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PrefacePreface

C
reating data visualizations and dashboards is often an iterative, involved 
process. Reviewing and discussing the concepts, techniques, systems, and 
interfaces involved is not linear, but is rather, a layered, interconnected 

path. We’ve tried to create a logical structure, but invariably, some topics might be 
“out of order,” so you should expect a fair degree of skipping around the chapters 
of the book to learn more about various topics. Additionally, the field of business 
intelligence generally and data visualization specifically covers an enormous 
amount of ground, far more than we can discuss in detail between the front and 
back cover of this book. What we have tried to provide then, is an overview of the 
capabilities of Oracle Business Intelligence 11g from a data visualization 
perspective along with some hard earned insights from a wide variety of 
implementations, workshops, and training sessions at client sites. 

Throughout this book we’ve tried to emphasize the “why” rather than only 
address the “how.” There are often many ways to do things and several approaches 
that make sense. A major objective of this book is to convince readers to consider 
alternatives rather than simply accepting default settings. 

Oracle Business Intelligence 11g is comprised of an extensive set of middleware 
systems that are interrelated and interdependent. We do not address the architecture, 
structure, or component parts of the full OBIEE family. In fact, throughout the book 
we limit ourselves to addressing only the data visualization aspects. Data selection, 
processing, calculated metrics, and data modeling all have enormous implications 
for how data is presented visually. We are not unaware of the complexities and the 
importance of these topics to a successful OBIEE implementation; rather, we had to 
limit the scope of this book. Indeed, there are several areas that we wish we could 
have discussed in more detail, but space limitations restricted us.

xiii
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Those familiar with data visualization best practices will find that we are largely 
in concert with the “visual cognition”–based approach to data visualization rather 
than the “engagement/entertainment”–based approach. We don’t believe that data 
needs to be “dressed up” with visuals to get people to pay attention to it. 
Visualizations should not be pressed into the role of compensating for uninteresting 
data. With that being said, we have a high degree of respect and enthusiasm for the 
field of data visualization and recognize its evolving role and wide range of skilled 
professionals. Many, many valuable contributions are being made every day as this 
field matures and expands.

We encourage readers to visit the website www.vlamis.com/DVforOBI, where 
all visualizations can be viewed in color and at different zoom levels. Because the 
printed book is only in grayscale, many of the insights and points are best viewed by 
seeing the original screenshots in color electronically. As we are discussing 
electronic dashboards and reports throughout the book, it seems particularly 
appropriate that example figures and screenshots be viewed via an electronic 
interface. Sophisticated readers will notice that some color palettes were altered 
slightly to reflect different grayscale values so that figures in the printed book could 
be interpreted. Additionally, some screenshots required tradeoffs between showing 
fine details and presenting an overall view of the computer interface. We ask for 
your forgiveness and understanding for our shortcomings and humbly suggest that 
you “do what we say,” and not what we do.

Much of the first three chapters set the foundation for the rest of the book. We 
generally recommend that readers start by reading the first three chapters in order 
and then find their way to different topics as their needs and interests dictate. 

Chapter 1 is a general introduction to data visualization in Oracle Business 
Intelligence 11g. In it we try to provide an overview of best practices and establish a 
summary of the topic. We offer the insight that “exploration” and “explanation” 
interfaces often suggest differing sets of compromises and resultant data visualizations. 
We establish the perspective that human cognition and “best practices” should guide 
choices for data visualizations rather than taste and opinion. 

Chapter 2 is an overview of table design best practices. Unfortunately, few tables 
are well organized and promote fast scanning and interpretation by viewers. 
Elimination of grid lines, proper alignment and spacing, and judicious use of 
conditional formatting all contribute to superior table design. A preference for small 
tables versus large tables is explained and supported.

Chapter 3 is an overview of graph design best practices. The major styles of 
graphs are explained along with their business use cases. Color choice strategies are 
introduced. We explain best practices for representing additional dimensions in 
several types of graphs. We also explain why “3-D” effects should be avoided.

Chapter 4 is an introduction to map views in OBIEE. Maps are perhaps the 
densest and most intuitive interface for any data set that includes a location 
component such as address. We review the different visualizations that are available 
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in map layers and offer a brief overview of the technical architecture and function of 
Oracle MapViewer. 

Chapter 5 covers several different topics loosely grouped into the term 
“advanced visualizations.” By this we mean “not often used” or “require additional 
effort or understanding.” The chapter addresses trellis charts, gauges and dials 
(which we generally recommend against), configured visualizations, ADF 
visualizations, R visualizations, and D3 and other JavaScript extensions of OBIEE. 

Chapter 6 is a brief introduction to BI Publisher. We cover the typical use cases 
for BI Publisher as an integrated component of an overall OBIEE implementation 
(not the use of BI Publisher as a standalone product). We show the basic web Layout 
Editor for BI Publisher and how to configure basic visualizations. We address the 
use of dual-Y axis charts and explain when to utilize them.

Chapter 7 is an overview of dashboard design and layout. We cover how to 
“think through” dashboards and design them with a specific audience in mind. We 
cover the Dashboard Builder layout interface and how to use it. We also address 
how to best use columns and sections and guide users through their formatting and 
positioning.

Chapter 8 covers user interaction with dashboards and analyses. We talk about 
how to visually reflect dependencies and relationships between different interface 
components and how to help drive user involvement and understanding. We 
address Master Detail Linking, dashboard prompts, and navigation links.

Chapter 9 offers a brief overview of Oracle Scorecard and Strategy Management. 
We describe KPIs, Initiatives, and Objectives and show the Scorecard Editor. We 
also briefly cover the additional visualizations used in OSSM and their typical use 
cases.

Chapter 10 attempts to cover the rapidly changing and evolving topic Mobile 
OBI and how the use of mobile devices has important implications for data 
visualizations. We cover different platforms such as Oracle BI HD and BI Mobile 
App Designer. We address different screen resolutions, “dark” background styles, 
and factors that influence the design of dashboards and visualizations intended for a 
mobile device audience. 

Chapter 11 includes several different topics. We address the principles of design 
and how they apply to data visualization. We also cover theory and three important 
web-based tools that we use extensively: colorbrewer2.org, iWantHue, and 
W3schools’ HTML color picker. We offer a brief overview of OBIEE skins, styles, 
and messages. We also cover filters, selection steps, and dealing with “real world” 
data distributions. 

Chapter 12 summarizes the content from the book and offers general advice on 
development, organization, and strategies for developing data visualization standards. 
We include insight on presenting and developing a stronger appreciation for data 
visualization. We conclude with advice on potential approaches for data visualization 
assessments, workshops, and training sessions. 
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Our major goal for this book is help readers develop a finer sense of awareness 
for the importance and power of data visualization. We know that there are never 
any “perfect” data visualizations and that OBIEE 11g is not a “perfect” BI tool, but 
we are also passionate promoters of OBIEE and believe that it is unmatched for 
presenting data in compelling and insightful ways for very large audiences. 
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“I see what you mean.” We understand and interpret the world through our sense of 
vision. If we hope to share understanding in large organizations, we have to find 
ways to communicate a consistent, coherent message to hundreds or even 
thousands of individuals across large distances, time zones, and even cultures. The 
fastest and most effective way to do this is through the presentation of data-driven 
insights displayed as graphs, tables, maps, simple statements, and patterned visuals. 
Business intelligence dashboards and reports are exactly this—attempts at visual 
communication. If we are to communicate effectively, however, we must pay close 
attention to the visuals we present to each other.

About Oracle Business Intelligence 11g
Oracle Business Intelligence 11g is one of the most capable and comprehensive 
business intelligence platforms in the marketplace. The average user size for an OBI 
11g implementation is more than 2,000 users. These are very large, very complex 
implementations. Building an OBIEE implementation is much like constructing a 
40-story office building for several thousand employees. Many of the tools, techniques, 
and data structures are necessarily geared to a very large scale. In contrast, many 
smaller business intelligence systems operate at a decidedly smaller scale. This is 
particularly important to the discussion of data visualization, or, if you prefer, 
design. The approach one takes to designing a functional modern skyscraper and 
making it “beautiful” is somewhat different in terms of the materials, tools, and 
techniques that are used when contrasted with designing a modern house and 
making it beautiful. Much of the “beauty” that lies in a modern office building exists 
in the functional environment of moving people physically through the structure and 
providing them expected services (such as plumbing, heat, air, light, and so on). 
There is a fundamental difference between designing something practical that is 
expected to be used simultaneously by thousands of people and designing 
something customized for a single family.

Business Intelligence System Goals
One of the most important attributes of a large enterprise business intelligence 
system is its ability to drive a common understanding of an organization’s business 
situation. This situation can be characterized differently. We often organize analysis 
in three ways:

 ■ Position analysis looks at the “state” of the organization at a point in time. 
You can think of it as a “snapshot.” That snapshot can use a “wide-angle” 
lens and capture a very broad landscape from great distances or heights, or 
it can be highly focused and extremely detailed.
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 ■ Performance analysis characterizes what has happened over a period time, 
with specific attention paid to the end position. This typically involves 
summaries and “slices and dices” of categorized information.

 ■ Flow analysis evaluates a particular type of data or account and how 
additions and subtractions to it change over a period of time. Although most 
people are familiar with (or have heard of) cash flow, there are several other 
types of flow, such as inventory flow, customer flow, data flow, and so on.

There are almost always multiple ways to visualize data, just as there are 
multiple ways to characterize analysis. There is not a “defined hierarchy” of value in 
which we can say “this is better than that, which is better than the other.” There are 
always multiple perspectives and methodologies, and they all have both advantages 
and disadvantages.

NOTE
We will stay focused on the topic of data 
visualization and not address the inner workings 
of OBIEE software and the complexities of its 
environment. For instruction on how the software 
works, several excellent titles on Oracle Business 
Intelligence are available—in particular the Oracle 
Press book Oracle Business Intelligence 11g 
Developers Guide by Mark Rittman.

Understanding visual perception and the representation of quantitative 
information is a life-long study, and far more content has been collected on these 
subjects than can be presented in this book. Reports, dashboards, and interactive BI 
displays all share the same issues of the most optimal way to present information so 
that it informs users and supports decision making. The need has never been greater 
to translate vast amounts of data into information that provides evidence for choices 
between alternative actions and promotes a shared understanding of business 
situations and situational dynamics.

This brief overview highlights three key concepts:

 ■ BI reports and dashboards should be viewed primarily as communication 
devices, and both the principles of human cognition and the needs of the 
individual user should help guide their proper use.

 ■ BI reports and dashboards are used either in the exploration of data or in the 
explanation of data.

 ■ It’s much easier to misuse BI tools than to use them well.
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Humans Evolved to Sense the World, 
Not to “Do Numbers”
Computers are very powerful tools for manipulating large sets of data and 
performing all kinds of mathematical operations, including aggregation, division, 
correlation, regression, K-means attribute clustering, and Markov Logic Network 
construction. However, it turns out that as human beings, we’re not terribly good at 
seeing objects and translating them into numbers. Indeed, once there are more than 
about seven of something, we have a hard time counting exactly how many there 
are at a glance, and we settle for knowing that there are “a whole bunch.”

We’re even worse at visualizing basic mathematical operations such as addition, 
multiplication, and division. Visualizing complex mathematics takes a tremendous 
amount of time and practice, and like juggling while riding a unicycle, the average 
person can’t do it easily. We humans are good, however, at other things, such as 
finding patterns in raw visual data and constructing three-dimensional schemas; we 
dynamically interpret colors and light levels and the size and angle relationship of 
lines. We’re good at understanding moving objects and motion in general; we’re 
good at navigating landscapes; we’re superb at recognizing patterns. In fact, we’re 
so good at recognizing patterns that we insist on seeing them even when they’re not 
there, and we often refuse to acknowledge a new pattern that violates an existing 
pattern. Our brains are optimized for helping us survive in the wild, but not for 
deciphering BI dashboards and reports.

We all know that BI systems provide value to organizations only when they are 
used. Calvin Mooers coined his famous Mooers’ Law and its corollary in 1959:

An information retrieval system will tend not to be used whenever it is more 
painful and troublesome for a customer to have information than for him not 
to have it.

Where an information retrieval system tends not to be used, a more capable 
information retrieval system may tend to be used even less.

This reminds us that there may be a natural resistance to using BI systems in 
many situations. BI systems may point out situations that managers don’t want to 
address. Compounding this, when BI systems poorly present or distort data, they 
ultimately lead to misuse, mistrust, or abandonment of the system. Proper 
visualizations and data presentation lead to business insights and build trust in the 
system. As executives and managers begin to rely on them, they improve their 
decision-making abilities. Effective BI interfaces also build a more coherent and 
consistent view of the business and its operational environment.
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Basic Principles of BI Dashboards
The effective implementation of BI systems requires both knowing the basic 
principles of data communication and thinking critically about who is using a BI 
system, how they are using it, and what their needs and goals are. In his seminal 
work, The Visual Display of Quantitative Information, Edward Tufte emphasizes five 
key principles:

 ■ Above all else, show the data.

 ■ Maximize the data-ink ratio.

 ■ Erase non-data-ink.

 ■ Erase redundant data-ink.

 ■ Revise and edit.

If Tufte’s advice is to be followed, only information that is absolutely necessary 
for the contextual understanding of the data will be depicted. The general rule for 
BI displays is “less is more.” Eliminate as much visual clutter as possible and let the 
data present itself as simply as possible. Drop shadows, 3-D effects, and extra 
graphic elements should be avoided because they draw attention away from the 
data. The purpose of business intelligence systems is to relate a clear message about 
data that is easily understood and interpreted consistently across the highest 
percentage of users. It is not about entertainment or visual interest for the sake of 
decoration. Designers of business intelligence reports, graphs, and dashboards 
should approach data visualization the way Strunk and White approached writing in 
The Elements of Style, by stating their case with “cleanliness, accuracy, and brevity.”

Many of the built-in data-visualization tools such as graphs suffered as 
computers became more powerful and additional “visual effects” were added—not 
for the sake of communicating a message more effectively, but rather for the sake of 
“eye candy” or simply because the effects had become possible. Software designers 
forget that data visualization is a representation or a visual metaphor, and the 
emphasis should be on making it as easy as possible for people to interpret and 
understand the information consistently and accurately. Instead, they get sidetracked 
by trying to represent physical objects, by replicating cockpits and physical 
dashboards designed for very different purposes, such as flying a plane, and by 
adding unnecessary design elements unrelated to analytic communication needs. 
The best example of this is the use of three-dimensional renderings of pie charts, bar 
graphs, and line graphs. Three-dimensional renderings do not add any quantitative 
content that is not present in two-dimensional renderings, and they misrepresent 
and distort values in order to add the illusion of depth. Software designers contribute 
to this problem by showcasing new features in a product that implementers then 
copy in an attempt to appear “fresh” or “cool.”
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Two books in particular offer clear and accessible information on human 
cognition and visual processing: Visual Intelligence: How We Create What We 
See, by Donald Hoffman, and Information Visualization: Perception for Design, 
by Colin Ware. These works provide the scientific justification for the summary 
statements in this book.

Every schoolchild is exposed to optical illusions and understands that magicians 
trick us. However, adults (particularly in large organizations) sometime forget that 
the presentation of information must be designed carefully according to the way it is 
perceived. This involvement in and active guidance of the visualization process is 
sometimes less than ideal. Too many people will simply accept the system defaults 
set at the time of installation, but these are seldom reflective of fundamental data 
visualization best practices. Of course, this does beg the question of whether an 
organization should set system defaults and establish an organizational style guide 
so that those who are less inclined to edit and improve the presentation or who are 
simply in a hurry do not produce poor results. This important topic is addressed 
more fully in Chapter 12.

BI Systems Need Training
BI implementations typically require tremendous time and money, but also offer the 
potential for significant returns in comparison with the investment in developing and 
deploying the system. Just as most developers benefit tremendously from training, 
not only in the functional aspects of software systems (“this button does that”) but 
also in basic system architecture strategy and data flows, users become far more 
effective in reading and understanding a BI system when they are shown both the 
basics of “how” and “why.”

Most executives and managers have not had training in visualizing data, and 
many may also have not had training in analysis techniques and are therefore 
unlikely to do either properly by chance. The most successful BI implementations 
“finish the project” by including a training budget that is not spent within a 
compressed amount of time at the end of implementation when everyone is 
exhausted. Rather, a relatively modest portion of the total project budget should 
be allocated to training and workshops and should be spread over the first year of 
implementation. A series of classes on visualization and data analysis with executive 
users in combination with follow-up sessions (often one-on-one with highly placed 
executives) reinforce the information and ensure that the BI system is fully leveraged 
by the organization. What people can learn in initial training is limited because they 
can absorb only so much information at a time, so these follow-up sessions allow 
those who will rely on the BI system to expand their use of it more completely. As 
they gain experience, they are able to learn more and leverage the tools in a more 
sophisticated and complete manner.
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Dashboard Best Practices
What is the most important part of your dashboard? If you want to draw attention to 
certain areas of your dashboard, you need to know what draws the eye. The three 
most powerful ways to draw attention are motion, color, and alignment/position.

Motion Demands Attention and Cannot Be Ignored
Motion draws the human eye more effectively than size, shape, color, pattern, or 
any other visual characteristic. It is now possible in many dashboard systems to 
embed scrolling messages and incorporate moving displays of data. These displays 
will command attention, and if the user requires constant monitoring of changing 
data, such displays can be extremely effective. However, these displays can also be 
extremely annoying. Using motion can be distracting and often calls attention away 
from other important features of the dashboard interface. Make certain that motion 
is used sparingly so that the dashboard doesn’t become distracting and annoying to 
the user community.

Color Is Powerful
Color is a powerful visual clue and should be used consciously and sparingly. 
Colors will stand out immediately against a plain background but can easily be 
missed when bright and overly garish colors dominate the screen. The overreliance 
on bright colors is a major drawback of many BI dashboards and reports. Bright 
colors should only be used in exceptional situations to call attention to unusual 
circumstances.

Keep in mind that approximately 10 percent of men and 1 to 2 percent of 
women have some form of color blindness. Red/green is the most common form of 
color blindness. Therefore, designs requiring the distinction between red and green 
are best avoided for general use. Also, the more color is used, the less effective it is. 
Soft, muted colors are recommended for the vast majority of visualizations. The 
online tool ColorBrewer 2.0 (colorbrewer2.org) offers several selections of color 
palettes that are professionally designed. Although ColorBrewer was designed with 
map interfaces in mind, its color palettes are also good for most dashboard designs. 
See Chapter 11 for more information about color choices.

Alignment and Position
Humans are relatively good at comparing and seeing alignment (or lack thereof), 
which is why we’re so quick to understand and interpret basic bar graphs. People 
can immediately see fine distinctions between adjacent bars and whether they’re 
higher or lower. We tend to form patterns so that we see “wholes” before we see 
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“parts.” Most people using business dashboards read from left to right and from top 
to bottom, so choosing where you place things and how you organize your overall 
layout is very important.

As good as we are at seeing alignment, we’re actually not so good at judging 
relative sizes. If you want people to see that something is bigger than something else, 
it has to be significantly bigger. Size can indicate importance on dashboards, but 
only in the sense that “this is excessively, unusually large so that you’ll look at it.”

A Little Bit about Tables
When precise values are required, it’s generally better to show numbers in text 
rather than as a graph or some other complex visualization. Eliminate grid lines in 
tables or render them in a light gray. Basic tables are best used for data lookup, not 
for data comparison. Other visualizations, including charts and graphs, are useful in 
comparisons and pattern recognition.

Most tables can be immediately improved through the removal of unnecessary 
gridlines. When tables were hand-drawn, gridlines enabled people to keep their 
columns and rows straight. If tables are properly designed, gridlines are generally 
unnecessary. Place related information in close proximity and provide space 
between unrelated data. This will help the user understand the layout of tables more 
than trying to separate information through the use of lines. It can also be effective 
to use highly contrasted display styles with different tables to help differentiate 
between various data sets. One of the real strengths of OBIEE is its ability to 
combine data from different sources for simultaneous presentation. One of the most 
basic methods for communicating “hey, we want you to see these data sets at the 
same time, but you should be aware that they are different” is to use different 
formatting and styles for them. Of course, this only works if you are otherwise 
consistent in your use of formatting and styles. Differences should always be a 
conscious choice to communicate to the audience, not a result of haphazard 
development or design.

Although massive tables can be displayed, requiring users to scroll excessively 
should be avoided. If scrolling is unavoidable, make sure the titles and headers are 
locked so that users can immediately see what an entry is associated with. Many 
tables suffer from the display of too much detail. Particularly for budgets and 
forecasts, where future values are estimates, excessive detail not only clutters the 
interface, it implies a level of precision that does not exist.

Conditional formatting asks the system to apply a format such as a background 
color to a table cell based on the results. This can vastly improve the user’s ability to 
recognize a significant value because color draws the eye very effectively. However, 
a screen of blaring colors does little to impart meaning. The sparing use of soft 
colors can more easily attract attention to a particular value than can a screen of 
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bright colors. Conditional formatting is especially powerful for data exploration 
when users are looking for anomalies or for patterns in the data. Regular reports 
can often be improved by removing colors that do not highlight extraordinary 
information or are not communicating a pattern directly (as they are in “heat map” 
styled tables). It is best to avoid putting any text in color because colored text is 
more difficult to read.

 We often sees dashboards with a large selection of prompts where users can 
assemble very large tables containing dozens if not hundreds of columns. Although 
the desire for some executives and managers to “have everything” available for 
inclusion on a dashboard is understandable, organizations should not encourage 
these “one table to rule them all” strategies. Every element (table, graph, text, icon, 
and so on) that is placed on a business intelligence dashboard should have a 
primary purpose and then be designed to best accomplish that purpose. Broadly 
speaking, dashboard prompts and selection mechanisms should not function as 
unlimited query design tools. Users who want to perform ad hoc analysis on large, 
complex data sets should generally use OBIEE’s “Analyses” interface (also known as 
“Answers”) and learn how to appropriately filter and form their queries. Of course, 
exceptions can typically be made for highly placed executives who lack an interest 
in learning how to create and edit their own analyses but still possess a strong desire 
to define large tables of numbers.

Chapter 2 covers these points in greater depth and gives other tips specifically 
on using tables.

Background Thoughts on Graphs
When we design a graph, we have to carefully think about what it is we want to 
convey. Thoughtful consideration of choices between alternatives is the key to 
designing effective graphs. All graphs have a primary message or purpose. 
Sometimes that message is determined in advance, and the graph is designed to 
communicate that primary message to a broad audience. Sometimes graphs do not 
have a predetermined message, but rather are designed to uncover or reveal patterns 
and relationships in data there were previously unknown. It should be noted that 
data analysis and perception are individual activities, like reading a book, and are 
not a shared experience such as attending a concert. Although some may argue that 
the search for new insights is the primary purpose of business intelligence systems, 
for many large organizations the primary value of business intelligence systems lies 
in the creation of a shared understanding of business situations and dynamics and 
fostering a sense of strategic coherence often is difficult if not impossible without a 
shared foundational view of organizational data. These shared and common 
presentations of business information should be designed to present an objective, 
agnostic view of business situations.
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A carefully designed visual presentation of a major point does not mean the 
view is distorted or biased. To the contrary, visualizations have to be designed 
carefully in order to avoid bias, distortion, and confusion arising from inconsistent 
interpretations. Indeed, the worst kinds of distortions are those unintentional or 
unconscious ones that arise because of a lack of care in the design process. Just as 
someone needs skill and practice to prepare excellent-quality meals, conscious 
decisions regarding details are necessary to prepare excellent data visualizations. 
Although it’s possible to get lucky and fix something tasty for a big crowd without 
much prep, making carefully considered decisions each step of the way greatly 
increases the chance for success.

Data Visualization Graph Views
There are four common data visualization graph views:

 ■ Line graphs Line graphs are best used to depict a pattern over a continuous 
range (such as time). Unlike bar graphs, line graphs can be valued within 
a range to highlight more granular detail without distorting the meaning of 
the chart. Any time a different data range is used, it should clearly marked. 
Line graphs should maintain a rectangular shape (roughly according to the 
Golden Proportion, or approximately 5:8). If the graph is excessively tall and 

Organizational Dashboards Typically Feature Explanation 
Views, Whereas Individual or Departmental Dashboards 
Typically Feature Exploration Views
Exploration involves individuals or small teams discovering new, previously 
unknown or unrecognized insights. Think of exploration as a process of 
“finding.” Newly found insights can often inform a decision that is taken by 
the discoverer, but often these findings must be shared with others in the 
organization who are also involved in making decisions and would benefit 
from the newly discovered information. Explanation is communicating a 
common message to a group or organization. This ability to accurately convey 
information or evidence to a large, diverse group of people in an organization 
helps build coherence in decision making. Think of explanation as a process 
of “communicating.” Insights discovered during exploration need to be shared 
in a consistent, effective manner. Dashboards designed for exploration are 
often necessarily different than dashboards designed for explanation.
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narrow, the data will show an excessive amount of change. If the graph is 
short and wide, the change will be minimized.

 ■ Bar graphs Bar graphs depict the value of nominal data. Bar graphs 
should start with zero and use a clear scale. Bar graphs are often used for 
comparison of the value of data items in a group with one another. Bars 
should be depicted as two-dimensional objects.

 ■ Pie graphs Pie graphs are used for the comparison of the size of 
individual data items in a set with the size of the whole set (most typically 
as percentages totaling 100 percent). Pie graphs are not effective when 
too many items are included (more than seven or eight) and are best 
used for approximate relationships. Data visualization guru Stephen Few 
recommends avoiding the use of pie charts altogether. Pie graphs should 
never be depicted as three-dimensional objects, because the relative size of 
the pieces of a pie are distorted to achieve the illusion of perspective.

 ■ Scatter plots Scatter plots depict combinations of two measurements—
one on the x-axis and one on the y-axis. They are most useful for visually 
displaying the relationship between those two measurements. Scatter plots 
can represent hundreds of individual data points and are useful for seeing 
overall patterns in the comparison of two variables.

Chapter 3 covers these points in greater depth and gives other tips specifically 
on using graphs.

Map Views Communicate Effectively
The new inclusion of map views as a native view type in OBI 11g adds greater value 
than almost any other addition. People intuitively recognize and know how to 
navigate landscapes and easily make the abstraction to geographical representations 
of location. Spatial representations of data make sense to most people and provide 
an extremely dense visualization. The interactive capabilities of maps further 
promote the involvement of users and offer an ideal interface for master detail 
linking and other interaction effects.

Chapter 4 covers these points in greater depth and gives other tips specifically 
on using maps.

Dashboard Design Examples
Let’s now look at some of those general principles in a sample dashboard. Think of 
this as a “sneak preview” of what lies ahead in other chapters.
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Oracle’s OBIEE SampleApp
Throughout this book we will be using Oracle’s OBI SampleApp Virtual Machine 
as a source for information and inspiration. Most of the examples are pulled 
from SampleApp V406. You can download the SampleApp virtual machine at the 
SampleApp home page at:

http://www.oracle.com/technetwork/middleware/bi-foundation/obiee-
samples-167534.html

The OBIEE SampleApp is a standalone VirtualBox VM for creating a comprehensive 
collection of examples and integrations designed to demonstrate Oracle BI capabilities 
and product integrations.

The Sample Dashboard Is a Good Start
Let’s look at the 11.10 Flights Delay overview dashboard page, pictured in Figure 1-1, 
from Oracle’s SampleApp V406. This dashboard has several attributes that make it a 

FIGURE 1-1. The Flights Delay overview dashboard from Oracle’s SampleApp V406
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significant improvement over the typical dashboard of large tables seen every day in 
large corporations and government agencies. After we review some of the key 
features of this dashboard, we’ll look at some suggested improvements and a slightly 
different version that should set the stage for the rest of the book.

The Flights Delay dashboard summarizes and presents publically available 
information regarding flight departure and arrival information for several years. 
Information regarding delays and their causes is also included.

The Flights Delay overview dashboard has more visuals than tables. Typically, a 
minimum of 60 percent of the dashboard should be composed of graph views rather 
than table views. The ratio of three graphs to one table is about right. The prompts 
are organized on the leftmost column. Placing the prompts in that position or along 
the top of the dashboard provides a consistent location for users to easily find them, 
and they do not move depending on the content presented in the dashboard (OBIEE 
dynamically adjusts the position of content based on the data returned).

At the top-left corner, you can see a small two-cell table and a small summary 
bar chart underneath it, as shown in Figure 1-2. This “contextual” information 
regarding the current data selections and what is being represented in the table and 
graph views is valuable to users. The raw numbers tell the user that out of the 
6,235,242 flights in the data set, only 3,709,454 are being reported. This table is 
actually created via a narrative view. Small tables are typically more useful than large 
tables. One of the most common data visualization “mistakes” is an overreliance on 
big tables. The meaning and purpose of this table is clear, and it’s extremely effective. 
The small bar chart presents the same information, but allows the user to perceive at 
a glance how many of the flights are being represented by the current data selection. 
The bar chart and the table are repeated on several pages of the dashboard and offer 
consistent contextual information about more detailed and involved views.

FIGURE 1-2. Small tables and graphs are big communicators.

All four featured views are strong visualizations. The pivot table features yellow 
and red conditionally formatted cells calling attention to the results. The Line and 
Bar Combo graph utilizes an indexed measure, ensuring a normalized presentation 
of the number of flights for a hierarchy of airports (displayed as a slider prompt with 
animation). Map views are always a preferred methodology for displaying data that 
has a geographical component. Scatter plots (particularly when they employ 
background data range bars, as this one does) can show the relationship for 
hundreds or even thousands of individual data points across two dimensions.
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Improving a Dashboard from SampleApp
Although we are in deep admiration of the Flights Delay overview dashboard, a few 
visualization “tweaks” can be made that can strengthen it even more (see Figure 1-3). 
This discussion will preview some of the topics we delve into later in this book.

FIGURE 1-3. The revised Flights Delay overview dashboard
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Several changes are immediately apparent. The first is the placement of the map 
in the upper-left quadrant (1). Maps communicate data faster and more intuitively 
than any other visualization method. In the revised dashboard, the map is placed in 
the most visually dominant space on the dashboard and the pivot table is moved 
below it. Placing maps in the upper-left position and tables toward the bottom (and 
right) of dashboards is a preferred arrangement for the following reasons:

 ■ Tables are ideal for looking up precise values and act in support of overall 
conclusions, which are more succinctly communicated in maps and graphs.

 ■ Graph views show patterns and typically have a main point. Graphs better 
summarize a major insight than do tables and deserve a more prominent 
placement.
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 ■ Tables and pivot tables can often be expanded both horizontally and 
vertically in OBIEE dashboards and affect other views below and to the left 
of the table.

Specifically in the map, notice that the color ramps have been changed in the 
revised dashboard (2). In the original, the color-fill for the region started with a dark 
blue for the fewest number of flights and progressed to a light blue for the highest 
number of flights. However, it is more intuitive to use the light blue to reflect fewer 
flights and the dark blue to reflect more flights. Additionally, the color ramp 
progression for the variable-shaped circles is changed to a “sequential” color 
scheme that more accurately reflects progression. (Throughout the book, Dr. Cynthia 
Brewer’s Colorbrewer2.org website is used to specify preferred color schemes for 
data visualization.)

The grid lines in the pivot table have been changed to a less intrusive white color 
(3). (Note that grid lines can often be eliminated completely.) Also, spaces or 
“padding” was added to the columns (4) to help organize the data and make the 
table more readable. In addition, the column headers were aligned to the right for 
numeric columns and to the left for text columns (5). Note that the yellow and red 
conditional formatting (6) for cells exceeding the threshold value has been retained 
because the information is important and deserves to be so visually prominent. 
Indeed, it could be argued that the conditional formatting is more pronounced in 
the revised dashboard than in the original, despite the less prominent placement, 
simply because there is less saturated color in the revised dashboard and therefore 
the yellow and red cells stand out more.

The scale of the Line Bar Combo graph was changed to be exactly 100 points for 
the indexed value, and the scale is shown (7). Also, a scale marker was added at an 
index value of 50% for context purposes (8).

Explanatory text was added to the Scatter Plot graph to indicate that a Log/Log 
scale has been used (9). Although the relationship between the variables is more 
perceptible with the Log/Log scale, its use should generally be avoided for 
dashboards intended for a broad, general audience, and it should always be labeled 
specifically when it is used.

The column structure in the dashboard layout has been changed from two 
columns (one for prompts and one for visualizations) to three columns (10). The 
visualizations are organized into Flight Delay Performance by Geography and Late 
Flight Trends. Aligning the visualizations and separating the columns with a light 
rule better organizes the dashboard and makes it easier to see the relationships 
between the visualizations. There are other slight “tweaks” that have been made, 
and there is no doubt that plenty of reasonable edits remain.

Tradeoffs are always involved in making choices when you’re designing 
visualizations and dashboards. One of the key decisions that must be made is to 
determine how much time will be invested in editing and tweaking visualizations 
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and dashboards. The cost in terms of time must be balanced against the return of 
better understanding and improved consistency in interpretation. This is covered in 
more depth in Chapter 7. However, many organizations are often too quick to 
accept the default settings and therefore suffer from having less optimal 
visualizations for years.

Where the World of Business Intelligence 
Data Visualization Is Headed
Many of the latest trends for data visualization overall, and for Oracle specifically, 
mirror the discussion in the earlier part of this chapter. Two trends in particular are 
the use of a cleaner look and the adaption of a common “grammar of graphics” 
methodology.

There is a strong movement toward a “cleaner” interface with fewer visual 
gimmicks and extraneous graphics. As of the writing of this chapter, Oracle’s latest 
“skin” release is called Skyros (named after the Greek island). Here is a quote from 
the Skyros release document:

“Skyros…embodies a fresh, lighter weight and cleaner appearance…. Specific 
design changes includes a focus on current UI visual design trends, such as a 
flatter, cleaner display. It uses light and/or white color themes, with a few 
touches of well-placed color. In addition reduced use of gradients and borders 
replaces background images, enhancing the lighter weight feel.”

This fits extremely well with a strategy of deemphasizing the use of gradients, 
3-D effects, and bright colors in data visualization graphs. The sparing use of color 
will make its placement more important and more effective in drawing the eye and 
highlighting important evidence and database insights. Even Apple Computers, long 
held in high esteem for their sense of design, is abandoning their preference for the 
graphic representation of real-life items (called “skeuomorphism”) in favor of a 
flatter, cleaner look. This is likely a long-term trend that will continue to see the 
emphasis placed on the accurate visual representation of data along with a de-
emphasis on visual decoration and embellishment. One might say that as business 
intelligence systems have grown in size and scale, we are moving toward a 
“Miesian” aesthetic, where less is more and clean lines and balance are more 
treasured than garish flourishes and screams for attention. You can see this Skyros 
style reflected in Figure 1-4.

The second major trend is movement toward a “grammar of graphics” approach 
to data visualization. We are already seeing some fantastic extensions of OBIEE with 
JavaScript, D3, R (ggplot2 package), and other “open” scripting languages. The 
primary paradigm is to define objects and attach attributes to them, which includes 
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FIGURE 1-4. Screenshot from Oracle’s press release announcing their new “Skyros” 
CSS, which has a cleaner look than the older “FusionFX” style
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the maturation of web interfaces toward HTML5 and away from Flash. This 
approach deals with graphics more as combinations of components (and structures). 
You can think of this as “data poetry,” where structure and syntax (in short, 
“composition”) all become essential elements of a thoughtful communication. Just 
as the patterns and “rules” of grammar guide how we formulate sentences and 
combine and organize them to form larger works, the patterns and rules of graphics 
guide the formulation of graphs and visualizations. This is addressed more in 
Chapter 5. A finer integration of “grammar of graphics” style methods can be 
anticipated in future releases of OBIEE.

Summary
Editing and improving business intelligence visualizations and dashboards takes a 
certain amount of time and effort. We should be guided not by “taste” or opinion, 
but rather by understanding the fundamentals of human visual perception and 
cognition. Our job is to present data accurately and clearly. We must understand 
that visualizations, which are presented as communications to broad audiences to 
explain certain business situations, are different from exploratory dashboards, which 
are designed to reveal previously unknown results to an individual. There is a great 
emphasis in many data visualization circles on “discovery,” and several parts of this 
book are dedicated to this subject. However, there is also a need to leverage the 
power of business intelligence systems and dashboards to communicate a shared, 
coherent understanding of business information across large organizations—that is, 
to explain organizational position and performance. Much of this book deals with 
the strong need to understand the implications of design choices for queries, views, 
and dashboards as they relate to communicating to a large, diverse audience.
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T
ables are everywhere on business intelligence dashboards and form the 
foundation of most BI systems. Because they are the most common and 
pervasive visualization, it’s critically important to design them properly. 

Formatting, spacing, data selection, table size, table type (standard or pivot), 
interactivity, and more contribute to the ability for tables to function effectively. 
In other words, there is a lot that goes into effective table design.

Understanding Table Design
Understanding table design is fundamental to dashboard design and the visual 
presentation of data. Tables show data organized for the lookup of specific or 
precise values. They are organized in rows and columns. There is good reason 
why the default view of data in most business intelligence systems (including 
OBIEE) is a table. Fundamentally, visualizations are about understanding data. The 
raw data presented as readable values is the simplest presentation of data 
possible. A table does not tell a story, depicting a relationship between data and a 
perspective on it; a table is not the visual presentation of a relationship between 
data elements; nor is a table a singular interpretation or insight regarding the data. 
A table does, however, commonly present data from a particular perspective so 
that readers can look up specific, precise values and understand a data point 
within a particular context or frame. An example of a table is shown later in this 
chapter in Figure 2-1.

Tables are all about presenting data points, not interpreting them. Tables are 
simultaneously the simplest and the densest presentation of individual data values 
possible. Because they can mix data of many different data types and because there 
is no limit to the scale range of data presented within a row or column, they do not 
suffer from many of the design considerations and limitations that other data 
visualization techniques must necessarily include.

Tables can also function as effective interfaces for sorting, drilling, and navigating 
to other presentations of data. OBIEE facilitates a great deal of interaction with tables 
and offers the opportunity for the tables to be a navigation vehicle for data sets, not 
just the end presentation of them.

