 
communication channels (e.g., email), it may be desirable to 
perform such discussions within the immediate context of the 
KPI values being discussed. 
0017. The embodiments described herein allow comments 
to be received from multiple users so that they may be col 
lectively displayed as a discussion thread associated with a 
rendered KPI value. 
0018. The embodiments described herein provide in one 
aspect, a system for providing a discussion thread to KPI 
information displayed on a dashboard. The system can 
include several components. There may be a renderer for 
rendering a dashboard displaying a KPI value corresponding 
to at least one business value. There may also be a comment 
module that is configured to receive a comment correspond 
ing to the displayed KPI value, and generate a discussion 
thread comprising the comment. In some cases, the discus 
sion thread can include a plurality of related comments. 
0019. In generating the dashboard, the system may create 
an intermediate table having intermediate data. The interme 
diate data may contain a plurality of intermediate values in 
which a selected intermediate value corresponds to the at least 
one business value that the displayed KPI value also corre 
sponds to. As well, the intermediate data may contain a plu 
rality of dimension categories such that each dimension cat 
egory corresponds to a unique group of at least one of the 
plurality of intermediate values. 
0020. Of the dimension categories, there may be a selected 
dimension category that corresponds to the selected interme 
diate value. In operation, the comment module may associate 
the received comment and/or the resulting generated discus 
sion thread with the selected dimension category. Further 
more, the comment module may associate the received com 
ment and/or the resulting generated discussion thread with 
one or more dimension categories. 
(0021. The system can further include a KPI deriver. The 
KPI deriver can be configured to determine the unique group 
of at least one intermediate value corresponding to the 
selected dimension category in the intermediate table. From 
this unique group of at least one intermediate value, the 
deriver may derive the displayed KPI value on the dashboard. 
0022. Additionally or alternatively, the system may 
include a security module operatively coupled to the com 
ment module. The security module can be configured to 
authenticate the comment. When authenticating the com 
ment, the security module may verify the comment againstan 
authentication level of the user viewing the dashboard. In 
Some cases, the authentication level can be associated with at 
least one dimension category. 
0023 Embodiments described herein may also be directed 
to a dashboard including the rendered KPI value and its 
corresponding discussion thread, as generated by the system 
described herein. 
0024. In another aspect, the described embodiments may 
be directed towards a method for providing a discussion 
thread to KPI information, which is displayed on a dashboard. 
This method may include rendering a dashboard displaying a 
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KPI value corresponding to at least one business value. Once 
the dashboard is rendered, the method may involve receiving 
a comment corresponding to the displayed KPI value, and 
generating a discussion thread including the comment. In 
Some cases, the discussion thread can include a plurality of 
related comments. 
0025. The discussion thread may then be further rendered 
in association with the KPI value. 
0026. When generating the dashboard, the method may 
also include the step of creating an intermediate table having 
intermediate data. The intermediate data may include a plu 
rality of intermediate values in which a selected intermediate 
value corresponds to the at least one business value that the 
displayed KPI value also corresponds to. The intermediate 
data may also include a plurality of dimension categories in 
which each dimension category corresponds to a unique 
group of at least one intermediate value. 
0027. There may be a selected dimension category that 
corresponds to the selected intermediate value. In Such case, 
the method may further include associating the selected 
dimension category with the received comment and/or the 
generated discussion thread. The method may also include 
associating one or more dimension categories with the 
received comment and/or the generated discussion thread. 
0028. Additionally or alternatively, the method may 
include determining the unique group of at least one interme 
diate value corresponding to the selected dimension category. 
This group of at least one intermediate value may then be used 
in deriving the displayed KPI value. 
0029. In further aspects, the described method may also 
include authenticating the comment before displaying it in a 
discussion thread. This authentication may involve verifying 
the comment against an authentication level, which may be 
associated with at least one dimension category. 
0030 Embodiments described herein may further be 
directed to a dashboard comprising the rendered KPI value 
and its corresponding discussion thread, as generated by the 
described method. 
0031 Referring to FIG. 1A, shown there is an illustration 
of the overall operation of providing a discussion thread to 
KPI information, in accordance with one embodiment of the 
present disclosure. 
0032. Before comments can be received, a dashboard 120 
may need to be generated. In one embodiment, a dashboard 
120 may be generated as follows. 
0033 First, a business database 142 storing business val 
ues 144 (e.g., Sales, expenses, inventory or human resources 
data) may be accessed for the purpose of generating an inter 
mediate table 162 having intermediate values 164. The inter 
mediate values 164 may be a subset of the business values 
144. 

