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(57) ABSTRACT 

In accordance with the teachings described herein, Systems 
and methods are provided for graphically distinguishing 
levels from a multidimensional database. Levels from a 
multidimensional database are distinguished, such as by 
associating two or more of database's levels with a plurality 
of different visual indicators. 
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SYSTEMAND METHOD FOR GRAPHICALLY 
DISTINGUISHING LEVELS OF A 
MULTIDIMIENSIONAL DATABASE 

FIELD 

0001. The technology described in this patent document 
relates generally to database operations, and more particu 
larly to multidimensional database processing operations. 

BACKGROUND 

0002 Database technology has evolved to where multi 
dimensional data can be stored and retrieved. In a multidi 
mensional database, data is categorized into measures which 
are numerical in nature and into dimensions (e.g., textual 
dimensions, time dimensions, etc.) which characterize the 
measures. The dimensions have hierarchies and have found 
utility in many fields, including the data warehousing field 
and the Online Analytical Processing (OLAP) field. Despite 
the evolution of database technology, data visualization of 
multidimensional data has remained limited. 

SUMMARY 

0003. In accordance with the teachings described herein, 
systems and methods are provided for graphically distin 
guishing levels of a multidimensional database. As an 
example, a method can be used with one or more processing 
devices in order to graphically distinguish levels of a mul 
tidimensional database and may include the steps of receiv 
ing a query for retrieving data from the multidimensional 
database, wherein the multidimensional database contains a 
first dimension that is hierarchically arranged to categorize 
data in a plurality of levels; associating two or more of the 
plurality of levels in the first dimension with a plurality of 
colors; and generating display information based upon the 
results obtained through the query upon the multidimen 
sional database. As another example, a system can be 
configured for graphically distinguishing levels from a mul 
tidimensional database and may include a server computer 
that includes the multidimensional database and a client 
computer. The client computer may be operable to retrieve 
data from the multidimensional database, and to execute a 
program for displaying information retrieved from the mul 
tidimensional database. The generated display information 
may be used to provide a graphical display that shows the 
query results categorized in at least the first dimension, 
wherein a plurality of colors are used to graphically distin 
guish the two or more levels in the first dimension. The 
colors may include different colors, shades of a single color, 
or shades of gray-scale. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0004 FIG. 1 is a block diagram depicting computer and 
Software components for use with a multidimensional data 
base and also depicting characteristics of the multidimen 
sional database. 

0005 FIG. 2 illustrates an example OLAP table for 
displaying data from an OLAP cube. 

0006 FIG. 3 is a flow diagram showing an example 
method for graphically distinguishing levels in a multidi 
mensional database. Such as an OLAP cube. 
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0007 FIG. 4 is an example of an OLAP table that uses 
colors to graphically distinguish between the levels in two 
dimensions of an OLAP cube. 

0008 FIG. 5 illustrates five example gradient schemes 
that may be used to graphically distinguish levels of a 
multidimensional database. 

0009 FIG. 6 is another example of an OLAP table that 
uses colors to graphically distinguish between the levels in 
two dimensions of an OLAP cube. 

0010 FIG. 7 is an example of an OLAP chart that uses 
shades of a color to graphically distinguish between the 
levels in a textual dimension of an OLAP cube. 

0011 FIG. 8 is another example of an OLAP chart that 
uses shades of a color to graphically distinguish between the 
levels in a textual dimension of an OLAP cube. 

0012 FIGS. 9A and 9B show an example OLAP chart 
that uses shades of a color to graphically distinguish 
between two dimensions in an OLAP cube. 

0013 FIGS. 10A and 10B is an example of an OLAP 
chart that uses shades of a color to graphically distinguish 
between the levels in two dimensions of an OLAP cube. 

0014 FIG. 11 is an example of an OLAP table that uses 
colors to graphically distinguish between the levels in three 
dimensions of an OLAP cube. 

0.015 FIG. 12 is another example of an OLAP table that 
uses colors to graphically distinguish between the levels in 
three dimensions of an OLAP cube. 

0016 FIGS. 13 and 14 are examples OLAP tables that 
illustrate the use of a color gradient scheme in a breadcrumb. 
0017 FIG. 15 is a block diagram of a system for graphi 
cally distinguishing levels of a multidimensional database. 