Given this power and flexibility, it is important to first know the primary purpose 
of a table when placing it on a dashboard. The placement of columns and rows and 
their physical adjacencies and interactive relationships, such as drill paths, sorts, 
and the like, are important to how they are “read.” People “read” tables, and their 
skill, experience, biases, and expectations all play an important role in how tables 
are designed.
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Because there are so many examples of the “all-inclusive table” that attempts to 
include all information within a data set, executives should be asked to rank the 
most important columns for others in an organization to read in a large table. If the 
answer is “it depends,” you should try to ascertain what the various use cases are. 
This may lead you to replacing an all-inclusive table with several simpler tables that 
are more appropriately designed for a single use case. For example, finding out 
whether it’s more important to compare Year to Date sales with Last Year to Date or 
with Sales Forecast or with an industry growth index for a particular table can be 
extremely helpful in making sure that the organization is seeing and understanding 
data points in a consistent way. Significant tradeoffs exist for including everything in 
a single large table. Think of large, “all-inclusive” tables as data exploration tools 
rather than data communication tools.

Considerations for Designing a Table

 ■ How easy is it to scan this table visually?

 ■ Is there a compelling reason to include gridlines?

 ■ How should data values be formatted?

 ■ How much precision is required for the data?

 ■ What column names and row names should be used?

 ■ How wide should column names and row names be?

 ■ How should additional information be included as annotations to 
the table? Where should they appear? To the side, above, or below? 
Should rollovers be used?

 ■ Is conditional formatting needed and, if so, what insights are being 
communicated?

 ■ Should the table be part of a master detail plan for a dashboard?

 ■ What filters were used in determining which data is being shown? 
How should that data selection/filtering information be presented?

 ■ What selections of data are included in drill down? (Use selection 
steps to exclude particular drill path elements.)
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Executives are generally better able to recommend an importance ranking for 
others than they are for themselves. Making this shift away from “what helps me” to 
“what helps the organization” can be an effective way to guide the discussion of 
large table design and inclusion on dashboards.

Large tables contain more information, but they also take up more screen real 
estate. Generally, between 25 to 50 rows of data can be effectively shown at the 
same time. If part of the key value of a table is the ability to sort through data 
quickly and reorient the data shown, then a case can be made for the inclusion of 
tables with more rows of data. However, most tables are far too big rather than too 
small. In fact, very small tables can be extremely effective in presenting data insights 
in a small amount of space. (One can think of a “performance tile” view as a single 
row, single column table.) We’ll talk about filters and selection steps a little later in 
the chapter. Filters and selection steps should be used to help shape the presentation 
of numbers in tables.

Many people get used to overlooking the “noise” on tables when they’ve used 
a particular table for a long period of time. This can be called the “my house” 
phenomenon. People (particularly executives) often want a table to be exactly 
the same as it was before, even though it may be inefficient or misleading to 
other people. This is similar to the way that people get used to quirks or 
inefficiencies in their homes. Even multimillion-dollar manufacturing plants are 
subject to this phenomenon. People get used to certain workflows, even though 
they might be highly inefficient. Someone with “fresh eyes” might properly ask, 
“Why are these two sequential operations on different sides of the plant?” The 
only answer is, “Because they’ve always been there.” Change can be awkward, 
but most people adjust relatively quickly to finding the information they are 
looking for in well-organized and well-designed table views. Newer, preferred 
table views should be placed toward the top of a dashboard page and the older 
table views of the same data placed underneath (when executives insist). Soon 
most people become used to the new, cleaner presentation and end up preferring 
it in the end.

Tables can be effective data exploration tools because they are so data dense 
and include automatic data treatment capabilities, including sorting, conditional 
formatting, drilling, and pivot table cross tab capabilities. Tables should be seen as 
an interactive presentation of data, not just a static presentation.

Keep in mind the following characteristics of tables: 

 ■ Tables can present data at drastically different scales.

 ■ Tables can present very different data types simultaneously.

 ■ Tables can repeat and include multiple sets of the same data values.
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 ■ Tables are extraordinarily dense and include numerous data relationships 
without direct distortion of the data itself.

 ■ Tables can present “federated” data from different sources in a single 
simultaneous view.

NOTE
Tables show data organized for the lookup of 
specific or precise values.

Table Views vs. Pivot Table Views
The two main types of tables in OBIEE are table views and pivot table views. Both 
have specific advantages and disadvantages.

Tables are basic collections of columns and can usually be read or “scanned” 
faster than pivot tables, which always require an “intersection” of columns and rows 
to be interpreted. Tables are the default view chosen for analyses that include 
attribute columns and/or measure columns. A basic table has two parts: the column 
headers and the data cells. Headers and data cells are formatted separately. Tables 
are used for displaying transactions and allow for duplicate data. For example, a 
table may show multiple orders for a given customer, time period, and product. 
Figure 2-1 shows an example of a table.

FIGURE 2-1. Simple table

Pivot tables are powerful and flexible, but they can be somewhat more complex 
to read and understand. Pivot tables have a “measures” section that shows a unique 
value in each cell in relation to specific row and column labels in a crosstab format. 
The organization of these row and column labels can be “stacked or layered” and 
moved and reoriented to reveal different insights. Pivot tables are particularly well 
suited to representing and analyzing multidimensional (or “cube”) data. The ability 
to analyze this data by various dimensions is often called “OLAP” (On-Line Analytic 
Processing). Figure 2-2 shows an example of a pivot table.
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FIGURE 2-2. Simple pivot table

Stating a “Need” Sentence
It’s possible to compare the use of tables and pivot tables by thinking out the “need” 
statement (or sentence) they address. It can be helpful to think about the specific 
needs or benefits that a data visualization provides by summarizing with a simple 
statement. The need statement (or sentence) for a table would be, “I want to look 
at the following columns.” These columns can contain attributes, measures, or 
hierarchies. The need statement for a pivot table would be, “I want to look at this 
specific measure by this attribute across this other attribute.” Pivot tables typically 
contain at least one measure as well as attributes (or hierarchical columns) along 
both rows and columns. Oftentimes, these attributes are nested and may be 
drillable. We’ll discuss pivot tables in more depth later in the chapter.

Table Views
In most situations, smaller tables are preferred over large tables. Smaller tables are 
faster for the eye to scan, focus the business problem to a primary issue, and avoid 
the problem of providing detailed information that is not needed. They are also 
easier to place onto dashboards and can provide excellent navigation possibilities 
to detailed views when additional information is required. Smaller tables are also 
much easier to structure and organize than larger tables. Later on, we will discuss 
how the judicious use of conditional formatting can make large tables more 
meaningful and easier to view.

Giving tables meaningful names through the use of Title Views helps users 
understand their primary purpose and points to the value they are designed to 
provide. This is especially true for tables that incorporate sections, prompts, and 
selectors and allow users to make parameter choices. If you find yourself having a 
hard time naming a table, it may be because you are asking it to do too much and 
the focus of its purpose needs to be further refined.
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The Criteria Tab Sets the Basic Properties
The Criteria tab is used to specify which columns will be used for an analysis as well 
as how the data will be filtered. Filters will be addressed later and in Chapter 11. 
When specifying a column, you can choose a sort order, override the formula for a 
column, and specify formatting for the column. It is possible to select a column or 
hierarchy more than once in an analysis and to make different choices and 
modifications regarding its use and appearance within a single analysis. For 
example, you might want to show decimal points for sales in one view where 
specifics are important, whereas another view would use a rounded value. The two 
different instances of the sales column would each have its own formatting. 
Although the data is pulled from the data source only once, individual choices 
regarding each included instance of a column or hierarchy allows a wide degree of 
flexibility in designing analyses and views. Figure 2-3 shows an analysis with P4 
Brand and 1-Revenue each repeated two times.

FIGURE 2-3.  The Criteria tab with repeated columns

The Column Properties Dialog
Click the drop-down list next to the column name and select Column Properties to 
make choices regarding the appearance of a single column in analyses and views. 
The Column Properties dialog shown in Figure 2-4 is shared with multiple view 
types. It contains several important tabs for specifying the appearance of content for 
a column. Modifications made in the Column Properties dialog generally override 
OBIEE’s style sheets and the system defaults.
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The Style Tab
The Style tab specifies how you want each cell and its contents displayed in the 
analysis. Font choices modify the content of data in the cells, but not the header. 
The same is true for all choices made on the Style tab.

Notice the eraser icon and the double-page copy icon at the top of the tab sheet. 
The eraser allows you to reset to the default settings, and the copy icon allows you 
to copy all the settings so that you can paste them onto another column without 
having to replicate all the settings. This is a huge timesaver when you have common 
settings for many columns. When you have a cell format copied onto your system 
clipboard, the paste icon will appear on the Style tab page.

The font section is fairly straightforward. Use this to make font, size, color, style 
(bold, italic), and effect (underline, strikethrough) choices. If you require the ability 
to further customize the display of data in the cell, use Custom CSS Style Options to 
make HTML display choices. Figure 2-5 shows how checking the CSS box on the 

FIGURE 2-4. The Column Properties dialog’s Style tab
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FIGURE 2-5. Using the CSS style options to change fonts

FIGURE 2-6. Basic table with company names in Viner Hand ITC font

Style tab enables you to enter CSS code directly. Figure 2-6 shows our simple table 
with the Company field changed to the Viner Hand ITC font. CSS style sheets can 
also be saved in OBIEE and called by name (see your OBIEE administrator).

The cell section specifies both horizontal and vertical alignment. Cells that 
display text or attribute information should generally be left justified (for both data 



28 Data Visualization for Oracle Business Intelligence 11g

and column heading values), whereas numeric data should be right justified (for 
both data and column heading values). The Wrap Text check box causes the data in 
the cell to wrap to more than one line when the width of the cell is smaller than the 
data. This is particularly useful for time/date stamps and other information that can 
otherwise be lengthy. Vertical Alignment can be set to Top, Center, or Bottom; this is 
useful if a value applies to more than one line (because of wrapping or repeated 
values) of a table. Remember that OBIEE dynamically adjusts the width of tables, 
pivot tables, and dashboard sections and columns depending on the data selection.

The background color interface allows you to designate a fill color for a cell, 
which can be useful to make it stand out in a table. A little later on we’ll look at 
how to do this dynamically by using the conditional formatting interface. If you do 
use a color fill, make sure that it has a compelling purpose because too much color 
can make analyses too busy and actually detract from their central message and 
destroy value rather than add to it. You can either choose a color from the selector 
or enter a hex color code directly in the field showing #CC99FF in Figure 2-7. There 
are many places to get hex codes on the Web, such as the previously mentioned 
online tool ColorBrewer 2.0 (colorbrewer2.org), i want hue (http://tools.medialab
.sciences-po.fr/iwanthue/index.php), and the HTML color picker at the W3Schools 
site (www.w3schools.com/tags/ref_colorpicker.asp). We’ll talk more about picking 
colors in Chapter 11, but above all else, don’t limit yourself to the default selections.

FIGURE 2-7. The color selector interface. Click a color or enter a hex code.

Clicking the box next to Image allows you to choose a graphic element to be 
displayed to the right or left of the data or in place of data. You can either select a 
standard image or manually enter a path to a custom image either using a URL or 
the fmap syntax for custom images that are stored locally in the OBIEE environment, 
as shown in Figure 2-8.
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Figure 2-9 shows an example of inserting graphic elements into a table view and 
“sparkline” line graphs using JavaScript from SampleApp (this shows a section of a 
table of results from a predictive analytics Decision Tree classification algorithm 
running in the database that predicts the Life Time Value, or LTV, of customers 
according to human-understandable rules). Table views can incorporate not only 

FIGURE 2-8. The Graphics image selection interface

FIGURE 2-9. Graphics included in a table view
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numbers, but other graphic elements as well. JavaScript methods such as the one 
used to display the sparkline graph will be addressed further in Chapter 5 on 
advanced visualizations.

The Border section allows you to select borders for cells. Click any of the four 
sides of the box to add borders. The side bars will turn black, indicating that borders 
will be added to the cell for those positions. Light gray indicates no borders. The 
settings shown in Figure 2-10 will place borders on the right and left sides of the 
cell, but no borders on the top and the bottom.

FIGURE 2-10. Border selection interface

OBIEE default settings often include borders for all four sides of each cell. You 
should eliminate all unnecessary gridlines and borders in tables and pivot tables. To 
do so, select None for Position. Gridlines typically add unnecessary visual “noise” 
to tables. Use the logical structure of the data to help organize information into 
“groupings” of rows or columns when possible. If you must use gridlines, use a very 
light gray, or even white when a background color is employed.

Additional Formatting Options allows you to specify pixel count settings for both 
Width and Height for each cell. Padding settings specify indentation spaces on the 
top, bottom, left, and right of the cell. Adding a padding to cells and headings 
allows data to have its own space and to be more easily seen and perceived. Adding 
“white space” between elements of a table can be as important to table design as 
configuring the data elements themselves. White space is often better at organizing 
data cells into groups than gridlines are. If you have more than five columns and/or 
more than five rows, you should break down the presentation of data more finely 
into some type of grouping (see Figures 2-28 and 2-29, later in this chapter, for a 
good example of this). If you are thinking of using gridlines, first ask yourself, “Can I 
accomplish this better with padding or formatting?”

The Save as Default drop-down in Figure 2-11 allows you to set the default for 
that particular column for the entire system or for all columns for that data type. This 
is a very powerful feature and is particularly useful in the earliest phases of 
development for OBIEE 11g systems. Organizations should establish standards for 
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visualizations and employ a change process for implementing modifications to their 
standards.

CAUTION
If you change the default settings for a column, it will 
modify all existing analyses, views, and dashboards 
in which that column appears. If you modify the 
system-wide default for a data type, it will modify all 
columns of that data type and their analyses, views, 
and dashboards. Experiment with changing default 
settings in a development area that can be restored 
from a backup in case you do not like the result from 
changing the defaults.

The Column Format Tab
The Column Format tab, shown in Figure 2-12, enables you to modify the 
appearance of column headings as they appear in tables and pivot tables and folder 
headings as they appear in analyses editing and design interfaces, such as the 
Criteria tab, and in interfaces for editing views. Folder headings are used to organize 
columns and measures. By default, the folder heading and column heading names 
are pulled from the Presentation layer of the repository file. Click the Custom 
Headings check box to override this default and provide a custom column heading 
or folder heading for the specific analysis. The Hide check box will remove the 
appearance of a column that is necessary for an analysis, but does not add value to 
views. This is useful, for example, if a column is included because it is required for a 
sort definition, but its appearance is not required in any views.

Click the edit format button to edit the appearance of the Folder Heading and 
Column Heading text. Developers often forget that names are a critically important 
component of a table design and must be written and edited with the primary 

FIGURE 2-11. Save as Default is used for system-wide settings.
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audience in mind. The Edit Format interface is the same as the interface for the Style 
tab and features the same options to edit Font, Cell, Border, Additional Formatting 
Options, and Custom CSS Style Options. These options modify the appearance of 
the column heading in the table rather than the appearance of the data in the cell.

One of the most powerful features in this interface is the ability to use HTML 
code to modify the appearance of the column headings. When the Contains HTML 
Markup box is selected, HTML code syntax may be used. In Figure 2-13, a line 
break (<br>) has been added between the terms “Actual” and “Unit Price.” This 
will force the name of the column heading to two lines with a break in the 
designated place.

FIGURE 2-12. Column Format tab for the Column Properties interface



Chapter  2: Tables 33

In Figure 2-14, a hover text field has been added by using the “span” HTML tag. 
Here is the exact string:

<span title=”DateTime order placed in customer’s time zone”>Order <br>
Date-Time</span>

When the cursor is placed over the Order Date-Time column heading, the 
additional data is shown in a small window. This is a relatively easy method for 
placing additional metadata for columns when space for column headings is at a 
premium. A slightly different font color or other format choice can help indicate 
visually that a hover-over message is available to users.

FIGURE 2-13. Column Format tab containing HTML tags

FIGURE 2-14. HTML hover-over text example with the cursor placed on Order Date-Time
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OBIEE has the option to repeat values or to suppress repetition for cells. In 
general, repeated values should be suppressed because having less ink in a table is 
preferred to having more. When tables have many columns and many rows, it may 
be necessary to repeat values so that context is maintained, especially if values will 
be offscreen or exported to another tool such as Microsoft Excel.

The Data Format Tab
The third tab in the Column Properties interface is the Data Format tab. The options 
that display on this tab depend on the data type of the column (text, numeric, or 
date) and modify the appearance of data in the cells of tables and views. For 
example, this is where it is possible to add a currency symbol for those measures 
that have a financial value associated with them.

Select the Override Default Data Format check box to make modifications 
to the format of the data. Text columns have the selections shown in Figure 2-15. 
The Custom Text Format box will display the proper syntax for each of the 
selections. To edit the string, select Custom Text Format after making your initial 
choice. In the following example, we have selected the Override Default Data 
Format box and then selected HyperText link. We then selected Custom Text Format 
in Figure 2-16. OBIEE inserts the HTML string that can then be edited. When this 
column is used in a table, the cell value will appear as an underlined hypertext link 
and will enable the user to navigate to the URL entered into the Custom Text 

FIGURE 2-15. The Data Format tab
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Format field in Figure 2-17. This may be useful to add links to navigate quickly to 
other content. For example, imagine that a table used for financial analysis included 
changes in stock prices for a firm and its competitors. It might be useful to provide a 
direct link to a finance website for each firm listed.

FIGURE 2-17. Edit the custom text

CAUTION
Hard-coded hyperlinks such as these can be 
difficult to maintain and should be used only when 
they provide significant benefit from a navigation 
perspective and are likely not to change . There 
are few things more frustrating in a browser-based 
interface than broken links. There are few jobs more 
challenging than maintaining a large number of 
buried, hard-coded hyperlinks.

FIGURE 2-16. Select the custom text format
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Columns with numeric values have a different set of selections on the Data 
Format tab.

When numbers are treated as currency, as shown in Figure 2-18, you can select 
a specific currency symbol from the list of currencies defined by the system 
administrator as shown in Figure 2-19, or you can select the “user’s preferred 
currency,” as defined by the individual user.

FIGURE 2-18. Choosing Currency as the data format

FIGURE 2-19. Selecting the currency symbol and the number of decimal places

When the custom number format selection is chosen, you can specify how you 
want numbers to appear and add verbatim text. Date and Time columns have their 
own set of options, as shown in Figure 2-20 and Figure 2-21. Additionally Date and 
Time columns have a large number of preconfigured formats—more than 50 in all.
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FIGURE 2-20. Choosing a date/time format

FIGURE 2-21. Available date/time format list
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The Custom Format Strings option allows you to further configure the 
presentation columns that contain time stamps, date information, and time 
information if the preset settings do not fit your needs.

One of the more useful custom format strings offers the ability to convert time 
since the beginning of the day into a human understandable time of day. [FMT:time] 
converts the number of seconds that have elapsed since the beginning of the day 
into a hh:mm:ss display. For example, the value 60 is formatted as 12:01:00 AM, a 
value of 126 is formatted as 12:02:06 AM, and a value of 43200 as 12:00:00 PM. 
Similar format strings can convert the number of minutes or hours since the 
beginning the day into the time of day.

Leveraging OBIEE’s native power with time and date formatting, formulas, and 
data presentation is one of the most underdeveloped opportunities in most OBIEE 
implementations. If an Oracle database is used as a primary data source for OBIEE, 
the opportunities to do time series analysis and other date/time-related functions is 
even greater.

The Other Tabs
The tab labeled Conditional Formatting will be covered later in this chapter. The 
tab labeled Interaction will be covered in Chapter 8. Sort order parameters can be 
set for columns and hierarchies in several different places and will be used later 
in this chapter for Figure 2-37 and addressed in Chapter 11.

Table Views—Results Tab
Let’s take a look at editing table views on the Results tab and preparing our tables 
to be used on OBIEE dashboards. Remember that the default view for an analysis 
that contains attribute columns and/or measure columns is a table view. If an 
analysis includes at least one hierarchical column, the default view is a pivot 
table. Figure 2-22 shows two tables that we will use to develop the concepts of 
editing tables.

We can see that a total of eight different views have already been created. 
Notice that we have given names to four of the tables so that we can refer to them 
more easily than calling them “Table (2)” and “Table (3).” To rename views, highlight 
a view in the Views pane (Order Summary Table is highlighted in the Views pane in 
the lower-left corner of Figure 2-22) and click the Rename View button.

Both tables in Figure 2-22 reflect many of the best practices listed in the bulleted 
list in the summary of this chapter. By aligning column values with column names 
and eliminating grid lines, we are able to present much cleaner and more visually 
appealing tables that are easier for the eye to scan.
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Editing Table Views
To edit a table view, click the pencil icon either on the view in the layout or in the 
Views pane. Let’s edit the Company Order and Sales Small Summary Table, as 
shown in Figure 2-23.

The Layout pane shows the primary editing interface, while the results pane 
immediately above it shows the appearance of the view. Let’s first look at the 
outlined box called “Columns and Measures” in the center of the Layout pane. All 
of the columns chosen for an analysis do not need to be visible in each view. 
Columns, measures, and hierarchies can be dragged between the Column and 
Measures box and the Excluded box. In our example, more columns have been 
excluded than included in our small table. Columns can similarly be dragged and 

FIGURE 2-22. The Results tab with simple tables
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dropped to be reordered. A thin blue line will appear to indicate when a new “drop 
target” placement has been identified. Additionally, formatting interfaces for both 
column headers and data values can be accessed from the “other options” icon 
(arrow on a lined box) for each column. The choices made here override the choices 
made on the Criteria tab and allow for separate formatting for different views.

There are four primary ways of visually organizing columns in a simple table to 
indicate that a relationship exists between the columns or to group similar columns 
that stand together as a group:

 ■ Empty space in the form of padding can be added between dissimilar 
columns so that the columns are presented in groups (most preferred 
method).

 ■ Different font formats can be used in adjacent columns to signal similarity 
and difference (for example, italics could be added).

 ■ A light background color can be added to adjacent columns using the color 
fill interface.

 ■ A line can be added the left and right sides of columns on the edges of 
groups (least preferred method).

FIGURE 2-23. Editing a table view
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Adding Totals to Table Views
The sum (Sigma) icon enables totals to be added either before (above) or after (below) 
a group of rows. You can also format the appearance of the totals and labels. Tables 
cannot be sorted on these automatically generated “sum” columns and rows. To 
enable sorting for totals, create a new “sort” column in your analysis (see Heat Map 
view in Figure 2-37 later in this chapter for an example of this). Using bolded “sums” 
in tables along with the appropriate use of space can help organize a table and make 
it much easier to scan visually. Remember, we tend to see groups before we see 
individual parts. If you have more than six or seven cells that are “grouped” together 
with no visual guide or organization, you will have a table that is hard to read.

Adding Prompts to Table Views
Figure 2-24 shows an example of a second “Order Type” column being placed into 
the Table Prompts section. This creates a drop-down list immediately above the 
table. This does not act as filter parameterization of the query results, but is a 
selector that limits the display of information (conceptually similar to Selection 
Steps). In the example, Order Type “Secure” is selected and Order Number 2 is not 

FIGURE 2-24. Table prompts
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displayed because Order Number 2 is not of Order Type “Secure.” Table prompts 
promote user interactivity with tables (a good thing) and allow users to focus on 
specific data selections. Caution must be used, however, to avoid confusion with the 
interaction of other views and analyses on dashboards. Table prompts only control 
the table to which they are connected (the table may control other views through 
Master Detail linking, which is addressed in Chapter 8.)

Adding Sections to Table Views
When a column is dropped into the Sections field, multiple separate “mini” tables 
are created, one for each value of the column. Figure 2-25 shows three mini tables, 
one for each order type. Sectioned tables require more space, but clearly show all of 
the values at the same time.

FIGURE 2-25. Sectioned table
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Adding Green Bar Formatting to Table Views
A common request for large tables is to add “green bar” formatting, where a color 
fill (typically light green) is added to alternating rows. This was originally done to 
facilitate scanning of wide dot-matrix-style printouts in the early days of 
computing when formatting options were extremely limited in comparison to 
modern printers and screens. Although there are exceptions to every rule, you 
should typically use alternative methods for formatting tables to facilitate row 
scanning and generally avoid recommending green-bar-formatted tables. 
Figure 2-26 shows a modified version of the Order Summary Table Greenbar, 
demonstrating the recommended methods for use when a client or an executive 
insists on a table using green bar formatting. (Use alignment and padding space 
to organize columns, not grid lines.)

FIGURE 2-26. Sample green bar table

To add green bar formatting to a table, first click the Table View Properties 
icon in the top toolbar when in the “edit view” interface. Select the Row Styling 
check box and click the edit format button to edit font, background color, cell 
alignment, and cell border formatting options. Be sure to use a very light color for 
green bar styling. In this example, a custom value of #EBF6EB in hex color format 
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is used. The exact color you choose may depend on the monitors in your 
organization, but you should pick a color no darker than is necessary to see a 
difference.

Adding Writeback to Table Views
OBIEE allows you to write back values to the physical source tables. Configuring a 
table for writeback involves the Table Properties tab in the front-end interface as 
well as the repository .rpd file, and is beyond the scope of this book. When 
writeback is enabled for columns in tables in OBIEE, you should employ a visual 
signal to users that writeback is employed. Although this can be accomplished 
through a variety of formatting methodologies, the use of a colored border and 
italics for the values that may be changed by users is encouraged. This combination 
of border color and italics can be established as a part of an official “style guide” 
and be reserved strictly for the use of writeback cells. We will discuss narrative 
views and the importance of adding instructional copy, timestamp information for 
actions and updates, and other contextual information that facilitates the use and 
understanding of business intelligence systems at a later point in the book.

Pivot Table Views—Results Tab
Pivot tables are the workhorses of business intelligence systems; they’re flexible, 
powerful, and pervasive. In fact, pivot tables are so appealing to so many BI 
developers (especially those who grew up creating Excel spreadsheets) that they are 
almost overused. The secret to designing good pivot tables is to decide in advance 
for what primary objectives and use cases each pivot table is envisioned. Earlier in 
the chapter the idea of a need statement (sentence) was introduced. At least one or 
more prepositions are included in a typical need statement for a pivot table—for 
example, “I want to see Sales by Product Type across Year.” The words “by” and 
“across” tip us off that we should consider the use of a pivot table so that we can 
show specific sales results for individual combinations of product types and years. 
Remember, pivot tables include a specific value in each interior cell that relates both 
to the horizontal row headings and the vertical column headings. Figure 2-27 shows 
a simple pivot table reflecting the preceding need statement and the relative 
positions for the columns in the edit pivot table interface.

Pivot tables are often used for more complex views of data. The order of 
presentation for categorical data in rows and columns defines the pivot table view 
and has a significant impact on the logical ordering of data cells in the table and 
their relation to one another. Different insights are highlighted by using different 
sort orders.
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FIGURE 2-27. Pivot table for “Sales by Product Type across Year”

Need statements help users understand why they are organizing a pivot table in 
a particular way. For example, the pivot table for “I want to see Sales by Product 
Types and Company across Year and Customer Segment” is shown in Figure 2-28. 
This is a large table with a significant degree of complexity, but by stating what we 
want to see in an organized way, we know exactly how to design our pivot table 
quickly. These need statements are also excellent guides for reorienting pivot tables 
by dragging and dropping column headers into different positions on the pivot table.
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The following is a generalized need statement that you can use as a starting 
point for putting together your own need statements for different situations. Note 
that we start with the measure or fact and then define the rows followed by the 
columns. Remembering this order can help you in gathering requirements and 
designing pivot tables based on your notes.

I want to see fact/measure (specifies cell values) by dimension and 
dimension (defines rows) across dimension and dimension (defines 
columns). 

Organizing Dimensions in Pivot Table Views
Large tables with many cells can be difficult to scan visually and understand. 
Therefore, these tables should be organized through their visual presentation. The 
primary purpose and insight for these tables, combined with the likely ways in 
which they may be reorganized by users, should guide the visualization formatting 

FIGURE 2-28. Multidimensional pivot table example
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choices that are made. Here are three primary ways of organizing large pivot tables 
(combinations of these techniques can be also be used):

 ■ Use of blank space between rows or columns

 ■ Use of totals before/after groups of rows or columns

 ■ Use of color to group rows or columns

Figure 2-29 improves upon Figure 2-28 and shows how totals for the Product 
Type category have been added along with space after the totals (12 pixels of 
bottom padding were added to the Sums format values), thus separating each 
grouping of product type. Six pixels of right-side padding were also added to Sales 
format values to help prevent the bolded sums from running together visually.

FIGURE 2-29. Basic formatting makes this pivot table easier to read.

To edit the formatting for the sums, click on the large sigma (sum sign) and select 
Format Values as show in Figure 2-30. Also note that “After” was selected and shows 
a green check mark next to it. Sums can appear above or below each section or only 
at the very top or bottom. 
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Conditional Formatting
Now that you have seen how to edit table and pivot table views, we can talk about 
the Conditional Format tab within the Criteria tab. Although we will discuss their 
specific use for pivot table views, many of the concepts are the same for table views.

Pivot tables are the default view for hierarchical columns. Whereas drilling on a 
standard column adds additional columns with more granular detail, hierarchical 
columns show as an expandable and collapsible outline. Hierarchies add a 
tremendous amount of interactivity and flexibility to tables and pivot tables. One of 
the challenges of using hierarchies involves the use of visual cues to organize large 
pivot tables as they are expanded so that users can quickly consume and understand 
their details. OBIEE can display hierarchies with children after parents or before 
parents. Note that in the following examples, parents are shown below the children 
of a hierarchy. Figure 2-31 shows how powerful color can be in directing the eye. In 
this example, the level of the product hierarchy determines the color of the row. The 
three brands, HomeView, FunPod, and BizTech, share a common color, whereas the 
second level, Communication and Electronics (part of BizTech) and Digital and 
Games (part of FunPod), share a different color. The third level of the hierarchy, 
represented by Accessories and Audio and Fixed and Portable, also share a color.

Figure 2-32 shows the same table, but with color assignments made by product 
brand rather than hierarchy level. It’s important to recognize that neither of these 
color strategies is right or wrong, but rather that they emphasize and group different 
elements within a hierarchy. The business use case would determine which view is 
preferred on a dashboard. Note how the lighter, more subtle versions of the colors in 
Figure 2-32, along with bolded totals and thin, white border lines for Years on the 
Time hierarchy, help organize the data and improve its presentation.

For both pivot tables, the color assignments are made through the use of 
conditional formatting. Conditional formatting is a powerful technique for bringing 

FIGURE 2-30.  Editing the format for the Sums in the layout 
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FIGURE 2-31. Pivot table with color by level

FIGURE 2-32. Pivot table with color by brand
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insight and clarity to both table and pivot table views of data. Conditional formatting 
allows table designers to assign formatting for data cells based on a wide range of 
results, states, values, and rules. Let’s take a look at the interface for configuring 
conditional formatting.

There are three typical use cases for conditional formatting:

 ■ Organize information by creating groupings among and distinctions 
between different data sets, as shown earlier with pivot tables. This 
“organizational” formatting helps users understand what data elements 
logically belong together.

 ■ Create visual prominence or call attention to data that is exceptional. This 
is done by writing rules that OBIEE can use to first identify exceptional 
data points or situations and then to format them differently than other 
information on the same screen. Threshold levels can be set for different 
data along with different responses for when those thresholds are exceeded 
(or missed). These can be thought of as “alerts.” That is, attention is being 
brought to a certain condition or state.

 ■ Create or reveal a pattern between or among large sets of data elements to 
communicate an overall insight or understanding. Heat maps are the classic 
example where hundreds or even thousands of cells are color coded to 
reveal relationships between adjacent (or nearly adjacent) data elements 
and other clusters or sets of data elements.

You can think of these three major uses as prescriptive organization, alert 
presentation, and pattern discovery. Let’s take a look at the interface for configuring 
conditional formatting. Each column in an OBIEE analysis definition can be 
configured to include a conditional format by using the Column Properties 
interface on the Criteria tab. Click the Conditional Format tab and then the Add 
Condition button and select a column from the analysis, as shown in Figure 2-33. 

FIGURE 2-33. The Conditional Format tab. Select a column for the conditional 
formatting formula.
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All attribute, hierarchical, and measure columns are included. Note that the format 
or appearance of a column can be based on the results or state of another column. 
That is, you can add a conditional format for the Sales column cells in a table 
based on the values or results of Year or Office, or anything else. Indeed, it is 
possible to string together these conditions and design quite complex rules and 
outcomes. In the case of a conflict when trying to merge multiple formats and 
conditions, the condition that is last verified as true by the system determines the 
format that is displayed. Once a column is chosen as the determiner of the 
condition, an operator (is equal to / is in, is less than, and so on) is chosen and a 
value (or values) is chosen. Additionally, presentation variables can be included to 
offer users the ability to set conditional rules dynamically. The standard Edit Format 
interface with a Style tab, shown earlier in Figure 2-4, and a Data Format tab, 
shown earlier in Figure 2-15, is used for enabling font differences, background 
colors, borders, cell alignment, padding, and CSS style sheets to modify the 
presentation of data.

Figures 2-33, 2-34, and 2-35 show the process of building a conditional format 
to call attention to Product Type, Company, Year, Customer Segment sales 
combination values that are greater than the threshold value of $200,000 by 
highlighting them in a light green color, as shown in Figure 2-36. This conditional 
formatting example shows how quickly the eye can scan our sample pivot table and 
spot exceptional combinations. One of the keys to successful use of conditional 
formatting for calling attention to exceptional results is to use conditional formatting 
very sparingly for this purpose. Exceptional results cannot stand out visually if the 

FIGURE 2-34. Choosing an operator and formula for the conditional format
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interface is too busy. Stoplight colors (red, yellow, green) should be used sparingly, 
in particular as indicators of individual results. The next section addresses the use of 
conditional formatting to create overall patterns of results.

The third common use of conditional formatting involves creating visual patterns 
in a series of table or pivot table cells to communicate an overall understanding or 
insight. When colors are used to create these patterns, they are often referred to as 

FIGURE 2-35. Adding results to conditional formats

FIGURE 2-36. Pivot table showing conditional formatting results
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“heat maps.” Heat maps have the advantage of being able to show very large 
numbers of individual data points, sometimes in the hundreds or even thousands on 
a single visualization. Despite their power and relative simplicity, heat maps are 
seldom well designed. The purpose of heat maps is to show the location and “state” 
of an individual data point and how it relates to others in the set of data. Because of 
this, the sort order of both columns and rows is critically important. The sort order 
determines the nearness or distance between individual data points. Sort order in 
heat maps should always be a conscious choice, not a “default” selection. The 
single biggest error with most maps is using alphabetical sorting of categorical and 
hierarchical columns. Although alphabetical sorting can be useful for users looking 
for a specific value, there is seldom a direct relationship between the relative 
positions of data elements in an alphabetical sorted list. For this reason, other fields 
should be used for sorting values. To sort the values of the pivot table in Figure 2-37 
by total revenue and not alphabetically by office or by line of business, a Sort 
column was added that identifies the rank of each table cell and then Ascending 
Sort for that column on the Criteria tab was chosen. The resulting pattern reveals the 

FIGURE 2-37. The sorted fields create a logical “heat map” pattern.
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relationship of table cells to each other for the top 50 values. Once the columns and 
rows are sorted by revenue, we can see outlier cells such as Madison-Communication 
more easily.

Table and Pivot Table Right-Click 
Interaction Menus
One of the newer features in OBIEE is the ability for users to have access to an 
extensive “right-click” menu, as shown in Figure 2-38. This offers a wide range of 
capabilities for users to narrow which data is included in a table view. Although 
OBIEE has long had the ability to “drill” and add columns with additional detail to 
tables, now it also has the ability to “keep only” and narrow the selection of data. 
This makes OBIEE a much stronger data exploration tool and allows users to sift 
through large amounts of data to find interesting insights. This is not a data 
visualization topic per se, but does affect how you design a table of data.

FIGURE 2-38. Right-click menu for a pivot table view

When tables and pivot tables are envisioned as data exploration tools, a narrative 
view can be added that briefly summarizes and explains the available and sensible 
selections that analysts might make. If users do not have a training class where they 
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are shown how to manipulate tables or do not have specific directions encouraging 
them to interact with views, they are often reluctant to do so, and therefore many of 
the most powerful capabilities of the software go underutilized. We will explore the 
subject of interactions further in Chapter 11.

Performance Tiles
Performance tiles can be thought of as single-cell tables and are our most often 
recommended visualization type for several reasons. Performance tiles

 ■ communicate summary information at a glance,

 ■ require a small amount of screen real estate,

 ■ can be used in combinations of tiles to communicate patterns,

 ■ make excellent navigation buttons for master detail linked views,

 ■ work exceptionally well on smartphones, tablets, and a wide variety of 
dashboards,

 ■ and take well to conditional formatting to reflect new or updated 
information.

Figure 2-39 shows three performance tiles as they might appear at the top of 
a dashboard.

FIGURE 2-39. Performance tiles

Performance tiles show the title of a measure, the value of the measure, and a 
description field. There are several different styles to choose from. Perhaps the most 
effective is the simple, clean look, without text shading, drop shadows, or other 
effects. Additionally, conscious choices should be made about the fill colors for 
performance tiles. Although muted, soft colors are often preferred to allow truly 
exceptional colors to stand out, performance tiles are sometimes intended to be a 
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visually dominant feature on dashboards, and it may make sense to utilize bright, 
visually strong color fills. Performance tiles are almost always conditionally formatted 
and carry meaning with their format. Not only are they capable of having color fills, 
but they can also incorporate colored borders.

Performance tiles are particularly good for executive dashboards and for 
common dashboards that are shared among large parts of the organization. For 
example, we the authors worked on a dashboard for a large organization with 14 
different divisions. We arranged a single performance tile for each division in a field 
based on their sales versus forecast percentage. The executives could instantly tell 
how the overall organization was performing, and each division could immediately 
pick out how they were doing relative to everyone else. Clicking the performance 
tile would then bring a user to the division’s summary dashboard. Performance tiles 
act both as a reporter of a specific value and as a comparative visualization.