0034. The intermediate table 162 may include dimension 
categories 166 that allow the intermediate values 164 to be 
Sorted, grouped or filtered. For example, a dimension cat 
egory 166 may be a particular field, property or characteristic 
of the intermediate values 164. As illustrated, the dimension 
categories 166 may be a date range 166A (e.g. Jan. (Janu 
ary), Feb. (February), Mar. (March) and/or Q1 (i.e., the 
first calendar quarter)) or the various store locations 166B 
(e.g., Pittsburgh, Chicago, Miami and Dallas). As will 
be understood, different dimension categories may be created 
for different types of applications. 
0035 KPI values 176 (shown in dotted lines beside the 
intermediate values 164) may then be derived from the inter 
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mediate values 164 using the dimension categories 166. KPI 
values 176 may be a subset of the intermediate values 164 that 
have been consolidated by, for example, grouping, selecting 
or filtering the intermediate values 164 using the dimension 
categories 166. As illustrated, the KPI values 176 generated 
from the intermediate values 164 are the total sales for the 
time period from Jan. to Mar. (i.e., for the calendar quarter 
Q1 166a) for each of the store locations 166B. 
0036. The KPI values 176 may then be subsequently visu 
alized (in a graphical format) in a KPI visualization 122 in a 
dashboard 120. In the illustration, an exemplary KPI visual 
ization 122a with the title Total Sales by Store Location 
illustrates the KPI values 176 in a bar chart graphical format. 
The other KPI visualizations 122 may correspond to other 
KPI values 176 derived from the same or other intermediate 
tables 162. Although the other KPI visualizations 122 are 
illustrated using a gauge graphical format and a line chart 
graphical format, it will be understood that other graphical 
formats are also possible. Such as a pie chart or data grid 
graphical format. 
0037. The dashboard may typically be designed or created 
by several individuals in a business organization. A database 
administrator may first assist in selecting intermediate values 
164 from the business database 142. In doing so, they may use 
their specialized knowledge of the layout (e.g., the schema or 
data types associated with particular records) of the business 
database 142 to select intermediate values 164 that can be 
used in the subsequent identification of a KPI. A business 
analyst may then determine the KPI that is useful for a viewer 
of the dashboard 120 to see. In the example illustrated in FIG. 
1A, this may be the total sales by store location for a period of 
time. The business analyst may then further identify dimen 
sion categories 166 to process the intermediate values 164 
into KPI values 176. After the KPI values 176 have been 
derived, a graphic designer may select a desired graphical 
format for depicting the KPI values 176 in the KPI visualiza 
tion 122. 

0038. Once completed, the dashboard 120 may be viewed 
by one or more users. Comments 174 may subsequently be 
entered. 

0039. In the illustrated example, when viewing the KPI 
visualization 122 on the dashboard 120, a regional manager 
may have a question as to why monthly sales for the Chi 
cago 166flocation are lower than the other store locations. To 
address Such concern, the regional manager (in the example, 
Adam) may wish to input a comment 174 relating to this 
KPI value 176a. 

0040. To do this, Adam may access a discussion thread 
124 window and provide his comment 174a (i.e., “Why are 
sales down?”). When entering a comment 174, a user may be 
able to operate the dimension category selector 126 (illus 
trated generally as drop down menu boxes 126a, 126b) so that 
the comment 174 can be associated with one or more dimen 
sion categories 166. As illustrated, since Adam wants to 
provide a comment 174 for total sales in the Q1 calendar 
quarter for the Chicago store location, Adam may select 
his comment 174a to be associated with the Q1 166a date 
dimension category and the Chicago 166f dimension cat 
egory. This is shown pictorially in the illustration with dotted 
line arrows pointing from the Date dimension category 
selector 126a to the Q1 166a date dimension category, and 
the Location dimension category selector 12.6b pointing to 
the Chicago 166f store location dimension category. 
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0041. When the store manager for the Chicago' location 
166f(in the example, Jane) views the dashboard 120, the 
comment 174a entered by the user Adam may be visible 
when she is viewing the dashboard (on another computing 
device, in some cases). To respond, she may select the same 
dimension categories 166 using dimension category selector 
126 (i.e., the Q1 166a date range and the Chicago 166f 
store location), and input her comment 174b (i.e., “A blizzard 
reduced foot traffic.'). A discussion thread 124 may then be 
generated as a result of the inputted comments 174, in which 
the two managers discuss a KPI value 176 that corresponds to 
one or more dimension categories 166. When other users are 
viewing the dashboard 120 (on the same or other computing 
devices), they may provide additional comments 174 in the 
discussion thread 124 if the same dimension categories 166 
are selected in the dimension category selector 126. 
0042. Referring to FIG. 1B, shown there generally as 100 

is a block diagram of one possible configuration of a dash 
board discussion thread system for implementing the high 
level overview described above with respect to FIG. 1A. 
0043. The system 100 may include a dashboard viewer 
102 and a dashboard discussion thread system 104, each of 
which may be connected to a network 106 to facilitate com 
munication with each other. In some embodiments, the dash 
board viewer 102 and dashboard discussion thread system 
104 may operate in a client-server architecture according to 
known methods. In Such operation, there may be one or more 
additional dashboard viewers 102', 102" (as implemented on 
various computing devices such as a desktop computer or a 
laptop, for example) that may be able to access and view a 
dashboard 120. 