DETAILED DESCRIPTION 

0018 FIG. 1 depicts a system for use with a multidi 
mensional database 2. An end user 4 or a host application 6 
(such as a data warehousing application, or an Online 
Analytical Processing (OLAP) or a data mining application) 
initiates a query to the multidimensional database 2 via a 
database engine 8. The database engine 8 processes the 
query, such as by parsing and translating, optimizing, and 
evaluating in order to formulate a logical expression from 
the query. 
0019. The logical expression can be in the form of a 
plurality of terms connected via a plurality of operators such 
as logical operators, relational operators, arithmetic opera 
tors, etc. The engine 8 then scans the multidimensional 
database 2 to locate and relate data records 10 that fulfill the 
logical expression and return the results to the end user 4 or 
host application 6. 
0020 FIG. 1 further illustrates example characteristics of 
a multidimensional database 2. In a multidimensional data 
base 2, data records 10 contain numerical measures 20 and 
dimensions (e.g., textual, time, etc.) 16 that characterize the 
numerical measures 20. The multidimensional database 2 
views data records 10 as cubes 12 that contain hierarchies of 
the dimensions 14. Stated another way, a cube 12 represents 
a particular set of dimensions that the user can use to view 
the data records 10. 
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0021. The dimensions 14 of the database's cubes are used 
for selecting and aggregating data at the desired level of 
detail. A dimension 16 is organized into a hierarchy com 
posed of multiple levels 18, each representing a level of 
detail required by the desired analysis. For example, a 
dimension could contain geography information, time infor 
mation, customer profile information, or other types of 
hierarchical data. The dimension could be arranged hierar 
chically starting from a general designation to a more 
specific one—e.g., a geography hierarchy could be arranged 
at a state level which could decompose to a county geo 
graphical level which could decompose even further, Such as 
to a city or township geographical level. 

0022. A table with nested cells may be used to display 
data within an OLAP cube 12. The nested cells of the table 
can be structured such that the presence and absence of 
division lines represent the hierarchical nature of the data. 
FIG. 2 illustrates an example OLAP table 30 for displaying 
data from an OLAP cube. The illustrated OLAP table 30 
includes two example dimensions: a time dimension 32 and 
a geography dimension 34. The time dimension 32 includes 
two levels, “year'36 and “quarter'38, and the geography 
dimension 34 includes three levels, “geography'40, “coun 
try'42 and “region'44. 

0023. As illustrated, the OLAP table 30 may be expanded 
or collapsed to show or hide the cells in a particular level. 
For instance, in the illustrated example, the year level 
“1994 in the time dimension 32 has been expanded (e.g., by 
selecting a "+" icon) to show the cells at the quarter level 38, 
and the year level “1993 has been collapsed (e.g., by 
selecting a '-' icon) to show only the cells at the year level 
36. Also, the country level “USA in the geography dimen 
sion 34 has been expanded to show the cells at the region 
level 44 (East, West and USA Total), and the country levels 
“Canada' and “Germany have been collapsed to show only 
the cells at the country level 42. However, because data may 
be expanded or collapsed at different levels within the 
hierarchy of the OLAP table 30, it may often be difficult to 
ascertain which cells are at the same level. For example, 
without the geographic knowledge, it may be difficult to 
determine by looking at the table 30 whether Germany is at 
the same level as USA or East and West. 

0024 FIG. 3 is a flow diagram showing an example 
method for graphically distinguishing levels in a multidi 
mensional database, such as an OLAP cube. The method 
may, for example, begin when a database software applica 
tion receives a query for retrieving data from the multidi 
mensional database. At step 50, the method determines the 
hierarchical structure for a first dimension of the data. For 
example, with reference to FIG. 2, the method may deter 
mine that the time dimension 32 includes two levels 36 and 
38. Then, gradients are applied to a pre-selected number (N) 
of the levels at step 52, and colors are associated with each 
of the gradients at step 54. For instance, different colors or 
different shades of a single color may be associated with 
each of the pre-selected number (N) of levels in the dimen 
sion. If shades of a single color are used, then the levels of 
the dimension may be represented by progressively darker 
or progressively lighter shades of the color to illustrate the 
hierarchical nature of the data. In another example, the 
colors associated with each of the gradients may be different 
shades of gray-scale. 
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0025. In step 56, the data is displayed (e.g., in an OLAP 
table) using the assigned colors to graphically distinguish 
between the levels of the dimension. In addition, if the 
hierarchical structure of the dimension includes more than 
the pre-selected number (N) of levels, then a constant color 
may be assigned to the remaining levels at step 58, and 
displayed at step 60. The method may then be repeated, if 
necessary, to graphically distinguish the levels of additional 
dimensions of the data. For instance, two or more of the 
levels in a first dimension of the data may be graphically 
distinguished using shades of a first color, and two or more 
of the levels in a second dimension of the data may be 
graphically distinguished using shades of a second color. 