We have also used performance tiles to report “TopN” performers. Another 
client had several hundred stores or locations. We had an executive dashboard that 
showed the top five in sales difference percentage versus last year for the previous 
week. We came up with different product line and performance metrics so that 
different locations were featured. This “find them doing something good” range of 
performance tiles was later promoted to a headquarters video board on a large wall 
that showed off the good news to a broad audience.

Performance tiles are one of the few visualizations that work equally well on 
dashboards, tablets, and smartphones. As more and more of the world uses mobile 
devices to stay in constant communication and expects to consume all kinds of data 
on their personal devices (including business intelligence data), it is more important 
to ensure a consistent presentation of results between different screens. You will find 
more information on mobile in Chapter 9, but performance tiles are considered to 
be an important element of every mobile dashboard and to be prominently featured 
on more executive dashboards.

Summary
Good design for table views and pivot table views is fundamental to every OBIEE 
implementation. They are, at the same time, the most visually dense form of 
presentation of information and the simplest form of presentation of information. 
Small formatting choices make big differences on the legibility of tables. Eliminate 
grid lines and use padding spacing to help organize columns and rows for easy 
scanning. Adding gridlines to a table is like drowning a salad in dressing or over 
cooking pasta. Even though it may be frequently done by amateurs, and a few 
people may say that they prefer mushy, soft pasta, it doesn’t excuse the practice.

Prefer smaller tables over larger tables, especially for dashboards that are viewed 
by large, diverse audiences. Most dashboards are “explanation” dashboards. Tables 
with fewer columns and rows are easier to scan. More people realize a common set 
of insights and understanding from smaller tables. Be cautious of using very large 
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tables with a large number of prompts on dashboards. They can be good for data 
exploration, but should not be overly relied on.

The sidebar shows a summary of recommended best practices for table design. It 
really comes down to making a few smart formatting decisions, knowing the 
differences between tables and pivot tables, and being extremely clear about what 
you want to communicate.

Best Practices for Table Design

 ■ Prefer smaller tables.

 ■ Words are important:

 ■ Enable rollovers for metadata for commonly used tables.

 ■ Write informative column head descriptions.

 ■ Write informative titles for tables.

 ■ Make tables clean and easy to read:

 ■ Eliminate unnecessary gridlines.

 ■ Use space (padding) to create groups of data.

 ■ Left justify text cells.

 ■ Right justify numerical cells.

 ■ Make numbers easy to read and understand:

 ■ Judiciously use conditional formatting.

 ■ Avoid putting text in color unnecessarily.

 ■ Use thousands separators.

 ■ Align the decimal point for numerical cells.

 ■ Denote scale and units of numbers when necessary (for example, 
thousands, millions of cases).

 ■ Use symbols to denote units of measure (%, $, and so on).

 ■ Enable column and row sorting.

 ■ Avoid scrolling (if possible).

 ■ Be transparent about data selection.

 ■ Use prompts and selectors to promote user interaction.





CHAPTER 
3

Graphs



60 Data Visualization for Oracle Business Intelligence 11g

Graphs form the heart of any effective BI system. Whereas tables are optimized 
for the lookup of specific values, graphs convey a main idea about a data set. 
Graphs tell stories about data through the use of visual representations. They 

often highlight the relationship between different data sets and elements, compare 
results against predicted or anticipated values, reveal patterns and trends, or highlight 
a particular finding.

Choices abound with graph design, and default settings are seldom optimal. 
The decisions of which graph to use, how to specifically design a graph to convey 
a data insight in a consistent and accurate manner, and how to assess tradeoffs 
in graph design for different use cases must all be made from an informed, 
best-practices perspective.

Before we get into the specific graph types, be aware of the following related 
topics:

 ■ Just as with tables, graphs should be clearly labeled, with axis descriptions 
(when not clear) and scaling units (K for thousands, M for millions, and so on).

 ■ Graph interactions and master-detail linking are addressed in Chapter 8, 
where we discuss dashboard interaction.

 ■ Interpretations of graphs are greatly affected by the selection of data (for 
example, too many bars!) and are addressed in Chapter 11.

 ■ The “Best Visualization” and “Recommended Visualization For” features and 
color choices are also covered in Chapter 11.

Types of Graphs and When to Use Them
Oracle BI has an extensive range of a dozen or so graph view options. We’ll review 
each one and discuss the best use cases, along with best-practice recommendations 
for formatting and presentation.

Line Graphs
Line charts are one of those “workhorse” graphs commonly used in reports, 
dashboards, and analysis systems. Line charts show a continuous measure across 
the horizontal x-axis with a dependent variable on the vertical y-axis. The y-axis 
value is said to be “graphed against” the x-axis variable (for example, sales against 
time). The shape of individual lines is the key message for line charts and should be 
emphasized in their design. This generally means eliminating prominent grid lines 
(you’ll see later how to add contextual information regarding data ranges to line 
charts), consciously choosing the aspect ratio of width to height (which has a direct 
impact on the slope and the visual or intended message of lines), and carefully 
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choosing formatting options such as color, thickness, pattern, and curved/stepped 
lines. Because they are so common, line charts are sometimes used inappropriately 
in situations where another type of visualization would be more effective. Never use 
line charts with categorical data on the horizontal x-axis such as product, office, 
customer, and sales channel—they are individually distinct classes and should not 
be represented as being continuous. This goes for line-bar combo graphs (more on 
those later in the chapter), plot graphs in which regression lines have been added, 
and other special graphs. Line charts can often be shrunk down to a small size and 
still convey information about a pattern or progression. They are often used in trellis 
charts (covered in Chapter 5).

Figure 3-1 shows a typical line chart with revenue graphed against time (at the 
Fiscal Week grain) for the years of 2010, 2011, and 2012. Two or three major 
insights are immediately apparent from looking at the graph. Revenue values have 
significant variance week by week, and there is a strong annual seasonal pattern to 

FIGURE 3-1. A typical line chart
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revenue, as you can see from the three peaks and valleys. These patterns stand out 
partly because gridlines, data labels, and background graphics have been 
eliminated. You can enable mouse rollovers for graphs so that users who want 
details regarding individual points can get them, as shown in Figure 3-1.

One of the important factors to consider in line graph design is the pixel weight 
of the lines. The weight of the line in the Revenue by Fiscal Week for 2010–2012 
graph shown in Figure 3-1 is three pixels, plenty wide enough to show up clearly, 
but not so wide that the detail of the different fiscal week values is lost. Let’s say that 
we want to compare the revenue by brand for the same time period. We’d do this by 
showing separate lines for each of the three brands, but in order to avoid visual 
confusion, we can make the lines one pixel wide, as shown in Figure 3-2. This still 
shows the dramatic week-to-week shifts in revenue, but avoids an extensive amount 
of overlap of the lines.

FIGURE 3-2. Comparison of dimensioned-measures for the same period
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One of the very nice features in OBIEE 11g is the ability to enable the zoom and 
scroll functions for various graphs, including line graphs. This permits users to 
explore a graph at different zoom levels of detail without taking up a large amount 
of screen real estate on the dashboard. When Zoom and Scroll is enabled on the 
Graph Properties interface (General tab), a small magnifying glass will appear when 
a user scrolls over the axis line (both horizontal and vertical axes can be enabled). It 
works much like a zoom function on a map. Details that may not be clear on a 
larger scale become more visible when the interface is “zoomed” in to a deeper 
level. Figure 3-3 shows the zoom feature and the now revealed slider bar that “slips” 
the presentation of the graph over the larger, more detailed view (picture it as a 
window that slides over a larger version).

FIGURE 3-3. Zoom feature

There are three different options for Line Style for line graphs in OBIEE 11g:

 ■ Standard Line

 ■ Curved Line

 ■ Stepped Line
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For most situations, the Standard Line option shown in Figure 3-4 (the option 
that has been used in all the examples so far in this chapter) is the best option and 
should be chosen. Let’s take a look at three identical graphs of brand revenue 
against fiscal quarter for the years 2010–2012. 

As you can see, the curved line graph shown in Figure 3-5 smooths the line into 
its fundamental shape. If you wanted to make the point about the seasonality of 
revenue with high peaks and low valleys and the relative order of the three brands 
at the peaks, the curved line graph would serve well. The Stepped Line option 

FIGURE 3-4. Standard line graph format
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FIGURE 3-5. Curved line graph format

shown in Figure 3-6 shows a single value for each brand for each fiscal quarter, but 
visually indicates continuity through the use of a vertical line connecting each 
adjacent value. Stepped line charts should be used when the data makes stepped 
changes over a continuous period, such as when prices are raised and held steady 
for a certain period of time until another change in price occurs. The series of 
stepped changes can be read as a progression or pattern in a similar way to a 
standard line chart. Stepped line charts can be very difficult to read when they 
contain multiple measures and are best used for single, relatively simple measures.

Graphic information that provides context for line chart results can add insight 
and meaning. Figure 3-7 shows revenue results as a percentage of the revenue target 
that was established (think of it as a forecast). A green background has been added 
for the range from 115 percent to 140 percent to indicate that results in this area are 
good, and a yellow background has been added to the range from 85 percent to 
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FIGURE 3-6. Stepped line graph format

FIGURE 3-7. Line graph with scale marker ranges
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60 percent to indicate that results in this range are low. The line added at the 
100 percent mark indicates results that are above or below the forecasted target. 
(As mentioned in the Preface, some screenshots are clearer in color. See www.vlamis
.com/DVforOBI to view screenshots in color.)

Scale markers can be set to a static value, to a variable (for example, for 
parameterization by dashboard selection), to a column name, or to a SQL query 
result. They are one of the most powerful and most often underutilized features of 
OBIEE visualizations. Because these results are on a normalized percentage basis, 
we can compare results for brands or products that may have far different data value 
ranges. This is a particularly good technique for “real-world” business situations 
where data values often have orders of magnitude differences in value.

To add the green and yellow backgrounds and the line at 100%, go to the Scale 
tab on the Graph Properties interface and add them as shown in Figure 3-8. Also, set 
Axis Limits to a specified range of 60 to 140 to match the top and bottom ranges of 
the scale range background colors. You can add thin, white-colored horizontal grid 
lines to the graph at 10 percent intervals. Although grid lines should generally be 
avoided, putting them in white, which matches the background color for the center 
of the chart, effectively limits their appearance to only the high and low ranges where 
the specific value comparisons might be of most value. Light green (hex #CCFFCC) 
and light yellow (hex #FFFF77) were chosen so that the background colors did 
not dominate the screen. Also, a mid-gray (hex #999999) was chosen so that 
the 100 percent line is visible but does not compete visually with the brand lines 

FIGURE 3-8. Configuring scale marker ranges
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(the main point of the graph). It is generally a best practice to put “context” graphics 
in lighter or more receding color values than the main content of your graph.

Time Series Line Graphs
Time series line graphs have some nice advantages when you’re working with real-
world data sets. Oftentimes, there are missing data points for a given dimension of 
data within a series. When you want to show a break in the data, use a time series 
line graph. Figure 3-9 shows a custom period of time: the first 42 days of 2012, 
January 1 through February 10. In this graph, we are evaluating how much revenue 
customers of different tenure (three years, four years, and five years) generated during 
that time period. The challenge is that for some combinations of data and seniority, 
no revenue was generated. The time series line graph shows these breaks and still 
implies continuity on the x-axis. Note that there is no data for January 3, 4, 8, 9, 10, 
and so on. The time series line graph takes up space on the x-axis for these values, 
indicating a continuous time dimension. If a time value is represented by a row, but 
data is missing, the line is broken, as shown for January 19. Time series line graphs 
require a date or time stamp column for the “Group By” horizontal x-axis and do not 
support all other line graph options, such as drilling on the x-axis. The standard line, 
curved line, and stepped line formats are supported for time series line graphs.

FIGURE 3-9. Time series line graph
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Bar Graphs
Bar graphs are perhaps the most versatile and useful graph visualization. The human 
eye is able to quickly determine the relative heights or lengths of bars when they 
have a common base, and thus perceive information about numbers. Additionally, 
there is a high degree of consistency in how people interpret and understand bar 
graphs (however, differences can sometimes be significant, thus making 
visualizations a source of confusion rather than shared understanding). This ability 
to scan and make inferences and draw conclusions from bar graphs makes them 
ideal for many situations. There are six basic types of bar graphs in OBIEE:

 ■ Vertical bar graph

 ■ Horizontal bar graph

 ■ Stacked vertical bar graph

 ■ Stacked horizontal bar graph

 ■ 100% stacked vertical bar graph (version 11.1.1.7 and above)

 ■ 100% stacked horizontal bar graph (version 11.1.1.7 and above)

Figure 3-10 shows a traditional vertical bar graph for two different measures, 
revenue and costs, for product types for the year 2010. You can scan the graph and 
immediately see that revenue was greatest for the “fixed” product type and that costs 
for this type were significantly lower than revenue. You can also quickly scan the 

FIGURE 3-10. Vertical bar graph



70 Data Visualization for Oracle Business Intelligence 11g

graph and see that costs were highest for cameras, but that there were several 
other product types that had very similar costs. Although this particular graph 
shows product types organized alphabetically so that users can quickly find a 
particular product type without having to hunt for it, choosing a sort methodology 
would reveal a pattern and relationship between the individual product types. 
For example, Figure 3-11 shows the same graph with a sort field added for profit 
(the difference between revenue and costs) and reveals that, surprisingly, two of the 
three product types with the lowest revenue have the highest profit (install and 
maintenance) while the lowest revenue for a product type (accessories) has the 
lowest profit and appears the furthest to the right.

FIGURE 3-11. A bar graph sorted by a value better reveals patterns in the data.

This graph relates the relationship of the bar groups and their relative position 
from left to right, but sacrifices some of the ease of lookup for the individual product 
groups because a user would now have to “hunt” for a specific product type. 
Figure 3-12 adds a third measure revealed as a dark blue bar on the graph that 
directly shows the difference between revenue and cost as profit. This additional 
metric adds information and makes the profit amount more explicit, but that 
information necessarily detracts a bit from the core message of the first two bars. 
The dark blue color of the Profit bar is heavier visually than the light green and light 
orange of the Revenue and Costs bars and draws the eye, even though the bars are 
significantly shorter in height. We could reverse this effect and diminish 
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the impact of the Profit bars by choosing darker, heavier colors for Revenue and 
Costs and a lighter color for Profit. None of these three graphs is “right” or “wrong” 
or even necessarily better than another. Additionally, the more “dense” a graph is 
(that is, the more information it contains), the more care that must be taken in 
making choices reflecting its intended primary purpose. Note also that all grid lines 
have been eliminated from the bar charts. Detailed information regarding individual 
bars is best revealed in mouse rollover data markers, which are configured in the 
Graph Properties interface on the Titles and Labels tab.

Horizontal bar graphs are an alternative to vertical bar graphs that work 
particularly well in certain situations. Long data labels are the main reason to prefer 
horizontal bar graphs. Figure 3-13 shows our graph in a horizontal bar graph format. 
Notice even with a fairly square aspect ratio, the length of the lines seems to be 
longer in the horizontal format and that the right edge of the bars reads as a distinct 
pattern. It is a bit harder to visually perceive the individual bar differences reading 
up and down the rows than it is scanning across a series of vertical bars. Horizontal 
bars are fine for emphasizing end points and relative values on a single scale (there 
is often little difference between horizontal and vertical bar graphs for single value 
dependent variables); however, for grouped bars, as in our example, there typically 
is a preference for vertical unless there is a need for longer data labels.

FIGURE 3-12. Dark colors draw the eye and create emphasis.
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Both horizontal and vertical stacked bar graphs group data within a single bar to 
reveal an additional dimension of comparison. Stacked bar graphs look nice at first 
glance, and they are often used on dashboards, but differences between the relative 
heights of different pieces of bars are difficult to perceive without a great deal of 
care and study on the part of the user. Stacked bar graphs show the relative heights 
of the totals for each bar well. Figure 3-14 shows the contributions of three different 
brands to total revenue by fiscal quarter. It is fairly easy to scan the top of the bar 
charts and see the relative total sales figures for each fiscal quarter. The size of the 
pieces makes the most visual sense within a single bar. That is, we can see the 
contribution of each brand within each fiscal quarter. Stacked bar graphs may be 
used if the key insight of the visualization is the total, not the change in the size of 
the pieces between bars. In that case, either change should be graphed as a measure 
or another visualization should be chosen. In our example of evaluating brands 
across time, a line graph could indicate whether sales for a particular brand had 
increased or decreased between periods. Likewise, a grouped bar graph could show 
the relative size of the bars of the different brands for different fiscal quarters.

FIGURE 3-13. Horizontal bar graph
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FIGURE 3-14. Stacked bar graph with graph prompt selector

Notice that our stacked bar graph visualization in Figure 3-14 also has a drop-
down box labeled Year. This allows users to select each year individually and to 
focus on comparison between quarters for a given year. The presentation of 12 
quarters side by side (all three years of 2010, 2011, and 2012) would emphasize 
progression and change over time. More data does not always mean more insight; it 
just changes the focus and primary message of the visualization. This can also be 
shown as a slider prompt that “plays” the changes between the years as the selection 
progresses (somewhat similar to a simple animation in Microsoft PowerPoint). These 
slider prompt animations work well when the data is relatively consistent for each 
selection and doesn’t vary significantly in scale or member inclusion. The Graph 
Properties dialog (shown in Figure 3-15) allows axis limits to be set to specific range, 
to be dynamic (adjusts based on the data), or to “zoom to a data range,” in which 
the system determines an appropriate zoom level given the range of data values 
included and their relative differences. If the Zoom to Data Range option is selected, 
visual indicators should be included in the design of the graph (such as different 
borders or backgrounds) and a narrative view should be included calling attention 
to the data range difference. In most cases, it is best to begin the data range scale at 
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FIGURE 3-15. Setting Axis Limits to Dynamic or Fixed

zero. The “zoom” enhances differences in the results visually, which should not 
be done without notification to users. Scale markers can be included as a visual 
reference point for many OBIEE graphs that are dynamically scaled. This provides 
a reference point for users and promotes a stronger understanding of dynamically 
scaled results.

It is also possible to section the three years and to place them into three separate 
blocks, as seen in Figure 3-16.

This repetition is often quite effective both in enabling users to see graphs as 
total patterns and to perceive differences between certain sets of data (like years) 
and in emphasizing important data sets through multiple visual presentations. 
Selection prompts emphasize individual cases, slider prompts emphasize change 
between adjacent cases, and sections emphasize overall patterns and differences 
between cases.
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FIGURE 3-16. Creating multiple graphs by using sections

TIP
You can change the color of a section of a stacked bar 
graph to the same color as the graph background to 
create an apparent separation between different data 
groups. For example, the middle values are changed 
to white to emphasize the distribution of the data 
for the Top and Bottom values in the graph shown in 
Figure 3-17. Light gray vertical grid lines were added 
to help the eye focus up and down on the differences 
between the top and bottom data distributions for 
each period and not to scan horizontally across the 
green and red elements themselves.
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100% stacked bar graphs show the distribution of a range of values on a 
normalized bar of standard height. In this way, it is much like a pie chart. It is 
best thought as showing the proportion of a single piece to the whole. Also like 
pie charts, this seemingly straightforward visualization can be deceivingly difficult 
for users to interpret on a consistent basis. People are best able to compare the 
relative lengths of the top and the bottom piece because they have a common edge 
and thus the eye can scan the length difference. Middle pieces are much harder to 
compare because they often will not have a consistent top and bottom edge. 
Whereas the proportion of the three brands (HomeView, FunPod, and BizTech) are 
shown by fiscal quarter in Figure 3-18, 100% stacked bar graphs with more than 
three pieces can be difficult to interpret unless there is an obvious interpretation—
either that there is no discernable pattern or that one piece dominates the others. 
Sort order is easier to manipulate in stacked bar graph and 100% stacked bar graph 
views than in pie chart views. The lowest value appears on the top (in other words, 
if we sorted Brand by Sort Descending in the Criteria tab, the order of the brands 
in Figure 3-18 would be reversed and the sort order would be BizTech on top, 
FunPod in the middle, and HomeView on the bottom of the stack). Generally, more 
direct visualizations such as grouped bar charts are preferred over 100% stacked 
bar charts.

FIGURE 3-17. The middle bar does not show up.
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Line-Bar Combo Graphs
The line-bar combo graph has some natural advantages, but must be used carefully. 
It works like a normal bar chart with a measure on the left vertical axis, but adds a 
second measure that is displayed as either a line or a symbol on the right vertical 
axis. Figure 3-19 shows a histogram-style distribution of revenue and average 
number of orders by customer age in a line-bar combo graph. Because customer 

FIGURE 3-18. 100% stacked bar graph

FIGURE 3-19. Line-bar combo graph
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age is a “binned” continuous dimension, it is not objectionable to use a line for the 
second vertical axis. This visualization allows users to understand the relationship 
between two measures for a common dimension along the horizontal x-axis. We see 
that as the customer age increases beyond 40 years, revenue decreases, but that the 
highest average number of orders occurs at age 56. (We don’t really know from this 
view if this is a result of a high average or an anomalous occurrence in the data that 
is skewing the average, but it is interesting and worthy of investigation.) We can tell 
immediately, however, that the average number of orders per customer does not 
vary negatively with age, as does revenue.

When the horizontal x-axis is not a continuous range, but rather contains 
nominal or discrete values, you should select a graphic element for the second 
vertical y-axis measure. In Figure 3-20, the line is replaced with round circles 
representing discrete data points.

FIGURE 3-20. Use graphic elements and not lines for noncontinuous x-axes

To do this, you use the Graph Properties dialog. In the Graph Data section, select 
the Style and Conditional Formatting icon. Then set Line Width to 0px and select a 
symbol type and color, as shown in Figure 3-21. Notice that there is a very different 
visual impact for the graphic rather than the line. This is particularly important when 
the x-axis values are not continuous. Using lines implies that values exist at every 
point along the x-axis, including those between axis labels, and thus should be 
avoided when discrete values are being graphed.
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The bar and line-bar combo graphs can also be used to create a traditional 
histogram series, as shown in Figure 3-22. In this case, we are viewing revenue for 
the different lines of business. The lines of business are broken down into age 
“buckets” of three to seven years with the firm. Notice the color distribution for the 
ages is along a continuous range from light to dark, indicating increased age. A 
slight background fill color for the plot area ensures that all five values stand out. To 

FIGURE 3-21. How to change a line to a symbol in the line-bar combo graph

FIGURE 3-22. Histogram example with contrasting background for sequential colors
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create this visualization, we add the Years as Customer column to the Vary Color by 
(Horizontal Axis) field in the Line-Bar Graph layout pane and then add custom 
colors in the Style and Conditional Formatting interface for the bar (similar to what 
we did for the line in the previous example). We leave the Lines (Vertical Axis 2) 
field empty and use a single measure, Revenue. It is also possible to create stacked 
line-bar combo graphs, where additional dimensions of data can be added. As 
stated before, the more complex graphics get, the more care that must be used in 
designing them, and the more time it takes for users to interpret them.

Waterfall Graphs
Waterfall graphs are special type of bar chart. Waterfall graphs show the relative 
positive and negative contribution for series of values on a cumulative basis. This 
shows the cumulative total contribution by changing where you start drawing each 
bar at each point along the horizontal x-axis. The larger the size of the bar, the 
greater the contribution is (either positively or negatively) to the total. Waterfall 
graphs are particularly good at visualizing “flow” measures over a period of time, 
such as profit/loss, cash flow, inventory flow, head count, and so on. Figure 3-23 
shows gross profit contribution (an operating measure of profitability) for the year 
2011 by month. A scale marker has been added at the $0 breakeven level to 
demonstrate for each month whether the company was below or above breakeven 
at the beginning and end of the period. A Total bar (shown at the far right in dark 
blue) is used to sum the cumulative impact for all months of the year. Showing this 

FIGURE 3-23. Waterfall graph



Chapter  3: Graphs 81

Total bar is optional. In some cases, the pattern will be clearer without the 
summation bar added at the end (the ending value can be seen by viewing the 
bottom of a negative bar or the top of a positive bar). Additionally, conditional 
formatting can be added for bars to create a multiscaled color range for increasing 
and decreasing values. When conditional formatting is used, a separate legend view 
should be added as well.

Pie Graphs
Pie charts are intended to show the relationship of a piece to the whole—that is, the 
size of an individual “piece of pie” to an entire circle. The pie chart is one of the 
most common and popular data visualizations. The only problem is that there are 
several challenges with pie charts from a human cognition and practical user 
perspective:

 ■ The human visual perception system is notoriously bad at consistently 
perceiving both angles and size relationships.

 ■ Pie charts typically require extensive legends and explanatory labels (which 
take up space and require cognitive processing).

 ■ Pie charts are not particularly efficient with space utilization and often take 
up a significant amount of screen real estate in return for modest insights.

 ■ Three-dimensional pie charts are notorious for distorting and 
misrepresenting data (they require that pieces in the “front of the pie” 
have more visual prominence than pieces in the back, thus distorting the 
underlying data).

In short, there are plenty of reasons to avoid using pie charts. However, the one 
major reason to use them is that everyone else does. If we return to our theorem that 
“every graph should have a main point,” we can begin to understand the situations 
where a pie graph can be effectively used.

CAUTION
Avoid 3-D effects for all graphs, especially pie 
graphs, bar graphs, and line graphs. Adding the 
appearance of dimensional depth actually distorts 
the graphic representation of the data elements 
and can lead to misinterpretation and inconsistent 
interpretation between individuals. In other words, it 
does harm and offers no good in terms of additional 
insight or clarity.
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Pie charts should be used when users are interested in comparing the size of 
various pieces to the total, not when users are mostly interested in comparing the 
relative size of various pieces to one another; when comparisons are most 
important, use bar charts so the relative height/length of different bars can be 
accurately and consistently judged at glance. When there are clear differences in the 
size of a small number of dimension values (pieces of pie), then a pie chart might be 
okay. When there is a large number of dimension values and the point of the graph 
is that no one piece is significant in size in comparison to the whole, then a pie 
chart can convey this insight (in this case, there is no need to clutter the chart with 
superfluous detail and callouts, just show the pie).

Figure 3-24 shows a series of three typical pie graphs representing the share of 
each brand to total revenue for 2010–2012.

FIGURE 3-24. Pie graphs show the relationship of the piece to the whole.

The overall message that these pie graphs convey is that that revenue was split 
fairly evenly between the brands for the three years. It is very difficult for the viewer 
to perceive a difference between the pieces of pie for each brand or between the 
different pies for each year. Notice how much more easily bar graphs (clustered by 
year and by brand) show the differences between years and brands in Figure 3-25.

Bear in mind that in some limited circumstances, pie charts can effectively show 
a change in the share of a value. Just be sure to keep the number of pie slices down 
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to a reasonable number (consider grouping lower percentages into an “other” pie 
slice) and ensure that the data shows a difference. Again, sort order can make a big 
difference here. In Figure 3-26, we can see how the Maxifun 2000 product jumped 
from 5 percent to 11 percent in one year. In this case, because we want only the top 
five products shown, on the Criteria tab we can edit the column formula to bin all 
other products into an “Other” pie slice. The slices are ordered with the first slice 
occurring at the top of the pie (12 o’clock position) and subsequent pieces in the 
established sort order for the column appearing in a clockwise position.

FIGURE 3-25. Bar graphs often reveal differences better than pie graphs.

FIGURE 3-26. Series of pies showing differences with all other
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Area Graphs
Area graphs combine many of the attributes of line graphs, pie charts, and stacked 
bar graphs. They are good for representing the value of a measure over a continuous 
dimension such as time. Area graphs are more visually dominant than line graphs 
(they typically have much higher color density). When areas for multiple dimension 
values are stacked on top of one another, comprehending differences in the areas 
become problematic, in the same ways that stacked bar graphs become problematic. 
When the eye is required to scan and perceive the relative distance difference 
between values and does not have a common base line, interpretation and 
understanding is compromised and is inconsistent among individuals. Figure 3-27 
shows brand revenue for the fiscal quarters for the years 2010–2012 using the same 
measures and dimensions as shown in the line chart section in Figures 3-4, 3-5, 
and 3-6. As with stacked bar graphs, the easiest value to understand from area charts 
is the total of the three brands. The thickness of each area at any given Fiscal Quarter 
value on the x-axis is representative of the revenue for that brand. In other words, it is 
necessary to compare the thickness of each band to the others to understand which 
value is greatest (as you can see from the line chart in Figure 3-4, the rank order of 
the brands is different for the various fiscal quarters). The order of the stacking, the 
color choices, and the granularity of the x-axis dimension all play key roles in the 
interpretation of area graphs.

FIGURE 3-27. Stacked area graph

A 100% area graph is similar to a 100% stacked bar graph. A 100% stacked 
bar graph can be used instead of a pie chart to represent the relative percentage 
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contribution of a dimension value in comparison with a total, only over a 
continuous dimension such as Fiscal Quarter rather than discrete dimension values 
(see Figure 3-28). Once again, it is necessary for users to read the thickness of the 
band at a given value rather than the value of the band against the y-axis. In general, 
area graphs and 100% stacked area graphs are subject to misinterpretation by 
occasional business intelligence system users and executives and therefore should 
be implemented with caution. They are best employed for single- and double-valued 
measures and not for three values or more (the bottommost value is relatively easy 
to read). If the relative change for dimensional values over a continuous range in 
comparison with other dimension values is the objective of the visualization, it may 
be better to graph the relative change as its own measure (such as percent change in 
revenue from previous quarter) rather than asking users to interpret what can be a 
confusing chart.

FIGURE 3-28. 100% stacked area graph

Scatter Plot Graphs
Scatter plot graphs are a favorite graph type for data scientists and data visualization 
experts all over the world. Scatter plots have several advantages:

 ■ They reveal correlation patterns that can be hidden from calculated 
measures.

 ■ They can display hundreds if not thousands of individual data points.

 ■ They are extremely good at revealing outliers.
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 ■ They require little training for users.

 ■ Interpretation tends to be consistent across diverse user groups.

Like all graph types, scatter plots require the graph designer to determine in 
advance what dimensions or measures to put on which axis. Two measures are 
required: one on the x-axis and the other on the y-axis. Typically, the dependent 
variable (the variable that responds) is put on the vertical y-axis and the 
independent variable (the variable that is responded to) is put on the horizontal 
x-axis. In Figure 3-29, we see a typical scatter plot graph showing the correlation of 
customer discount rate and total customer revenue for the years of 2010–2012. 
A slider prompt for the year enables us to “play” the scatter graph for each year, 
seeing how the points change. These types of simple “animations” are very 
compelling when played to a large audience and work well when presenting 
“stories about data.”

FIGURE 3-29. Scatter plot graphs show correlations for many data elements.



Chapter  3: Graphs 87

Although we might expect to see a distribution that generally is positively 
sloped, with larger customers receiving higher discounts, instead we see the 
opposite pattern: a more negatively sloped distribution, with some small customers 
receiving large discounts and some very large customers receiving relatively low 
discounts. Surprising! We can add dimensions to the analysis with a combination 
of color and shape choices to get a better understanding of the correlation. In 
Figure 3-30, customer type is added to the analysis and a variable marker is added 
to our scatter plot. Again, we are surprised to find an unexpected pattern that 
becomes immediately visible: nonmembers received the highest discounts, and 
referrals and platinum members are overrepresented in the customers with the 
largest revenue and lowest discounts. Data markers and data ranges can be easily 
added to scatter plots as well for further contextualization of the data results in a 
fashion similar to what was done in the line graph in Figure 3-7. Scatter plots are a 
very common visualization for data discovery, both because they can handle large 
numbers of data points and because they reveal patterns that may not otherwise be 
easy to find.

FIGURE 3-30. Colors reveal grouping patterns in scatter plots.
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Bubble Graphs
Bubble graphs are a special type of scatter plot graph where a third measure is 
added to the visualization that is reflected by the size of the bubble. Because large 
bubbles take up more space than points, bubble graphs are more limited in the 
discrete number of points they can show in comparison with normal scatter plot 
graphs. In the example shown in Figure 3-31, Fixed Costs is added as a measure to 
our analysis. The size of each bubble is related to the amount of fixed costs 
allocated to that particular customer. Whereas variable costs would be nearly a 
linear function of revenue, the allocation of fixed costs could be quite different from 
customer to customer, depending on the allocation methodology. Adding this 
measure to the analysis can provide insight into the relationship between discount 
rate (an active pricing decision on the part of the business) and revenue (the size of 
the customer in terms of purchases) with the allocation of fixed costs (a decision on 
the part of the accounting/cost system) of the business. Thus, we get insight from a 
pricing strategy perspective as well as from a utilization of fixed costs perspective. In 
effect, the size of the bubbles indicates how much in fixed costs each customer type 
is costing the firm. Also, the two graph prompts allow users to make different 
selections of new dimensions. This promotes greater exploration of the data and also 

FIGURE 3-31. Bubble graphs handle more dimensions of data.
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limits the number of customers shown on the bubble graph at any one time, 
resulting in an enormously rich data exploration interface.

We can see that customer number 660 (directly above $100,000 on the x-axis) 
has a relatively large Fixed Cost bubble size associate with it, particularly in 
comparison with the Platinum customer to the right. This allows us to further explore 
the data and discover new insights and patterns for further analysis in more precise 
interfaces such as pivot tables or for the development of new calculated measures. 
Although bubble graphs require additional time on the part of users, they can be an 
excellent tool for data analysts who invest significant time in data-discovery efforts.

Radar Graphs
A radar graph is a special type of graph in which measures are presented on a radial 
axis rather than a horizontal or vertical axis. You can think of a radar graph as being 
similar to a radial bar chart. It takes some practice getting used to reading the 
patterns in radar graphs, so they should generally be used more for analyst 
audiences who spend significant time with the featured data sets rather than with 
general business intelligence audiences. Radar graphs can form striking patterns in 
which strong separations and spikes have meaning. They are also often used for 
“indexed” measures of different origins, such as Key Performance Indicator (KPI) 
indexes, similar to the measures shown in Figure 3-32. In this example, average 
revenue per full-time equivalent employee, profit ratio, and average order process 

FIGURE 3-32. Radar graph
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time are all normalized to a common index and broken down by office to show 
which offices are performing particularly well or poorly versus other offices. From 
the radar graph, we can quickly see that the Eiffel office and the Mills office are the 
best performing offices on the three KPI indexes (most number of nodes on the 
outside), whereas the Casino and College offices are the worst performing offices 
(nodes closest to the center).

Pareto Graphs
A Pareto graph is a special type of bar chart that adds a cumulative line so that at 
any total cumulative percentage, the contributing members can be seen at a glance. 
An example is shown in Figure 3-33. Pareto graphs have the nice feature that the 
members on the horizontal axis are automatically placed in descending order from 
left to right. Conditional formatting can be used to highlight particular members so 
that they stand out from the others, and scale markers and ranges can be added to 
the left y-axis the same way they can be added for other bar graphs. Like radar 
graphs, Pareto graphs require some practice and familiarity in order to be effective. 
They should be reserved for use with more experienced data analysts and should not 
be featured on dashboards for general business intelligence audiences. Pareto graphs 
are commonly used to indicate a cumulative lift effect, such as the cumulative effect 
of sales as a result of a promotion of a product over a period of time.

FIGURE 3-33.  A Pareto graph shows the accumulation of a metric.
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Summary
Graph design requires not only a tremendous amount of attention to detail, but also 
a finely tuned sensibility of the relative importance of making further modifications 
and edits. The “value equation” is often stated as Value = Benefits/Cost. To have a 
higher value, you can either increase the benefits or decrease the cost. Clearly in the 
case of designing graphs, the benefits include the accurate representation of data, 
the clarity of a major insight, and the consistency of interpretation among different 
users and groups. The costs are just the time that is put into editing and refining each 
graph. Always try to ask yourself the following questions:

 ■ How important is the data in this graph and the decisions that are being 
based on it?

 ■ How much time should I invest in editing and refining this graph?

 ■ Is the story of the data as clear as it can be? Have all unnecessary graphic 
elements been eliminated?

 ■ What style of graph is most appropriate for this data and for this key insight?

 ■ What is the range of data that is likely to be represented on this graph?

 ■ Is the data source understood? Is the data selection transparent (any filters or 
selections that are hidden from users)?

 ■ Does the graph reflect the visual style guide reference standards for the 
organization?

 ■ How much screen space does the graph require?

 ■ Is the amount of screen space consistent with the importance of the 
information shown on the graph?

 ■ Is the data properly formatted?

 ■ Are the axes of the graph properly labeled?

 ■ Does the scale of the data make sense for the graph?

 ■ Do the color selections for graph objects follow best practices and are the 
color selections appropriate for the data they represent?

 ■ Does the graph have a unique title that clearly explains the key point of the 
graph?

 ■ Is any narrative text required to help users understand, interact with, and 
utilize the graph?

 ■ Is there a clear and comprehensive legend that helps the graph be 
accurately interpreted and understood by all users?
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Seven Steps to Better Graphs

 1. Do not use 3-D effects.

 2. Avoid the “stop light” color palette.

 3. Prefer pastel color palettes and avoid bright colors.

 4. Eliminate gridlines, drop shadows, and other graphics effects.

 5. Enable interaction for “exploration” graphs.

 6. Prioritize a single message for “explanation” graphs.

 7. Above all else, show the data (advice from Edward Tufte).



CHAPTER 
4

Maps
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M
aps communicate data faster and more intuitively than any other data 
visualization method. Most BI data sets already contain a geographic 
dimension such as store addresses, sales districts, or regions. Any time 

you have location information about where something exists or happens, you have a 
geographic dimension to your data and should at least strongly consider viewing 
that data on a map. Map views are a native view type in OBI 11g; once the initial 
configuration work involved in making them available is completed, users can 
create maps and show BI data on them without doing any coding work at all. This 
makes maps much easier to define than they used to be and a huge value addition 
when included in your dashboards.

Justification for Maps and 
When to Use Them
As stated in Chapter 1, because human beings evolved in landscape environments, 
knowing where things were located was a fundamental key to survival. Our ability 
to reason spatially and understand our world is guided by our understanding of 
location. A popular memory trick is to associate items with a particular location in a 
well-known place and thus have them instantly available for recollection. (More 
than 90 percent of the competitors in the World Memory Championships use a 
technique called “The Memory Palace” in which location associations are used. This 
mnemonic technique goes back more than 2,000 years to the ancient Greeks and 
Romans and is documented in various rhetoric sources.) We humans are better at 
visualizing, understanding, and remembering places than virtually any other kind 
of information, particularly numbers, names, and abstract descriptions (exactly the 
information that is included in most business intelligence systems).