0044 Dashboard viewer 102 may be configured to display 
a dashboard 120 and a discussion thread 124 generated by the 
dashboard discussion thread system 104. The dashboard 120 
may be viewed at the dashboard viewer 102 with, for 
example, a web browser or a standalone application (not 
shown). The dashboard viewer 102 may also include the 
dimension category selector 126, discussed above, to allow a 
user to select the dimension categories 166 for associating 
with comments 174. Also, the dashboard viewer 102 may 
include a renderer 130 for rendering the dashboard 120. 
0045 Dashboard discussion thread system 104 may 
include the business database 142, an intermediate table data 
base 160, and a dashboard generator 180. As discussed in 
greater detail below, the dashboard discussion thread system 
104 may optionally (as shown in dotted outline) include a 
security database 190. 
0046. As noted earlier, the business database 142 may 
store a number of business values 144 that relate to the opera 
tion of a business. As an illustration, the business database 
142 may be an accounting and inventory management data 
base that stores transactional data for a sporting goods store 
having retail locations in multiple cities. Referring briefly to 
FIG. 2, shown there are exemplary excerpts from a Sales 
table 210 and an Inventory table 212 that may be stored in an 
example business database 142. In some embodiments, the 
business database 142 may be stored on a separate computer 
accessible by the dashboard discussion thread system 104. 
0047. The intermediate table database 160 may store one 
or more intermediate tables 162. As discussed, the interme 
diate table 162 may include intermediate values 164 and 
dimension categories 166 that may allow the grouping, Sort 
ing or filtering of the intermediate values 164. 
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0048. In some embodiments, the intermediate table 162 
may be a virtual table generated as a part of a database query 
Such as a SQL query. To consolidate a potentially large Vol 
ume of business values 144, the query may perform a sum 
mation or other mathematical process on the business values 
144 to arrive at the intermediate values 164 forming part of 
the intermediate table 162. 

0049. As illustrated, the intermediate table database 160 
may also store one or more comments 174 provided by view 
ers when they view a dashboard 120. It will be understood, 
however, that these comments 174 may be stored separately 
in another database that is accessible by dashboard discussion 
thread system 104. 
0050. The intermediate table database 160 may further 
store the KPI values 176 as derived from the intermediate 
values 164 (as may be derived by the KPI deriver 182, dis 
cussed below). It will be understood that while illustrated as 
being stored in intermediate table database 160, KPI values 
176 may be stored in any other database accessible by the 
dashboard discussion thread system 104. Alternatively or 
additionally, such KPI values 176 may not be stored at all, and 
instead may be dynamically generated from the intermediate 
values 164 each time the KPI visualization 122 is displayed. 
0051. The dashboard generator 180 may include a KPI 
deriver 182, a comment module 184, and optionally (as 
shown in dotted outline), a security module 186. These mod 
ules may operate together to retrieve data from the illustrated 
business database 142, intermediate table database 160 (and 
optionally, the security database 190) to generate a dashboard 
120 and any corresponding discussion thread 124. 
0052. As noted above, the KPI values 176 may be a subset 
of the intermediate values 164 which have been filtered, 
grouped or otherwise selected according to a dimension cat 
egory 166. 
0053. The dimension categories 166 that may be used to 
process (i.e., in some cases, consolidate) the intermediate 
values 164 can be provided by the business analyst when they 
are creating a KPI. In some cases, the dimension categories 
166 may be a subset or grouping of the available fields in an 
intermediate table 162. A business analyst may choose the 
dimension category 166 depending on the nature of the KPI 
they are desiring to create for visualization. For example, a 
business analyst may wish to view total sales at each store 
location 166B in the first calendar quarter, and may select 
Q1166a as the dimension category 166 for deriving the KPI 
values 176. 

0054. Once identified, the dimension categories 166 may 
be used to derive the KPI values 176. Such process may 
include the KPI deriver 182 being configured to determine the 
intermediate value 164 corresponding to the selected dimen 
sion category 166. In the example of FIG. 1A, this may 
involve the KPI deriver 182 identifying the sales from Jan. 
-Mar. (i.e., the sales within Q1 166a date range) for all the 
store locations 166B. 

0055. The KPI deriver 182 may then derive the KPI values 
176 that are to be displayed in the KPI visualization 122 from 
the identified intermediate values 164. For example, this may 
include using the dimension categories 166 to group, Sum, 
filter, selector otherwise process the intermediate values 164 
to arrive at the KPI values 176. In the illustrated example, 
Such derivation may include calculating the total sum for the 
sales from JAN (January) to MAR (March) for each of the 
store locations 166B. Additional mathematical functions that 
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may be used to process intermediate values 164 may include 
average, maximum or minimum. 
0056. In some embodiments, the identified dimension cat 
egories 166 used when deriving KPI values 176 may be stored 
in a separate database (not shown) accessible by the KPI 
deriver 182. 
0057. In more complex embodiments, multiple dimension 
categories 166 may be identified and the derivation of KPI 
values 176 may be performed according to multiple dimen 
sion categories 166. For example, this may be the case if the 
Total Sales by Store Location KPI was modified to show 
total sales for only the Chicago 166f and Pittsburgh loca 
tions to compare store locations in a similar geographic 
region. In Such case, the store location dimension categories 
166B may be used to filter the intermediate values 164 before 
they are summed into KPI values 176. 
0058. The KPI values 176 may then be transmitted to the 
dashboard viewer 102 so that it may be rendered by the 
renderer 130 on the dashboard 120. This may involve render 
ing the derived KPI values 176 in a desired graphical format 
in a KPI visualization 122 selected by the graphic designer. In 
the example, the KPI values 176 are rendered as a bar chart, 
but it will be understood that other suitable graphical formats 
may be selected. In some embodiments, the graphical format 
may be stored in the KPI database (not shown) along with the 
dimension categories 166 used to generate the KPI values 176 
from the intermediate values 164. 
0059. When the dashboard 120 is viewed, a user may enter 
a comment 174 relating to a displayed KPI value 176 in a KPI 
visualization 122 (e.g., the Q1 166a for the Chicago store 
location 166f). The comment 174 entered by a user at the 
dashboard viewer 102 may be transmitted over the network 
106. 