0026 FIG. 4 is an example of an OLAP table 70 that uses 
colors to graphically distinguish between the levels in two 
dimensions of an OLAP cube. The OLAP table 70 illustrated 
in FIG. 4 includes the same data as the example 30 of FIG. 
2. However, in this example, the levels of the time and 
geography dimensions 72, 74 are distinguished using a color 
gradient Scheme. The levels in the geography dimension 74 
are displayed using a first color (illustrated in the drawing by 
diagonal lines), and the levels in the time dimension 72 are 
displayed using a second color (illustrated in the drawing by 
horizontal lines). 
0027. In order to convey the hierarchical nature of the 
data, progressively darker shades of the color can be used to 
distinguish between levels in a dimension based on the depth 
of the level. Color shading is illustrated in the drawings by 
the spacing between the lines representing a color, with 
closer spacing representing a darker shade. For example, in 
the geography dimension 74 the geographic-all level is the 
lightest shade of the first color, the region level is the darkest 
shade of the first color, and the country level is a shade 
between the darkest and lightest. Similarly, in the time 
dimension 72 the year level is the lighter shade of the second 
color and the quarter level is the darker shade of the second 
color. In this manner, a user can ascertain from the color of 
the display the depth of the data in the overall OLAP cube 
structure. For instance, because the illustrated Germany 
level has the same gradient (i.e., the same color shading) as 
the USA level, and is one shade lighter than the East and 
West levels, the user can be certain from the display that 
Germany is at the same level as USA and not a level above 
East and West. 

0028) If a dimension in the illustrated example 70 
included additional levels, then increasingly darker shades 
of the color may be used to distinguish from higher levels. 
For example, if the geography dimension 74 included a level 
beyond region (e.g., state, county, city, etc.), then this 
additional level may be displayed with a darker shade of the 
first color than what was used to display the region level. In 
one example, progressively darker shades of a color may be 
associated with levels of a dimension up to a pre-determined 
level, and then all levels beyond the pre-determined level 
may be displayed using the same (e.g., darkest) shade of the 
color. 