Maps are also extremely effective because they have high information density. 
Figure 4-1 shows a typical business intelligence map view for a dashboard. This map 
shows revenue for European cities, and varies both the size and the intensity of the 
color of the circles marking the cities’ locations. Big, dark circles show where 
revenue is highest; small, light circles show where revenue is lowest. Because this 
information is revealed on a map, we can instantly perceive the distance between 
the various cities and the relationships that exist between them. For each city’s 
location, we get a distance relationship to all other cities shown on the map, both 
individually and collectively. Thus, we are literally shown thousands of relationships 
in one visualization with only a single data measure (the arrows represent these 
relationships). A table view would not only have to list all the cities and their 
revenue totals, but also all the distance relationships in kilometers or miles. The 
precision of these relationships is not nearly as important as their general pattern. All 
maps share the feature of allowing denser visualizations of data compared with 
other types of views.
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FIGURE 4-1. A typical map view

Maps are intuitively understood by the vast majority of the population and require 
little explanation of how to understand them. The concepts of distance and location 
are universal and fundamental to the human condition. As Waldo Tobler of the spatial 
academic community stated in his First Law of Geography, “Everything is related to 
everything else, but near things are more related than distant things.” Compare maps 
to other visualization techniques and some of the graph types that serve as 
alternatives. Although views such as radar charts, waterfall graphs, and Pareto graphs 
might be able to convey data to experienced analysts who know how to read them, 
they are not fundamentally intuitive and should not be preferred on standard 
organizational dashboards. Much of this chapter will address how to utilize maps and 
build on their intuitive nature. Designers have a responsibility to reinforce this 
intuitive representation of data in maps precisely because most people will intuitively 
understand maps. The first responsibility for designers of BI dashboards and reports is 
to not misrepresent data (that is, to represent data as accurately as possible).

Maps’ intuitive nature makes them easy to implement across disparate user 
groups in terms of language, function, level of organization responsibility, location, 
experience/age/generation, and more. Everyone recognizes a map outline of the 
United States or Europe, and when they don’t recognize the geographical features of 
a particular map view, they know immediately that this is information about a place 
that they don’t recognize.

Maps are visual representations of physical space and locations. The decision of 
what to show and what not to show in various map views in terms of geographical 
features, physical features, and place names should be taken into consideration. Maps 
made for hikers have contour lines showing elevation. Why? Because hikers want to 
know how steep or flat a particular location is and how the elevation varies. These lines, 
however, would likely add little value to a view of business information and should be 
omitted from background maps for BI systems. Although this may seem obvious relating 
to elevation, there are many other landscape features and names that can help users 
identify locations and add important “contextual” data that may help users understand 



96 Data Visualization for Oracle Business Intelligence 11g

the spatial pattern that exists. For example, large interstates and highways often serve as 
“attractors” for populations and businesses today, much as rivers did over the course of 
history. In fact, these large highway networks are likely more important than rivers in 
terms of their direct impact on business dynamics. Regardless, the decision of what to 
include or omit from background maps should be a conscious design choice. Include 
only those features and names that assist or add to the interpretation of the business 
data and are necessary for location recognition. Most BI background maps should be far 
simpler and less cluttered than other typical maps such as roadmaps.

Many patterns that are easy to perceive when rendered on a map are difficult to 
perceive with other types of visualizations. Most users are experienced in interacting 
with maps and intuitively understand how to pan, zoom, and drill.

TIP
In short, any time business intelligence information 
includes data elements that have a physical location, 
map views should not only be considered, but quite 
often should be preferred.

Maps, Layers, and Spatial Basics
Traditionally, maps were created by drawing basic outlines and features and then 
adding salient information on top of them. Base maps were created and traced over to 
create new maps. As transparencies became available, base maps were used with 
various layers of transparencies on top them. The order of the transparencies was 
important, as was the density of their content. It is often very useful to think of maps as 
being organized in literal layers of transparencies. Although we will not delve into all 
the technical detail of configuring maps in Oracle systems (a subject worthy of its own 
book), we will refer to the process of creating and thinking through map presentations 
of business data in OBIEE. As we will discuss later in this chapter, MapViewer, the 
component of Oracle Fusion Middleware that renders maps, organizes layers using 
“themes.” These various layers are combined with additional layers of Oracle BI data 
(such as the points on the map in Figure 4-1) when rendering the final map view.



Chapter  4: Maps 97

Here are the three major types of geospatial information in Oracle systems 
(refer to the Oracle documentation for information on the SDO_GEOMETRY 
object type):

 ■ Point A specific geospatial location that can be expressed as having a 
unique longitude and latitude (coordinates)

 ■ Line string The connection of two or more points in a linear, sequential 
order

 ■ Polygon An enclosed space that is defined by line segments

A point is a unique location on a map like an address. It has coordinates and 
can be described with two unique numbers: its latitude and longitude. Think of 
a house’s address as being an example of a unique location or a point. Events or a 
series of events can be associated with this particular location (for example, 
purchases or purchases over a period of time).

A line string is the path between two or more points. Think of an airplane’s route 
as being an example of a line segment. There is a departure airport and an arrival 
airport. The line encompasses both and can be visualized as the path between the 
two points. Again, an event or a series of events as expressed in measures can be 
associated with this line, such as total passenger miles (the number of passengers in 
the airplane multiplied by the distance).

A polygon is a defined geographical region where events occur. For example, a 
country or state is a legally defined region with specific boundary lines. Locations 
are either within the set boundaries or outside of them. Regions can also be 
defined independently by businesses or organizations such as sales territories, 
DMAs (Nielsen’s Designated Market Areas in the United States), or Functional 
Urban Areas (European Union’s OECD’s definition). For example, the DMA for 
Kansas City includes about 2.34 million people who live in a total of 15 different 
counties across two different states (Missouri and Kansas). It is not unusual for sales 
territories to be constructed by logical definitions of what makes business sense in 
terms of travel and business patterns rather than by higher-order governmental 
defined regions such as states. Figure 4-2 shows three custom-defined regions of 
the world: Americas, EMEA (Europe, Middle East, Africa), and APAC (Asia-Pacific). 
The specific location addresses for all customers, business locations, suppliers, and 
other entities would be located in one of these regions. That is, a specific address is 
located in only one region or “polygon.” This is typically determined by the 
longitude and latitude of the address.
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FIGURE 4-2. Custom geographical regions

Geocoding
Geocoding is the process of finding geographic coordinates for specific locations 
and areas. These are most typically defined in longitude and latitude. For example, 
you may know that a customer is at 1111 Main Street, Kansas City, Missouri, but in 
order to plot this on a map, that address has to be translated to the coordinates 
(-94.583239, 39.100747).

Longitude is the angular distance (measured in degrees) east or west from the 
prime meridian. Latitude is the angular distance (measured in degrees) north or south 
from the equator. If you have trouble remembering which is which, just remember 
that longitudes are just as “long” as each other (the distance from the North Pole to 
the South Pole is always the same). The order is important (obviously, switching 
around the numbers for a given longitude and latitude location would define a 
different, unique location), so remember that usually longitude comes before latitude 
in Oracle. You need to have geocoded data to use map views in OBIEE. The Oracle 
Spatial and Graph option for the Enterprise Edition of the Oracle Database manages 
geocoding. Also, many geocoding services are available that will append your 
addresses with longitude and latitude fields. Check with your OBI administrator for 
more on geocoding.
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TIP
Be careful when specifying coordinates as pairs of 
numbers. Oracle uses them often in the order of 
(longitude, latitude), whereas other services often 
express these as (latitude, longitude).

MapViewer Basics
MapViewer is a component of Oracle Fusion Middleware and is included with every 
installation of OBIEE. MapViewer runs in WebLogic and other J2EE environments and 
manages the creation and rendering of maps in OBIEE. There are four types of 
metadata in MapViewer:

 ■ Styles define the basic graphical attributes applied when MapViewer 
renders a geometry shape or point. The six main types of styles are COLOR, 
MARKER, LINE, AREA, TEXT, and ADVANCED. Just as you can define 
different fonts, effects such as bold and italic, and sizes, MapViewer styles 
define how to label and treat the various visual components and features of 
maps. These define attributes such as the weight or thickness of boundary 
lines and the color fill definitions of lakes and oceans.

 ■ Themes specify logical organizations of data. Think of a theme as a layer or 
a transparency containing related geospatial information. For example, you 
might have a roadway layer that details what color styles, line styles, and 
such are used for different highways and interstates. These themes function 
in a similar way to layers in the Oracle BI map views.

 ■ Base maps serve as a backdrop and are made up of an ordered collection of 
themes and map tile layers. Themes on a base map are typically associated 
with specific minimum and maximum scales in the tile layers. These scales 
are used at different zoom levels. For example, it might make sense to show 
interstates on a national map of the United States, but not on a global view 
of the entire world. The entire base map defines which background themes 
and elements are shown at different zoom levels.

 ■ Tile layers provide the metadata regarding zoom levels, geographical 
coordinate system, and so on, for base maps.

MapViewer and OBIEE
OBIEE needs two sets of information. It needs base maps and it needs business data 
that is related to locations. MapViewer manages the “mashup” that joins the two. 
Base map information is either stored inside a database or is delivered to MapViewer 
via a web API call. The native data set for OBIEE is HERE (formerly known as 
NAVTEQ) data. All OBIEE implementations come with a set of tables from HERE that 
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define fundamental information such as national boundaries. Additional data sets are 
available from HERE or other suppliers on a licensing basis. (Licensing is required for 
many map tile web services. Check with your OBI administrator.)

It’s possible to configure OBIEE map views to use more than one base map for a 
single analysis. Base maps are the context in which business data is shown. Think of 
it this way: Perhaps you want to have users select between two different base maps—
one that includes highway information but is more cluttered and one that does not 
include highway information and is more “clean.” There is not one “right” way to 
view the data; rather, different insights are delivered and emphasized through the 
different views.

MapViewer Administration
Some administration and configuration work needs to happen in OBIEE in order for 
map views to work. Although we won’t cover all the work that needs to occur, we 
will review conceptually what is happening in the front end of OBIEE. The 
Administration – Manage Map Data interface has three different tabs: Layers, 
Background Maps, and Images (see Figure 4-3).

FIGURE 4-3. The Manage Map Data administrative tabs

In the Layers tab, keys are defined that join map layers with BI columns so that 
the rendering engine is able to place BI geospatial information on top of the base 
map information. Think of it like pegs for base maps and transparencies that make 
sure that all the lines are in sync. Both the base maps and the transparencies have 
their own point, line, and polygon definitions, but they have to be joined together in 
order for them to be able to be displayed together. When you add a new layer, you 
point to the source data and the BI column data (can be multiple columns) in a join 
interface. Ask your administrator for a list of BI columns that are joined with map 
data if you’re uncertain which columns you can use in analyses and queries with 
map views.

The Background Maps tab defines the background maps that are available to the 
system and which interactive BI layers and feature layers are displayed at different 
zoom levels. Again, the ordering of the layers (just as the ordering of transparencies) 
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is important in terms of which layers are “below” and which are “above” at different 
zoom levels.

The Images tab lists all the POI (point of interest) graphics available. If you want 
to add a company logo or other custom graphic so that you can display it as a 
marker of your organization’s locations, this is where you would bring it into the 
system for display on map views.

Using Maps with OBIEE
Let’s go back to the three fundamental kinds of geospatial information that can be 
shown on a map—points, lines, and polygons—and start evaluating different 
approaches to business intelligence visualizations using maps.

Creating Choropleth Maps
Polygons that are colored according to some measure or value are called 
“choropleth” thematic maps and are one of the most common types of map views. 
Figure 4-4 shows a simple map of the continental states of the United States of 
America, color-filled by their revenue in deciles (that is, 10 even “buckets”). Note 
that the arrow in the upper-right corner expands and collapses the legend for the 
map (see Figure 4-5).

FIGURE 4-4. A simple choropleth map of the United States
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FIGURE 4-5. Expandable and collapsible map legend

In most dashboard implementations, we would write a comprehensive title 
for the map, include information about filters and data selections, show or 
explain how to view the map’s legend, and add any other pertinent information 
regarding interactivity with the map. To create a choropleth, add a Color Fill BI 
Data Layer to your map. The color fill is set to percentile binning for the map 
view in Figure 4-5. This is a good strategy for creating “heat map”–style views 
where a similar proportion of each color is used on the map. In these situations, 
the visual emphasis is placed on the relative value of a given area compared to 
other areas.

Whereas percentile binning emphasizes comparative values, value binning 
emphasizes absolute value ranges (these values can be interactively set by users by 
clicking the Allow Dashboard Users to Edit Thresholds box in the Add/Edit Map 
Format interface). OBIEE will automatically construct an evenly divided scale based 
on the actual data range values, but these can be edited manually as well. In 
Figure 4-6, the values for the first three cells have been changed to 0 and 200,000 
and 400,000, with the resulting map shown in Figure 4-7. You would normally 
continue changing the values to a more even and easily understood range 
(incrementing by 200,000). Typically, it is not recommended to use more than five 
buckets for value binning because the concept is to see the range of values in an 
absolute (individual) sense, and not necessarily in the context of the other values. 
Chapter 11 provides more information about color choices. Refer to that chapter to 
understand the difference between sequential color schemes, in which a progression 
occurs from the lowest to highest value in a color range, and nominal color 
schemes, in which color differences are not related and designed to appear different 
from one another. Nominal color schemes would not make sense for value binning 
(sequential color schemes are the smart choice), but they make sense if a particular 
threshold or thresholds were to be emphasized.
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FIGURE 4-6. Changing the bin colors for a choropleth

FIGURE 4-7. Choropleth with colors changed
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Interacting with Maps
We will discuss interaction in depth in Chapter 8, but there are some interactions 
that apply especially to maps that we should discuss now.

Panning on Maps
Panning a map changes the portion of the map that is visible, like unfolding and 
refolding portions of a paper map. It slides the map underneath the visible window. 
To pan on a map, ensure that the Hand tool is selected (shown in the upper-left 
corner of Figure 4-7) and simply click and drag the map. The map slides within the 
display window.

Zooming on Maps
To zoom on a map, select the Zoom tool (the magnifying glass with a plus sign) and 
then click a portion of the map. Alternatively, you can click and drag the portion of 
the map you want displayed within the current window, or use the slider on the left 
side of the map. The map will “zoom in” to the area you select within the window 
and the zoom level of the map will increase. As you change the zoom level, more or 
less detail (such as city names, highways, streets, and parks) will be displayed, as 
configured in MapViewer.

Drilling on Maps
Maps are like other native view objects in OBIEE in that drilling and other typical 
user behavior can trigger automatic response from OBIEE. For example, Figure 4-8 
shows the Criteria tab, and Figure 4-9 shows the default table view for the analysis 
of the simple choropleth map in Figure 4-4.

FIGURE 4-8. Criteria tab for simple choropleth map
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FIGURE 4-9. Default table view for a simple choropleth map

The analysis contains only two columns and two filters (the sample data set 
has a very large number of customers in the city of San Francisco, so we’ll 
exclude them to have a more balanced result). When you hover over a particular 
state, you can see the revenue amount along with the column name and the 
specific state, as shown in Figure 4-10. Maps are a native OBIEE view and have 
the built-in behavior capabilities and response patterns that other views such as 
bar graphs and pie graphs have. When you drill on the column name, the next 
level down in the hierarchy (in this case, city) is automatically added to the 
analysis criteria and the map view visualization, as shown in Figure 4-11. We’ll 
explore interactivity and drill paths in Chapter 8, but knowing that map views are 
native OBIEE views with tremendous built-in capabilities is fundamental to 
understanding why they are recommended so highly as featured visualizations in 
many OBIEE dashboards.

FIGURE 4-10. Hover over a state and then drill into the column to add the next level 
down of the hierarchy.
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FIGURE 4-11. OBIEE automatically responds to the drill by adding a new column and a 
new BI layer to the map view visualization.

Map Color Choices
Color choice is extremely important for any map design, but particularly for 
business intelligence maps. Color can be used to highlight particular patterns in data 
sets as they relate to geographical location. The topics of how to choose different 
color schemes and strategies for effective map visualizations are addressed in 
Chapter 11. Your use of colors in background maps should be extremely limited. 
Reserve the predominant use of color to BI layers that communicate meaning 
regarding data and measures. Many background map systems are not optimized for 
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use on business intelligence dashboards and include unnecessary color variation 
and features. Remember, the purpose of the background map is to give context to 
the business data, not to tell you how to drive from one city to another.

You can also use data markers to identify specific locations on maps. Figure 4-12 
shows a map of San Francisco with the locations of customers shown as round circles. 
This allows the viewer to see where customer concentrations are highest and where 
they are sparse. The background map includes a fair amount of detail, including major 
highways, parks, railroads, and other geographical features that may have implications 
for the locations of customers.

FIGURE 4-12. San Francisco map with data markers showing customers

In Figure 4-13, the map is zoomed further in to the Embarcadero neighborhood 
of downtown San Francisco (the dense cluster of customers in the northeast part of 
the map). Notice that where the customers were once overlapping each other, they 
now appear more spread out. There is more detail on the map. With the San 
Francisco base map, we have eight layers of detail (Level 0 through Level 8 at the 
most detailed view). In Figure 4-12, the map is zoomed to Level 1, whereas in 
Figure 4-13, the zoom slider on the far left side of the screen is about half way up 
to Level 4.
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FIGURE 4-13. San Francisco zoomed in to the Embarcadero neighborhood

Bubbles and Variable Shapes on Maps
Bubbles and variable shapes are two other ways to mark specific locations on a map 
view in addition to an image. Both can be configured to communicate 
multidimensional information about a location.

Bubbles reveal most of their information through their size and they have a 
single color. Variable shapes reveal information through both their size (scaled and 
assigned by the system) and their color. The color can be set to percentile binning 
(even numbers of points in each bin) or value binning (specific thresholds can be set 
for each color). Figure 4-14 shows the interface for configuring variable shapes. 
Variable shapes can be circles, triangles, or diamonds. Typically, circles are used 
unless there is more than one variable shape layer, in which case you can assign a 
different shape to each layer so that patterns for different measures can be perceived 
more easily.



Chapter  4: Maps 109

FIGURE 4-14. Variable Shape edit/configure interface

TIP
Make certain your data selection in the query 
is relevant for your map view visuals. The auto-
scaling feature in OBIEE will make the bubble size 
determinations according to the data included in 
the query definition. Adding an appropriate filter on 
the Criteria tab may be needed if you are getting a 
limited number of bubble levels. For example, a filter 
was added to include only customers in the city 
of San Francisco to ensure that the range of values 
for the rest of the customers was excluded and the 
automatic apportioning was done with only San 
Francisco data when Figure 4-15 was produced.
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FIGURE 4-15. San Francisco map with bubbles showing customers

Variable shapes are placed on the map either by selecting a specific BI data layer 
that has been configured or by using longitude and latitude numbers to create a 
“custom point layer” on the fly. In essence, OBIEE is using the longitude and latitude 
as a key to tie the BI data point to the base map. Only images, bubbles, and variable 
shapes that are markers for specific points have this capability. All other map formats, 
including polygon fills and lines, must utilize a predefined BI layer.

Variable shapes can reveal striking patterns as well as communicate a 
tremendous amount of information about various locations via tool-tip rollovers. 
Figure 4-16 uses a circle for every customer location in downtown San Francisco. 
As you can see in the BI Data Layers pane, the color of the circles is used in 
percentile binning to show the highest, middle, and lowest thirds of the revenue 
performance versus forecast. Those circles that are dark gray have the highest sales 
compared to forecast, whereas those in light gray are in the lowest third of 
revenue versus forecast. The size of the circle varies based on the amount of profit 
that the customer earned for the firm, as defined by Revenue minus Cost. Large 
circles indicate high profit amounts, whereas small bubbles indicate low profit 
amounts. Initially, we don’t see much of a geographical pattern to the distribution 
of the colors (light gray, gray, and dark gray) and the size of the circle. However, 
rolling over individual customers with the mouse reveals a tremendous amount of 
information. The large dark bubble in Figure 4-16 tips us off that the customer, 
Affinity Bank, has high profits (large size bubble) and was in the highest third of 
actual revenue versus forecast (dark color). We can roll over it to see the detail for 
Affinity Bank. The map tells us where it is located physically, and we can 
immediately see its relationship to other customers nearby.
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FIGURE 4-16. San Francisco map showing a pop-up with detail on a customer

As shown in Figure 4-17, rolling over a small light-gray bubble to the northeast 
shows that OReilly’s Holy Grail was both under forecast and actually had negative 
profitability. The use of filters or selection steps in combination with visual effects 
can also yield different insights. For example, it would be relatively straightforward 
to apply filters to the query such that only customers who had negative revenue 
growth were included. In that case, a different set of visualization choices might 
make sense. Alternatively, the map can be set to respond to the powerful right-click 
options for a table view and Selection Steps through Master Detail linking, but we 
will cover those topics in Chapter 8.

FIGURE 4-17. Detail pop-up on OReilly’s Holy Grail
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As mentioned before, color is a powerful visual tool, and great care must be 
taken in selecting the specific colors for markers and fills as well as in selecting the 
“break” points for the different colors of the bins and the number of bins. Although 
the system will assign default values for value binning, radically different insights will 
be revealed or different key points will be made depending on the settings. Let’s take 
a look at our customers in San Francisco again, and this time assign a red color to 
those customers who had negative profitability (costs were higher than revenue) and 
a light green color to those customers with positive profitability (costs were lower 
than revenue). We’ll also set the size of the circle to indicate the percent of revenue 
forecast. In Figure 4-18, we see a concerning cluster in the SOMA (south of Market) 
neighborhood with a higher proportion of unprofitable customers than might be 
expected. The large red circles, which indicate customers who are unprofitable (red) 
and who are over forecast with higher-than-predicted revenues (large), are especially 
worthy of further analysis and investigation. Although filtering, sorting, and 
conditional formatting might have revealed them on a table view, only a map can 
immediately reveal the location relationship. As mentioned in the Preface, some 
screenshots are clearer in color. See www.vlamis.com/DVforOBI to see this in color.

FIGURE 4-18. Using a two-color scheme reveals an unprofitable customer cluster quickly.

TIP
Unless there is a specific reason you do not want 
users to edit the thresholds of the visualization, 
you should always enable threshold edits because 
insights, results, and patterns can be strikingly 
different with different threshold settings.
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Placing Graphs on Maps
A more advanced feature of map views in OBIEE is the ability to place bar graphs 
and pie graphs on top of regions in a BI data layer. Whereas users are accustomed to 
pie graphs being consistently scaled (the pieces of the pie represent the proportion 
of the unit to the whole) on a normalized 100 percent scale and can be compared 
one to the other, bar graphs are scaled independently and should always have an 
accompanying narrative that states “Bar graphs on maps are scaled independently 
and the height of the bars should not be compared across sets of bars.”

Figure 4-19 shows a choropleth map of the United States with color fill by state, 
according to decile percentage binning. Also, a layer is added that shows the 
relative amount of revenue for each line of business by state. This is a very dense 
visualization with a lot of detail and should predominantly be used for analysts and 
those who aren’t looking for a quick impression. As noted, each set of bars is 
individually scaled, and the height of bars should not be compared across sets. 
Users can turn on and off each layer individually in a dashboard setting by clicking 
the check boxes in the legend. This makes it possible to compare insights offered by 
different BI layers on map views quickly and efficiently.

CAUTION
Include only the layers that should be compared 
immediately or viewed simultaneously in a single 
map view. An excessive number of layers may slow 
performance and the loading of the dashboard page.

FIGURE 4-19. Bar graphs on top of the map view
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Figure 4-20 shows the same bar graphs with the State Revenue Color Fill layer 
turned off. As stated before, the order of the layers is important for simultaneous 
viewing. If the color fill layer was on top of the bar chart layer, the bar charts would 
not be easily visible. It is possible to set the transparency of color fills from 0 percent 
(opaque) to 100 percent (completely transparent).

FIGURE 4-20. The State Revenue Color Fill layer is turned off.

Figure 4-21 shows a zoomed-in area of the Southern states of Louisiana, 
Mississippi, Alabama, Arkansas, and Tennessee. Opacity of the color fill has been 
increased to 100 percent but the sizes of the bars need to be increased.

FIGURE 4-21. States of the U.S. color-coded with bar graph
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Because the bars are independently scaled, both of these effects make them 
more visible and easy to understand. As is typical, rollovers give users detailed 
information and should be enabled, as shown in Figure 4-22.

FIGURE 4-22. Rollovers also work for bar and pie charts when added to map views.

An alternative to placing graphs on top of maps is to use the map to control a 
graph in another view on the dashboard. We will cover this option more in Chapter 
8 on dashboard interactions, specifically Master-Detail linking. Of course, this gives 
you much more control over the exact format of the graphs that display information 
associated with a map.

Placing Lines on Maps
Starting with release 11.1.1.7, OBIEE can configure line objects on map views to 
show BI data. Figure 4-23 shows the performance of airline flights originating in San 
Francisco and terminating in hundreds of airports around the United States. Each 
route has a “Flight Performance Index,” which is a measure of its average lateness 
compared with its average in-air flight time and is pictured as a curved line between 
San Francisco and the destination airport. The line is colored according to the Flight 
Performance Index measure, and the line’s thickness is weighted by the number of 
flights in the data set. This one map visualization is incredibly dense and aggregates 
tens of thousands of flights.

Immediately we can see that the Flight Performance Index is strongly correlated 
with distance. Longer routes tend to have greener lines, whereas shorter routes tend 
to be more red and darker. A zoomed-in view in Figure 4-24 shows us that each 
airport is marked by an airplane icon, and when the mouse is hovered over 
the airport, we get the airport code and number of flights. Lines can be set to be 
curved (as shown) or straight. Curved lines tend to visually signal a route (motion), 
whereas straight lines tend to visually signal a direct relationship or connection. 
Curved lines are used on most map views.
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FIGURE 4-23. Flight route performance lines on a map

FIGURE 4-24. Flight route performance detail zoomed in to San Francisco
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Combining Data Sets on Maps 
and Using Map Feature Layers
The power of maps truly becomes apparent when many of these insights and 
techniques are combined together. Demographic data enriches background maps 
and can provide important contextual information for BI layers. In addition, you can 
capitalize on the additional capabilities of MapViewer in creating background maps 
if features are not in OBIEE. Figure 4-25 and Figure 4-26 show two different Map 
Feature layers set up in MapViewer that can be turned on and off in a way similar to 
how BI layers are turned on and off. Figure 4-25 shows a U.S. counties heat map 
with a continuous color scheme.

FIGURE 4-25. County heat map with airports

FIGURE 4-26. U.S. population by county with airports

Figure 4-26 shows a different Map Feature layer with the U.S. population by 
county. These are just background maps from MapViewer. The airport icons have been 
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left on the map so that users can compare the airport locations with the background 
county information. This location information is known as POI information (or “point 
of interest” information). Literally millions of POI locations are now available from 
HERE and other data providers, which can be shown on OBIEE map views on 
background maps, on Map Feature layers, and on Map BI layers.

Figure 4-27 shows a geospatial query that evaluates U.S. census blocks within a 
configurable distance of different kinds of shops located in a specified ZIP code in 
downtown San Francisco. The shops are shown with a red circle to mark their location 
(red was chosen to stand out from all the color fill color ranges). The graphic also 
features a black border around the red circle to help it stand out against the 
background map. A total of 12 different shop types can be shown on the map. 
Additionally, dashboard users can select among four different Color Fill BI Data layers 
that reflect U.S. census data regarding target market customers: Females Aged 30 to 39 
(in quintiles), Number of Households with Income Greater than $200,000 per Annum 
(user-selected ranges with slider prompts), Median Household Incomes (in deciles), and 
Total Population of Each Census Block (in quartiles). Additionally, a pivot table view 
lists the names and addresses of all marked shop locations within the specified range.

FIGURE 4-27. Overall view of a dashboard for shops within block distance and 
demographics analysis
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Dashboards such as this one promote sophisticated analysis of current and 
potential shop locations for specific target markets and demonstrate the “mashup” 
power of OBIEE and its native map views. This dashboard would be ideal for 
evaluating not only direct competitors, but also “substitute” competitor stores that 
compete for the total market spend of the target audience.

The prompts on the dashboard shown in Figure 4-28 allow for a dynamic 
selection of blocks within a given distance of the shops in the postal code specified. 
Oracle BI then creates an SQL select statement that retrieves the correct blocks 
using the SDO_WITHIN_DISTANCE function.

FIGURE 4-28. Dashboard prompts

The integration of external data sources such as census data can lead to 
important insights when combined with internal organizational data. Map views 
offer an excellent interface for data mashups because of OBIEE’s ability to easily turn 
on and off data layers. Figure 4-29 shows a zoomed-in view of the density of 
households with incomes greater than $200,000 per annum. The configurable slider 
prompt allows users to choose different data ranges in order to reveal different 
geographical patterns. As data gets more granular and more specific to certain use 
cases, the ability for users to configure color fill ranges dynamically becomes more 
important.
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FIGURE 4-29. Detailed view of households with incomes greater than $200,000 per 
annum and specialty stores

Figure 4-30 shows the distribution of median household incomes split evenly 
into 10 “bins” (or “decile binning”). Median incomes are more appropriate for 
percentage binning because they are a “centered” distribution measure. Continuing 

FIGURE 4-30. Median household income in deciles
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our analysis by turning on the last BI layer, Population Blocks in Range, we would 
see that although the shops are surrounded by dense population blocks, they are not 
generally in the blocks with the highest incomes.

Custom Integration of Maps in OBIEE
So far in this chapter, all of our discussion has been about using the built-in map 
views in OBIEE. Bear in mind that only some of the capabilities of MapViewer are 
exposed in the built-in map views. By using Java Script and integrating HTML5-
based MapViewer, you can do a lot more with maps, including creating true heat 
maps, using the lasso and individual selection of points for master-detail analysis, 
grouping densely packed points based on zoom level, and much more. These 
features are showcased in the SampleApp application from Oracle and may be 
available in the base product by the time you read this.

Summary
Maps are some of the most intuitive, powerful, and easily understood visualizations 
and should be preferred for many common business intelligence dashboards and 
analyses. Because OBIEE integrates map views as a native view type, once a 
BI administrator has configured OBIEE to use maps, they can be added in a manner 
of minutes. Maps reveal patterns and relationships in data sets that are simply not 
available in other view types. Map views are ideal for integrating external data 
sources and providing important contextual information for internal organizational 
data. It is highly recommended that map views be included in every OBIEE 
implementation.





CHAPTER 
5

Advanced Visualizations
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T
his chapter includes topics that we have loosely collected under the term 
“advanced” for a few different reasons. Some of the material is challenging 
and truly represents advanced techniques. Other material isn’t advanced in 

that it is difficult, but rather that it is somewhat unusual and is not often included 
in OBIEE implementations. Additionally, some of the material may not be advanced 
from a configuration or visual interpretation perspective, but it may require 
significant computing resources and should not necessarily be seen as default 
visualizations. Also included are some visualizations such as gauges that require a 
fair amount of effort to configure, but offer questionable value from the perspective 
of human cognition and may not represent a “best practice” presentation of data. 
However, because many business intelligence dashboards include these types of 
views and many executives request them, this chapter explains how to configure 
them as well as how to respond for requests for their inclusion.

In short, various topics in this chapter have been included because they “go 
beyond” normal implementations in some way. With that being said, business 
intelligence systems are growing and becoming more integrated into their 
organizations in many ways. As organizations integrate BI and analytics into their 
internal processes and into the way they understand and “sense” their business, the 
systems themselves morph and evolve and become more differentiated. There is a 
natural tension between a desire to use “out-of-the-box” settings and avoiding the 
overhead of maintaining custom extensions of systems, and the desire to customize 
the system to the specific needs of the organization. Customization increases the 
cost of implementing upgrades, increases implementation time and expense, 
complicates the process of debugging systems and fixing problems when they occur, 
and raises the risk associated with the departure of key development personnel (who 
may not have done a good job documenting code extensions and customizations). 
However, all organizations are unique and require some degree of adaptation of BI 
software. Much of this book is centered on the premise that investments made in 
improving data visualizations from out-of-the-box, default settings generate 
significant organizational returns because data and evidence are much better 
understood.

Another way in which BI systems are evolving is from a more static notion of 
“business reporting” based on historic reports or even “business intelligence” that is 
centered on interactive dashboards toward the notion of “business analytics,” in 
which automated analytical processes are integrated into business operations. Some 
of what is talked about in this chapter is seeing how those “business analytics 
processes” are creating momentum for an evolved business intelligence system and 
are pointing toward the future of BI. More systems today are seeking to integrate 
predictive analytics alongside more traditional historic business intelligence reports. 
Whereas BI dashboards might normally include measures such as Sales Current 
Year, Current Year Sales Forecast, and Last Year Sales, more organizations now want 
to show Predicted Sales Next Year (in essence, a forecast for next year that uses 
sophisticated algorithms to continuously update the prediction as new data arrives). 
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In fact, we the authors are doing more work combining the power of OBIEE and the 
Oracle Advanced Analytics option of the Oracle Enterprise Edition Database, which 
includes Oracle Data Mining and Oracle R Enterprise. As more and more 
analytically complex information is included on OBIEE dashboards, the need to 
think carefully about how to graphically represent that information becomes vital. 
The opportunity to include and involve the “data scientists” (otherwise called 
“statisticians,” “actuaries,” “researchers,” “scientists,” “economists,” “data miners,” 
and so on) in enterprise business intelligence systems pays huge dividends because 
they are typically accustomed to thinking deeply about data and how to present it.

Trellis Charts
Trellis charts are like a table of graphs. Visualizations are organized and aligned and 
presented as a unit.

As you can see in Figures 5-1 and 5-2, trellis charts are relatively “dense” as 
visualizations and can convey a large amount of data in a condensed space. Trellis 

FIGURE 5-1. A simple trellis chart showing multidimensional pattern
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charts require care in their conception and design in order to be effective. Although 
they can provide a high level of value (and we the authors are enthusiastic about 
their inclusion on OBIEE dashboards), they are not for every situation and can often 
create cascading challenges in real-world implementations. Above all else, trellis 
charts should be compared to other alternatives and used only when they are likely 
to provide higher value to specific roles and user groups.

Consider using trellis charts when at least one of the following situations exist:

 ■ A need exists to show granular information for different dimensional values 
simultaneously.

 ■ Small graphs and patterned views are important to communicate a larger 
pattern or trend.

 ■ It is easier to perceive a situation or trend through the simultaneous 
presentation of multiple, granular views than it is through summary measures.

FIGURE 5-2. An advanced trellis chart showing multiple graph visualizations
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 ■ Detail is required more than summary for the accurate understanding of the 
organizational situation.

 ■ Granular detail along multiple dimensions is required to recognize outliers, 
phase transitions, and other nonlinear patterns. (These can be extremely 
difficult to recognize without the aid of visualization.)

CAUTION
Trellis charts can be computationally demanding:

•  Trellis charts may increase the need for a powerful 
presentation server.

•  Trellis charts may create complex SQL queries and 
thus impact server performance.

There are two types of trellis charts in OBIEE: simple and advanced. You can 
think of them as Type 1 trellis charts and Type 2 trellis charts because they have 
different characteristics (there’s really nothing terribly “simple” about simple trellis 
charts, and advanced trellis charts don’t have broader or deeper capabilities—they 
are just different). Trellis charts are an extension of the rows and columns method of 
organizing data. Simple trellis charts are a table of graphs. Advanced trellis charts 
are more like sparklines (commonly used in Microsoft Excel) and are limited in the 
visualizations that can be used inside each cell. The biggest difference between 
them is that simple trellis charts share a common scale, whereas advanced trellis 
charts are individually scaled. When creating a trellis chart, think about which type 
you want to create before you invest a lot of time in creating it; you cannot 
transform a simple trellis chart into an advanced trellis chart, and vice versa. 

Trellis charts also support interactivity such as drill, sort, rollovers, and action 
links. Because of their complexity compared with more simple visualizations, it 
may not be obvious to many users what the interaction effects will be. When trellis 
charts are used as a “summary” visualization on “explanation” dashboards, a 
narrative view should be included showing additional information and interaction 
options. See Figure 5-3 for an example of a narrative view that adds important 
information and analytical context for a trellis chart. Trellis charts should have their 
own analysis and not be included as one of several views in a single analysis. Trellis 
charts can be computationally intensive for both the presentation server and for the 
BI server. Avoiding the inclusion of other views with trellis charts can help in 
diagnosing performance issues. Additionally, column interactions such as drilling 
on a result in a trellis chart can surprise and confuse users in some cases. Column 
interactions should be carefully designed in trellis chart views for both visualization 
and performance reasons. The settings and choices that make sense for a trellis 
chart may not make sense for other more standard views, so it’s generally best to 
isolate them.
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FIGURE 5-3. Narrative views add important information for trellis charts.

Simple Trellis Charts (Type 1 Trellis Charts)
Simple trellis charts share the same scale of data for an entire matrix of like 
visualizations or microcharts (whereas advanced trellis charts use individual scaling 
for each cell of the matrix). Simple trellis charts should be used where the 
comparisons between different cells in the matrix are more important than the 
individual patterns that exist within the microchart visualizations themselves. 
The Airline Performance Matrix bubble chart trellis chart in Figure 5-1 is a good 
example of this. The comparison of the different bubble charts directly leads to the 
insight that flight delays are correlated with both distance and time of departure. 
A large number of microchart visualizations are available for inclusion in simple 
trellis charts—choose from vertical bar, horizontal bar, line, area, line-bar, pie, 
scatter, and bubble.