0060. The comment module 184 may receive this com 
ment 174, and store it into the intermediate database 160. As 
discussed in further detail below, the comment module 184 
may be able to associate the received comments 174 with the 
dimension categories 166 selected in the dimension category 
selector 126. The comment module 184 may be further con 
figured to generate a discussion thread 124 containing the 
received comments 174. 
0061. The renderer 130 can then further render the discus 
sion thread 124 in association with the KPI value 176 at the 
dashboard viewer 102. As illustrated above, the discussion 
thread 124 may be displayed in a dedicated window near the 
position of the displayed dashboard 120. In some embodi 
ments, the discussion thread 124 may be displayed as a pop up 
window when the one or more KPI values 176 corresponding 
to the selected dimension categories 166 are highlighted on 
the dashboard 120. Other ways of associating the discussion 
thread 124 with displayed KPI values 176 may also be uti 
lized. 
0062 Referring to FIG. 3, shown there generally as 162 is 
a schematic diagram with example data illustrating the vari 
ous relationships amongst the intermediate table 162, inter 
mediate values 164, dimension categories 166, and com 
ments 174 in greater detail. 
0063. The schematic diagram 162 illustrates the interme 
diate values 164 containing total monthly sales for various 
store locations with store identifiers 306 S1’, S2, S3 and 
“S4. 

0064. The dimension categories 166 are shown in columns 
adjacent to, and over the intermediate values 164. As noted 
earlier, dimension categories 166 may be a property or char 
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acteristic of intermediate values 164 that allows filtering, 
sorting or grouping of intermediate values 164. As illustrated, 
the dimension categories 166 may be date dimension catego 
ries 166A (i.e., calendar quarter Q1 166a, and calendar 
months Jan. 166b (January), Feb. 166c (February), or 
Mar. 166d (March)) or store location dimension categories 
166B (i.e., Pittsburgh 166e, “Chicago 166f Miami 166g, 
or Dallas 166h). As will be understood, different dimension 
categories are also possible. 
0065 For the location dimension categories 166B, an X 
appears in the record for which a store location is associated 
with the indicated dimension category 166. As illustrated, the 
store with store identifier 306 S1 may be associated with the 
Pittsburgh 166e store location, the store with store identifier 
306 S2 may be associated with the Chicago 166f store 
location, the store with store identifier 306 S3 may be asso 
ciated with the Miami 166e store location, and the store with 
product identifier 306 S4 may be associated with the Dal 
las' store location. 
0.066 For the date dimension categories 166A, since there 
are values in each of the records for the various date dimen 
sion categories “Q1 166a, Jan. 166b, Feb 166c and Mar. 
166d, the store with store identifiers 306 S1 through S4 
may also be associated with each of the illustrated date 
dimension categories. 
0067. In some embodiments, separate dimension category 
166 records may be provided. These records may be stored as 
a part of the intermediate table database 160 discussed above, 
or in a separate database (not shown). In some implementa 
tions the association between intermediate values 164 and a 
dimension category 166 may be implemented by providing a 
field (containing a foreign key, for example) in the interme 
diate table 162 that references the record for a particular 
dimension category 166. 
0068. Once the associations between the dimension cat 
egories 166 and the intermediate values 164 have been estab 
lished, a business analyst may be able to derive KPI values 
from the intermediate values 164 using the dimension catego 
ries 166, as earlier discussed. For example, a business analyst 
may select KPI values by filtering the intermediate values 164 
to only show sales for the Miami 166g location, or may sum 
up the total sales for the Q1 calendar quarter 166a for each 
of the store location dimension categories 166B, as discussed 
in FIG. 1A. 