0029 FIG. 5 illustrates five example gradient schemes 
75-79 that may be used to graphically distinguish levels of 
a multidimensional database. In the first two examples 75 
and 76, the levels in a dimension are distinguished using a 
color gradient scheme with shades of a single color. In the 
first example 75, the levels are distinguished using progres 
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sively darker shades of the color, and in the second example 
76, the levels are distinguished using progressively lighter 
shades of the color. In the third example 77, the levels in a 
dimension are distinguished using different colors. In the last 
two examples 78 and 79, the levels in a dimension are 
distinguished using shades of gray-scale (gray-scale is rep 
resented using a cross-hatch pattern). Specifically, in the 
fourth example 78 the levels are distinguished using pro 
gressively darker shades of gray-scale, and in the fifth 
example 79, levels are distinguished using progressively 
lighter shades of gray-scale. The examples illustrated in 
FIG. 4 and FIGS. 6-15 use a color gradient scheme similar 
to the first two examples, 75 and 76, shown in FIG. 5, 
however, other examples could use different gradient 
schemes, such as the gradient Schemes illustrated in 
examples 77-79. 
0030 FIG. 6 is another example of an OLAP table 80 
that uses colors to graphically distinguish between the levels 
in two dimensions of an OLAP cube. The OLAP table 80 in 
this example is similar to the example 70 of FIG. 4, except 
that the color gradient scheme progresses from dark to light, 
instead of light to dark. That is, the highest levels in a 
dimension are displayed using the darkest shade of a color, 
and deeper levels are distinguished using progressively 
lighter shades of the color. In the illustrated example 80, the 
levels of the geography dimension 84 are displayed using 
progressively lighter shades of a first color (illustrated by 
diagonal lines), and the levels of the time dimension 82 are 
displayed using progressively lighter shades of a second 
color (illustrated by horizontal lines). For example, in the 
geography dimension 84 the geographic-all level is the 
darkest shade of the first color, the region level is the lightest 
shade of the first color, and the country level is a shade 
between the darkest and lightest. 
0031) If a dimension in the example 80 of FIG. 6 
included additional levels, then increasingly lighter shades 
may be used to distinguish from higher levels. In addition, 
progressively lighter shades of a color may be associated 
with levels up to a pre-determined level, and then all levels 
beyond the pre-determined level may be displayed using the 
same (e.g., lightest) shade of the color. 
0032 FIG. 7 is an example of an OLAP chart 90 that uses 
shades of a color to graphically distinguish between the 
levels in a textual dimension of an OLAP cube. In the 
illustrated OLAP chart 90, three levels 92 of a geographic 
dimension are included along the horizontal axis of the chart 
90, and the predicted sum for seven different levels (1-7) in 
the time dimension are illustrated by vertical bars (1-7) at 
each of the geography levels 92. The levels in the geography 
dimension 92 are distinguished using progressively darker 
shades of a first color (illustrated by diagonal lines) based on 
the depth of the level. In the illustrated example, the darkest 
shade is used to display the region level (East and West), the 
lightest shade is used to display the all-geographic level, and 
a shade between darkest and lightest is used to display the 
country level (Canada, Germany and USA). 
0033. If the geographic dimension 92 in the example of 
FIG. 7 included additional levels, then increasingly darker 
shades may be used to distinguish from higher levels. In 
addition, progressively darker shades of a color may be 
associates with levels up to a pre-determined level, and then 
all levels beyond the pre-determined level may be displayed 
using the same (e.g., darkest) shade of the color. 
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0034 FIG. 8 is another example of an OLAP chart 100 
that uses shades of a color to graphically distinguish 
between the levels in a textual dimension of an OLAP cube. 
The OLAP chart 100 in this example is similar to the 
example 90 of FIG. 7, except that the color gradient scheme 
progresses from dark to light, instead of light to dark. That 
is, the highest level in the geographic dimension 102 is 
displayed using the darkest shade of the color, and deeper 
levels are displayed using progressively lighter shades of the 
color. Specifically, the geographic-all level is displayed 
using the darkest shade, the region level (East and West) is 
displayed using the lightest shade, and the country level 
(Canada, Germany and USA) is displayed using a shade 
between darkest and lightest. 

0035) If a dimension in the example 100 of FIG. 8 
included additional levels, then increasingly lighter shades 
may be used to distinguish from higher levels. In addition, 
progressively lighter shades of a color may be associated 
with levels up to a pre-determined level, and then all levels 
beyond the pre-determined level may be displayed using the 
same (e.g., lightest) shade of the color. 

0.036 FIGS. 9A and 9B show an example OLAP chart 
110 that uses shades of a color to graphically distinguish 
between two dimensions in an OLAP cube. In this example, 
two dimensions 112, 114 are along the horizontal axis of the 
chart 110: a consumer profile dimension 112 and a time 
dimension 114. Data at different levels is presented in the 
chart 110 by the vertical bars (Total Retail PriceSum and 
Total CostSum). In order to distinguish between the two 
dimensions 112, 114 displayed along the horizontal axis of 
the chart 110, the levels of the consumer profile dimension 
112 are displayed using a first color shading and the levels 
of the time dimension 114 are displayed using a second color 
shading. In the illustrated example, the consumer profile 
dimension 112 is displayed using a lighter shade of a color 
and the time dimension 114 is displayed using a darker shade 
of the color. If additional dimensions were displayed along 
the horizontal axis of the chart 110, then increasingly lighter 
or darker shades of the color may be used to distinguish the 
dimensions. 

0037 FIGS. 10A and 10B are an example of an OLAP 
chart 120 that uses shades of a color to graphically distin 
guish between the levels in two dimensions of an OLAP 
cube. The OLAP chart 120 in this example is similar to the 
example 110 of FIG. 9, except that the color gradient 
scheme is used to distinguish between each of the levels in 
the two dimensions displayed along the horizontal axis. The 
highest level displayed in the consumer profile dimension 
(gender) is displayed using the lightest shade of the color, 
and the next level displayed in the consumer profile dimen 
sion (age group) is displayed using the second lightest shade 
of the color. The levels of the time dimension 124 are 
displayed using shades of the color that are progressively 
darker than the shades used to display the customer profile 
dimension 122. More particularly, the highest level dis 
played in the time dimension 124 (year) is displayed using 
the third lightest shade of the color, and the deepest dis 
played level of the time dimension 124 (quarter) is displayed 
using the darkest shade of the color. 