Generally speaking, all the recommendations made in Chapter 3 regarding 
graph types and when to use them apply for determining which visualizations to use 
in trellis charts. Line graphs that show the progression of a measure over time can be 
very effective. Remember, however, that we as humans are not as good at 
comparing angles and size/volume as we are at comparing height/level. We are 
fairly good at comparing the relative difference between immediately adjacent 
colors, but relatively poor at determining the absolute value of colors and grayscale 
because our perception is skewed by the surrounding visual objects. It is critically 
important to consider what the major point of a trellis chart presentation is and to 
consider what tradeoffs exist.
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In Figure 5-4, we can see what is similar to a pivot table of microcharts. Scales 
can either be shown or not shown in simple trellis chart views. In this case, the 
scales are not shown, because of the complexity of utilizing dual vertical axes and 
emphasizing relative patterns that compare a total of 16 different combinations of 
dimension values (four different geographical regions by three different time of day 
periods and a total day column). A tremendous amount of information is presented in 
a very compact space. Each cell shows 52 different bars and 52 different week 
performance measures, for a visualization total of more than 1,600 individual data 
points and thousands of comparisons. Here, the emphasis is on the relative patterns 
and value representations rather than the individual data points. We can immediately 
perceive that the West Region has a smaller number of flights compared to the South 
Region. By studying the trellis more closely, we see that shorter-distance flights 
(shown in the leftmost series of microcharts) have poorer performance than the 
longer flights. When comparing the rough patterns of the Delay Performance % 
measure shown as a line, we see that the West and Midwest Regions had more 
significant problems at the end of the year than did other regions (notice how the line 
trends dramatically higher in the far right of the microcharts). When small line graphs 
are used, make sure the x-axis (horizontal axis) for the line is Time (calendar units or 
time units) or another continuous measure. If you use another continuous measure, 
make sure this is clear because many users will presume the x-axis is Time.

FIGURE 5-4. Simple line and bar combo trellis chart with a common scale
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The layout interface (shown in Figure 5-5) for simple trellis charts is relatively 
straightforward. The Columns and Rows settings are defined for the matrix/table of 
microcharts. Typically, these are dimension columns that modify or parameterize 
measures displayed on the graphs. A microchart is displayed for each combination 
of these row and column dimension values. The number of measures displayed/
required is different for different visualizations. Notice that a Display Format drop-
down menu (shown in Figure 5-6) is included for dimensions in both columns and 
rows. This offers the ability to add conditional formatting as well as to fine-tune the 
appearance of the titles and the cells. The prompts that appear inside the 
Visualization box depend on the specific visualization chosen. The line bar combo 
graph allows for different measures for two y-axes (vertical axis) and the choice of a 
Group By field that determines what dimension is used for the x-axis inside each 
microchart (for example, Departure Week). In this example, we can see the bars 
represent the number of flights whereas the line represents the delay performance 
percentage (a “normalized” index related to the amount of time in delays relative to 
flight time).

FIGURE 5-5. Layout editor pane for trellis charts
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FIGURE 5-6. Drop-down menus enable formatting for trellis rows and columns.

Advanced Trellis Charts (Type 2 Trellis Charts)
Advanced trellis charts make use of what are called “spark” charts. This term was 
popularized by Edward Tufte (“sparkline” was the original term). According to Tufte, 
“A sparkline is a small intense, simple, word-sized graphic with typographic 
resolution.” The concept behind this is to show a word-size graphic and a pattern 
with no scale—it is the trend that’s shown in a spark chart. Different measures can 
use different visualizations within the same matrix. Advanced trellis charts should be 
used where the simultaneous presentation of multiple related visualizations provides 
tremendous value. Advanced trellis charts should not be used where the cells of the 
matrix are meant to be compared to one another (which, quite frankly, is rather 
common and sometimes unavoidable). Because the individual scales between 
different cells in the matrix are likely to be different, a narrative text explanation of 
that difference should generally be included in all advanced trellis chart 
presentations. Advanced trellis charts may be effective when it is generally 
understood that the individual cells should not be considered together. Let’s say that 
we are looking at the share price quotes for different publicly traded stocks. We 
know that the discrete dollar change in price for each share stock is somewhat 
meaningless to compare to one another (that one stock increased $10 whereas 
another increased $100 has no comparative value). The same may be true for the 
relative sizes of divisions within a corporation where there is a preexisting 
understanding of the context of the data. In situations like these, the differently 
scaled cells may not mislead or misinform users, because there is an understood 
context regarding the nature of the data or the situation.

Scales do not appear on the microcharts, but when the user rolls over a 
microchart, the Start, Maximum, Minimum, and End values can be shown. These 
values can also be highlighted in different colors. In Figures 5-2 and 5-7, the 
maximum is shown in green and the minimum is shown in red. Each individual 
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microchart visualization style has its own individual formatting and measure. For 
most of these visualizations, Time should be the x-axis dimension. This helps ensure 
that visualizations are not misinterpreted. Even so, trellis charts should be 
accompanied by an explanatory narrative view, as shown in Figure 5-3, that helps 
explain the chart and its main objectives. Legend views may also help clarify, but 
even more than with traditional charts, trellis charts should be kept simple so that 
they are fairly easy to interpret visually.

It can take a lot of experience and expertise to “read” graphs and charts that 
have many dimensions and many visual representations. There is a real danger using 
graphs with a lot of complexity in trellis charts. If the message of a single cell 
requires a lot of study, it may be very difficult for the user to then discern a pattern 
by comparing multiple iterations of that complex graph. Use trellis charts when the 
user needs to see multidimensional charts all at the same time, so they can easily 
look for patterns across one or two dimensions. Because trellis charts are already 
more difficult to understand, err on the side of keeping the individual graphs simple. 
If you need a complex visualization, perhaps you should use a regular graph and 
make sure it is big enough to understand.

FIGURE 5-7. Advanced trellis charts are individually scaled.

Gauges and Dials
Gauges and dials may be the archetypal visualization for dashboards simply 
because they are so ubiquitous in cars and mechanical systems. What we have to 
remember, however, is that gauges and dials evolved in a physical, analog world 
where they were measuring a mechanical difference. That is, most dials and gauges 
revealed some type of pressure or voltage difference, and they incorporated springs 
and included a single pivot point. They used angle to visually show difference 
because that was the simplest way to design something mechanically. Also, they had 
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to show immediate change in a highly varied and dynamic environment. Most 
business functions are not like driving a car, where constant and immediate 
corrective action is necessary from individuals (although some “frontline” positions 
can have this requirement). Circular dial gauges, like pie charts, tend to require a 
fair amount of screen real estate.

Gauges can be effective when the metaphor for the measurement has a direct 
connection with a gauge or if the gauge is related to a familiar object. For example, 
if a resource is limited and declines with use until it is replenished (like a tank of 
gas), then a gauge view that reflects the percentage of remaining resource (from 100 
percent to 0 percent, or empty) can be useful. Of course, more and more vehicles 
are using distance in miles/kilometers or even time to empty rather than percentage 
remaining so the metaphor is becoming less and less applicable. It’s also instructive 
that many modern vehicles are now showing amount of gas left in the tank as a bar 
graph instead of a dial. Likewise, a measure that is showing throughput rate or speed 
can be modeled as a gauge view because most people will interpret it as such.

We the authors are generally not big fans of performance gauges with stoplight 
colors. We’d much prefer to use performance tiles, bar charts, or even small table 
views with conditional formatting in most use cases.

Vertical bar–style gauge views can be effective, particularly in series. The vertical 
level reading of a bar-style gauge is similar to a bar graph. The relative height of the 
value bar can be effectively compared across multiple gauges, although perhaps not 
as easily as with other visualizations. Bulb-style gauges are somewhat similar to 
performance tiles in that they offer a spot of color that indicates a relative “state” or 
value. They are not capable of displaying text as a part of the colored “bulb.” Careful 
attention should be paid to the adjacency of elements when placed in series or side 
by side because they tend to be viewed first as “whole” and only later as individual 
parts (indeed, that is one of their advantages). Figure 5-8 shows the collect-to-bill 
ratio for three different product brands. Figure 5-9 shows the settings for this 
particular style of gauge. Threshold values in gauge views can be expressed in a 
wide variety of ways, including Dynamic (useful for “high/medium/low” or “good/
average/poor” representations), Custom Value, Variable Expression, and SQL Query. 
Gauges can also be set to respond to the threshold values of other measures, much 
like conditional formatting for a particular table column can respond to another 
column or measure.

FIGURE 5-8. Bulb-style gauge view



134 Data Visualization for Oracle Business Intelligence 11g

FIGURE 5-9. Threshold value gauge set for bulb gauge view

When clients insist on having needle-style gauges (shown in Figure 5-10), you 
should always try to always use a 180-degree dial arc length (shown set in Figure 5-11) 
and generally avoid data labels. Try to avoid multiple series of dial- or needle-style 
gauges because the comparison of the angle of the needle from gauge to gauge is 
difficult to visually interpret quickly. When multiple readings are required, then a 
better choice is to use performance tiles, bulb gauges, or even a small conditionally 
formatted table.

FIGURE 5-10. Needle-style gauge view
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FIGURE 5-11. Set Dial Arc Length to 180 Degrees for dial gauges.

Vertical bar gauge views are colorful, but their data values are more difficult to 
interpret than other bar charts because the visual emphasis of the graph is on the 
color threshold values and not on the “bar” that reflects the value of the measure. 
Figure 5-12 shows an “indexed” value for revenue that compares the normalized 
results for brand revenue against a common index. This type of indexing strategy is 
useful for comparing values that are widely varied in scale and cannot normally be 
compared.

FIGURE 5-12. Vertical bar gauge view with index scale
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Extending Native OBIEE Data 
Visualization Views
Because OBIEE has a web-based front end, it’s possible to incorporate several 
different methods of extending the normal “menu” of data visualizations. The 
following several sections provide a quick overview of some of the capabilities that 
OBIEE possesses and highlight some of the tricks that can be employed to meet 
some requirements that exist with more advanced analytics situations. There is a 
tremendous amount of excitement and new developments in the open-source data 
visualization community. Given Oracle’s long-held strategy of integration of and 
support for the open-source community, the future is very bright for new 
visualizations and techniques being made available to OBIEE. It must be mentioned 
that a tremendous number of resources are available for many of the languages and 
techniques mentioned in the rest of the chapter. Entire libraries of books, thousands 
of websites, extensive repositories of code, and countless online videos and courses 
explain and teach how to use R, JavaScript, D3, and Oracle’s ADF.

Although there is undoubtedly great power in using these extended capabilities, 
there is often an accompanying burden of some additional work in maintenance 
and a strong requirement for documentation. Therefore, organizations should 
maintain a list of “extended” visuals that should be tested when they want to 
upgrade to new releases, upgrade hardware and deployments, or otherwise 
significantly modify the implementation. There are few things more frustrating to 
users than when a favorite or important dashboard is “broken” and can’t be fixed 
because the original developer is no longer around and no one else can figure out 
what has been done.

Don’t feel as though you have to be an expert to utilize some of the languages 
and techniques shown in this section. You don’t have to take months of training 
before you can produce some interesting and beneficial results. Indeed, developers 
are often much better off having a specific idea of what they are trying to 
accomplish and learning what they need to know to realize that objective than they 
are trying to learn an entire new language from scratch (of course, some basic 
“grounding” explanations in an entirely new environment can go a long way to 
reducing frustration and avoiding basic mistakes). Look for code that is “close” to 
what you are wanting to accomplish and then edit it and extend it to fit your specific 
use case rather than trying to code everything from scratch. The OBIEE SampleApp 
is particularly good at supplying interesting and useful examples.

Showing Data Distributions Using Tricks with 
OBIEE Stacked Bar Graphs
OBIEE 11g does not have a boxplot or whisker plot graph as a native view that 
charts the distribution of a measure, but that just means we have to employ a few 
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tricks to conjure up a whisker-style boxplot. Figure 5-13 employs a line bar 
graph combo view to reflect the full distribution of a measure for a particular 
dimension.

FIGURE 5-13. Configured whisker boxplot

Boxplot graphs typically shows the “inner quartile range” (IQR) for a data series. 
There are four quartiles: 0 to 25 percent, 25 to 50 percent, 50 to 75 percent, and 75 
to 100 percent. The IQR consists of the two quartiles starting at 25 percent and 
ending at 75 percent. This means you need to have a bar “floating” in the middle of 
the graph representing the data from 25 percent to 75 percent. See Figure 5-14 for a 
detailed view of a whisker boxplot. In general, you can create bar graphs with 
“floating bars” by graphing the difference between each bar with the background 
color in a normal stacked bar chart. For example, you can achieve this effect by 
placing a colored bar that ends at the 75 percent mark and then stacking on top of it 
another bar in the same color as the background whose top is at the 25 percent 
mark (in our example, the background is white and the bar placed on top it also 
white). Voila! The colored bar appears to “float” in the middle of the data range. 
Note that additional lines (or “whiskers”) were added at the bottom 10 percent 
mark and the top 90 percent mark. Then there’s the inner quartile range bar and two 
lines, one at 10 percent and one at 90 percent. This is done by adding two more 
bars for each line: a thin colored bar and a “background color” bar. Figure 5-15 
shows a total of six bars—three are colored and three are white). Notice also that 
the “white” bars separating the IQR bar from the 90 percent mark sometimes cover 
the $18K gridline.



138 Data Visualization for Oracle Business Intelligence 11g

Top
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IQR

10% Whisker

FIGURE 5-14. Detailed view of whisker box plot

Although a “line-bar” graph is employed, there are four different values that are 
actually presented on the graph as graphics, not lines (the diamond shows the 
bottom or lowest value, the top circle shows the average or mean value, the bottom 
circle shows the median value, and the triangle shows the top or highest value). 
Although the IQR bar and the 10 percent and 90 percent lines establish the ranges, 
the four graphics show specific values. It is the distance relationship between these 
different values that offers a sense of the distribution of the data. For example, when 
the average or mean value is higher than the median value, we know that the 
distribution of the data is skewed and that there is a larger number of smaller values, 
along with some large values that “pull” the average higher.

FIGURE 5-15. Line bar graph measures for bars
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Figure 5-16 offers insight into the strategy for defining the columns on the 
Criteria tab for the query. The key insight to the formula is to recognize the use of 
the ntile function. This function subdivides a data set into buckets (here, it’s setting 
100 buckets and then finding the max of the 75th bucket and the minimum of the 
25th bucket and using those to establish the value range). Each of the columns has 
its own formula that establishes its range.

FIGURE 5-16. IQR column formula

This is a relatively “dense” visualization, and one that is most appropriate for 
data analysts who will study the distribution of data and draw insights from it. This 
kind of view would be excellent to show the range of purchase transactions that 
might otherwise be hidden in more aggregated “sales analysis” views or obscured in 
large tables of numbers. If you are working with functional managers or executives 
who want to deeply understand specific data sets, see if you can spark their interest 
in learning to read a visual presentation of the distribution of the data and how 
those distributions change over time. This is particularly important for evaluating 
customer purchase behavior, cost accounting for complex manufacturing 
operations, and frontline customer-facing functions with high variability. For 
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example, in Figure 5-13, notice that for 2011 Q2, a single top order of 52K pulls up 
the average. If you were to simply focus on the “average order,” you would lose this 
nuance in the data.

In this example, we can easily see the highest value for each month and its 
pattern across time as well as the range of order values and how those ranges differ 
across time. We can also compare quarters with one another and evaluate the 
change of the measure over the full time period. It is much faster to visually scan the 
graph and get a sense of the distribution of the data than it is to scan the table in 
Figure 5-17. The value of a well-done boxplot with whiskers graph makes it worth 
the additional time to find and modify the code needed to accomplish the 
visualization. However, whenever there are seven different values per column to 
understand, users will need some practice and patience when they are first exposed 
to and before they get full value from data visualizations like these. Placing a 
visualization directly next to a table can be a good way to help “sell” the value of 
the visualization. Try to come up with insights such as “a few very large orders are 
pulling up the average when compared with the median order” from the table of 
numbers in Figure 5-17.

FIGURE 5-17. It is easier to scan this graph than to interpret the table below it.
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Oracle ADF Visualizations
Oracle’s Application Development Framework (usually referred to by its acronym 
ADF) is a framework for developing applications in Java that marry data from a 
variety of sources with a variety of front-end environments, such as HTML5 
websites, and mobile applications. ADF allows integration with SQL, PL/SQL, 
JavaScript, and HTML, to name a few. JDeveloper from Oracle is a software 
application that is often used to develop applications using ADF. If you’re interested 
in learning more about writing your own custom SOA visualization applications, 
you’ll want to dig further into both ADF and JDeveloper. ADF Essentials and 
JDeveloper are both free from Oracle. You’ll find lots of code and tutorials 
and examples to help you out.

Figure 5-18 shows an Open-Hi-Lo-Close graphic with two visualizations. A 
simple line shows the highest and lowest price for a stock during a period of 
time, along with two “whiskers” that show the opening and closing price. A bar 
graph underneath it shows the total volume for stock trades during the period of 
time. The graph is running in a separate application and is integrated into the 
OBIEE dashboard. Whatever a developer wants to accomplish in the code can be 
shown on an OBIEE dashboard (this includes highly interactive features and 
animations). A simple pop-up is shown on the graph, but this could also be 
coded to move over time and to “play a movie” of the data. The OBIEE dashboard 
uses the Embedded Content object type (as shown in Figure 5-19) to call 
the results of the application. In this particular case, the application is using the 
OBIEE BI server as a data source and is also running in the same WebLogic 
domain. This is typical of highly specialized customer visualization applications 
that are integrated with OBIEE.

FIGURE 5-18. Open-Hi-Lo-Close chart with bar chart
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FIGURE 5-19. Embedded Content dashboard object calls the ADF visualization 
application.

FIGURE 5-20. Ring bar chart rendered by ADF application built with JDeveloper

The ring bar chart shown in Figure 5-20 shows the same line of business groups 
as percentages in the ring and as values in the stacked bar. The range of 
visualizations that can be rendered with ADF is very extensive.

Using R Visualizations in OBIEE Dashboards
More and more organizations are wanting to integrate predictive analytics into their 
OBIEE environments. The Oracle R Enterprise component of the Oracle Advanced 
Analytics option for Oracle Database offers an excellent opportunity to execute 
highly advanced predictive modeling and statistical analysis. R is an open-source 



Chapter  5: Advanced Visualizations 143

scripting language and environment for statistical computing and graphics. It is 
popular, powerful, and comprehensive. R is not only excellent for developing data-
mining models and all flavors of data analysis, but it also has powerful and wide-
ranging data visualization capabilities at the cutting edge of data science. By using 
R, we can expose all sorts of data visualizations, especially those that are not 
natively available in OBIEE.

Data values or selections made by users on OBIEE dashboards can be passed 
back to an Oracle database and processed as part of predictive model. The 
predictive model results can be sent to OBIEE for visualization and presentation, 
meaning that highly interactive “what-if” analysis systems, estimations, and even 
Markov Chain Monte Carlo systems can be built. These advanced visualizations 
from Oracle R Enterprise can be leveraged by OBIEE utilizing two different 
methodologies:

 ■ Bring in R images as a serialized BLOB in an Oracle database as a column 
in an OBIEE table. Create a table in the OBIEE repository with three columns 
(Name, ID, and Image) that calls the image from your R environment (this 
is something that your OBIEE administrator will have to configure). You will 
use a simple table view to show the R PNG visualization. R and OBIEE have 
powerful scripting capabilities, so it is possible to pass dashboard prompt 
values, session variables, and other inputs back to R for a highly interactive 
visualization. This works for representing images as BLOBs, where each row 
of the result set is its own PNG image (and has its own ID).

 ■ Bring in R images that have been encoded in R as an XML string to an 
OBIEE dashboard through the BI Publisher interface. This works well when 
you want to visualize both structured data and image results together.

Figure 5-21 shows an ARIMA times series analysis visualization (ARIMA is a 
statistical forecasting algorithm often used to make predictions in data sets where 
growth, seasonality, and variability all have influence). The dark line shows a data 
series. The solid white line starting at time value 200 shows the prediction computed 
by the R ARIMA model. The peach area inside the dashed line to the right shows a 
95 percent confidence interval range, both high and low.

Figure 5-22 and Figure 5-23 show how simple the modeling is in OBIEE 
Answers. All the visualization work is being done in the back-end database. OBIEE 
is simply receiving the results of that output as a column in a table and publishing 
the extremely simple table view on the dashboard. Note that the query definition 
includes only three columns. A narrative view is used to publish the PNG output (a 
table view could also be used).
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FIGURE 5-21. R visualization brought into an OBIEE dashboard as a BLOB image

FIGURE 5-22. Criteria tab for R visualization
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FIGURE 5-23.  Narrative view publishing a PNG image rendered in Oracle Database 
using Oracle R Enterprise

In this case, the @2 code is saying to OBIEE, “Publish the contents of the second 
column (the image column) on the Criteria tab.” Those contents happen to be a 
PNG image that was generated in the Oracle database. This image was brought into 
OBIEE through the BI Server repository file (see your OBIEE admin for more 
information on how to integrate images from other data sources). Narrative views 
are particularly flexible and can be used to not only to render HTML, but also to 
bring in other information. For example, they can be used to render custom code in 
OBIEE’s web front end. The advantage is that the code is isolated to that particular 
query or analysis. Of course, the disadvantage is that the code is isolated to that 
particular query or analysis.

Figure 5-24 shows a combined view of graphic results and structured data 
selections that function as dashboard prompts. The visualization produced by R is 
another example of a whisker boxplot, functionally similar to the one in Figure 5-13. 
We can compare the middle inner quartile range that represents 50 percent of the 
flights and the whisker lines for years 2000 and 2008. This advanced visualization 
allows us to compare not only average delay values for the five airports, but also the 
distribution of the flight delays across the entire year.

Figure 5-25 shows the BI Publisher data set for the ORData data model. The 
script takes the parameterized values from the dashboard prompts and passes them 
back to the database (and ultimately, R) for execution of the XML visualization. A 
fair amount of configuration is required both in BI Publisher and in the OBIEE 
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FIGURE 5-24. BI Publisher–rendered visualization from Oracle R Enterprise

FIGURE 5-25. BIP data set definition for ORE box plot graphic
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repository file to enable this kind of functionality. The power, however, to realize 
complex graphics and interaction with and visualization of structured data in an 
enterprise BI system with extensive dashboard capabilities greatly extends the 
visualization capabilities of the OBIEE platform.

Using the Third-Party Visualization Engine D3
D3 is an open-source Java library for advanced visualizations that can be installed in 
the same WebLogic environment with OBIEE and made available to the OBIEE front 
end through the use of narrative views. D3 stands for “Data-Driven Documents.” 
D3 can be used for those situations where clients require a visualization that is not 
available natively in OBIEE. Examples of popular visualizations that D3 can be used 
for include word clouds (shown in Figure 5-26), tree maps, and other visualizations 
that require display of the distribution of data sets such as bullet graphs and 
thermometer charts. There are other JavaScript-based visualization libraries and 
systems, but D3’s advantages are that it is open source, standards based, flexible 
and extensible, and has a comprehensive set of advanced visualizations.

NOTE
Consult with your OBIEE administrator to install and 
configure the D3 libraries. Although calls can be 
made to external web services, this involves sending 
data streams outside of the OBIEE environment for 
rendering/processing and is not recommended for 
most implementations that require data security.

FIGURE 5-26. Word cloud from D3. Sales rep name size is relative to volume.
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D3 employs a Document Object Model (DOM) framework that allows data to 
be bound to objects generally. Manipulation of the visualization is enabled through 
changes in the data and the joins to the objects and the container. Instead of telling 
D3 how to render everything, you tell D3 what you want to render and then join 
data to it. In this way, D3 is somewhat different from other graphics engines. This 
strategy also enables highly dynamic visualizations that respond to changes in data 
selection (for example, with dashboard prompts) and facilitate animations and 
transitions between data states. Styles, attributes, and other properties can be 
specified by data, not just constants. D3 is more declarative in nature rather than 
imperative (procedural). It’s helpful to have some background in JavaScript, and for 
large implementations, you should pass your code by an experienced programmer 
and test it for scalability before deployment.

Figure 5-27 shows one of the more commonly requested visualizations that is 
not available in older releases of OBIEE and is rendered on an OBIEE dashboard 
through the use of D3. Tree maps are made up of blocks that are proportional in 
size to a chosen metric (the algorithm recursively subdivides an area into 
rectangles). This tree map responds to the prompts shown at the left side of the 
dashboard, demonstrating the interactivity that is possible between OBIEE 
and D3.

FIGURE 5-27. D3 tree map visualization
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Figure 5-28 and Figure 5-29 show the relative simplicity of passing parameter 
information from an OBIEE dashboard to the D3 graphics engine. Each of the 
formulas for the levels and the metric are nearly identical to the formula shown for 
Level 1. The formula consists of a prompt value ({Dim01}) and a default value 
({“Products”.”P4 Brand”}).

FIGURE 5-28. D3 tree map Criteria tab

FIGURE 5-29. D3 tree map formula example

Figure 5-30 shows how a narrative view in OBIEE is used to render D3 
visualizations. Notice that the Contains HTML Markup box is selected. All the real 
work is being done in D3. The code in the Postfix field is only partially shown in 
the figure (because it is 75 lines in length), but is shown in its entirety in Listing 5-1. 
Notice how the Prefix code is calling the D3 program installed in the WebLogic 
domain and initializing the script. The Narrative field is used to push the data to 
the array mydata. Finally, the Postfix field does the real work, looping through the 
mydata array and building up the variable jsonStr, which is evaluated and ultimately 
passed on to D3 for rendering. The point here is not to explain how D3 works in 
detail, but to show that OBIEE can leverage the extended capabilities of a fully 
formed data visualization engine like D3 and do so in a highly interactive manner.
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FIGURE 5-30. D3 tree map narrative view with code
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Listing 5-1. The Code in the Postfix Field

jsonStr="";
v0=""; v1=""; v2="";
t="";
for(i in mydata){
    found=0;
      
    if(v0!=mydata[i][0]) 
      {found=1;  endMarker="]}]}]}";}
    if(v1!=mydata[i][1] && !found)
      {found=2;  endMarker="]}]}";}
    if(v2!=mydata[i][2] && !found)
      {found=3;  endMarker="]}";}
      
    if(i!=0 && (found>0)) jsonStr+= endMarker;
      if(i!=0)  json Str+=",";
      
    if(v0!=mydata[i][0]){   jsonStr+=
       "\n{\"name\": \""+mydata[i][0]+"\",\"children\": [";}
    if(v1!=mydata[i][1]){   jsonStr+=
       "\n\t{\"name\": \""+mydata[i][1]+"\",\"children\": [";}
    if(v2!=mydata[i][2]){   jsonStr+=
       "\n\t\t{\"name\": \""+mydata[i][2]+"\",\"children\": [";}

    jsonStr+="\n\t\t\t{\"name\": \"" 
           +mydata[i][3]+ "\", \"size\":" + mydata[i][4] + "}";

    if(v0!=mydata[i][0]){ v0=mydata[i][0];}
    if(v1!=mydata[i][1]){ v1=mydata[i][1];}
    if(v2!=mydata[i][2]){ v2=mydata[i][2];}

    if (i==(mydata.length-1)) { jsonStr+="]}]}]}" };
}
jsonStr = "{\"name\": \"All Products\", \"children\": [" + jsonStr + "]}";
var myDataObject = eval('(' + jsonStr + ')');

var width = @{Width}{800},
    height = @{Height}{400},
    color = d3.scale.category20c();
var treemap = d3.layout.treemap()
    .size([width, height])
    .sticky(true)
    .value(function(d) { return d.size; });

var div = d3.select("#treemap_chart").append("div")
    .style("position", "relative")
    .style("width", width + "px")
    .style("height", height + "px");

json=myDataObject;
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  div.data([json]).selectAll("div")
      .data(treemap.nodes)
      .enter().append("div")
      .attr("class", "cell")
      .style("background", function(d) 
            { return d.children ? color(d.name) : null; })
      .call(cell)
      .text(function(d) 
            { return d.children ? null : d.name+" ("+d.size+")"; });

  d3.select("#size").on("click", function() {
    div.selectAll("div")
        .data(treemap.value(function(d) { return d.size; }))
        .transition()
        .duration(1500)
        .call(cell);

    d3.select("#size").classed("active", true);
    d3.select("#count").classed("active", false);
  });

  d3.select("#count").on("click", function() {
    div.selectAll("div")
        .data(treemap.value(function(d) { return 1; }))
        .transition()
        .duration(1500)
        .call(cell);

    d3.select("#size").classed("active", false);
    d3.select("#count").classed("active", true);
  });

function cell() {
  this
      .style("left", function(d) 
          { return d.x + "px"; })
      .style("top", function(d) 
          { return d.y + "px"; })
      .style("width", function(d) 
          { return Math.max(0, d.dx - 1) + "px"; })
      .style("height", function(d) 
          { return Math.max(0, d.dy - 1) + "px"; });
}
</script> 

JQuery
JQuery is another general-purpose JavaScript library that has some visualization 
capabilities, although it is not as focused on data visualization as is D3. JQuery is one 
of the “workhorses” of the Web, and it is likely that most of the web developers in 
your organization will be familiar with it (they may or may not be familiar with D3).
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Figure 5-31 shows a sparklines-style table somewhat similar to a trellis chart. This 
was rendered using JQuery. Figure 5-32 shows the Table Layout editor in the Results 
tab. Once again, we see that most of the work is done via scripting. There is a 
column on the far right where the column heading name has been replaced with a 
single space. This is the Spark Functions Definitions column (shown in Figure 5-33) 
that converts the code to visualizations. The column is necessary (and shown to the 
right of the Bullet column in Figure 5-31) but has no data to show in the table (that’s 
why there is a single space). If we kept the column heading name, there would be a 
wide empty cell.

FIGURE 5-31. Sparklines JQuery table

FIGURE 5-32. Table layout for JQuery sparklines
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FIGURE 5-33. Criteria tab for JQuery sparklines

Figure 5-34 shows the code that is entered directly in the Column Formula field 
for the Sparklines Functions Definition column. This provides the definitions used by 
all the columns. Figure 5-35 shows the code that is entered directly for the Chart 
column. This serves as an example for all of the sparkline columns.

FIGURE 5-34. Sparklines Functions Definition column formula for JQuery sparklines



Chapter  5: Advanced Visualizations 155

FIGURE 5-35. Chart column formula for JQuery sparklines

It’s relatively straightforward to see what’s being done. The chart column formula 
uses a simple span statement and casts each column input as a varchar (10). The 
Spark Functions Definition code specifies the eight bars that are displayed in the 
Chart column. The argument to the ago function varies from 0 to 7 to provide the 
last eight periods of data. This is a good example of specialized code that is buried 
in the definition of the query.

Bear in mind that although JQuery (and other advanced visualizations not built 
into OBIEE) provides additional flexibility in displaying data, it comes at the cost 
of additional complexity and maintenance. Imagine the number of places that 
would have to be modified if the name of the column changes from “1-Revenue” 
to just “Revenue,” or the changes required if you want to display 10 bars instead of 
8 bars.
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Summary
Data visualizations in OBIEE can be extended using several different methodologies, 
languages, and techniques. There is virtually nothing that can be done in other web-
based systems that can’t be done in OBIEE. Trellis charts are tables of small charts 
that are organized by columns and rows. Simple trellis charts (or “Type 1” trellis 
charts) have a common scale across all mini charts of the same type. Advanced 
trellis charts (or “Type 2” trellis charts) are individually scaled and should not be 
used for direct value comparisons, but rather for overall pattern detection. Gauges 
have many challenges from a human cognition perspective and should be used 
carefully. Some of OBIEE’s native visualizations can be extended beyond their 
immediate use case, although at the risk of additional complexity and maintenance. 
For example, line bar combo graphs can be extended to show tremendous detail 
regarding data distribution in a “whisker boxplot”–style graph.

Oracle ADF provides a flexible and extensible capability to develop data 
visualization applications that can be called from OBIEE dashboards. The language 
R is taking the predictive analytics world by storm and has tremendous native data 
visualization capabilities. OBIEE can show native R visualizations rendered in an 
Oracle database as BLOB objects. BI Publisher can also be used to create an 
XML-based visualization that allows for parameterization and interactive capabilities 
with R scripts in the Oracle database. OBIEE can use JavaScript to render 
visualizations. D3 is a particularly powerful open-source JavaScript library, and 
JQuery is a common, general-purpose JavaScript library that many web developers 
are familiar with. It can be used to render custom graphics in OBIEE.
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F
rom  a data visualization perspective, there are things that can be done with BI 
Publisher that are more difficult to do with standard OBIEE. That being said, 
there are also some complications and nuances that BI Publisher presents. BI 

Publisher could be the subject of its own book, so we’ll confine ourselves to a 
limited discussion. (Indeed, virtually every chapter in this book could be replicated 
using BI Publisher as the main interface rather than OBIEE.) All the general 
guidelines on visualization design from Chapters 1 through 5 apply to visualizations 
created in BI Publisher.

Oracle BI Publisher is an enterprise reporting product from Oracle that is a 
standalone product and is fully integrated into OBIEE 11g. As Oracle states, “BI 
Publisher is the reporting solution to author, manage, and deliver all your reports 
and documents.” BI Publisher provides the ability to create and manage highly 
formatted reports from a wide range of data sources and render them as “pixel 
perfect” reports (with a high degree of control over exact placement of report 
elements). Oracle BI Publisher also allows you to create reports from different types 
of data sources, such as Oracle Database, files, OBIEE, and Web Services.

The Power of Pixel Perfect Visualizations
In many use cases, you’ll want to specify exactly how a visualization appears, down 
to every pixel. In such cases, it’s sometimes best to utilize the powerful templating 
abilities of BI Publisher. For example, you might want to reproduce an exact version 
of a profit and loss (P&L) or balance sheet financial statement, complete with 
extensive formatting that would be painful to replicate in the standard OBIEE 
analysis editor. 

BI Publisher Contrasted with OBIEE
Although BI Publisher started out as a standalone product (and is often still used as 
such in many Oracle application environments), it has been in the process of being 
integrated into OBIEE for several years across many releases. OBIEE and BI Publisher 
have overlapping capabilities, and because BI Publisher is “a part” of the OBIEE 
Foundation Suite and comes not just bundled as a companion application but as an 
integrated set of features, it can be challenging to differentiate where it exactly starts 
and stops. BI Publisher was developed with a “print this report on a page” mindset, 
whereas OBIEE Answers was developed with a “publish this query on a dashboard 
screen” mindset. BI Publisher has a “print this result like this” mentality, while 
Answers has a “fit these results on a web-based dashboard” mentality.

The original name for BI Publisher was “XML Publisher” (a name still used 
sometimes when it is bundled with other Oracle applications). BI Publisher is on the 
cutting edge of Oracle’s approach to visualization as its elements form the 
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foundation of BIMAD (BI Mobile App Designer), the latest module of BI Foundation 
Suite. In most field implementations, BI Publisher has a definite “printed document” 
mentality and its strengths are particularly suited to that purpose. For example, BI 
Publisher is often used for printing invoices, accounts receivable statements, highly 
formatted weekly “update” reports, and even checks. Basically, when you have a 
document and want to add “fields” containing numbers or names or other images, 
BI Publisher is a good solution. You can almost think of it as “mail merge” on 
steroids. Suppose you have a standard form letter, but need to add calculated 
measures and visualizations based on who you are sending it to. BI Publisher is your 
answer. Of course, this is only one set of use cases, but this explanation is helpful 
when people need to know the difference between BI Publisher and OBIEE. BI 
Publisher also supports XBRL, a special form of XML that attaches tags for financial 
data and allows the efficient transfer of financially formatted data between 
applications. This specialized functionality has particular importance in situations 
where formatting carries both meaning and relevance for interpretation, such as 
with financial statements. Figure 6-1 shows a traditional use case for BI Publisher in 
which data fields are defined on a template document and a “merge” function 
places the correct values into the fields. Figure 6-2 shows a “typical” use case for BI 
Publisher in which a document is produced with BI data and visualizations.

FIGURE 6-1. Traditional use case for BI Publisher
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FIGURE 6-2. Typical use case for BI Publisher

BI Publisher Report Components
The three components of a BI Publisher Report (Data Model, Template, and 
Properties) all work together to deliver a finished report.

Data Model
The “data model” component is where data sources and selections are made. BI 
Publisher thinks of this data model as just a stream of XML data. Historically, this 
was a series of relational tables. Because data can come from multiple sources, you 
can use BI Publisher as a sort of easy data federation engine. Starting in release 
11.1.1.6, BI Publisher can use OBIEE’s BI server repository file as a data source. 
This deepens the integration of BI Publisher into the Oracle BI family of products 
because you can capitalize on the work done in the RPD file when using BI 
Publisher reports. You can even use the result of an OBIEE analysis as a data model 
for BI Publisher.

Template
The “template” component establishes the basic layout into which data fields are 
placed. This template can be created in Microsoft Word, Adobe Acrobat, Microsoft 
Excel, or BI Publisher’s Layout Editor.
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Properties
And finally there is a set of properties attached to the layout that are specific to the 
report. These properties establish important display attributes for the layout and 
include many display choices such as borders, chart colors for data series, and more.

Layout Editor Is the Major Interface
The Layout Editor component is the major interface for BI Publisher in OBIEE and 
provides a “WYSIWYG” editor for web-based outputs. Here’s where thinking of BI 
Publisher’s historic roots can help. Suppose you have a data set (model) and want to 
merge it into a document (template) and produce an individualized version for each 
record in a data set and then distribute individualized reports electronically on a 
scheduled basis. When the output is an HTML screen rather than a printed piece of 
paper, the thinking gets a bit more complex. The Layout Editor is like a template 
editor for the Web. (Of course, web pages can then be converted into different 
output formats, such as .pdf, .rtf, and so on.)

Bi Publisher has very powerful output capabilities; however, we the authors are 
usually not very big fans of the “out-of-the-box” default settings in BI Publisher. As 
you can see in Figure 6-3, there are too many 3-D effects, garishly bright graphs, 
and effects that distract from the message of the data. The good news is that the 
output can be highly configured through the interface.