0069 FIG.3 also illustrates the comments 174 being asso 
ciated with at least one dimension category 166. As illus 
trated, the comments 174 are shown on the right of the indi 
cated Store location dimension category 166B columns, and 
an X is shown in the record for which a comment 174 is 
associated with the indicated dimension category 166. As 
illustrated, there are two comments 174a, 174b forming the 
discussion thread: the comment 174a from the user Adam 
associated with the Chicago 166f store location and the Q1 
166a date dimension category, and the comment 174b from 
the user Jane also associated with the Chicago 166f store 
location and the Q1 166a date dimension category. 
0070. In more complex embodiments, these multiple 
dimension categories 166 may have various relationships. For 
example, each of the store location dimension categories 
166B may belong to another parent dimension category 
related to a geographical region (e.g., a Region dimension 
category (not shown)). In some such embodiments, the rela 
tionship may be stored as a parent-child hierarchical relation 
ship. In Such embodiments, a comment 174 associated with a 
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Store Location dimension category 166B may automati 
cally be associated with its parent Region dimension cat 
egory that encompasses it. When rendering the visualization 
of the KPI for a particular dimension category 166, the dash 
board generator 130 can be configured to determine if the 
particular dimension category 166 has any children dimen 
sion categories 166 so that any comments 174 for the children 
dimension categories 166 may also be rendered. For example, 
if rendering KPI values for a region dimension category 166, 
the comment 174 for the Store Location 166B dimension 
category may also be rendered. In further embodiments, 
nested child dimension category 166 hierarchies may also be 
stored. 
0071. For date dimension categories 166, the relationships 
between different date dimension categories 166 may be 
automatically identified by a dashboard generator 180 as they 
typically do not change across different sets of intermediate 
values 164. For example, a Year dimension category 166 
may encompass a Quarter dimension category 166, which 
may in turn encompass a Month dimension category 166. In 
some embodiments, the hierarchy of relationships for a date 
dimension category 166 may be defined by known date stan 
dards such as Gregorian, Fiscal or ISO 8601 (an international 
standard based on week numbers). 
0072. In FIG. 3, the relationship between a Month 
dimension category 166 and a Quarter dimension category 
166 is illustrated with the Quarter dimension category col 
umn shown in thick outline encompassing the Month 
dimension category 166 columns. 
0073. Additional details regarding how comments 174 are 
entered will now be explored in greater detail. The discussion 
below will refer to the general overview discussed in FIG.1A, 
as well as FIGS. 4, 5A, 5B and 5C. 
0074 Referring to FIG.4, shown there is a flowchart illus 
trating a sequence of events for providing a discussion thread 
124 to KPI information, in accordance with an embodiment 
of the present disclosure. 
0075. A first step may be to render the dashboard 120 
(block 410). The dashboard 120 may display a KPI value 176 
corresponding to at least one business value 144 stored in the 
business database 142. The dashboard 120 may, for example, 
be generated by the dashboard generator 180 and rendered by 
the renderer 130, as discussed above. 
0076 Referring also to FIG. 5A, shown there generally is 
a version of the dashboard 120 displaying KPI visualizations 
122 discussed in FIG. 1A at a first point in time (time A). At 
this time, a store manager and a regional manager may view 
the KPI data shown in the KPI visualization 122 in the gen 
erated dashboard 120. As illustrated, a KPI visualization 122a 
displays total sales for various store locations 166B in the 
Q1 166a dimension category as derived from the interme 
diate values 164 in the intermediate table 162. The illustrated 
bar chart contains store location depictions 566B in the 
x-axis, and the total sales (i.e., KPI value depictions 576 
corresponding to KPI values 176 along the y-axis). 
0077. As illustrated, the discussion thread 124 window 
does not yet contain any comments 174 because none have 
been entered. Also, the dimension category selectors 126 
(which have been illustrated, for example, as drop down 
menus 126a, 126b, but can be implemented as any user inter 
face mechanism or control that allows a user to select an item) 
do not show any highlighted dimension categories 166. 
0078. The available dimension categories 166 that are 
selectable in the dimension category selector 126 may corre 
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spond to the dimension categories 166 used to derive the KPI 
values 176 from the intermediate values 164. For example, 
one selectable dimension category may be the Q1 166a date 
range for which the total sales are displayed in the KPI visu 
alization 122a. 
0079 Also selectable in the dimension category selector 
126 are dimension categories 166 which are visible in the KPI 
visualization 122a or otherwise form part of the KPI values 
176 being depicted. For example, the KPI values 176 include 
total sales for each store location 166B. In such case, each 
store location 166B may be identified as a dimension category 
166 that can be selected in the dimension category selector 
126. 
0080. After having populated the dimension category 
selector 126 with selectable dimension categories 166, a com 
ment 174 may be received in the discussion thread 124 win 
dow. 
I0081 Continuing on with the example discussed in FIG. 
1A, the regional manager (Adam in our example) may have 
a question regarding the low sales in the KPI value depiction 
576a that are illustrated for the Chicago store location 566b 
in the KPI visualization 122a. He may then access the Dis 
cussion Thread 124 window to insert a comment 174. 
I0082 Referring to FIG. 5B, shown there is an illustration 
at a second point in time (time B) of the dashboard of FIG.5A, 
with the discussion thread 124 displaying one received com 
ment 174a. 

0083. Before the comment 174a is entered, one or more 
selected dimension categories 166 corresponding to the illus 
trated KPI value 176a may be determined (Block 412). Par 
ticularly, the entered comment 174a may correspond the 
underlying KPI value 176 for a KPI value depiction 576. To 
facilitate such determination of the selected dimension cat 
egories 166, the user Adam may operate the dimension 
category selector 126 to enter the dimension categories 166 
corresponding to the KPI value 176a. For example, since the 
intended comment 174 is directed at the low sales for the first 
quarter (Q1 166a) at the Chicago store location 166f the 
dimension categories Q1 166a and Chicago 166fmay be 
selected in the drop down boxes 126a and 126b in the dimen 
sion category selector 126. Once the dimension categories 
166 have been selected in the dimension category selector 
126, the comment 174a may be entered. 
0084. To receive such comment 174a, the discussion 
thread 124 window may provide a separate text entry area for 
allowing the text comment 174 to be entered. In some 
embodiments, this may be a popup text window, although it 
will be understood that other suitable text entry methods may 
also be possible. It will also be understood that other com 
ments 174 beside text comments (e.g., rich text, HTML 
markup, embedded video or audio, an image, a file attach 
ment or a hyperlink to other relevant information internal or 
external to the dashboard 120) may also be entered. A com 
ment 174 may also be associated with other pieces of infor 
mation, Such as the date and time the comment was created 
and/or last modified. Such date and time may be displayed as 
part of, or in conjunction with, the comment 174. 
I0085. In more complex embodiments, the manual selec 
tion of dimension categories 166 in the dimension category 
selector 126 can be avoided. In such case, the dimension 
categories 166 associated with the comment 174 may be 
automatically selected based on the highlighting, clicking or 
selection of an area on the KPI visualization 122 correspond 
ing to the KPI value 176a. For example, the dashboard 120 
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may be provided with a Discussion mode in which, the 
selection of KPI value depictions 576 on the KPI visualiza 
tion 122 provides an option for the entry of comments 174 
with respect to the dimension categories 166 associated with 
the KPI value 176 underlying the selected KPI value depic 
tion 576. In the example, the dimension categories 166 may 
be implicitly selected when a user Adam selects the vertical 
bar KPI value depiction 576a in the bar chart corresponding 
to the total sales for the Chicago store location 166f for the 
calendar quarter (Q1 166a). In such scenario, the KPI visu 
alization 122 may be configured to identify the KPI values 
176 it is illustrating such that when the KPI value depiction 
576a corresponding to the KPI values 176 is selected, the KPI 
visualization 122 can communicate the dimension categories 
166 associated with the KPI value 176 to the dimension 
category selector 126. 
I0086. In the example, this would mean that the KPI visu 
alization 122 may be operable to communicate to the dimen 
sion category selector 126 that the selected KPI value depic 
tion 576a corresponds to the Chicago 166f dimension 
category and the Q1166a dimension category. Accordingly, 
any comment 174 entered would be associated with these 
selected dimension categories 166, and a dimension category 
selector 126 may not be explicitly operated by the viewer of 
a dashboard 120. 