0038 If additional levels were displayed along the hori 
Zontal axis of the chart 120, then increasingly lighter or 
darker shades of the color may be used. In other examples, 
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shades of different colors could be used to distinguish the 
levels in different dimensions displayed along the horizontal 
axis of the chart 120. For example, shades of a first color 
could be used to distinguish the levels of the time dimension 
124 and shades of a second color could be used to distin 
guish the levels of the consumer profile dimension 122. 
0039 FIG. 11 is an example of an OLAP table 130 that 
uses colors to graphically distinguish between the levels in 
three dimensions of an OLAP cube. The OLAP table 130 in 
this example is similar to the example 70 of FIG. 4, with the 
addition of a pay type dimension 132 displayed in the rows 
of the table 130 along with the geography dimension 134. In 
this example, the levels of the pay type dimension 132 are 
graphically distinguished using progressively darker shades 
of the same color used for the geography dimension 134. 
Specifically, the highest level of the pay type dimension 132 
(pay type all) is displayed using the lightest shade of the 
color and the next displayed level (pay period) is displayed 
using the second lightest shade of the color. 
0040. In other examples, different colors may be used for 
each of the three dimensions 132, 134, 136 displayed on the 
table 130, and/or the levels of a dimension 132, 134, 136 
may be distinguished using progressively lighter shades of a 
color, instead of progressively darker shades. Also, if a 
dimension 132, 134, 136 in the illustrated example 130 
included additional levels, then increasingly darker (or 
lighter) shades of the color may be used to distinguish from 
higher levels. In addition, progressively darker (or lighter) 
shades of a color may be associated with levels up to a 
pre-determined level, and then all levels beyond the pre 
determined level may be displayed using the same (e.g., 
darkest or lightest) shade of the color. 
0041 FIG. 12 is another example of an OLAP table 140 
that uses colors to graphically distinguish between the levels 
in three dimensions 142, 144, 146 of an OLAP cube. The 
OLAP table 140 in this example is similar to the example 70 
of FIG. 4, with the addition of a pay type dimension 144 
displayed in the columns of the table 140 along with the time 
dimension 142. In this example, the levels of the pay type 
dimension 144 are graphically distinguished using progres 
sively darker shades of the same color used for the time 
dimension 144. Specifically, the highest level of the pay type 
dimension 142 (pay type all) is displayed using the lightest 
shade of the color and the next displayed level (pay period) 
is displayed using the second lightest shade of the color. 
0042. In other examples, different colors may be used for 
each of the three dimensions 142, 144, 146 displayed on the 
table 140, and/or the levels of a dimension 142, 144, 146 
may be distinguished using progressively lighter shades of a 
color, instead of progressively darker shades. Also, if a 
dimension 142, 144, 146 in the illustrated example 140 
included additional levels, then increasingly darker (or 
lighter) shades of the color may be used to distinguish from 
higher levels. In addition, progressively darker (or lighter) 
shades of a color may be associated with levels up to a 
pre-determined level, and then all levels beyond the pre 
determined level may be displayed using the same (e.g., 
darkest or lightest) shade of the color. 
0043 FIGS. 13 and 14 are example OLAP tables 150, 
160 that illustrate the use of a color gradient scheme in a 
breadcrumb. The OLAP table 150 illustrated in FIG. 13 is 
similar to the example 70 of FIG. 4, except that the user has 
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drilled into the year level of 1994 (e.g., by clicking on the 
“1994 header) to display only the quarter level 154 (the 
quarters from 1994, specifically) on the table 150. The two 
levels above the displayed quarter level 154 are shown in the 
breadcrumb 152 in order to provide the user with a reference 
for determining the depth of the data displayed on the table 
150. The levels in the dimension, including both the dis 
played levels 154 and the levels in the breadcrumb 152, are 
distinguished using progressively darker shades of a color. 
In addition, the color gradient scheme for a dimension 
extends from the levels in the breadcrumb 152 to the levels 
154 displayed in the table. In the illustrated example 150, the 
first two levels in the time dimension (time all and 1994) are 
displayed in the breadcrumb 152 using the two lightest 
shades of a color, and the third level (quarter) is displayed 
in the table using the darkest shade of the color. 
0044) The OLAP table 160 illustrated in FIG. 14 is 
similar to the example of FIG. 13, except that the user has 
drilled into both the year level of 1994 and the geography 
level USA to display only the quarter level 166 for 1994 and 
the region level 168 (East and West) for USA. The time-all 
and year levels in the time dimension are displayed in a first 
breadcrumb 162, and the geographic-all and country levels 
of the geography dimension are displayed in a second 
breadcrumb 164. Similar to FIG. 13, the color gradient 
scheme used in the OLAP table is extended into the bread 
crumbs. In the time dimension, the first two levels (time all 
and 1994) are displayed in the first breadcrumb 162 using 
the two lightest shades of a first color, and the third level 
(quarter) is displayed in the table using the darkest shade of 
the first color. In the geography dimension, the first two 
levels (geographic all and USA) are displayed in the second 
breadcrumb 164, and the third level (East and West) is 
displayed in the table using the darkest shade of the second 
color. 