FIGURE 6-3. Typical BI Publisher layout with 3-D effects and bright colors
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Although layouts can be created in Microsoft Word and saved as .rtf layouts, 
we’ll focus on the Layout Editor interface that is presented as part of OBIEE 
because OBIEE is the subject of this book. Additional information on inserting the 
appropriate XML tags and configuring the file .rtf docs can be found in the Oracle 
Fusion Middleware Report Designer’s Guide for Oracle Business Intelligence 
Publisher 11g:

http://docs.oracle.com/cd/E23943_01/bi.1111/e22254/create_rtf_tmpl.htm

Interacting with BI Publisher
You really have three different “levels of interface” with BI Publisher when designing 
tables, graphs, and visualizations. These levels are described in increasing complexity 
and degree of customization possible. The first level is the “selector” level, where you 
drag and drop and select which features from a limited set you want to use. The 
second level is the visual GUI for an XML script coder. The layout and structure of this 
interface is organized similar to the way XML scripts are organized. The third level is 
where you edit XML code directly.

Figure 6-4 shows the Layout Editor interface for an airline passenger count 
report. The Layout Editor can be thought of as combining certain elements of OBIEE 

FIGURE 6-4. BI Publisher Layout Editor
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in one interface: the dashboard builder in OBIEE, where we use columns and 
sections to organize and align objects; the Criteria tab in Answers, where we define 
the data to be used in analysis; and the Results tab in Answers, where we edit and 
refine analysis views. In the far left panel we see three different menu groups: Data 
Source, Components, and Properties. Data Source shows the data model that is used 
for the report. You can add a data value, series, or label by dragging it from the Data 
Source panel to the designated drop zone on the layout.

Components are objects on the layout. The biggest difference between OBIEE 
dashboard layouts (covered in Chapter 7) and the BI Publisher Layout Editor is the 
Layout Grid. Although grid cells are similar in concept to columns in the OBIEE 
dashboard builder, it’s possible to drag the edges of the grid lines to the position you 
want (much easier than using a dialog and entering pixel numbers). It’s also possible 
to place grids inside of grids so that you can align objects within a section and keep 
your layout organized. Also, grids cells can be merged. This provides you with a 
tremendous amount of flexibility and capability when designing layouts. You may 
find that this is similar to the process of laying out a web page with tables inside of 
tables, which is prevalent in many web page design tools.

The ribbon at the top provides a contextualized list of actions. The tabs that are 
displayed are dependent on the active object selected in the layout. Figure 6-5 
shows basic items that become available when the chart is selected in the layout. 
The list of chart styles in the drop-down shows a range of color selections for a bar 
chart. Again, be careful of just using the default, out-of-the-box selections. See your 
OBI administrator to add your own color ramps and selections to the list of available 
options. Figure 6-5 shows the drop zones for values, labels, and series.

You’ll likely find that you do the majority of your editing by using the Properties 
panel on the far left because it offers more granular control of the output results. 
Most of these menus are fairly intuitive and follow the approximate order of the final 
XML output (that is, if you were to open the .xdm file in a text editor such as 
Notepad, you’d find the code sequenced from top to bottom of the sections of the 
Properties panel). Many of the interfaces in BI Publisher Layout Editor are relatively 
intuitive and easy to understand. Clicking in the Margin area brings up the Margin 
interface shown in Figure 6-6. Notice that the “Margin” definition in the interface is 
highlighted and the other options are all clearly shown (otherwise, the difference 
between margin and padding might be confusing). The only “trick” in using the GUI 
interface is knowing to click the “…” button near the property you want to edit. 
Making adjustments to refine results is exactly what BI Publisher is all about.

The Properties | Chart menu allows you to select different types of charts. You’ll 
find all the types included in OBIEE, plus a few more. The ribbon on top has a nice 
“fly-out” menu that shows thumbnail examples of the graphs. Figure 6-7 shows the 
selections for bar graphs. We’ll look at some of the more useful and unique graphs 
in the “BI Publisher Dual-Y Graph Types” section of the chapter a little later.
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FIGURE 6-5. BI Publisher ribbon and drop zones
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FIGURE 6-6. The Margin interface in the Properties panel

FIGURE 6-7. Bar chart selections available in BI Publisher Layout Editor
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Figure 6-8 shows the selections for line charts. The “Dual-Y” options also offer 
some very interesting possibilities.

FIGURE 6-8. Line chart options in Layout Editor

Figure 6-9 shows the bubble chart options. This section includes scatter plots. 
These are some of the most useful charts in BI Publisher Layout Editor.

FIGURE 6-9. Bubble chart options in Layout Editor
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Figure 6-10 shows the pie chart options in BI Publisher layout editor. Pie charts 
are one of the most common visualizations in business today, even though they 
are not particularly strong from a human cognition perspective. The “fly-out” 
information available with Pie-Bar and Ring Bar charts can help bring attention 
to a particular data selection/group. This disrupts the overall story of the 
comparison of the various pieces to the whole, but also has the positive effect of 
making a particular element more prominent within the context of a larger 
situation. While both pie charts and ring charts suffer from similar problems of 
lack of consistent interpretation, they can be effective in some circumstances. As 
stated in Chapter 3, you should avoid 3-D effects and stick with the “flatter” 
visualizations.

FIGURE 6-10. Pie chart options in Layout Editor

Figure 6-11 shows the circular chart types available in Layout Editor. Line radar 
charts are best used for dissimilar measures (see radar graphs in Chapter 3). Polar 
charts can be useful when significance is attached to the presence of a data element 
in the different quadrants.
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FIGURE 6-11. Circular chart types in Layout Editor

Figure 6-12 shows the 3-D graph types in BI Publisher Layout Editor. These graph 
types should mostly be avoided because they are problematic to implement well, 
partly because the “depth dimension” necessarily causes the data to overlap. This 
can work if you only have two or three dimension values in the “depth dimension” 
and when the data is sorted so that the larger numbers are farthest from the screen, 
but the presentation is still problematic. When you have multiple dimensions to the 
data and you want to show them, you’ll need to work hard to find what the “main” 
message is of the analysis and how best to present it. There are usually better 
alternatives. If you must represent multiple dimensions on a screen, an array of 
smaller graphs is often superior to trying to represent all the data in one graph.

FIGURE 6-12. 3-D chart options in Layout Editor
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Figure 6-13 shows the area chart options available in BI Publisher Layout Editor. 
Area charts are colorful, and people love them. They can work well when they are 
limited to one or two data elements in the selection (the Vertical Split Dual-Y option 
can also be used). When more than two data elements are included in a “stack,” 
however, interpretation becomes problematic.

FIGURE 6-13. Area chart options in Layout Editor

BI Publisher Dual-Y Graph Types
The most useful of the additional graph types are the vertical dual-Y bar, the split 
dual-Y stacked bar, and the vertical split dual-Y bar. We’ll walk through a use case 
where a traditional stacked bar chart fails to show important data that is “swamped” 
by the size of the rest of the data sets. There are many other examples where a 
second y-axis adds to meaning and eases interpretation.

In Figure 6-14, we want to show how many passengers there were by airline 
terminal. However, the three main terminals had passenger counts in the millions of 
passengers, but an “Other” category had a handful of passengers in two of the 
years—that’s why the Other bar doesn’t show up. Let’s say that the passenger counts 
for the “Other” terminal were not incidental to the business, but rather were 
significant and needed to be brought to attention in the visualization. You can run 
into situations like this all the time when dealing with real data where some of the 
data categories exist at a completely different scale but represent important 
information to management and need to be represented. The typical answer is to 
create two different graphs with two different scales and to reflect in their position 
and design that they should be consumed at the same time. The vertical split dual-Y 
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bar graph shown in Figure 6-15 addresses this need by putting all values in the same 
graph and showing them at two different scales (one on the left y-axis and one on 
the right y-axis).

FIGURE 6-14. Traditional stacked bar chart

FIGURE 6-15. Vertical split dual-Y bar
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Although using a split dual-Y bar graph solves this problem, bear in mind 
that dual-Y axis scales are fraught with challenges in interpretation. In this 
example, the Other category actually dominates the graph from a visual attention 
perspective. This gives it an “outweighed” presence in the analysis. The facts are 
that there were very, very few passengers that didn’t depart through one of the 
main three terminals. If you want to point out the differences, it’s very difficult to 
do with a traditional bar graph. The Other category “disappears” at the scale of 
millions of passengers. The vertical split dual-Y axis graph allows a story to be 
told, but it’s told by consciously distorting the visual presentation of the data. 
Generally speaking, dual-Y axis charts and graphs should be employed in analyst 
role dashboards and should be avoided in general executive and enterprise 
summary dashboards unless the context of the data is clearly obvious and there is 
little potential for misinterpretation.

CAUTION
Make sure the cognitive benefits of presenting data 
using a graph with a dual-Y axis scale outweighs the 
cognitive cost of requiring users to interpret a more 
complex graph.

Dual-Y axis graphs can also bring sharp attention to trends in otherwise familiar 
graphs. Although these are traditionally done in separate graphs, there can be some 
benefit to adding the “insight” to a graph on second y-axis. Whereas in the first 
example we saw the benefit of using two y-axes to represent two different scales of 
the same series, in this example we’ll use different measures (and no “series” field). 
Figure 6-16 shows a traditional “this year” and “last year” graph. The interpretation 
of the widening variance between the two years is left to the user to see (at first 
glance, it just seems that this year is following the same trend as last year). However, 
because the overall scale of the graph is relatively large compared to the change, the 
trend is missed. But it’s hard to miss the “diverging” lines shown in Figure 6-17. 
Even though it can take some effort to figure out which line is attached to which axis 
the first time, managers and executives become accustomed to reading patterns in 
graphs quite quickly. Often, important insights contained in “difference” and 
“percentage difference” measures are missed because either they are left to 
interpretation due to only discrete values being graphed or they are not highlighted 
in a clear manner.
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FIGURE 6-16. Traditional “this year versus last year” graph

FIGURE 6-17. Vertical dual-Y line graph shows two different measures with two different 
scales

Figure 6-18 shows the “drop zone” values for the chart shown in Figure 6-17. 
Note that there are two different measures in the “Drop Value Here” field; the top 
measure equates to “Series 1” and “Axis 1” on the far left y-axis and the lower value 
equates to “Series 2” and “Axis 2” on the right. When three measures are included, 
two will be grouped together on a single axis (start with Axis 1 on the far left and 
add related measures before finally adding the measure that is intended to be on 
Axis 2). Taking away clear insights from dual-axis graphs when there are more than 
two lines is a significant challenge and is best suited for situations where no 
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ambiguity exists about which lines are which. Adding more and more information to 
single graphs gets counterproductive in most cases.

FIGURE 6-18. Drop zone for vertical dual-Y line chart

Figure 6-19 shows the “drop zone” values for a vertical split dual-Y bar chart. 
Notice that there is only one measure, but that it also includes a “group by” attribute 
in the “Series” drop zone (in this case, Terminal). Although it’s possible to add more 
than one attributes to the “series” and create a “nested” group by attribute, this 
should be reserved for special use cases.

FIGURE 6-19. Drop zones for vertical split dual-Y stacked bar chart
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Although for OBIEE charts developed in Answers it may be possible to navigate 
to the Advanced tab in Answers and edit the XML for a particular analysis, this is not 
recommended. Too many parts of the code are automatically generated by other 
parts of OBIEE, and editing the wrong piece of XML will break your analysis. This is 
not necessarily true in BI Publisher.

Bursting Reports
One of the features in BI Publisher used most is its bursting capabilities. For 
example, suppose you want to send an open orders report each week to each of 
your salespeople. This report should be highly formatted so that it can be shown to 
the customer. You also want to e-mail the report to each of the salespeople to 
minimize their time spent in using OBIEE—all they have to do is look at their e-mail. 
Each salesperson is only to receive orders for his or her customers. This requires a 
separate PDF file for each salesperson.

The ability to run a report once and then generate a separate file when some 
value changes is called “bursting.” The term originated when computer printouts 
needed to be “bursted,” separating the “burst page” or cover page that identified the 
recipient of the report. When reports are designed to be bursted, each person can 
receive his or her page(s) separately. Today, this means delivering a separate file for 
each person automatically, often by including the name (or number) of the field that 
changes in the filename.

Figure 6-20 shows a PDF file that is designed to be bursted. Each page is 
complete and shows orders for a single customer. Indeed, we could have created a 
separate file for each customer and designed this to be delivered directly to the 
customer. A good example of this operation would be a BI Publisher report that 
generates invoices for each customer.

The process for generating reports to be bursted is exactly the same as for regular 
reports, except you need to specify what data fields to burst by and deliver by. From 
a visualization perspective, the main difference in designing reports for bursting 
versus regular reports is the lack of context from prior pages. Indeed, it may be 
inappropriate to provide page numbers, or perhaps page numbers need to start over. 
Special attention must be given to headers and footers that must supply all of the 
information to place the information in context. Data selection transparency is 
critically important. Also, you should be sure to date each page, because files can 
be preserved and can lose the natural context of “today’s date.”
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FIGURE 6-20. BI Publisher PDF file showing bursting
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Summary
BI Publisher presents a powerful alternative to building dashboards in OBIEE. BI 
Publisher excels at producing pixel-perfect reports, where you want fine control 
over the exact layout of graphic and text elements. It was especially developed for 
printed reports and uses templates to incorporate data (which can be from multiple 
sources) into a page that you can lay out with a GUI editor. This GUI editor provides 
a powerful capability for laying out a page to your exact needs. You can use the 
bursting feature to deliver reports to multiple recipients at once, with different 
content going to each recipient.

You may want to incorporate BI Publisher reports into your dashboards if you 
need some of the unique graph types (especially dual-Y graphs). You will find that 
the specific methods of working with prompts, laying out a dashboard, and data 
selection are a bit different with BI Publisher than the rest of OBIEE, but the 
visualization concepts are exactly the same.



CHAPTER
7

Dashboard Design 
and Mechanics
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W
e the authors usually begin our training session on dashboard design by 
encouraging the participants to think of OBIEE dashboards as websites. 
The usual response is, “Wait a minute, I thought we’re here to learn 

about business intelligence and business analytics systems, not websites.” That’s 
exactly right. We feel free to leverage many of the best practices that have been 
developed over the past two decades in website development exactly because they 
often have direct applicability to business intelligence dashboard development.

  Here is our preferred definition of a business intelligence dashboard:

  A dashboard is a visual presentation of current summary information needed to 
manage and guide an organization or activity.

  The following definition comes from Stephen Few of Intelligent Enterprise:

  A dashboard is a visual display of the most important information needed to 
achieve one or more objectives, consolidated or arranged on a single screen so 
that the information can be monitored at a glance.

Many business intelligence dashboard definitions emphasize the need to 
understand the content of the dashboard “at a glance.” Although this may be true for 
real-world dashboards in fighter aircraft, nuclear power plants, security systems, and 
other highly dynamic environments in which dashboard users must make split-
second determinations and respond immediately, most business intelligence 
dashboards do not share this need. Think of dashboards as a place where people go 
for news, insights, and understanding. These all should be communicated in an 
efficient and effective manner. Think of the way that newspapers are organized. They 
have sections with themes for readers with specific interests. Headlines provide 
summary information that allows a reader to scan for articles of particular interest or 
importance. The best newspapers strive for a consistent tone and never compromise 
quality or professionalism in their writing and insist on objectivity and a lack of 
deliberate slanting of the truth in their presentations.

OBIEE has a “democratic” soul when it comes to business intelligence. Every 
user automatically gets a dashboard called “My Dashboard” in which they can 
place their favorite analyses, graphs, tables, and other objects. Additionally, users 
can save their customized dashboard settings and apply them quickly and easily. We 
will cover this more in Chapter 8, after we discuss various dashboard prompts. In 
most organizations, a central group creates the broad organizational dashboards, 
but there is also a need for individualized presentations of information, and for 
many users, that means doing it yourself. The same basic principles apply to all 
dashboards, no matter if they are personalized.

BI systems (and new implementations in particular) can be very effective 
“truthsayers” in organizations. BI systems with a Common Enterprise Information 
Model (like OBIEE’s repository file) often expose “dirty data” and inconsistent or 
incorrect data flows in business processes, leading to legitimate work in determining 
what the true data is. We often uncover situations in the “testing” phase of new OBI 
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implementations where historic “gold standard” reports have inaccuracies or 
falsehoods. For large organizations with extensive audit and reporting procedures, 
this can be an issue. We always encourage organizations to invest the work to get the 
foundational data correct/consistent so that future analytics work can be developed 
with confidence. BI systems and new implementations of them must be managed 
carefully not only from a technical perspective, but also from an organizational 
impact perspective. New insights, visualizations, analyses, alerts, and presentations 
may fundamentally change the way positions, roles, people, and functions are seen 
and understood within organizations. Data visualization is a very powerful tool, and 
choosing how data (evidence) is presented and emphasized can be a source of 
friction and perceived unfairness within an organization.

Exploration vs. Explanation
Differing needs and perspectives inform the decisions that should be consciously 
made when you are designing business intelligence dashboards. Exploration 
dashboards are all about developing new and previously unknown insights into 
data sets. In contrast, explanation dashboards are about communicating known 
information to a group of people so that they understand it better and so that a 
shared, common foundation of knowledge is established. Fundamentally, 
exploration is an individual or small group activity. Sharing those discovered 
insights to a broader audience is what “explanation” is all about. There are 
several strategies (some mutually exclusive) that guide dashboard design.

Exploration strategies include the following:

 ■ Go fast, see everything.

 ■ Go slow, capture everything.

 ■ Go to the blank spots (high-return, high-uncertainty, tolerant driven).

 ■ Go for low-hanging fruit (low-risk driven).

 ■ Go for bang for the buck (high-value, low-uncertainty driven).

Explanation strategies include the following:

 ■ Maximize information comprehension by all (serve lowest common 
denominator).

 ■ Maximize the density of data presentations (lower cost of searching).

 ■ Provide extensive contextual information to communicate richness of 
scenarios.

 ■ Minimize unnecessary contextual information so key points can be 
perceived at a glance.
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Roles of Dashboard Users
Dashboards should be designed according the needs of the role a user or group 
plays within an organization. The organizational responsibilities, the expectations 
for awareness and knowledge, and the information needed for decision making are 
all critically important for determining the presentation and organization of the 
information for a particular user or group of users. There are many tradeoffs in data 
visualization and dashboard design; there is no such thing as “maximize 
everything.”

As organizations grow, they naturally develop different interpretations of 
organizational position and performance, resulting in different priorities and 
perspectives. These organizations need coherence and coordination to avoid 
developing conflicting strategies. Broad use of common dashboards combat these 
tendencies and provide that coherence and a “shared understanding.”

One of the biggest challenges for BI dashboards is the diverse needs of people 
that they must serve. Obviously, different people see and interpret presentations of 
data differently. They have different expectations, different levels of experience, 
different backgrounds, not to mention the differences in individual cognitive 
processes. However, a key point of large enterprise BI systems is to deliver 
consistent interpretations across diverse user populations. This means designing 
analyses and dashboards for a large percentage of the people occupying the role for 
which the dashboard is intended. Figure 7-1 shows a landscape with mountains and 
valleys representing the interpretive ability of a large user population and where 
height equates to value (you can think of this as a type of “fitness landscape”). Some 
might be tempted to design for the highest peak, but if it is surrounded by deep 
valleys, then the average value may be lower than it should. Designers should 
ideally aim for a high plateau with low variability, but good average height. 
Although it may not be the ultimate highest peak, it does provide a high expected 
value across the user population along with a strong sense of shared interpretation 
and organizational coherence.

 ■ Require others to learn to interpret data presentations as leaders do.

 ■ Minimize information that new members of the organization must learn.

 ■ Limit the number of dashboards to minimize the amount of time spent 
searching for and viewing different dashboards.

 ■ Provide a large number of dashboards to address needs of multiple 
roles within the organization.

 ■ Use dashboards to persuade and support a particular strategy or 
perspective.

 ■ Use dashboards as a purely objective communication medium.
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FIGURE 7-1. Diagram with height showing interpretive ability across a large, diverse set 
of users

Aim for the high plateau,
not the tallest peak.

Dashboard content should be customized for the role of the user. If many users 
have the same exact role, they should use common dashboards. When users 
(especially executives) have overlapping responsibilities (as they so often do when it 
comes to organizational performance and results), they should share common 
dashboards (or at least common analyses, even if they are on different dashboards) 
so that they have the opportunity to see the same data presented in the same 
manner. If they do not have the same data presented in the same manner, it is less 
likely that they will share a similar understanding of the organization’s performance 
and position.

When we are referring to dashboard roles, we are referring to the position and 
responsibilities that a person has within an organization, not their ability to execute 
select statements in a database schema.

When designing dashboards for particular roles, ask the following questions:

 ■ What decisions do the people with this role make?

 ■ What data (evidence) and contextual information is needed to support those 
decisions?

 ■ Who else shares this information in the organization?

 ■ What level of interaction is needed for this information?

 ■ Which is the dominant use of this dashboard: exploration (search for 
previously unknown insights) or explanation (delivery of “discovered” data 
for understanding)?
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This emphasis on roles also helps reinforce the central importance of business 
use cases as opposed to personal preference. Organizational dashboards are not 
about “taste” or “opinions” or what someone believes “looks good.” They are about 
objectively communicating information or a common strategy.

Obviously, decision making should be centered on evidence and not “gut feel” or 
opinion (as it too often has been). A hyper attention on “decisions” can mean that 
other important goals of business intelligence dashboards are lost, particularly the 
goal of shared understanding and organizational coherence. When people share a 
common understanding of an organization’s position and performance, they are 
more likely to agree with, support, and reinforce the choices that others in the 
organization make. This issue of organizational coherence is most apparent when it is 
lacking in a serious way and groups (often aligned by function) oppose one another.

Common Roles in Organizations
Although your organization may define roles differently, commonly the following 
roles are found in organizations: executive, analyst, manager, and frontline 
employee, as well as customer, supplier, and other.

Executive
Executive dashboards should communicate information quickly. They should be 
designed to minimize the time required to develop an understanding of an 
organization’s position and performance. Executives should have access to 
additional dashboards that others in the organization may use. Executive dashboards 
should not wait for any queries to execute or visualizations to render. All views, 
reports, and messages should be nearly instantaneous. Executives often have deep 
experience in organizations along with an extensive knowledge of organization-
specific information (names, acronyms, business units, and so on) and may not 
require as much contextual information as less experienced employees. Executives 
new to the organization often require extensive support and often benefit from 
individualized training in the firm’s OBIEE implementation. The effective use of 
OBIEE by executives can yield massive returns to the organization. Ineffective or 
misinterpretation of business intelligence dashboards and reports by executives can 
be disastrous. Executives often benefit from “portal” operations that allow additional 
outside information and activities to be provided or controlled from OBIEE 
dashboards. Exception reports must be carefully weighed and balanced on 
executive dashboards to avoid being distracting. Forward-looking exceptions, 
forecasts, and predictions should be prioritized. When you’re designing executive 
dashboards, bear in mind that some executives will insist on information being 
presented via alternative vehicles, such as PDF files or PowerPoint files that are 
e-mailed. This may affect the screen resolution you can use and the amount of 
interactivity you can presume.
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Analyst
Analysts are primarily in the role of developing insights. Their dashboards should be 
designed for data exploration activities and include a wide variety of views, reports, 
alerts, exceptions, and external data sources. Analysts require the highest range of 
parameterization and can better tolerate complexity and information-dense or 
unusual visualizations. Analysts typically have the highest degree of skill and 
technical knowledge. Analysts should all undergo extensive training in OBIEE so 
that they can leverage its full power in the pursuit of discovering new insights. 
Analysts should also receive extensive training in data visualization so that they can 
effectively design tables, graphs, dashboards, interactive components, filters, 
prompts, and views for use by others in the organization.

Manager
Line managers are important users of OBIEE dashboards. Their dashboards should 
be highly structured so that they establish patterns of use and find important 
information quickly with minimal technical training. Reports should be organized 
around themes, times (schedules), and exceptions. Exception reports should provide 
for interactivity and guided navigation. Dashboards for managers should be 
conceived and designed as “continuously monitored dashboards” or conceived and 
designed as “occasional update dashboards.”

Frontline employee
Frontline employees often need very specific data very quickly so that they can 
interact effectively with customers, processes, and associates. The key to designing 
effective dashboards for frontline employees is to understand their specific needs 
and to maximize the return on the most important activities. The principles of 
Situational Awareness that have been developed for real-world dashboards (for 
fighter planes and so on) often have direct applicability for frontline employee 
dashboards. Action links can be used to take specific actions that benefit the 
organization by enabling more efficient workflows.

Customer, Supplier, and Other
More and more organizations that have implemented OBIEE are looking to 
leverage their investment by providing portal connectivity and access to OBIEE 
dashboards (they often monetize access to create new sources of income). 
Although data filtering is an obvious need, these dashboards can provide 
tremendous value to outside stakeholders. You can also gain important insights 
by analyzing usage-tracking statistics on what dashboards and analyses these 
people access.
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Importance of Dashboards Depends on Roles 
and Usage
We tend to spend differing amounts of time designing various dashboards. Each 
dashboard has something of an “importance metric” that could be expressed as 
the summation of the importance of each user multiplied by the need for 
coordination that their role has across the different functional areas of the 
organization and down the different levels of responsibility within an 
organizational hierarchy:

Although executive dashboards may not have a high number of users, their 
importance level is very high and the need for coordination may be very high if the 
summary dashboard is being used to communicate overall organizational 
performance and position. These dashboards warrant a tremendous amount of care 
in their design. Likewise, a dashboard that is seen by hundreds or thousands of users 
(even if they do not have high “individual importance” scores) will also warrant a 
high importance metric simply because of the large numbers of users. Dashboards 
that do not score as high tend to be departmental dashboards with specific views of 
information for a defined group that is already highly coordinated. The effort for 
these types of situations tends to go into the design of the analyses themselves 
(including an extensive look at calculated measures and comparison metrics) and 
deep visualizations that include multiple dimensions. These visualizations tend to be 
difficult for more occasional users to understand.

Dashboard Content Can Vary by User
As you design dashboards, bear in mind that dashboard content can vary by user. 
For example, in Figure 7-2 you can see Paulo Rodney’s view of a table of data. This 
differs from the view presented to Daniel Noonan, shown in Figure 7-3, using the 
“acting as” feature. Notice that Daniel Noonan can only see two of the 
organizations and the total changes appropriately. In addition to data content 
changing for each user, visibility of dashboard pages, dashboard content, and data 
elements can all vary by user. When you capitalize on this feature, be sure that users 
are aware of the differences between users so they are not confused due to results 
that differ by user.

n

∑ ×=

Dashboard Importance Score

importance of dashboard user organizational coordinationrequirement of user’s role
1
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FIGURE 7-2. Dashboard viewed by Paulo Rodney

FIGURE 7-3. Dashboard viewed by Daniel Noonan shows a subset of data.

Dashboard Standards and Style Guides
We the authors are strong believers in developing standards and using style guides 
for large business intelligence systems and find that they provide tremendous value 
to the organizations that employ them. From a visual design perspective, we often 
review an organization’s web style guide and adapt elements of it for business 
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intelligence dashboard design. Standards and style guides provide many advantages, 
including the following:

 ■ Consistency in presentation and interpretation

 ■ Efficiency and speed in the development and design process

 ■ A stronger professional look and feel to dashboards

 ■ A reduced chance for misrepresentation of data and jarring visuals that draw 
attention not because of their importance, but because of their appearance

 ■ A stronger sense of organizational coherence and alignment

 ■ An increased chance that data visualization best practices are employed

 ■ A coordinated opportunity for engagement in the process of making choices 
between alternatives and justification for design choices that otherwise 
might be challenged

As stated before, it is helpful for people to think of OBIEE dashboards as 
websites. One of the advantages of this approach is that it helps reinforce the 
patterned and structured appearance of common data elements, which is central to 
most website design strategies. That is, certain types of content are located in the 
same area on multiple pages so that users become accustomed to certain patterns. 
You should take a similar approach in designing basic dashboard layout strategies 
for OBIEE.

Important OBIEE Dashboard 
Considerations
OBIEE dashboards dynamically respond to the size and shape of the analyses that 
are published on them. These analyses are defined in the “Answers” portion of 
OBIEE. It is not possible to edit the analyses in the dashboard interface; you have to 
do this in the analysis editor interface. You end up iterating a lot using these two 
interfaces as you develop BI systems.

Basic Layout
OBIEE dashboards consist of pages, columns, and sections. Objects that are placed 
on the dashboard are generally referred to as “content.” See Figure 7-4 for an 
example of the relationship between these layout objects.
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FIGURE 7-4. Dashboard builder interface for editing dashboard layouts

Column 3 has two sections whereas 
Column 2 has one section.

Dashboard objects

Catalog objects

Dashboard pages

Content is aligned in 
three columns.

Dashboard Pages
Dashboards typically have multiple pages. These pages are generally conceptually 
related through function, theme, perspective, flow, outcome, or some other 
commonality. Just as websites often have multiple pages of linked content, so do 
dashboards. This becomes important when applying the scope of prompts, which 
can be set either to “page” or to “dashboard.” When the scope of dashboard 
prompts are set to “dashboard,” all column prompts set to “is prompted” will apply 
their filter conditions according to setting of the prompt, even if it appears on 
another page on the dashboard. You should visually differentiate between action 
links, dashboard links, and other navigational objects that take a user to a different 
page on the same dashboard, to another dashboards within OBIEE, to another part 
of OBIEE, or to another HTML site outside of OBIEE.

CAUTION
The scope of dashboard prompts can be set to 
“dashboard” or to “page.”
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Dashboard Columns
Columns are used to align content on a dashboard page. They are extremely flexible 
and can be arranged to appear side by side, above or below, or in different sized 
“blocks.” They should really be thought of as “super-sections.” A given column can 
have multiple sections.

Dashboard Sections
Sections are placed within columns and hold the actual dashboard content. Sections 
are used to group content together within a column or “block.” A given section can 
hold multiple objects.

Dashboard Content
Content includes catalog objects such as compound layouts of analyses with 
multiple views, prompts, and alerts and dashboard objects such as links, folder 
views, embedded content, and text.

Different versions of OBIEE have different levels of flexibility in the adaptability 
of columns and sections. Understanding the interactions and auto-adjustment 
characteristics of columns and sections is important to understanding how to 
achieve the desired layout results.

NOTE
Columns are typically used for alignment. Sections 
are used to group content objects within columns.

Include Contextual Information on Dashboards
Many BI analyses and reports are interesting and useful only when they are 
accompanied by contextual information that provides perspective and relevance. A 
good example of “context” is evaluating current year-to-date sales figures with 
previous year-to-date sales figures for the same period of time. The previous year’s 
figures provide the context in which the current year’s figures are understood. 
Context is a funny thing. Without it, many people will interpret raw data differently 
and draw entirely different conclusions (not always a bad thing, but not a good thing 
if you are trying to increase organizational coherence and understanding). Also, a 
lack of context for some information means that interpretations don’t just differ, but 
that each individual has to apply a great deal of effort to interpret raw data.

Context guides users and provides a setting that furthers comprehension and 
understanding. Timestamp information stating when a report was run is a good 
example of context. Although this information is extremely important for report-based 
systems in which updates are impossible (such as paper-based systems), it may not be 
important for dynamic dashboards that are continuously updated. In these situations, 
“report run” timestamps may be somewhat irrelevant and serve only to clutter the 
interface. On the other hand, for data warehouses that are updated periodically, the 
date the data is “as of” can be critically important; what does “year to date” mean? 
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What date? Today? Yesterday? Last week? Other “contextual” information such as 
what filters and selection steps were applied are critically important to understanding 
and the interpretation of analysis results. Sometimes context for analyses is woefully 
underdeveloped in BI systems and the evaluation of context is lacking in the 
conscious design process. It is important to integrate analyses with one another, to 
signal relationships between contextual information (such as graph legends) and 
analyses, and guide dashboard users. The key then is for the dashboard designer to 
understand the role and uses for the dashboard and to provide the appropriate 
contextual information that supports the intended understanding.

Dashboard Format and Placement of Contents
OBIEE dashboards have always been relatively responsive to analysis results and 
have dynamically adjusted their height and width, depending on the specific 
selections at a moment in time. This bias toward dynamic response versus static 
report publishing and designing “in parts” so they can respond to individual content 
requests carries forward. Indeed, the approach of formatting containers separate 
from content is evident throughout OBIEE and occurs at several different levels. 
Although this strategy at times seems to add layers of work and abstraction, it also 
provides structure along with the opportunity to build consistency.

Not all portions of a dashboard have equal visual prominence. Most languages 
are read from left to right and from top to bottom. (Situations and user roles that 
don’t apply to these generalizations should leverage similar insights from this 
section, but adapt them to the needs of their specific circumstances.) The visual 
prominence of objects on dashboards is influenced by several different factors. For 
example, is the object stationary or moving? Motion draws the eye to a far greater 
degree than any other factor. If you want people to look at something, make it move. 
If you don’t want to draw attention to an object, do not make it move. We the 
authors have seen implementations where designers wanted to fit a large amount of 
text onto an OBIEE dashboard, and to make it fit within a limited space befitting its 
importance, they created a scrolling, ticker-style field. The intent was to diminish its 
importance, but it in reality it was given accidental extra prominence by putting in 
motion! Collapsible sections (see Figures 7-15 and 7-16 later in the chapter for an 
example), text fields, and even new browser windows are better solutions in this 
situation than scrolling ticker fields.

Color, size, position, and shape all contribute the relative visual prominence for 
dashboard objects (but pale in comparison to motion). The degree to which each of 
these factors contributes to the visual prominence of an individual object varies in 
relation to the contrast and alignment with other dashboard objects. When color is 
used sparingly (which is recommended), color stands out as a powerful visual 
attractor. If bright colors are used all over, it’s more difficult for a particular color 
(even a bright one) to stand apart and demand attention. Likewise, when many 
objects are visually aligned, an object “breaking” the line will draw attention to 
itself. The more similar, aligned, and near objects are to one another, the more they 
appear to be a part of a “whole” and less distinct and individual.
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Imagine a dashboard page as being made up of “zones.” These zones do not 
have hard, defined edges, but rather are general regions that are influenced and 
shaped by the content and appearance of the content on a particular dashboard 
page. Figure 7-5 shows an idealized portrayal of the relative weight of these zones. 
One element often seen on initial dashboard designs is the placement of the 
company logo in the upper-left quadrant of the dashboard. Think of pixels on a 
dashboard as a limited commodity. Although many like to see their company name 
prominently displayed (and it is difficult to advise against featuring the logo), most 
people are aware of where they work. This space is often prime screen real estate 
that can add a tremendous amount of value to a dashboard page. If some sort of 
corporate branding is desired, you should find a special “logo font” that can be 
incorporated into a header, place the logo in a footer at the bottom of the page 
(which provides a visual “foundation” for each page), or use a small logo in the 
upper-right corner. The upper-left corner is best reserved for summary “context” 
information that applies to the entire dashboard or dashboard page or for prompt 
selections. Because OBIEE dashboard content sections respond dynamically to the 
size of the data request and presentation, they expand leftward and downward. This 
means that objects anchored on the top and the left side of the dashboard are more 
or less “fixed” in their position.

FIGURE 7-5. Darker areas of screen are more prominent.
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Form Follows Function
Content should be organized to help users understand, interact with, and derive 
meaning from the information that is presented. This means that it should be 
consciously designed to reflect the needs of the user role and show the data 
according to the nature of the data. Information should not be placed just anywhere 
on a dashboard. Each pixel placement on the dashboard is a unique location. 
Although there are always tradeoffs between different alternatives, the physical 
layout of the dashboard should not influence the choice/placement of the data 
visualization. We sometimes hear a justification such as, “This graph fits in this 
space perfectly! Let’s put it there.” Not the best reason for the placement of a graph, 
to say the least. The convenience of the physical layout is not more important than 
the needs of the users. We the authors actually heard the statement, “It’s easier for 
the BI admin team if all the tables are on one page, so the users will just have to get 
used to flipping back and forth between the graphs page and the tables page.” 
Although creating layouts and thinking through them takes time, the design of the 
dashboard should be driven by the role of the user and primary uses of the data. Of 
course, it will also be influenced by the prompts and other navigation controls. At 
times these become important considerations as well.

Alignment, Grids, and Structure
Alignment facilitates scanning a page quickly, signals a relationship between 
dashboard elements (what goes with what), and helps create a sense of order and 
cohesiveness. Just as tables are easier to read when the data elements and headers 
in them are aligned, entire dashboards are easier to read when their elements are 
aligned. OBIEE has strong tools for creating alignment (even when content changes 
size dynamically with data selection) through the use of columns. Although 
horizontal alignment is advised (especially at the top of the dashboard page), it’s 
more important to align elements vertically when possible. Large related visuals 
should be “stacked” on top of one another, and users should be asked to scan 
vertically rather than horizontally; horizontal scrolling is not intuitive in most 
interfaces.

You should place dashboard prompts along the left side of the dashboard in a 
consistent position so that users become accustomed to finding them easily. For 
“mobile friendly” layouts, group prompts along the top of the dashboard page. See 
Chapter 10 for important considerations regarding designing dashboards for mobile 
devices.

Dashboard Layout Mechanics
The dashboard page in Figure 7-6 has three columns that help organize the content 
of the page and place it into a context. The far-upper-left corner contains micro-
sized analyses that offer summary context for the selections made in the dashboard 
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prompts immediately below them. The very small narrative view shows the total 
number of flights in the system (6,235,242) and the number of flights included in the 
current selection or report. The prompts are organized into their own section that 
visually stands out because of its border. Although borders are sometimes employed 
too often and can block the visual flow between dashboard objects, when used 
selectively and purposefully, as they are in this example, they can be effective.

FIGURE 7-6. Typical dashboard layout shows several of the key concepts discussed so far.

The four analyses are grouped into two major groups that are organized 
vertically. Prominence is given to the map view (maps should generally be placed in 
the center-top position on dashboards). The table view below it provides specific 
information in support of the map view and allows for vertical expansion as users 
navigate the geographical hierarchy. Conditional formatting in the Delay Perf % 
column gives strong visual emphasis to categories that fall below threshold limits. If 
placed above the map, the vertical expansion of the table would tend to push the 
map off the bottom of the dashboard and would place too much visual emphasis on 
the conditionally formatted cells.