0087. After the dimension categories 166 are selected in 
the dimension category selector 126, Adam may enter his 
comment 174a (i.e., “Why are sales down?”) so that it is 
received by the dashboard discussion thread system 104 
(Block 414). The entered comment 174a may subsequently 
be associated with the dimension categories 166 selected in 
the dimension category selector 126 (Block 416). 
0088. Once entered, the comment module 184 may be 
configured to generate the discussion thread 124 including 
the comment 174a. This discussion thread 124 may be further 
rendered in association with the depicted KPI value 176a 
(block 418) such as is illustrated in FIG. 5B. As noted earlier, 
while the discussion thread 124 is illustrated as a separate 
window beside the dashboard 120, the discussion thread 124 
may also be rendered next to the KPI value depiction 576 that 
it relates to. For example, such depiction may be in the form 
of depicting an indicator (a tool tip, Small icon or graphic, for 
example) near the KPI value depiction 576 Such that if 
accessed (e.g., clicked on or hovered over with a mouse 
pointer, finger, Stylus or other pointing device), the discussion 
thread 124 may be depicted. 
I0089. To respond to the comment 174a left by the user 
Adam, the store manager Jane’ for the Chicago 166f store 
location may wish to enter her own comment 174 to address 
the regional manager's question regarding store performance. 
0090 Referring to FIG. 5C, shown there is an illustration 
at a third point in time (time C) of the dashboard 120 in FIGS. 
5A and 5B after additional comments 174 have been received. 
As illustrated, the user Jane has added her response com 
ment 174b ("A blizzard reduced foot traffic') to the first 
comment 174a from Adam. FIG.5C also shows a follow up 
comment 174c from Adam asking “The blizzard only hit 
Chicago?” 
0091. The process of receiving additional comments 174 
(block 420) may be similar to what is described above when 
entering the first comment 174. That is, if the same dimension 
categories 166 are selected in the dimension category selector 
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126 as when entering the first comment 174, the additional 
comments 174 may be added to the same discussion thread 
124. 
0092. Since the various comments 174 making up the 
discussion thread 172 can be associated with the selected 
dimension categories 166 identified in the dimension cat 
egory selector 126 (i.e., the Q1 166a date range and the 
Chicago 166f store location), the entirety of the discussion 
thread 124 can also be considered to be associated with the 
selected dimension categories 166. Consequently, if other 
dimension categories 166 are Subsequently selected in the 
dimension category selector 126, the discussion thread 124 
may not be visible, and other comments 174 associated with 
the other selected dimension categories 166 may be dis 
played. 
0093. While FIG.5C illustrates a discussion thread 124 as 
having discussion comments 174 entered by two users, it will 
be understood that comments 174 may be entered by just one 
or a number of other users. 

0094. As illustrated, the discussion thread 124 may dis 
play comments 174 in chronological order (i.e., a newly 
received comment 174 is displayed after the most recently 
received comment 174). However, it will be understood that 
in some embodiments, the comment module 184 may be 
configured to receive (and the renderer 130 may be config 
ured to render) nested hierarchical comments. That is, when 
adding a comment 174 to a discussion thread 124, the com 
ment 174 may not necessarily respond to the last entered 
comment 174. Instead, the user may be presented with an 
option to respond directly to any one of the displayed com 
ments 174. 

(0095 For example, for the dashboard 120 shown in FIG. 
5C, the user Jane' may be able to enter another comment 174 
in further response to the initial question 174a (“Why are 
sales down?”) posed by the user Adam. This comment may, 
for example be “Also, a competing store opened next door. 
Since such comment 174 may be in direct response to the first 
comment 174a, the additional comment 174 may be dis 
played as being associated with the initial comment 174a 
(e.g., displayed directly below the initial comment and further 
indented from the edge of the discussion thread 124 window). 
This may result in discussion thread 124 not appearing in 
chronological order. In more complex embodiments, further 
comments 174 in response to other responding comments 174 
may resultin nested comment hierarchies that are many levels 
deep. 
0096. As can be seen, the discussion thread 124 may allow 
different users to discuss KPI values 176 that they see on a 
dashboard 120. While the discussion thread 124 may be asso 
ciated with selected dimension categories 166, there may be 
scenarios when it is desirable to limit the type of users who 
may access, view, enter or modify (edit) comments 174. For 
example, ifa comment 174 contains confidential information, 
the comment may only be viewed by users with the proper 
access privileges. 
0097. The operation of the optional security module 186 
and security database 190 shown in FIG. 1B will now be 
discussed. 
0098. The security module 186 may be connected to the 
comment module 184 so that when a comment 174 is 
accessed (e.g., if the renderer 130 is rendering a discussion 
thread 124), the comment module 184 may prevent access to 
the comment 174 for which an accessing user does not have 
appropriate privileges. In Such way, the security module 186 
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can be thought of as authenticating the comment 174 before 
the comment 174 is accessed in the discussion thread 172. 