0045. In both FIGS. 13 and 14, additional levels in a 
dimension could be illustrated using progressively darker 
shades of the color. In other examples, progressively lighter 
shades of a color (or gray-scale) may be used to distinguish 
levels in a dimension, both in the table and in a breadcrumb, 
instead of progressively darker shades. In addition, progres 
sively darker (or lighter) shades of a color may be associated 
with levels up to a pre-determined level, and then all levels 
beyond the pre-determined level may be displayed using the 
same (e.g., darkest or lightest) shade of the color. 
0046 FIG. 15 is a block diagram of a system 170 for 
graphically distinguishing levels of a multidimensional data 
base. The system 170 includes a server computer 172 and a 
client computer 174. The client computer 174 includes a 
computer screen 176 and one or more input devices 178, 
180. The multidimensional database 182 is stored on the 
server computer 172 and is accessible by a software appli 
cation 184 executed on the client computer 174. The soft 
ware application 184 may, for example, execute computer 
instructions to perform the method described above with 
reference to FIG. 3. A user interface 186 generated by the 
Software application 184 is displayed on the computer 
screen 176. The user interface 186 may display an OLAP 
table or an OLAP chart that uses a gradient scheme to 
distinguish levels from the multidimensional database 182, 
as described herein 

0047. This written description uses examples to disclose 
the invention, including the best mode, and also to enable a 
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person skilled in the art to make and use the invention. The 
patentable scope of the invention may include other 
examples that occur to those skilled in the art. For instance, 
other examples may use a graphical line pattern (e.g., 
horizontal lines, diagonal lines, vertical lines, cross-hatch, 
etc.), instead of color or gray-scale, to distinguish levels 
from a multidimensional database. Levels within a dimen 
sion may, for example, be distinguished using increasingly 
more-dense or less-dense iterations of the line pattern (simi 
lar to the way in which color shading is represented in the 
attached drawing figures). 

0.048. It is further noted that the systems and methods 
described herein may be implemented on various types of 
computer architectures, such as for example on a single 
general purpose computer or workstation, or on a networked 
system, or in a client-server configuration, or in an applica 
tion service provider configuration. 

0049. It is further noted that the systems and methods 
may include data signals conveyed via networks (e.g., local 
area network, wide area network, internet, etc.), fiber optic 
medium, carrier waves, wireless networks, etc. for commu 
nication with one or more data processing devices. The data 
signals can carry any or all of the data disclosed herein that 
is provided to or from a device. 
0050 Additionally, the methods and systems described 
herein may be implemented on many different types of 
processing devices by program code comprising program 
instructions that are executable by the device processing 
Subsystem. The Software program instructions may include 
Source code, object code, machine code, or any other stored 
data that is operable to cause a processing system to perform 
methods described herein. Other implementations may also 
be used, however, such as firmware or even appropriately 
designed hardware configured to carry out the methods and 
systems described herein. 
0051. The systems and methods’ data (e.g., associations, 
mappings, etc.) may be stored and implemented in one or 
more different types of computer-implemented ways. Such 
as different types of storage devices and programming 
constructs (e.g., data stores, RAM, ROM, Flash memory, flat 
files, databases, programming data structures, programming 
variables, IF-THEN (or similar type) statement constructs, 
etc.). It is noted that data structures describe formats for use 
in organizing and storing data in databases, programs, 
memory, or other computer-readable media for use by a 
computer program. 