The levels of the hierarchy are colored with a slight background color so that 
their level and relationship within the hierarchy can be understood at a glance. In 
general, you should place the most important and relevant visualization for a 
dashboard page in the upper center-left region. In this case, the overall pattern of 
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flight delay data in combination with the level of flight activity (as measured by the 
number of flights) is best communicated by the summary map. More detailed 
information is shown both below the map (in table form with conditional formatting) 
and in the right-side column titled Late Flight Trends. The right-side column is 
visually separated with the use of a light rule, thus giving it its own space. Two 
different dense visualizations (a dual-axis bar and line combo graph) and a scatter 
plot graph provide additional insight regarding flight delays. Both are relatively 
advanced visualizations and are intended for a more sophisticated user such as a 
data analyst. The repetition of the graph section sliders reinforces the concept that 
the two views are related, but independently parameterized by their respective 
sliders. The log/log scale of the scatter plot graph is called out more than once so 
that users are aware of the nonstandard data scales for both axes.

Dashboard Property Page Size
The dashboard property Page Size can be set to one of the following options when it 
comes to dashboard content:

 ■ Fit Content

 ■ Fill Browser Window

Although this is a property of a dashboard, it especially is applicable for 
dashboard columns that are set to Best Fit (see later in this chapter). When you 
choose Fit Content, the size of the container will expand and contract dynamically 
according to the size needed to display the content with no wrapping. Dashboard 
columns are sized by the largest section in the column. Any additional space in the 
browser window is added to the right of the content. Content within columns and 
sections is aligned to the left by default.

When you choose Fill Browser Window, when there is additional space, the size 
of column/containers will expand proportionally to fill the full browser window. 
Dashboard columns are again sized by the largest section in the column. Content 
within columns and sections are aligned in the center by default.

The difference between the two settings largely occurs with the treatment of “white 
space” when the content is smaller than the browser window. When the content is 
wider than a browser window, a horizontal scroll bar is added to the dashboard. 
Likewise, when the content is longer than a browser window, a vertical scroll bar is 
added for the dashboard. When you’re working in organizations, it’s best to design 
dashboards with an “ideal” screen resolution in mind. Once you have the analyses, 
views, and initial layouts determined, you can go back and set the container properties 
to a specific size for the element that is determining the width of the largest section in 
the dashboard column. According to W3Schools (w3schools.com) on August 1, 2014 
(shown in Figure 7-7), the most common single-screen resolution is 1366 × 768 (this is 
significantly wider than 1024 × 768, the former most common screen resolution). 
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Obviously, different organizations have different standards, but don’t automatically 
assume that most non-mobile users will be low resolution (we’ll cover designing for 
mobile devices in Chapter 10). For example, let’s say that you have a large table using 
column selectors and it’s uncertain how wide the table may get. You may want to limit 
the pixel count of the table to 800 pixels in width so that scroll bars will be added to 
the table rather than to the dashboard when it gets really wide.

FIGURE 7-7. W3Schools screen resolution statistics as of August 1, 2014

Laying Out Dashboard Columns
Figure 7-8 shows the OBIEE interface that is used for editing the dashboard shown 
in Figure 7-6.

FIGURE 7-8. Dashboard builder/editor for the Flights Delay dashboard
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The dashboard builder has a similar feel to OBIEE Answers in that objects are 
dragged from the left panel to the layout editor. Sections are separate containers 
within columns that hold specific objects. Objects are either added from the catalog 
or are created using the dashboard builder itself.

As you can see, there are three distinct columns for this dashboard page. Within 
each column are one or more sections. Columns are roughly analogous to iframes 
in that they organize areas of dashboard pages. As shown in Figure 7-9, the size of 
columns can be set to one of three different settings:

 ■ Best Fit

 ■ Specific Size

 ■ Minimum Size

Learning how these size choices influence the appearance and the dynamic 
display of data is important to designing effective dashboards.

Dashboard Column Size Set to Best Fit
Best Fit is the default setting for all new columns. It sizes columns dynamically, 
depending both on content to be displayed and on the settings that are established 
for the overall dashboard properties. Best Fit is often the easiest and fastest setting 
to use to get a sense of how certain content is going to fit with other content onto a 
dashboard page. You might want to develop analyses with multiple views and even 
more than one default layout. This way, you can place your content onto dashboard 
pages into a single column using the Best Fit option and try out different 
arrangements to see what insights are suggested and revealed with different 
adjacencies and placements. This also can provide you with alternatives to show to 
stakeholders/users. You will get much better guid ance when you ask stakeholders/
users to state preferences between alternatives rather than trying to state what 
“their needs are.” (Hint: they don’t know what they want until they see it and often 
don’t know what is wrong with a given layout, but will be less inclined to use it if it 
is “wrong.”)

Although Best Fit will arrange everything on a dashboard page just fine, it 
doesn’t necessarily align content. Organization and clean lines nearly always aid 
dashboard users in scanning and drawing insight from BI dashboards. It sometimes 
is easier to determine the best alignment and placement strategies as a secondary or 
even tertiary step in the design process. This is especially true for major “executive 
dashboards,” which are viewed by very senior people and large numbers of people 
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within an organization. These dashboards are so important that they require extra 
time and attention in their design. Even if you start with a single “Best Fit” column, 
important dashboard pages often evolve to include multiple columns and employ 
one of the other column settings.

Some dashboard designers are loath to have “empty space” on dashboards and 
actively encourage content to be expanded and fill all the white space. However, 
negative space (empty white space) is as much a design element as positive space. 
Don’t fall into the trap of believing that you need to fill every corner of every 
dashboard. Make sure that your choices have purpose behind them. In other words, 
use blank space consciously to help organize and draw attention to the elements on 
the dashboard that users are viewing.

Dashboard Column Size Set to Specific Size
As shown in Figure 7-9, the Specific Size option provides for more specific control 
of the size of a column. Dashboard columns can be set to be a specified number 
of pixels in width (the default interpretation of a number). Numbers with a suffix of 
“pixel” or “px” or no suffix will be interpreted as pixel counts. If you want to 
specify the proportional distribution of space for dashboard columns when using 
the Fill Browser Window option, specify a percentage for the column in the 
Column Properties dialog. For example, “33%” will override the calculated 
proportion and set the amount of allocated blank space for the column to 
33 percent of the browser window. Scroll bars are added to the column when the 
size of the content exceeds the space specified in the Column Properties dialog. 
As mentioned before, large tables pose many challenges, both in terms of data 
interpretation and understanding. Although many executives have gotten used to 
looking at large tables of numbers during their careers, deriving insights from 
comparisons of discrete values across very wide and down very long tables is 
difficult and yields inconsistent results across users (different insights and 
understandings of the same data sets across user populations lessens organization 
coherence). It is sometimes okay to add scroll bars to large tables when the 
alternative is to have them push other content off of a dashboard screen. Setting 
the column width to be a percentage of the browser window allows for a more 
balanced presentation of content on denser dashboard pages for deployments 
where users have large differences in screen resolution.

TIP
Use the Preview button shown in Figure 7-10 often 
to check your dashboard layout while designing.
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FIGURE 7-9. Specifying the size of a dashboard column

FIGURE 7-10. Preview button (glasses icon) for checking the dashboard layout
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Figure 7-11 shows the Flights Delay Overview dashboard page redesigned for 
1024 × 768 screen resolution. The section of Column 2 (the middle column) is set to 
be 450 pixels wide. Notice the horizontal scroll bars at the bottom of the section 
that are necessary to view the map legend and would be needed if the table was 
expanded wider by a user’s drilling behavior.

FIGURE 7-11. Dashboard redesigned for a 1024 × 768 resolution

This is partly where balancing the advantages and disadvantages of 
alternative presentations comes into play. Many dashboards are viewed on 
mobile devices and at a wide array of screen resolutions. Although dashboards 
could be built to a “lowest common screen” resolution, doing so may 
compromise their display on larger screens. Understanding the role of the most 
important users comes into consideration here. It may be better to design a 
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particularly dense dashboard for large screens and allow it to be somewhat 
“compromised” (that is, include scroll bars) on smaller screens. In general, 
designs intended for mobile displays should be smaller and less dense than 
designs intended for general office viewing.

Although the “percentage of browser window” option is available, it can also be 
more frustrating at times due to all the other influences in browser behavior. The 
fixed pixel amount, where columns are given pixel specifications, allows a direct 
mapping of the size of the view specified in the Analysis/Answers interface and the 
dashboard interface. Scroll bars are added when the size of the content is larger 
than the specified size of the container, as shown in Figure 7-11. Figure 7-12 shows 
how the size of Column 2 is set to 450 pixels in width.

FIGURE 7-12. Column properties for Column 2 set to a specific size of 450 pixels
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Dashboard Column Size Set to Minimum Size
Columns can also be sized to “Minimum Size.” This setting means that the column 
container will always show at least the specified pixel or percentage size regardless 
of the state of the content. When the content is larger than the specified minimum 
width, the container will expand in size to fit the content. No scroll bars will be 
added to the container.

Freeze Column Setting “Anchors” a Column to the Left or Top of a 
Dashboard Page
Starting with version 11.1.1.7, it is possible to use the Freeze Column setting to 
visually anchor the leftmost column against the upper or left side of a dashboard 
page. A column that has had the Freeze Column setting applied will always remain 
in view (see Figure 7-13 for appearance of the Freeze Column setting link). Other 
columns will have scroll bars added if the viewing window is not large enough to 
fully display their content. This is useful for columns containing dashboard prompts, 
where seeing their configuration adds to the transparency of the data selection for 
different tables and graphs. This also becomes potentially important for dashboards 
that are viewed on mobile devices because scrolling is more prevalent in mobile 
applications. Because these “frozen” columns are constantly viewed, they should be 
limited in size so that enough screen real estate is available for other content.

FIGURE 7-13. Freeze Column setting appears directly above the Column Properties link.

Laying Out Dashboard Sections
Sections are used for organizing content within columns. Sections can be set to 
place multiple objects either horizontally (side-by-side) or vertically (stacked) within 
the section. Figure 7-14 shows the rather unintuitive interface in which the vertical 
layout is selected (and therefore grayed out) and the icon for a “horizontal” layout 
for a section is highlighted as a different potential option. No rollover shows for the 
currently selected “vertical layout” when you mouse over it because it is already 
selected and you cannot switch to it.
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Like columns, sections are also containers and can also respond dynamically to 
the content placed inside them.

Formatting Sections
You can use colored borders on columns and sections to indicate relationships 
between various objects on dashboards (more on this in the Master-Detail and 
Dashboard Prompts sections in Chapter 8). Although additional color can introduce a 
certain amount of distraction from the visual presentation of the data (tables and 
graphs), the additional clarity showing which objects are controlling or parameterizing 
other objects through prompts or master detail linking connections improves the 
interpretation of the data and provides additional transparency of intent.

The placement of prompts is challenging. In general, they should be physically 
close (if not adjacent) to the views they are parameterizing, but you could also place 
them in a consistent location common to most of the organizational dashboards so 
that a pattern of use is established and users know where to look for prompts 
without having to “hunt” for them. Try to place prompts either in their own vertical 
column on the left side of the dashboard (most common) or in their own column 
along the top of the dashboard spanning the entire width (add a column break after 
“Column 1” so that your next columns will move to the left side of the page). We 
cover dashboard prompts in Chapter 8.

Formatting sections is mainly a question of alignment (making the dashboard 
cleaner and more organized) and the placement of analyses and views that are 
related by the data sets that they use and the insights that they offer.

FIGURE 7-14. Vertical layout of sections
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Using Collapsible Sections for Help Text
It is helpful to create a collapsible section named “Expand to see help text for this 
dashboard” that contains only text. The SampleApp application uses this technique 
to give information about a dashboard. If a user wants to get it out of the way, he or 
she can simply collapse it. For example, in Figure 7-15, a column has been added at 
the top of the dashboard with a collapsible section for help text. Figure 7-16 shows 
how collapsed sections take up little space on a dashboard.

FIGURE 7-15. Sections can include collapsible text.
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FIGURE 7-16. Collapsed sections take up little space.

Summary
Dashboards need to reflect the goals of the organization. Because various needs 
differ, you may have to create different dashboards for the different roles within the 
organization, even if the content is similar. Spend the most time on those 
dashboards that influence the most number of people. Also, add contextual 
information on dashboards.

Designing the layout of dashboards can seem like a “messy” process, but it is 
critically important. Keep your dashboards clean. Design for an “ideal” screen 
resolution. Use columns for alignment and sections for logical organization. Anchor 
columns at the top and left to maintain their visibility when users must scroll. Use 
the Best Fit option initially and then optimize important dashboards with finer-grain 
settings. Don’t be afraid of white space; instead, use it as a design element.





CHAPTER
8

Dashboard Interactions
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O
ne of the major features of OBIEE 11g is its support for interactions, 
customizations, and parameterizations. The more users interact with 
dashboard elements, the more likely they are to understand the data 

selections, accurately interpret the visualizations, and draw logical inferences. One 
of the major mistakes made with OBIEE implementations is the creation of largely 
static dashboards. This typically results from well-intentioned IT implementation 
staff doing “requirements analysis” in which they collect hundreds of Excel 
spreadsheets (read “tables of numbers”) that OBIEE is to replicate. Someone dutifully 
re-creates the hundreds of spreadsheets, sometimes placing one report per 
dashboard page (or even worse, one report per dashboard). Users are left scrolling 
through endless lists of names (also copied from the legacy system) trying to find the 
one report they want. Almost invariably, most all the reports are variants of a few 
basic reports with different parameters selected for different dimension values.

On the other hand, in some implementations there are so many prompts on the 
dashboard pages that users are overwhelmed with the number of choices. This 
“extreme” parameterization adds tremendous complication to the front-end system 
and makes it virtually impossible to construct meaningful visualizations. After all, it’s 
one thing to slap some columns together in a table view; it’s quite another to 
meaningfully express or represent data sets in a visualization. Visualizations show or 
demonstrate relationships, trends, comparisons, and insights related to data. The style 
of the visualization chosen, the data range for different axes, the methodology for 
representing different metrics and dimension values are all dependent on the major 
purpose and intended use case for the visualization. Dashboards should help users 
understand and explore a particular perspective or view of organizational data. 
Replicating the full depth and complication of a subject area on a dashboard through 
the use of too many prompts seldom adds value. You’re better off training users how 
to create their own analyses so that they can construct meaningful queries and views 
than you are trying to place lots of prompts on a dashboard. In many of these 
situations, OBIEE becomes a glorified “ETL” tool, where users construct tables to 
download into Excel. OBIEE was not designed to do this, and, quite frankly, there are 
better ETL tools for scripting extracts from a data warehouse. Remember, you should 
be striving for a split of roughly 60 percent visualizations to 40 percent table views.

This entire chapter is devoted to the concept of helping your users select, sort, 
drill, link, navigate, zoom, pan, run, control, manage, and generally interact with 
OBIEE, especially as it relates to dashboards. See the Interactions section of 
Chapter 11 for information on specific interactions within an analysis.

Users Already Know about Interactions
Users are becoming more exposed to and comfortable with interaction and 
selection interface elements. Most users now know how to use drop-down menus 
and recognize the major user interface paradigms that OBIEE employs. In short, the 
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restrictions that exist today for interactions with dashboards in OBIEE 
implementations have far less to do with user training and perceived levels of 
sophistication in user audiences (an issue that has historically been trotted out to 
lessen the “complexity” of dashboards and only do the bare minimum) and far more 
to do with a general reluctance on the part of traditional IT departments to spend 
project resources on front-end design and user interfaces. They far prefer to spend 
time and external consulting dollars on the “back-end” design of data warehouses, 
ETL, and repository design. Although all of those are admittedly important, so is the 
design of the front end. The other typical situation occurs when the full complication 
of the warehouse and data sources are brought into the font end, leaving users with 
the responsibility to learn complex interactions, join patterns, data definitions, and 
other modeling nuances. The analytical needs of the users should drive the design of 
the data structures in the subject areas that are built in the repository file.

Organizations are better off and will achieve greater value starting with three 
well-designed dashboards that have strong interactivity features than they will with 
300 static dashboards. The power of interaction cannot be oversold when it is 
compared with static reports as a standalone replacement. Many managers in 
organizations like to receive a static report on a regularly scheduled basis (such as 
weekly or monthly). However, these static reports should be produced as .pdf files 
and be delivered to their intended audience. They can also be archived and 
collected into directory structures and be made available through dashboards, but 
generally they should not form the foundation of OBIEE systems.

Dashboard Interactions Are about 
Engagement
Dashboard interactions are all about engagement with the audience. There 
is something fundamentally satisfying about a system that responds to you and 
something unsatisfying about a system that is completely static and cannot be 
changed. When users interact with data, they are much more likely to understand 
it and derive insights from it than when merely viewing it. Part of the key to 
designing effective dashboards, then, is to guide users effectively in how to make 
changes to primary data selections, visualizations, and contextual information that 
exist on dashboards and to accurately reflect the relationships that exist between 
different selection/interaction objects and data visualization objects.

You may be concerned that dashboard users will not know that selections can 
be changed or how to change the selections for a given dashboard. If one dashboard 
page is titled “Western U.S. Sales” and another dashboard page is titled “Eastern 
U.S. Sales,” users know where to go for their reports and can avoid having to 
change a Region prompt to Western or Eastern. However, this practice belittles the 
intellectual capacity of many users. Further, it leads to an explosion of dashboards 
and analyses and complicates maintenance of an OBIEE system. With an effective 
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series of prompts and interactions, you can combine Eastern and Western U.S. 
Sales dashboard pages into one page, save on maintenance, and design a more 
functional dashboard. Different users can even customize the Region prompt to 
default to individualized regions; see the section titled “Creating and Applying 
Saved Customizations” later in this chapter for more information. The key is making 
it clear what prompt controls what portion of the screen.

There are two primary ways to visually indicate that objects on a dashboard are 
associated with one another:

 ■ They can be physically grouped together.

 ■ Space between “clustered” objects indicates similarity within a cluster 
and difference between clusters.

 ■ A border can be drawn around the group to indicate inclusion.

 ■ A background color can be added behind the area including the related 
objects that differentiates them from other elements on the dashboard.

 ■ They can share a common visual element.

 ■ The related objects can have their own borders with the same color.

 ■ The related objects can share a common background color.

 ■ They can share a visually strong “style” such as font treatment, color 
scheme, or icon that identifies them as being related and different from 
other parts of the dashboard.

Perhaps the most important relationship to reflect on dashboards is the 
relationship between dashboard prompts and the analyses and views they 
parameterize. Because prompts directly filter data selection, it is particularly 
important to signal visually the relationships between the prompts and their 
associated analyses. It is also important that not only does an individual user receive 
feedback about the prompt values being selected, but also that all viewers of 
business intelligence systems understand the data selections being presented. In 
large systems, filters can become complex. The physical act of making a selection 
involves the user with the data-filtering process and thus increases the transparency 
of the data set (and limits the amount of exposition that might otherwise be 
necessary to explain what data is included).

Dependent relationships can also be signaled through visual intensity. For 
example, it may make sense to use a heavy line weight or a darker background 
color for a prompt, whereas the objects it modifies use a lighter weight line or 
lighter background color.
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The specific techniques employed will depend on the intended audience and 
their role in the organization (see the section “Common Roles in Organizations” in 
Chapter 7), the nature of the visualizations, and the overall organizational “look and 
feel” and style of dashboards.

Master-Detail Linking
The process of Master-Detail linking allows multiple views to be set to the same 
parameters simultaneously and thus improve the interpretation and understanding 
of data by showing multiple views.

Master-Detail linking parameters are broadcast on a “channel” to which 
other views can “tune in” (including views for the same analysis as well as views 
associated with other analyses). The “master” views are associated with the analysis 
containing the column that is configured to broadcast its parameters. Detail views 
are configured to “listen” to the broadcast channel and automatically update 
themselves based on user selections within a master view.

There are some slight differences between the ways measure columns, attribute 
columns, and hierarchical columns function in Master-Detail views. When functioning 
as a master, measure columns pass all associated metadata when a particular data cell 
(in the case of a table) or region (in the case of a map or graph) is selected and 
broadcast to the detail views, which are listening to the channel. Attribute columns 
pass the metadata at the current level in the hierarchy and “above” to the associated 
detail columns. Hierarchical columns set as master columns broadcast contextual 
information, depending on their expanded level and the expansion level of any detail 
hierarchical columns set to listen to the broadcast channel. Interaction such as drills 
can also be sent, but visualizations should be designed to accommodate data 
presentations at different levels. If you are new to designing Master-Detail strategies for 
dashboards, you should start with using measure columns.

Although these prompts that are functioning as filters can have broad scope and 
can control analyses across many dashboard pages, you should replicate the prompts 
on each dashboard page so that users can see what selections are filtering the data. If 
dashboard space is at a premium, ensure that a filter view or a narrative view with 
the prompt definitions appears on the dashboard page. Starting with version 11.1.1.7, 
it is possible to hide slider prompts on detail views—just make sure that the user is 
aware of the parameterization being set by the master column selection.

Configuring Master-Detail Linking
You can configure columns to broadcast their selection to all views that are 
configured to listen to user selections. Figure 8-1 shows how selecting a specific LTV 
(Life Time Value) bin for customers on either the Customer by LTV Bins bar graph 
combo or the Cust Predicted LTV table sets the slider prompts in the four combo 
visualizations on the right side of the dashboard.
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FIGURE 8-1. Master-Detail linking for Oracle Data Mining customer Life Time Value

channel MD2

The process of setting up Master-Detail linking involves a few steps, 
but greatly enhances the coherence of business intelligence dashboards. In 
Figures 8-2 and 8-3, a specific column in an analysis is configured to broadcast 
using Master-Detail Event Channel MD2. When a selection is made on a view 
for this analysis that includes this column, the other views on the dashboard page 
(as shown in Figure 8-4) that are configured to listen to Master-Detail Event 
Channel MD2 will automatically adjust their selections to reflect the choice that 
the user just made.

FIGURE 8-2. Start with Column Properties on the Criteria tab
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FIGURE 8-3. Specifying a “broadcast” channel for Master-Detail linking

FIGURE 8-4. Setting graph properties to listen to a Master-Detail event channel
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Formatting Views with Master-Detail Linking
Notice that in Figure 8-5, bold italic formatting helps communicate Master-Detail 
broadcast capability; although the appearance is rather subtle (compare it to 
Figure 8-6), it does look different. It is amazing how effective slight formatting 
differences can be when standards are employed in analysis and dashboard design. 

FIGURE 8-5. Bold italic formatting helps communicate Master-Detail capability.

FIGURE 8-6. Default formatting of Cust Predicted LTV values
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When everyone uses fonts or formats consistently to communicate a certain kind of 
relationship (or lack thereof), users become quite accustomed to them. We could 
also use a color, a border, or even a graphic treatment to indicate a Master-Detail 
linking broadcast capability, but because it is so common, a more subtle treatment 
is recommended that most dashboard users will adapt to over time. Remember, the 
more pronounced an effect is visually, the more it calls attention to itself and the more 
it detracts from other “attention-deserving” elements on the dashboard. Also, the 
more color is used on a dashboard, the less effective additional uses of color will 
be. We the authors tend to err on the conservative side of using color only when 
another alternative is not available. In the current example, we believe that the bold 
italic font setting works well to indicate Master-Detail linking capability. Finding the 
correct balance between the different effects and their relative importance for the 
intended audience and its role is a careful balancing act.

Slider Prompts with Master-Detail Linking
Graph prompts displayed as slider prompts are particularly effective as detail views, 
as shown on the right side of Figure 8-5. Note that graphs can listen to more than 
one channel (separate them with commas). The master column must be displayed 
in the body of a view that you want to act as a master view and not on the edge 
or in a slider prompt. Conversely, the opposite is true for detail views. The column 
that is responding to the “master” should appear on the edge or in a section/graph 
prompt. Think of it this way: you are asking detail views to respond to a data 
selection made in another view. You can refer to the Oracle documentation for 
more information.

Map Views as Detail Views
One of the most interesting and engaging additions to OBIEE 11.1.1.7 is the 
ability to designate maps to listen to a Master-Detail channel and to respond by 
panning and zooming automatically to a particular data selection based on a 
data selection in a master column in a master view. This means that if you are 
displaying worldwide sales and want to zoom into a particular country, you can 
automatically update all the views (including your map) with a simple double-click.

Figure 8-7 shows a global view using a map view with choropleth fills of sales 
by country and a detail annual sales bar graph and pie chart with country slider 
prompts.
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FIGURE 8-7. World sales with global view

It can be laborious to scroll through all the different countries of the world. In 
Figure 8-8, France is selected in the table view and all the views have automatically 
updated to reflect this selection. Notice how OBIEE zoomed and centered the map 
view on France. Again, the Country column in the table is formatted with a bold 
italic font to indicate to the user that this is a master column. Although map views 
can also act as excellent “master views,” the new ability to listen to Master-Detail 
channels and automatically respond makes maps even more powerful.
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FIGURE 8-8. The selection of France in table view automatically updates all views.

Dashboard Prompts
The word “prompt” is used in different ways for different types of objects in OBIEE 
11g, so don’t be confused if you perceive some inconsistencies in the details. 
Prompts always refer to an object in which selections are made by users. Sometimes 
the prompts are integrated into a particular view or analysis (an “inline prompt”), 
and sometimes they exist as separate catalog objects. A “drop-down” selector can 
be a graph prompt that controls only a single view, or it may be a dashboard prompt 
that controls dozens of views across multiple dashboard pages (see the section 
“Important OBIEE Dashboard Considerations” of Chapter 7 for a discussion of the 
scope of prompts). A dashboard column prompt is a specific kind of filter that is able 
to pass filter definitions to all or some of the analyses or scorecard objects on a 
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dashboard (can be the same dashboard page on which the prompt appears or across 
all the pages that make up a dashboard). We’ll review the several different options 
for presenting dashboard prompts visually along with the best practice uses for each.

Standard Prompts
Figure 8-9 shows the creation of a new dashboard column prompt. The prompt 
types shown in Figure 8-10 appear in the following order from left to right: List Box, 
Radio Buttons, Check Boxes, Choice List, and Text Field. We will describe each one 
of these types of prompts and their common uses.

FIGURE 8-9. Types of dashboard column prompts

FIGURE 8-10. Types of dashboard column prompt examples
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TIP
Generally speaking, dashboard prompts should have 
defaults of the most common or most sensible values 
to avoid unnecessarily requesting large amounts of 
data. These defaults values should be communicated 
to users.

List Box
The List Box prompt type presents a list of values to the user and allows the user to 
make single or multiple selections using the SHIFT and CTRL keys. There is also a great 
deal of flexibility in configuring the values included in the list (for example, custom 
groups from selection steps can be included), and all the filter definition operator 
options such as “is not equal to,” “less than,” and “greater than” are also available. 
Refer to the Oracle Fusion Middleware User’s Guide for full information. List boxes 
are very flexible and configurable and are an appropriate option for relatively long 
lists of selections where giving users the ability to see all selections simultaneously 
and to multiselect using the SHIFT and CTRL keys are more important than preserving 
the substantial space that list boxes can require. Be aware that there are limited 
formatting options for changing the appearance of selection choices. You can use 
string formulas in the SQL function argument to change the values to uppercase, 
append each value with a custom string, and so on.

Radio Buttons
The Radio Buttons prompt type presents a list of values to the user and requires the 
user to make a single selection. As in most modern user interfaces, radio buttons can 
only be used to select a single value, so use this option when you want users to 
consciously choose between mutually exclusive alternatives. This makes most sense 
when the visualizations are designed as comparisons with a non-additive or custom 
comparison value such as comparing individual salespeople with a mean value for 
the sales team. For example, it would not make sense to compare more than one 
selection with an average value.

Check Boxes
The Check Boxes prompt type presents a list of values to the user and allows the 
user to make single or multiple selections, but the selections must be made for each 
item in the list (you cannot use SHIFT or CTRL key to multiselect). It is very similar to 
the Choice List option, but rather than showing active choices through highlighting, 
it shows them with a checked or unchecked box. Check boxes require more width 
than do choice lists, but they can be clearer (especially when a background color is 
used in the prompt field and highlighting is problematic). It is generally clearer to 
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use a check box for a default value for a prompt because it is very clear which items 
are selected. Check boxes are good for full-list multiselection purposes because of 
their visual clarity. Because the box for each member must be individually clicked, 
check boxes are more appropriate for smaller and shorter lists than choice lists. As 
with choice lists, there is also a great deal of flexibility in configuring the values 
included in the list (for example, custom groups from selection steps can be 
included), and all the filter definition operator options such as “is not equal to,” “less 
than,” and “greater than” are also available. Refer to the Oracle Fusion Middleware 
User’s Guide for full information.

Choice List
The Choice List prompt type is perhaps the most common, mainly because it takes 
up the least amount of screen real estate. Initially, choices are collapsed to a single 
line with a drop-down arrow, but when a user clicks the drop-down arrow, a list of 
values similar to the check boxes is presented to the user and allows the user to 
make single or multiple selections (again, like the check boxes, one at a time). For 
lists that are too large to display, an internal scroll bar appears to scroll the list. As 
shown at the bottom of the box in Figure 8-11, a “Search…” choice allows the user 
to search to “Select Values.” The Select Values interface shown in Figure 8-12 allows 
users to find specific values through a search interface and to shuttle multiple values 
from the available list on the left to the selected list on the right. This provides a 
strong ability for users to navigate long lists.

FIGURE 8-11. Choice list
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FIGURE 8-12. Select Values interface

Text Field
The Text Field prompt type requires the user to enter a single value. This value must 
precisely match a value in the column (options are not presented from which the 
user can select). The primary use case for this prompt is for the entry of names where 
the full set of selections is not present or exposed. When using a Text Field prompt, 
consider providing hints to the user such as “Enter in all caps” or example entries. 
A good way to provide these hints is via the Description box when creating a 
prompt. Text entered in the Description box appears when the user hovers over 
the prompt. This works for each of the prompt types, but is especially important 
for the free-form Text Field prompt type.

Calendar Prompt
When you create a column prompt for a column that has a data type of date, an 
option to create a prompt with a special calendar selection tool appears, as shown 
in Figure 8-13. This is an intuitive selector (shown in Figure 8-14) that functions like 
many calendar tools in other programs. You can either create a single date selector 
(is equal to, less than, greater than, and so on) or use an “is between” option (shown 
in Figure 8-15) to select values in a date range.
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FIGURE 8-13. When the data type is a date, the Calendar option will appear in the User 
Input field.

FIGURE 8-14. Calendar selector tool for date column prompts

FIGURE 8-15. “Is between” date prompt
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Slider Prompt
Slider prompts are used for selecting numeric inputs for ranges defined by “is 
between.” The visual advantage of slider prompts is that they provide information 
about the relative nearness and farness of the data selections to the overall range. 
This is potentially useful in many cases when you want to give users some sense 
of the proportion of the data selection being made versus the overall scale of the 
range of data.

Users can click the buttons/bars and drag them to the position required, or 
they can click directly on the number line. They can also type precise numbers 
in the field. This is useful for round threshold values such as customers with 
sales between $500,000 and $1,000,000 or months 4 through 10 as shown in 
Figure 8-16.

FIGURE 8-16. Provide figure caption.

Image Prompt
Image prompts are selection mechanisms that respond to user interactions on an image 
rather than a field. We’ll discuss two primary use cases for this, although there are 
sure to be plenty more. The first is a small image of a map, as shown in Figure 8-17. 
To be honest, this is becoming less common with the integration of native map 
views in OBIEE and the powerful editing tools in Oracle MapViewer, Map Builder, 
and Oracle Maps.
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FIGURE 8-17. Image prompt: clicking a world region outline is the same as selecting 
from a drop-down prompt menu.

The second is in the inclusion of product images in tables. Many firms struggle 
with long names, non-intuitive product numbers, and complex indexes for large 
product catalogs. A relatively small thumbnail image of the product can provide users 
with an interface that can be scanned quickly for immediately recognizable selections. 
This method can be preferable to text-only names in drop-downs and other lists.

Always Visually Communicate the Role of Dashboard Prompts
The inner wiring and inner workings of prompts in OBIEE can get quite 
complex. You can set prompts to respond to or to be modified by other 
prompts. You can have prompts interact with filters, selection steps, other 
analyses, variables, and more. The question addressed in this book is not so 
much “How do you do logically program the interface?” but rather “How do 
you visually communicate the relationships that you program into the interface 
so that users understand them?” As described in Chapter 7 on dashboard 
layout, the physical location of prompts and their nearness to the analyses and 
views that they influence are critically important.
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One of the simplest ways to indicate a direct relationship is to use a common 
background color for a prompt and the analysis that it modifies. Figure 8-18 shows 
this effect. The Contribution Waterfall Members radio button prompt on the left 
controls the Contribution Waterfall visualization on the dashboard. Whereas the rest 
of the prompts interact with all other dashboard elements, the singular connection 
between the Contribution Waterfall visualization and its prompt is emphasized 
with the gray background color. These two objects are placed into different columns 
on the dashboard (both set to Best Fit) and their alignment may change due to the 
expansion or contraction of other dashboard objects. However, given their physical 
nearness and especially the common background color, their relationship should 
always be easy to see.

FIGURE 8-18. Prompt and analysis share a common background color.

If the visual weight of the background color is too dominant and distorts the 
importance of the objects relative to other objects on the dashboards, colored 
borders can also help signal a relationship between the items. In Figure 8-19, the 
relationship is still apparent, but the weight of the visual presentation is not as 
strong. In other situations, we have used colored lines or bars on the sides or 
bottom/top of visuals to indicate commonality and connectedness. Generally 
speaking, the more intrusive or obvious a visual clue is, the more it draws attention 
to itself and is understood.
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FIGURE 8-19. Prompt and analysis share a common border color.

Cascading Prompts
Cascading prompts are ones whose values are limited by the selections in other 
prompts. These enable users to interact with much larger lists of values by limiting 
the presentation of members by another column (typically a “parent” column in the 
same hierarchy). Although it is possible to use hierarchical prompts (prompts directly 
against a hierarchy that modifies the selection steps for a particular view), they do 
not restrict the amount of data. Cascading prompts do act as filter definitions, but 
the interaction relationship between the prompts should be communicated visually. 
Cascading prompts should be given a background color (or a border at a minimum) 
to signal they belong together and interact, and explanatory text should also be 
added. Cascading prompts are generally designed in a left-to-right format, as shown 
in Figure 8-20.

FIGURE 8-20. Cascading prompt
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As always, the tradeoffs for different alternatives should be evaluated. There are 
advantages in establishing strong and consistent conventions, and there are limits 
to how much information can be conveyed easily. Identification of which design 
elements to prioritize is critical; it’s not possible to prioritize everything. Emphasizing 
one element necessarily means de-emphasizing others.

Creating and Applying Saved 
Customizations
Dashboard prompt values and user-configured settings can be saved by individual 
users and applied at later dates. They can even be shared with other users and can 
be saved as the default for dashboards and dashboard pages. This is extremely useful 
in large organizations with complex prompts. Once users set all the prompts to the 
values they want, they can drop down the Page Options toolbar on the dashboard 
and select Save Current Customization. They can either select for use by “me” or for 
use by “others.” Figure 8-21 shows how a previously named set of selections can 
be applied.

FIGURE 8-21. Saving and applying dashboard customization, including prompt 
selections.

Navigation
Supplying information within an understood or anticipated context is one of the 
differentiators between a well-designed business intelligence system and a traditional 
reporting system. Although the objective for data visualization is to guide users 
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intuitively through the interface and the capabilities of the interface, a small amount 
of end-user training and orientation can go a long way toward giving users the 
confidence to engage in interactive behavior with the system. (One of the biggest 
impediments to users interactively engaging with BI systems is their fear that they will 
“break” something or harm the system through a lack of knowledge.) This is why it’s 
best to err on the side of adding directional text to dashboards that tells users what to 
do rather than assuming that they will understand. That being said, filling a 
dashboard with directional text rather than investing time in interface and 
visualization design will seldom yield good value.

Well-designed BI systems guide users to additional information and new insights 
within the context of their current place within the system. As BI systems get larger 
and more complex, designing navigational aids and visually indicating their presence 
becomes more and more important. All of these navigational aids can also be 
configured to appear on a conditional basis. These rules allow for clean and easy-to-
scan interfaces when an organization is experiencing “normal” results and for fast 
navigational aids to appear when thresholds are met or conditions are exceptional. 
These business rules and this action framework add a higher level of sophistication 
to dashboards.

Primary Navigation Actions
The primary “navigation” actions are as follows:

 ■ Link Change browser address to a new web page.

 ■ Drill Add new detail information to a specific view.

 ■ Zoom Change the resolution of the current view to show more detail.

 ■ Open Open a new browser page.

Link
Links change the address of the browser session. The (nearly) universal format for 
displaying a link in a web interface is to underline the text. Therefore, you should 
reserve the underline format only for links and not use it to signal emphasis. 
There are several ways to add a link on OBIEE dashboards and analyses, and 
understanding the differences between them can help. Remember that you can 
think of an OBIEE dashboard as a website (often, a very large complex website). 
Adding contextual navigation helps users find important information that 
otherwise might be buried in a data warehouse. Just as links in and between 
websites enriches online data, navigational aids in OBIEE add tremendous value 
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to the data stored in large enterprise BI systems. There are several “navigational 
objects” that you can place directly onto OBIEE dashboards (in addition to the 
interaction capabilities embedded within analyses). These are shown in Figure 8-22.

FIGURE 8-22. Linking objects available for insertion on OBIEE dashboards

Although there are overlapping capabilities of each one of these options, they 
also have best-practice use cases and visual presentations. Exposing a directory 
structure directly through the inclusion of a folder view can both speed general 
navigation and familiarize users with the structure of catalog objects. Plenty has 
been written elsewhere on how to logically organize and structure directories. Of 
particular note is the importance of anticipating the expansion of your directory, 
because changing the depth and path to catalog objects can break links and 
require “rewiring” of dashboards, prompts, views, links, and other objects. That is, 
you should anticipate expanding your directories down (in depth) and across in 
terms of new folders and try to avoid changing the location of existing objects. 
We also discuss catalog structure in the section “Working with BI Catalog” in 
Chapter 12.