0099. In some embodiments, the privileges of the viewer 
of the dashboard 120 may be associated with an authentica 
tion level 192 (i.e., a security level or user group that specifies 
access (e.g., read/write/delete) privileges). Comments 174 
may similarly be associated with an authentication level 192. 
Before the comment 174 is allowed to be accessed, the secu 
rity module 186 may first verify that the viewer has the same 
or a higher authentication level 192 than the comment 174 
that is to be accessed. 

0100 For example, if a viewer belongs to a marketing 
team, comments 174 may be configured to have an authenti 
cation level such that the comment 174 is only authenticated 
(i.e., allowed to be accessed) when viewed by members who 
have the same authentication level (i.e., are a part of the 
marketing team). If a viewer does not have the same (or a 
higher) authentication level, the comment 174 is not authen 
ticated, and the comment 174 is prevented from being 
accessed. In some embodiments, the discussion thread 124 
itselfmay also be associated with an authentication level Such 
that a comment 174 may not be entered if the user does not 
meet or exceed the authentication level of discussion thread 
124. 

0101. In further embodiments, an authentication level can 
be associated with a particular KPI. In such case, a comment 
174 may not be visible when the same data point is displayed 
in a different KPI. Such feature may be useful, for example, 
when the same data point appears in multiple KPIs. Further, 
the discussion thread 124 window may be configured to pro 
vide an option for the user to filter the display of comments 
174 on a per-KPI basis (e.g., via a dropdown menu containing 
a list of available KPIs). In some such embodiments, com 
ments 174 associated with multiple KPIs may be displayed in 
the same discussion thread 124 window if multiple KPIs are 
selected to be viewed. 

0102 Additionally or alternatively, an authentication level 
may be associated with a project (a product launch or mar 
keting campaign, for example) that users of a dashboard may 
be participating in Such that individuals not participating in 
the project would not be able to access the comments 174. The 
project may give rise to a particular dashboarding endeavor 
Such that the data associated with generating the dashboard 
(e.g., an intermediate table 162) may be associated with one 
or more authentication levels associated with the project. 
Comments 174 associated with such dashboard may, in turn, 
also be associated with the same one or more authentication 
levels. 

0103 Moreover, in some embodiments, there may be an 
authentication level that restricts the accessing of comments 
174 only to those who originally entered the comment 174. 
Such comments 174 may be considered private to the user 
who entered them. 

0104. In other embodiments, the authentication level may 
be associated with the dimension category 166 corresponding 
to the discussion thread 124. For example, in the earlier 
example for comments 174 related to the Chicago 166f store 
location's store performance. Such discussion thread 124 may 
be limited to viewers belonging to an authentication level that 
is allowed to view information related to the Chicago 166f 
store location. That is, a store manager for another store 
location may not be able to view the comments 174 that have 
been entered related to the Chicago 166f store location. 
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0105. Furthermore, in some embodiments, comments 174 
may be associated with a comment group (i.e., a virtual 
container for comments 174 and/or discussion threads 124) 
which one or more comments 174 and/or the discussion 
thread 124 may be associated with. In such embodiments, an 
authentication level may be additionally or alternatively asso 
ciated with the comment group so that access to comments 
174 within the comment group can be based on the authenti 
cation level for the comment group instead of on a per 
comment 174/discussion thread 124 basis. Using a comment 
group to configure the authentication level may allow for 
greater efficiency when providing for the security of received 
comments 174 in that multiple comments 174 and/or their 
associated discussion threads 124 may have their security 
configured via the comment group instead of on an individual 
basis. The authentication levels for a comment group can be 
configured to correspond to any one or more of the discussed 
entities, such as a KPI, a project, a team, a dimension cat 
egory, and/or user group privileges/permissions. 
0106 Referring again to FIG. 3, an additional or alterna 
tive embodiment for implementing date dimension categories 
166A will now be explored. 
0.107 To facilitate the determination of whether a com 
ment 174 should be displayed in a visualization of a KPI, the 
comment 174 may store a date range (not shown) for which 
the comment 174 should be displayed. For example, for the 
comment 172a associated with the Q1 166a date dimension 
category, the date range 310 may be stored as Jan. 1-Mar. 
31. The limits of the date range may be defined arbitrarily, 
without dependency on, or reference to, available date dimen 
sion categories or intermediate values. 
0108. To determine ifa comment 174 should be displayed, 
the dashboard generator 180 may be configured to determine 
if a date intermediate value 164 corresponding to the date 
dimension category 166 being visualized corresponds to the 
date range for the comment 174. In other words, the dash 
board generator 180 may be configured to determine if the 
date range of a comment 174 falls within the range for the date 
dimension categories 166 being visualized in the KPI. If so, 
the comment 174 may be displayed; if not, the comment 174 
should not be displayed. 
0109 Consider, for example, a KPI visualization that 
shows Sales by Months for the first calendarduarter (i.e., the 
Q1 166a dimension category having a date range of Jan. 
1-Mar. 31). If a comment 174 is associated with the Jan 
166b and Feb 166c date dimension categories such that it 
stores a date range of Jan. 15-Feb. 15”, for example, such 
comment 174 would be viewable on the dashboard 120 
because the Jan 15-Feb. 15” date range would fall within the 
Q1 date range (Jan. 1-Mar. 31). That is, the intermediate 
values 164 being displayed for the date range of the dimen 
sion category 166 would correspond to the date range of the 
comment 174. 