0.052 The systems and methods may be provided on 
many different types of computer-readable media including 
computer storage mechanisms (e.g., CD-ROM, diskette, 
RAM, flash memory, computer's hard drive, etc.) that con 
tain instructions for use in execution by a processor to 
perform the methods operations and implement the systems 
described herein. 

0053. The computer components, software modules, 
functions, data stores and data structures described herein 
may be connected directly or indirectly to each other in order 
to allow the flow of data needed for their operations. It is 
also noted that a module or processor includes but is not 
limited to a unit of code that performs a Software operation, 
and can be implemented for example as a Subroutine unit of 
code, or as a software function unit of code, or as an object 
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(as in an object-oriented paradigm), or as an applet, or in a 
computer Script language, or as another type of computer 
code. The Software components and/or functionality may be 
located on a single computer or distributed across multiple 
computers depending upon the situation at hand. 

It is claimed: 
1. A computer-implemented method for displaying data 

retrieved from a multidimensional database, comprising: 
receiving a query for retrieving data from the multidi 

mensional database; 
wherein the multidimensional database contains a first 

dimension that is hierarchically arranged to categorize 
data in a plurality of levels; 

associating two or more of the plurality of levels in the 
first dimension with a plurality of colors; 

generating display information based upon the results 
obtained through the query upon the multidimensional 
database; 

wherein the generated display information is for use in 
providing a graphical display that shows the query 
results categorized in at least the first dimension, and 
wherein the colors are displayed to graphically distin 
guish the two or more levels in the first dimension. 

2. The method of claim 1, wherein the plurality of colors 
are shades of a single color. 

3. The method of claim 2, wherein the two or more levels 
in the first dimension are distinguished using progressively 
darker shades of the single color. 

4. The method of claim 2, wherein the two or more levels 
in the first dimension are distinguished using progressively 
lighter shades of the single color. 

5. The method of claim 1, wherein the plurality of colors 
are shades of a gray-scale. 

6. The method of claim 5, wherein the two or more levels 
in the first dimension are distinguished using progressively 
darker shades of gray-scale. 

7. The method of claim 5, wherein the two or more levels 
in the first dimension are distinguished using progressively 
lighter shades of gray-scale. 

8. The method of claim 1, wherein the multidimensional 
database contains a second dimension that is hierarchically 
arranged to categorize data in a second plurality of levels, 
further comprising: 

associating two or more of the second plurality of levels 
in the second dimension with a second plurality of 
colors; 

wherein the graphical display shows the query results 
categorized in at least the first dimension and the 
second dimension, and wherein the plurality of colors 
are displayed to graphically distinguish the two or more 
levels in the first dimension and the second plurality of 
colors are displayed to graphically distinguish the two 
or more levels in the second dimension. 

9. The method of claim 8, wherein the plurality of colors 
are shades of a first color and the second plurality of colors 
are shades of a second color. 

10. The method of claim 8, wherein the plurality of colors 
are the same as the second plurality of colors. 
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11. The method of claim 8, wherein at least one of the 
plurality of colors and the second plurality of colors are 
shades of a single color. 

12. The method of claim 8, wherein at least one of the 
plurality of colors and the second plurality of colors are 
shades of gray-scale. 

13. The method of claim 8, wherein the plurality of colors 
and the second plurality of colors are shades of the same 
color. 

14. The method of claim 9, wherein the two or more levels 
in the first dimension are distinguished using progressively 
darker shades of the first color and the two or more levels in 
the second dimension are distinguished using progressively 
darker shades of the second color. 

15. The method of claim 9, wherein the two or more levels 
in the first dimension are distinguished using progressively 
lighter shades of the first color and the two or more levels in 
the second dimension are distinguished using progressively 
lighter shades of the second color. 

16. The method of claim 3, wherein the progressively 
darker shades are used to display levels in the first dimension 
through a pre-selected level, and wherein a darkest of the 
progressively darker shades is used to display levels in the 
first dimension deeper than the pre-selected level. 

17. The method of claim 3, wherein the progressively 
lighter shades are used to display levels in the first dimen 
sion through a pre-selected level, and wherein a lightest of 
the progressively lighter shades is used to display levels in 
the first dimension deeper than the pre-selected level. 

18. The method of claim 1, wherein the graphical display 
includes an online analytical processing (OLAP) table. 

19. The method of claim 1, wherein the graphical display 
includes an online analytical processing (OLAP) chart. 

20. The method of clam 18, wherein one or more of the 
levels in the first dimension are displayed in a breadcrumb, 
and wherein the colors graphically distinguish the one or 
more levels displayed in the breadcrumb. 

21. A computer program stored on a computer readable 
medium and executable by a computer, when executed by 
the computer, the computer program being operable to 
perform the method steps of claim 1. 

22. A system for use with a multidimensional database 
containing a first dimension that is hierarchically arranged to 
categorize data in a plurality of levels, comprising: 

data retrieval software instructions configured to retrieve 
data from the multidimensional database; 

color gradient Software instructions configured to associ 
ate two or more of the plurality of levels in the first 
dimension of the retrieved data with a plurality of 
colors; and 

user interface Software instructions configured to generate 
a graphical display that shows the retrieved data cat 
egorized in at least the first dimension, wherein the 
plurality of colors are displayed to graphically distin 
guish the two or more levels in the first dimension. 

23. The system of claim 22, wherein the plurality of colors 
are shades of a single color. 

24. The system of claim 23, wherein the graphical display 
distinguishes the two or more levels in the first dimension 
using progressively darker or progressively lighter shades of 
the single color. 

25. The system of claim 22, wherein the plurality of colors 
are gray-scale. 
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26. The system of claim 25, wherein the graphical display 
distinguishes the two or more levels in the first dimension 
using progressively darker or progressively lighter shades of 
gray-scale. 

27. The system of claim 22, wherein the multidimensional 
database contains a second dimension that is hierarchically 
arranged to categorize data in a second plurality of levels, 
and wherein the color gradient software instructions are 
further configured to: 

associate two or more of the second plurality of levels in 
the second dimension of the retrieved data with a 
second plurality of colors; 

wherein the graphical display shows the retrieved data 
categorized in at least the first dimension and the 
second dimension, and wherein the plurality of colors 
are displayed to graphically distinguish the two or more 
levels in the first dimension and the second plurality of 
colors are displayed to graphically distinguish the two 
or more levels in the second dimension. 

28. The system of claim 27, wherein the plurality of colors 
are shades of a first color and the second plurality of colors 
are shades of a second color. 

29. The system of claim 28, wherein the graphical display 
distinguishes the two or more levels in the first dimension 
using progressively darker or progressively lighter shades of 
the first color and distinguishes the two or more levels in the 
second dimension using progressively darker or progres 
sively lighter shades of the second color. 

30. The system of claim 27, wherein at least one of the 
plurality of colors and the second plurality of colors are 
shades of gray-scale. 

31. The system of claim 30, wherein the graphical display 
distinguishes the two or more levels in at least one of the first 
dimension and the second dimension using progressively 
darker or progressively lighter shades of gray-scale. 

32. The system of claim 22, wherein the graphical display 
includes an online analytical processing (OLAP) table. 

33. The system of claim 22, wherein the graphical display 
includes an online analytical processing (OLAP) chart. 

34. A computer-implemented system for displaying data 
retrieved from a multidimensional database, comprising: 
means for receiving a query for retrieving data from the 

multidimensional database; 
wherein the multidimensional database contains a first 

dimension that is hierarchically arranged to categorize 
data in a plurality of levels; 

means for associating two or more of the plurality of 
levels in the first dimension with gradients representing 
a depth of the level in the first dimension of the 
multidimensional database; 

means for generating display information based upon the 
results obtained through the query upon the multidi 
mensional database; 

wherein the generated display information is for use in 
providing a graphical display that shows the query 
results categorized in at least the first dimension, and 
wherein the gradients distinguish the two or more 
levels in the first dimension. 

35. The method of claim 34, wherein the gradients are 
graphically represented using shades of a single color, 
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wherein progressively darker or progressively lighter shades 
of the color are used to distinguish between the two or more 
levels. 

36. The method of claim 34, wherein the gradients are 
graphically represented using a plurality of different colors. 

37. The method of claim 34, wherein the gradients are 
graphically represented using shaded of gray-scale, wherein 
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progressively darker or progressively lighter shades of gray 
scale are used to distinguish between the two or more levels. 

38. The method of claim 34, wherein the gradients are 
graphically represented using a line pattern, wherein pro 
gressively more-dense or progressively less-dense iterations 
of the line pattern are used to distinguish between the two or 
more levels. 