0110. It will be understood by persons skilled in the art that 
variations are possible in variant implementations and 
embodiments of the described dashboard creation system 
100. Such variations include, but are not limited to, variations 
in the connectivity amongst described components, the 
sequence of execution by the described components, the orga 
nization of described components, as well as the data struc 
tures and types of data stored. Further, while the above 
embodiments have been described with respect to KPI infor 
mation, it will be understood that the described methods and 
systems may also be used to provide comments and/or a 
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discussion thread to any type of intermediate data having 
dimension categories generated from business values. 
0111. The steps of a method in accordance with any of the 
embodiments described herein may be provided as execut 
able software instructions stored on computer-readable 
media, which may include transmission-type media. Such 
steps may not be required to be performed in any particular 
order, whether or not such steps are described in claims or 
otherwise in numbered or lettered paragraphs. 
0112 The invention has been described with regard to a 
number of embodiments. However, it will be understood by 
persons skilled in the art that other variants and modifications 
may be made without departing from the scope of the inven 
tion as defined in the claims appended hereto. 

1. A system for providing a discussion thread to key per 
formance indicator information displayed on a dashboard, the 
system comprising: 

a) a renderer for rendering a dashboard displaying a key 
performance indicator value corresponding to at least 
one business value; and 

b) a comment module configured to receive a comment 
corresponding to the displayed key performance indica 
tor value, and generate a discussion thread comprising 
the comment; 

wherein the renderer is configured to render the discussion 
thread in association with the key performance indicator 
value. 

2. The system of claim 1, further comprising: 
a) an intermediate table comprising intermediate data, 

wherein the intermediate data comprises: 
i) a plurality of intermediate values, wherein a selected 

intermediate value corresponds to the at least one 
business value, and 

ii) a plurality of dimension categories, each dimension 
category corresponding to a unique group of at least 
one of the plurality of intermediate values, wherein a 
selected dimension category corresponds to the 
selected intermediate value. 

3. The system of claim 2, wherein the comment module is 
configured to associate the comment with the selected dimen 
Sion category. 

4. The system of claim 2, wherein the comment module is 
configured to associate the discussion thread with the selected 
dimension category. 

5. The system of claim 2, further comprising 
a) a key performance indicator deriver configured to: 

i) determine the unique group of at least one intermedi 
ate value corresponding to the selected dimension 
category; and 

ii) derive the displayed key performance indicator value 
from the unique group of at least one intermediate 
value. 

6. The system of claim 2, further comprising a security 
module operatively coupled to the comment module, the 
security module configured to authenticate the comment. 

7. The system of claim 6, wherein at least one dimension 
category is associated with an authentication level. 
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8. The system of claim 1, wherein the discussion thread 
comprises a plurality of related comments. 

9. A dashboard comprising the rendered key performance 
indicator value and the corresponding discussion thread, gen 
erated by the system of claim 1. 

10. A method for providing a discussion thread to key 
performance indicator information displayed on a dashboard, 
the method comprising: 

a) rendering a dashboard displaying a key performance 
indicator value corresponding to at least one business 
value; 

b) receiving a comment corresponding to the displayed key 
performance indicator value, and generating a discus 
sion thread comprising the comment; and 

c) further rendering the discussion thread in association 
with the key performance indicator value. 

11. The method of claim 10, further comprising: 
a) creating an intermediate table comprising intermediate 

data, wherein the intermediate data comprises: 
i) a plurality of intermediate values, wherein a selected 

intermediate value corresponds to the at least one 
business value, and 

ii) a plurality of dimension categories, each dimension 
category corresponding to a unique group of at least 
one intermediate value, wherein a selected dimension 
category corresponds to the selected intermediate 
value. 

12. The method of claim 11, further comprising 
a) associating the comment with the selected dimension 

category. 
13. The method of claim 10, further comprising 
a) associating the discussion thread with the selected 

dimension category. 
14. The method of claim 10, further comprising 
a) determining the unique group of at least one intermedi 

ate value corresponding to the selected dimension cat 
egory; and 

b) deriving the displayed key performance indicator value 
from the unique group of at least one intermediate value. 

15. The method of claim 10, further comprising 
a) authenticating the comment. 
16. The method of claim 15, wherein said authenticating 

comprises verifying the comment against an authentication 
level. 

17. The method of claim 16, wherein at least one dimension 
category is associated with the authentication level. 

18. The method of claim 10, wherein the discussion thread 
comprises a plurality of related comments. 

19. A dashboard comprising the rendered key performance 
indicator value and the corresponding discussion thread, gen 
erated by the method of claim 10. 
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