Typically, you should place a folder view for linking to the OBIEE catalog 
structure at the bottom of the far-left column (typically a column that holds 
prompts). This practice encourages users to look in a familiar place for links 
to the catalog and allows users to view the catalog structure without leaving 
a dashboard (a surprisingly handy feature, particularly for power users and 
developers). The bottom-left corner is a “purpose-driven” location on the dashboard 
and is typically not one of the most immediately visible spots. You should place 
the folder view at the bottom so that its level of visibility on the dashboard itself 
is dependent on the other content on the dashboard. Alternatively, you can place 
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the folder view at the bottom-right corner of the dashboard. This is also a convenient 
location that gives users a consistent place to navigate to for access to the 
directory. We the authors slightly prefer the bottom-left corner because folder 
views seldom take much width, and there are fewer issues with alignment and 
logical organization.

Actions provide functionality to navigate to related content and to invoke 
operations, functions, and processes in external systems. They are highly 
configurable “code” objects that can be configured for navigation and to invoke 
processes. They can be programmed to respond automatically to conditions (such 
as threshold and logical operators) and new data feeds. Agents (formerly called 
“iBots”) include scheduling capabilities and configurable delivery actions. Closely 
associated with actions are action links and action link menus. Action links are 
more flexible than standard web hyperlinks and a very attractive element of OBIEE. 
The visual appearance of action links cannot be configured easily in the standard 
user interface, so important conditional dashboard action links should be placed in 
their own dashboard section. This section should then be formatted to help convey 
the level of importance, need for immediacy of response, and rarity of occurrence. 
You can also add a text message (which can be formatted with HTML tags) and 
use a font size for the level of importance as well as use a background color for 
immediacy of response (these situations call for the use of bright colors so that they 
visually standout from other objects on the dashboard; if bright colors are used 
elsewhere, it diminishes the impact they have for action links) and exclamation 
marks and symbols for rarity. In general, you should place important conditional 
action links separately, near the analyses to which they are associated, rather than 
always embedding them within a column name or view.

TIP
Creating conditions as catalog objects and then 
using the same condition for action links and their 
dashboard section formatting ensures that they 
appear at the same time. Remember, conditions are 
associated with analysis columns and not the display 
of query results as associated with selection steps.

The section titled “Customers Ordering More Than $5000 in Cameras!” shown 
in Figure 8-23 appears only when there are results for the analysis. Note that a 
background color of yellow has been added to call attention to this important query 
and action link when it appears.
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FIGURE 8-23. Conditionally formatted section placed at the bottom of a dashboard

It is also possible to place action links embedded within the view of the 
analysis. The appearance and placement of these action links is dependent on the 
particulars of the situation. However, you should try to format the cells or columns 
to differentiate between drilling, zooming, and other interaction effects from embedded 
action links.

Drill
Drilling is one of the most common actions on BI dashboards and can conceptually 
be thought of as filtering and asking for more detail in a single click. In general, 
you should format a cell or column name that can be drilled by changing the 
color of the font from a pure black or pure white to a font with a slight hue. Cells 
or column names that act as links are formatted with an underline. Drill actions 
can either open a new browser window with additional detail in the new view 
(or in the case of tables, add a new column to the analysis and the table view).
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Zoom
Zooming changes the scope of information shown in a browser window to a more 
detailed view of some information and exclusion of other information, but does not 
change any data selections or (conceptually) change the browser address. Zooming 
behavior is covered in Chapter 3, where we talk about graphs, and in Chapter 4 on 
maps. Zooming is different from drilling in that the data selection is not affected at 
all. It’s only a change in the detail that is shown in the browser window. Zooming 
in on something shows a section of a window in greater detail and necessarily 
excludes other information that is no longer visible. Zooming is becoming more 
predominant as a practice and metaphor in websites and other interfaces and is 
very common in mobile interfaces.

Open a New Browser Window
Opening a new browser window does not make any changes to the previous 
session in data selection or view. Navigation links can load a new URL in the 
current browser window and change the current browser address, or they can 
launch a new browser session and open a new window. The appropriateness of 
either choice is entirely dependent on the situation and context. You don’t always 
need a visual presentation difference between opening a new browser window and 
navigating to a new address (if it seems important, you can communicate this 
through the use of the link text description itself). The addition of navigational 
“bread crumbs” at the bottom on the browser page has simplified the issue of 
sequential navigation and browser window control in OBIEE and lessened the 
criticality of dealing with some of these issues from a user experience and visual 
design perspective.

Action Link Menus and Navigation Dashboards
Action link menus are groups of actions where a user can choose which specific 
one to invoke.

You can include a navigational dashboard whose sole purpose is to provide a 
large number of links in a minimal space. Figure 8-24 shows an excellent example 
of this type of “dashboard page of links.”

Link or image objects that are embedded directly onto OBIEE dashboard pages 
have an advantage over action links in that they can be modified through the use of 
HTML tags. Often, enriching OBIEE dashboard pages with external content can 
make them more engaging and interactive. For example, you could include a link to 
a finance website that has live feeds of a client’s firm and its more significant 
competitors on an OBIEE dashboard. You can even include a smallish “window” in 
a defined pixel space (so that it doesn’t dominate the dashboard page) and configure 
it to act as a link to the full finance website. Do keep in mind that all external links 
require a certain amount of verification and maintenance. It’s a good idea to create 
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a file with all the external links so that there is only one place to go to verify that 
these links are current. There are few things more frustrating to users (or damaging 
to the trustworthiness) of a BI system than a series of old, broken links.

Summary
Enabling and promoting interactions with business intelligence dashboards is one of 
the very best ways to ensure user engagement, to maximize utility, and to bring 
value to organizations. However, rather than adding interactions for interaction’s 
sake, you’ll find that the visual presentation of the choices available to users and the 
anticipated effects on subsequent data visualizations are critically important. 
Choose radio buttons for single selections, check boxes for shorter lists where 
multiselection capabilities are needed, and list boxes for full sets of interactions. 
Interaction “signals” work best when they are integrated into the larger pattern of 
formatting, placement organization, and dashboard styles for the overall system. 
Make sure that you consciously choose the style of dashboard prompts, understanding 

FIGURE 8-24. SampleApp V406’s index dashboard page
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the tradeoffs and characteristics of different prompt styles. Place those prompts in a 
consistent location on the dashboard, and place the analyses and views that they 
parameterize in close physical proximity. When needed, use border colors and 
background colors on columns, sections, and analysis containers to visually indicate 
dependencies and relationships between prompts and the objects they parameterize.

Use only as much color as you need to communicate relationship and exceptions; 
otherwise, even more important information may be missed because of too much 
visual clutter and noise. Establish patterns for the formatting of fonts. Try to use 
underlining for links, colored fonts for drills, large-size fonts for important 
conditional alerts and threshold events, and bold italicized fonts for Master-Detail 
linking. Err on the side of including explanatory narrative text views and directional 
instructions for users. One of the most cited reasons users have for not interacting 
with dashboards and actively making selections is that they don’t know what will 
happen and they are afraid of making a mistake. Building the confidence of your 
users is absolutely important to the success of your OBIEE implementation.

Navigational aids are hugely useful, and although action links are easy to add, 
they should be reserved for in-analysis links, and other methodologies should be 
used for enabling navigation to external websites, directory structures, and other 
URLs. Keep a list of links as you develop them so that maintenance and future 
updates are much easier.



CHAPTER
9

Scorecard and Strategy 
Management
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T
he Oracle Scorecard and Strategy Management (OSSM) module in OBIEE 
11g provides a framework and purpose-built visualizations for measuring, 
evaluating, and managing performance of various key performance 

indicators (KPIs). Once defined, these KPIs help an organization align corporate 
strategy and improve the consistency, coordination, and speed of decision making 
across large enterprises. Scorecards also allow an organization or a department to 
track KPIs over time.

Scorecard and Strategy Management is founded on the strategy frameworks of 
“balanced scorecards” and “strategy maps” developed by Robert Kaplan and David 
Norton. Balanced scorecards provide a methodology for developing, coordinating, 
and managing organizational strategy initiatives.

Balanced scorecards are one of the most prevalent and influential strategy 
frameworks. Dozens of books and thousands of web pages are dedicated to the art 
of designing and implementing balanced scorecard and strategy map programs. By 
some estimates, more than 50 percent of the Fortune 500 has adopted some form of 
balanced scorecards.

Fundamentally, balanced scorecard methodology is about the development and 
management of a hierarchical, integrated set of measures that reflect organizational 
performance, position, and aspirations viewed from multiple perspectives. These 
perspectives include both financial and nonfinancial metrics and attempt to integrate 
both “hard” quantitative metrics and “soft” qualitative metrics. By tracking these 
measures over time, an organization can ensure that it is “improving,” assuming that it 
uses measures that align with its goals. A key part of the “built-in” functionality is the 
integration of rolling periods and time-based measures. They provide a continuous 
framework for comparisons of performance and greatly leverage the work done by and 
investments made in planning functions. The movement toward continually updated 
data flows along with an expectation for finer and more immediate adjustments in 
business strategy heighten the case for implementing OSSM.

OSSM’s annotation feature allows people to comment directly on dashboards on 
why those goals are not met and even comment on other people’s comments, adding 
a unique collaboration feature to OBIEE. With OSSM as an integrated module of 
OBIEE, it is natural to blend classic BI and OSSM visualizations seamlessly in a 
series of dashboards. Annotations are particularly important to functions such as risk 
management, where tradeoffs and alternative courses of action represent strategic 
choices facing an organization. These are alternative paths that demand a “preference” 
position be taken and do not respond to a simple optimization function. Comments, 
questions, and deliberations, presented within the context of KPI reporting, provide 
tremendous value and aid when complexities are high.

Four different dimensions or “perspectives” provide the “balance” in scorecard 
and strategy management and ensure that strategy is not completely dominated by 
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a single view. The following is a list of the standard perspectives and some KPIs 
(not exhaustive!) that relate to these perspectives:

 ■ Financial Perspective (revenue growth, profitability, return metrics, and 
so on)

 ■ Customer Perspective (customer satisfaction, market share, segmentation, 
and so on)

 ■ Internal Process Perspective (production efficiency, quality, lean metrics, and 
so on)

 ■ Learning and Growth Perspective (employee retention, productivity, new 
product development, and so on)

Oracle Score Card and Strategy 
Management Objects
The three different kinds of “objects” in OSSM are KPIs (key performance 
indicators), objectives, and initiatives.

KPIs
KPIs are the building blocks of OSSM. These measurements have associated target 
values, and they usually vary with time. They include dimensions that allow them to 
be evaluated in different “slices,” and they are often “owned” by an accountable 
individual or department. You can also build up subjective KPIs such as “improve 
customer experience” from lower-level objective KPIs such as customer satisfaction 
survey scores. KPIs simplify the presentation of complex data because goals are tied 
to the base measures. For example, a SALES measure can be linked to the goal 
measure TARGET and the variance can be directly measured. OSSM includes 
several “built-in” derived measures based on the definitional attributes of a KPI, 
including its current status, trend, difference measures (such as variance value 
and percent), and comparison values with different time periods. Think of a KPI as 
a “super measure” from the repository that doesn’t require as much conditional 
formatting in the front end (in essence, the conditional formatting threshold 
parameters have all been previously established when a KPI is defined and 
established as an object). KPIs can have any attribute column from the Subject Area 
set as a dimension (for example, a sales KPI might have a region dimension, a 
product dimension, and a sales representative dimension). Normal drill paths are 
maintained for KPIs. You can also set KPIs specifically by “pinning” them to specific 
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dimension values. The OSSM visualizations all make extensive use of KPIs and 
enable dense visualizations to be built relatively quickly. It’s important to note that 
conditionally formatted measures can be overridden by users with the appropriate 
privileges and that comments can be added justifying the reassignment of status. 
This means that not only does OSSM respond to data thresholds and rules, but that it 
is also responsive to human beings and their judgment in highly complex and 
volatile situations and is not bound by rules determined in the past.

Objectives
Objectives are the desired summary outcomes that form an organization’s strategy 
and provide a logical, hierarchical structure for KPIs. Whereas an “objective” might 
be to “reduce operating costs in the current fiscal year by 10 percent,” there will be 
many KPIs that will “roll up” into the overall objective via a hierarchy of objectives. 
This allows you to build up complex objectives from lower-level, simpler objectives 
and KPIs. To use an analogy from project management techniques, objectives are 
like summary objects in a work breakdown structure whereas KPIs are like individual 
tasks. There are many ways for OBIEE developers to define the contribution of various 
KPIs to objectives. Think of it like a very flexible “weighting” capability in which 
different KPIs can contribute to an overall objective score according to complex 
logical rules.

Initiatives
Initiatives are time-specific tasks or projects that are undertaken to achieve 
organizational objectives and goals. If you’re at all familiar with project management 
techniques, you’ll be familiar with the thinking behind initiatives. Initiatives identify 
the plan and management efforts to achieve KPI target values and help identify 
potential causality when significant variances between actual and target values 
occur. This direct “tie” between actions and measurable results is often missing in 
traditional business intelligence systems. This also promotes the concept of joining 
responsible individuals and groups with specific KPIs, planned activities, and 
progress toward targets. Annotations provide the opportunity to add context and to 
document important situational factors that should be considered in decision making. 

Scorecards Defined 
A scorecard is a collection of related objectives, initiatives, and documents in 
OSSM. The Scorecard editor (shown in Figure 9-1) is where new “documents” 
(analogous to views in Answers) are created, edited, and added to a scorecard. The 
score (shown as 56 in Figure 9-1) on a scorecard measures how well the business 
initiative is doing in a simple summarized statement.
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FIGURE 9-1. Scorecard editor

OSSM Visualizations
The six major visualization views in OSSM are the best way to show the power of 
the system. Although many of these capabilities can be leveraged in other ways in 
OBIEE, we’ll focus on the traditional application of the six views in OSSM:

 ■ KPI watch list

 ■ Strategy tree

 ■ Strategy wheel

 ■ Strategy map

 ■ Cause-and-effect map

 ■ Custom views
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Figure 9-2 shows the process of creating new visualizations.

FIGURE 9-2. Scorecard documents or views

KPI Watchlist
Figure 9-3 shows a KPI watchlist view. A watchlist is a view with some very special 
properties. It is, in many ways, similar to a default “table view” in Answers. It shows 
a grouping of related KPIs in a row-and-column-based view. The columns for KPI 
show many of the default settings that are established when a new KPI is defined. 
This view shows measures on rows, and on columns shows derived measures such 
as variance for each of those measures. The status labels, icons, and thresholds are 
set for each KPI in the States interface, as shown in Figure 9-4.

FIGURE 9-3. KPI watchlist view
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FIGURE 9-4. The KPI States page configures conditionally formatted display factors

Smart watchlists go a step further and provide the ability to view a watchlist table 
view of measure information about objectives, KPIs, and initiatives in a drillable 
hierarchy similar to a hierarchical column in Answers.

Strategy Tree
Strategy trees show the hierarchical arrangement of objectives and the component 
KPIs that contribute to them. This parent/child structure is shown in a collapsible 
tree visualization. The current state of an objective or KPI is revealed through its 
color. Variance and trend information is shown as well. Each leaf on the tree is 
highly interactive. Figure 9-5 shows a small portion of a strategy tree. A thumbnail 
view is also available so that very large trees can be navigated quickly. The cursor 
has been placed over the Avg Order Size cell, and the drop-down shows the same 
column values from the watchlist view and provides an interaction menu. One of 
the most powerful features of OSSM is the ability to annotate views and add 
comments to them. This collaboration capability in the context of strategy 
development and management is a powerful feature. The Analyze link creates an 
analysis in Answers with columns for all of the measures and dimensions associated 
with the KPI. The Show Chart link creates a mini graph (shown in Figure 9-6) of the 
relevant measure.
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FIGURE 9-5. Strategy tree with drop-down menu

FIGURE 9-6. Show Chart link for Avg Order Size automatically creates a small bar chart.

Strategy Wheel
Strategy wheels (shown in Figure 9-7) are a new type of strategy tree that use a 
“layered” circle to show the hierarchical relationship between different 
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components of the scorecard rather than a traditional “branch and leaf” tree 
structure. Double-clicking an arc length section moves that component to the 
center of the circle. Clicking the outer ring of the circle adds new layers and 
details to the visualization. Strategy wheels can display a dense presentation of the 
state of an overall organizational scorecard in a small amount of screen real estate 
as well as add navigational and interaction capabilities with virtually no 
development effort.

FIGURE 9-7. Strategy wheels are an alternate view of a strategy tree.

Strategy Map
Strategy maps (shown in Figure 9-8) show objectives and KPIs organized by their 
perspectives (shown vertically on the left) and also show cause-and-effect 
relationships (shown by the directional arrows between the objectives). The arrows 
are not only directional, but also show the relative contribution of measures to one 
another through their thickness or weight. This emphasis on causal relationships not 
only allows executives to understand the relationships between key performance 
indicators and summary objectives, but also to take action based on the information. 
A similar menu of action links is available for each cell in the strategy map. Action 
links can also include navigation to other dashboards, analyses, and strategy objects 
for additional information and deeper analysis.
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FIGURE 9-8. Strategy map views show objectives by perspective and causal links.

Cause-and-Effect Map
Cause-and-effect maps show logical linkages between KPIs and/or objectives in 
more of a central “spine” layout. Colors of links between objects show the current 
state, directional relationship, and proportionality or strength of the relationship 
graphically. Cause-and-effect maps help executives and managers “diagnose” and 
understand complex interactions and also assist in identifying underlying causes that 
can be addressed with corrective action. Whereas strategy maps are often excellent 
for high-level “overviews” focused on differing perspectives, cause-and-effect maps 
are particularly suited for more detailed presentations of specific objectives and their 
components. Figure 9-9 shows a close-up view of a portion of a cause-and-effect 
map. Hovering over a link reveals a dialog regarding the cause-and-effect 
relationship between the KPI and the objective. Hierarchical levels can also be 
shown, and action menu options similar to other views are available for objectives 
in cause-and-effect maps.
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FIGURE 9-9. Cause-and-effect maps show logical relationships between KPIs and 
objectives.

Custom View
Custom views allow developers to attach or overlay KPIs literally on almost any 
image or graphic, as shown in Figure 9-10. The KPIs can include causal links and 
relationships, as in many other views. The placement of the KPIs and associations 
with images allows the developer to communicate a rich set of concepts and 
associations with the placement of the image. In some ways, the custom view is 
somewhat similar to an image prompt. Scorecard objects such as KPIs are dragged 
from the Strategy pane and placed on the diagram. KPIs can be configured to 
include related strategy nodes as well.

FIGURE 9-10. Custom view with the Custom View Properties dialog
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Summary
Oracle’s Scorecard and Strategy Management extends the power of OBIEE in 
important ways and adds a tremendous amount of visualization firepower to the 
OBIEE arsenal. OSSM marries the techniques and frameworks from Kaplan and 
Norton’s balanced scorecard and strategy map methodologies, which have been 
widely adopted by corporations and organizations around the world, and combine 
them with the OBIEE’s Common Enterprise Information Model (CEIM) in the OBIEE 
repository and the dashboard capabilities of OBIEE’s front end. Unique capabilities 
are found in all six unique visualizations from OSSM: KPI watch list, strategy tree, 
strategy wheel, strategy map, cause-and-effect map, and custom views. OSSM 
excels at showing the cause-and-effect relationships between KPIs and overall 
corporate strategy objectives. Annotation, action menus, and customization 
capabilities all contribute to the ability to develop a highly interactive collaboration 
and decision-making environment. Purposeful-built visualizations make it easy to 
add appropriate visualizations of KPIs. These can even be used on non-scorecard 
data to extend the visualizations that OBIEE offers. OSSM enables executive 
management the ability to see how various aspects of enterprise.



CHAPTER
10

Mobile
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T
he growth in mobile devices as a platform for all kinds of computing has 
been nothing short of spectacular in the past few years. This includes large 
enterprise systems based on Oracle Business Intelligence. There have been 

no fewer than three different major releases and interface changes during the time of 
authoring this book. We will focus on general principles for designing data 
visualizations using OBI rather than on specific interface capabilities and processes 
because the systems and the field in general are evolving so rapidly.

More and more people are using mobile devices to connect to systems and to 
get information. Because this occurs across every realm of daily life, it is true for 
enterprise computing, enterprise business intelligence systems, and especially Oracle 
Business Intelligence Enterprise Edition. This growth/change/evolution will likely 
continue in the world of mobile BI and spill into the very core of OBIEE. Most users 
don’t just have one computer at their desk that they use; they also have a phone, an 
iPad or tablet that they carry with them to meetings, another computer at home that 
they use to log in to their corporate system, and maybe even a Kindle or other device 
that can connect to the Web via a browser. Although some organizations still control 
access by issuing standard devices and allowing only “official” organizational 
equipment to connect, many other organizations are fully embracing the concept of 
“bring your own device” (BYOD), which makes it critically important that BI content 
be delivered through a secure channel across all devices, ideally in a consistent 
fashion without having to redevelop content for each device.

For the past few years, some analysts have loudly predicted the imminent demise 
of the PC market along with dominance by phones, tablets, and other mobile devices. 
Although phone use across the world continues to climb, the very latest research by 
Gartner (as of the writing of this chapter) shows a slowdown in growth of the tablet 
market in “advanced” economies, combined with a stabilization in the traditional PC 
market (http://www.gartner.com/newsroom/id/2791017).

The total number of traditional PCs worldwide is still larger than the number of 
tablets worldwide as well. In many offices, the size and number of screens on desks 
has never been greater. It isn’t unusual to see two or three monitors (many of them 
large flat screens) on many desks. In the future, many people in business will want 
to view dashboards on different screens at different resolutions in different 
situations. A manager who may have a large external monitor at her desk may also 
grab an iPad on her way to a meeting. Screens of all sizes, running on different 
systems, and used in different situations are proliferating. However, the user 
community sometimes expects a “seamless” experience in which every capability 
and presentation is consistent across platforms. Interestingly, many executives’ 
expectations are far less demanding with respect to how dashboards and reports 
render on smartphones than on tablets.

These realities place a large set of potential compromises before business 
intelligence data visualization developers, realities that directly impact how they 
conceptualize, understand, and establish strategies for the presentation of data 
visualizations on mobile devices.
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Like several other key topics, OBI mobile is a huge topic deserving of hundreds 
of pages of detailed information. However, the following subjects will not be 
covered in this chapter: mobile security, third-party tools for OBIEE such as RoamBI 
and SurfBI, hybrid devices such as Amazon Kindle and other “readers,” Google 
Glass, and the installation and configuration of OBI mobile-related software and 
plug-ins. As in specialized topics in other areas of the book, we will focus mostly on 
topics directly related to data visualization for Oracle BI 11g.

Three Main Methodologies for Viewing 
OBIEE Dashboards and Content on 
Mobile Devices
There are three main ways that users interact with OBIEE via a mobile device:

 ■ A web browser

 ■ The OBI Mobile application (both iOS and Android)

 ■ The OBI Mobile App Designer app (a custom-developed application 
covered later in chapter)

These three interfaces differ dramatically when it comes to data visualization 
from development, maintenance, and user experience perspectives. Developers, 
administrators, and users should all understand the significant differences that exist 
and the strengths and weaknesses of each method.

Web Browser
Many mobile devices can run a web browser and render an OBI dashboard. If a 
mobile device contains a web browser, then can’t we just start up the web browser 
and simply connect to the BI dashboard? Of course, the answer is a qualified “yes.” 
Web browser menus often consume enough of the precious screen real estate on a 
mobile device that they don’t leave enough “functional space.” Also, controls and 
gestures may be optimized for web surfing and visiting multiple websites, not for a 
BI environment. For use cases involving a greater amount of interactivity, lookup, or 
parameterization, either Oracle BI Mobile or BI Mobile App Designer should be 
used. Sometimes you’ll run into security issues, because mobile devices are often 
connected to the cloud and BI servers are often behind firewalls. Note that security 
implications won’t be discussed here because they’re really not related to 
visualization. You may also want to check to see if the browser on your mobile 
device is officially supported by Oracle.
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One of the most important factors to consider is that OBI dashboards and 
analyses often rely on Flash technology, so parts of the interface will not run 
properly in many browsers. Be aware that parts of dashboards may render on these 
browsers, but many interaction capabilities such as right-click menus, dashboard 
animations, embedded content, and alerts may not function properly. As Oracle 
changes OBIEE to use HTML5 instead of Flash, this situation should get better in 
later releases.

Developers who want to distribute and use OBI content in widely diverse 
platforms should use briefing books to publish important reports in PDF format so 
that they can be viewed and used. Although much of the interactivity may not be 
available, invariably the most organizationally important use cases involve an 
executive who simply wants to see the latest results or to receive a message regarding 
important events or milestones. You can customize agents to send alert messages to 
different individuals’ devices depending on their profiles. You can also make sure that 
the summary or specific detailed information that they want access to is produced in 
a briefing book and is available to them offline and on different mobile devices (for 
example, you could standardize to PDF).

Oracle Business Intelligence Mobile HD and Oracle 
BI Mobile
Oracle has developed a purpose-built app called Oracle Business Intelligence 
Mobile HD on the iOS platform and Oracle BI Mobile on the Android platform. (We 
will simply call the app “BI Mobile” when referring to both platforms.) This 
application is developed by Oracle and is designed to facilitate the use of OBI 
dashboards, analyses, BI Publisher reports, scorecards, briefing books, and alerts. 
This application does not provide a development environment. Instead, you develop 
Dashboards and reports in the standard OBIEE environment and simply view them 
on iOS devices such iPhones and iPads and Android smartphones and tablets; no 
special treatment or configuration is required. There are a number of differences, 
however, between the desktop interface and the BI Mobile interface, and both 
versions of the app leverage the unique capabilities of its operating system in subtle 
but important ways.

BI Mobile is a good tool for consuming dashboards and reports, but not for 
developing them. BI Mobile allows users to open and view dashboards, analyses, 
briefing books, BI Publisher reports, scorecards, Oracle BI Mobile apps, and 
content delivered by agents. Dashboards are rendered (with differences discussed 
later) and analyses are shown only in their “open” mode and not in their “edit” 
mode. A shortcut icon (which looks like three progressively larger bars) can be 
used to gain direct access to dashboards. Similar to how the drop-down 
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Dashboards menu only shows dashboards in folders titled “Dashboards” in the 
catalog, this only shows objects placed within dashboard folders. This app also 
simplifies the user experience, making it easier to find content of interest through 
search, recently accessed lists, favorites, and other mechanisms familiar to 
mobile users.

BI Mobile App Designer
BI Mobile App Designer is actually a new application that runs in the OBIEE suite of 
products. Because it has a different interface, an entire section is devoted to this 
interface at the end of the chapter; it is simply included here for completeness.

General Principles for Effective Data 
Visualization on all Mobile Devices
Much of what has been shared in the rest of this book applies equally well to mobile 
devices. We’ll cover a few differences that apply to multiple platforms before we get 
into the specific differences.

Smaller Screen Resolution
Screen resolution has a tremendous impact on the experience users have with BI 
dashboards. Here are some of the most common screen resolutions for different 
mobile devices (as of 2014):

 ■ 2048 × 1536

 ■ 1024 × 768

 ■ 1024 × 600

 ■ 1280 × 800

 ■ 540 × 960

 ■ 480 × 800

 ■ 480 × 320

 ■ 960 × 640

 ■ 640 × 1136

 ■ 320 × 480
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The point here is not who has what screen resolution or even what market share 
they represent (the truth is that screen resolutions vary widely depending on 
geographic market, organizational segment, and more), but rather that there is a 
tremendous variety of popular and common screen sizes, and unless your 
organization issues a “standard” device for the entire enterprise, you as a developer 
will not be able to design to a specific screen resolution when developing for a 
mobile audience. Because of these variations, some of the general advice given 
earlier in the book will be emphasized. The concept of designing for multiple screen 
resolutions is discussed in Chapter 7.

Design Dashboards with a Specific Role in Mind
Plenty of organizations simply expect their “standard issue” dashboards to 
translate to BI Mobile and to be just as effective. Although some dashboards may 
work well, others invariably suffer when put on a smaller screen or when a user 
is trying to look up highly specific information quickly. Although this is less of an 
issue with tablets, organizations should produce some specific dashboards for 
use with mobile phones for specific roles where the value to the organization is 
very high. The most obvious example of this is for field sales reps who need to 
look up information when they are on the road (perhaps at a customer site). A 
dashboard that focuses on comparisons between customers might be extremely 
useful in the office, but provide too much information to fit comfortably on a 
mobile device. However, a dashboard that can be filtered by account and 
features the most information about an individual account (status of most recent 
order, unordered popular items, trends, status of accounts receivable, and so on) 
can produce the kind of actionable intelligence that drives significant returns to 
the enterprise. Too often developers try to design everything into all dashboards 
(often at the request of leaders who aren’t necessarily thinking through how they 
will be used) rather than focusing on specific audiences of users and the 
situations where they will use the dashboard.

Prefer Small Tables
It should be fairly obvious that big tables don’t work well on small screens. Large 
tables with more than five or six columns don’t work well on mobile devices. Use 
smaller tables at a higher level where the users can drill into or navigate to finer-
grain presentations, potentially with Master-Detail linking. This “peeling the onion” 
approach can also work well for situations where the objective is less about 
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exploration or discovery and more about finding specific information that is needed 
in a particular context or situation. Although many executives are accustomed to 
scanning large reports, with some gentle encouragement and demonstration they can 
adapt to navigating to the information they need within the dashboard paradigm.

Prefer Performance Tiles
Performance tiles were made with mobile in mind. An array of performance tiles 
that serve as navigation aids can be extremely effective for mobile-centric 
dashboards. Remember, users are typically navigating using their fingers rather than 
a mouse and therefore need larger targets. Performance tiles also convey 
information through their conditional formatting and promote the kind of “scanning” 
behavior that so many executives like. If you have users asking you how to “pinch” 
visualizations to make them smaller and then “pull” them to zoom, chances are you 
have too much information on the dashboard and need to focus it. Performance tiles 
and other “simple statement” visualizations that invite investigation through drilling 
often make up a big part of the answer.

Prefer Visualizations That Show an Overall Pattern 
in the Data
Efforts to design for a mobile platform sometimes fall into the “let’s do the latest, 
sexiest visuals” camp rather than “let’s present the most important information very 
cleanly” camp. Although it may seem exciting to splash a lot of color and visual 
excitement on mobile-destined dashboards, it’s actually much more important to 
edit, refine, and remove noncritical information. Users on mobile devices are less 
likely to have additional time to decipher visualizations and read explanatory text 
necessary for consistent comprehension. Certain visualizations can be used to 
communicate the main message quickly. Highly dimensioned and complex 
visualizations are best left to exploration-style dashboards, where the screen real 
estate and the amount of time the audience has to understand complex information 
is greater. Figure 10-1 shows an example of a BI Mobile app that shows an overall 
pattern in the data.
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FIGURE 10-1. Sample BI Mobile app

Eliminate Unnecessary Visual Noise
Figure 10-2 shows a mobile dashboard with gridlines in the visuals, and Figure 10-3 
shows the same dashboard without them. The extra “visual noise” becomes 
especially noticeable on a smaller screen, so avoid it.

Include Fewer Prompts and Limit Prompt Selections
Determining a strategy for prompt usage is another issue that becomes even more 
important in mobile dashboards. Include fewer prompts and limit prompt selections 
to those that relate directly to the content on a mobile dashboard and are required 
for parameterization for the envisioned use case on a mobile device. Prompts 
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FIGURE 10-3. Elimination of gridlines makes line charts much easier to read in mobile-
themed dashboards.

FIGURE 10-2. Grid lines are extremely strong visually in mobile-themed dashboards.
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involve users in the data selection process and improve both engagement and data 
transparency. Implementations occur at both ends of the spectrum—those where 
prompts are severely underutilized as well as those where every dashboard has so 
many prompts that users are overwhelmed with the amount of work it takes to 
understand the organization’s data. Although many dashboards make sense as data 
exploration platforms in which the discovery of insights are made, the majority of an 
organization’s dashboards should be geared around communicating a shared 
understanding of the position and performance of the organization. When the total 
number of choices climbs into the dozens (if not hundreds) of different versions of 
dashboard results, you should consider first the primary purpose of the dashboard 
and its intended audience. If it’s not primarily for the purpose of data exploration, 
reduce the number of prompts and consider including a drill-to-detail paradigm 
rather than relying exclusively on prompts.

Consciously Organize Catalog Structure 
and Folders
With greater freedom often comes greater need for structure. Larger numbers of 
devices and situations in which business intelligence data is consumed mean that 
greater attention should be paid to organizing the data so that a larger number of 
optimized versions can be created and used. We the authors often start mobile 
development projects by adding a new dashboard page to the existing dashboards 
that focuses on particular information from the dashboards (usually reducing the 
complexity of the interface). The need to organize, structure, and trim dashboard 
content is very real in most organizations. Logical structures are learned fairly 
quickly, whereas poorly considered structures remain confusing. We often go to the 
business users or find a paradigm close to the functional structure of the business 
that everyone knows. Structures coming from the IT department are sometimes 
mysterious and confusing to others in the organization.

Encourage Users to Capitalize on Mobile 
Navigational Features
Even though you organize your dashboards and folders as intuitively as possible, 
there will be times when users have trouble finding content. Fortunately, BI Mobile 
has features to assist with this, using concepts familiar to mobile users. Search can 
be surprisingly effective, even with a compromised keyboard. Recent dashboards 
can speed up finding those most frequently accessed dashboards. Thumbnail views 
also assist in finding content of interest to a user. In addition, frequent mobile 
dashboard users should be encouraged to tag specific dashboard pages as their 
“favorites,” making them easier to find at a later date. Finally, the ability to save 
dashboards to the local device makes it possible for users to see a visualization even 
when disconnected from the server.
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Dashboard Layouts 
and Gestures for Mobile
Good dashboard layouts that are not overcrowded on desktop systems tend to look 
good on most modern tablets. The general principles of proximity, alignment, and 
visual signals that indicate interrelationships between dashboard elements apply to 
mobile-centric dashboard development also.

BI Mobile can automatically adjust and flow dashboard objects when they are 
rendered. It will also detect the device that is being used and automatically render 
the content appropriately. The user can select from two “layout options” on the 
Options menu when viewing a dashboard on a mobile device: Mobile Layout and 
Original Layout. Figure 10-4 shows the Options menu on an iOS device. The 
selected layout option persists for the duration of the user’s session for each 
dashboard or analysis.

FIGURE 10-4. Options menu on iOS devices
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Mobile Layout
The Mobile Layout option places all dashboard objects in a single-column, vertical 
layout. Objects are placed one below the other, starting with the column in the 
upper-left corner. All objects within a column are placed together sequentially 
before either the objects in the next column to the right or below. It’s as if the 
columns were all placed vertically underneath one another, all sections within 
each column were stacked vertically, and the section layout were set to “vertical.” 
Users scroll down the dashboard to see objects. This layout minimizes the width of 
the interface and is designed for smaller devices such as an iPhone.

Original Layout
The Original Layout option is similar to the web version, but with some changes. 
Because Flash is not available, certain visual elements and interactions are rendered 
differently (using PNG files in version 11.1.1.7). All properties related to the 
formatting of prompts are ignored in BI Mobile, so any customization of prompt 
labels will not show. Column prompts (radio buttons, check boxes, choice list, list 
box, and text field) will automatically display at the top of the dashboard. 
Figure 10-5 shows how check box and list box dashboard prompts are displayed. In 
general, the use of “free text” prompts on dashboards designed primarily for mobile 
use should be discouraged because typing is often difficult or inconvenient for some 

FIGURE 10-5. Prompts on OBI Mobile dashboard
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(this is changing as people become more accustomed to using tablets and texting 
on phones). Prompts on mobile also feature a search interface, as shown in 
Figures 10-6 and 10-7, and advanced search options that are invoked by clicking 
the “wheel” icon to the right of the search box.

Hierarchical prompts function in BI Mobile, but they take a light and accurate 
touch to launch (try using a stylus if you’re having a hard time with them). 
Hierarchical prompts and image prompts do not display at the top of the dashboard 
automatically, but in the order dictated by the column and section in which they are 
located. The release of OBI 11.1.1.7 fixed the issues with slider prompts and calendar 
prompts, and while the appearance of these prompts may be slightly different, their 
functionality is the same.

FIGURE 10-6. Advanced search options

FIGURE 10-7. Advanced search operators
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Gestures
A collapsible “mobile gestures” section or text field (see Figures 7-15 and 7-16) can 
be added to most of the commonly used dashboards to help users learn the 
differences in interacting with dashboards with directions:

 ■ A single “tap” is the equivalent of a standard left-mouse click.

 ■ “Tap and hold” is the equivalent of a right-mouse click and also is used to 
show tooltip information.

 ■ A double-tap on a visualization will expand it to fill the entire screen (pinch 
zoom is not enabled on BI Mobile). Double-tapping is also used to invoke 
a hierarchical prompt. This is a unique mode allowing for drills and a 
breadcrumb trail, easing navigation up and down the drill stack.

 ■ A drag with one finger pans within a view or a map and scrolls content in a 
table, dashboard, or list.

 ■ A pinch with two fingers works on map views and scorecard views, but not 
on dashboards or other views (double-tap graphs to expand them to full 
screen size).

White vs. Black Dashboard Backgrounds
One of the most common and important questions that arises is whether mobile-
centric dashboards should be designed with a black background or a white 
background. Black backgrounds have been more common on mobile devices. In 
general, except for unusual cases where you’re trying to lower power consumption 
or have a conscious purpose for a black background, you should prefer a white 
background.

Perhaps you’re thinking, wait a minute, aren’t they just opposites? If we invert 
everything, shouldn’t they just work? It’s a bit like saying that you should able to do 
things just as easily by looking in a mirror and understanding that everything is 
backward, right? Then try trimming your own hair by looking in the mirror. The 
reality is that many, many things are different, and different design aesthetics, colors, 
and techniques are needed to create equally effective dashboards with white or 
black backgrounds.
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Black backgrounds generally need a larger amount of negative space surrounding 
visualizations, graphics, words, and other forms. That is, black background 
dashboards need to be less dense than white background dashboards because of the 
dictates of contrast. Also, whereas black text on a white background provides an 
ideal reading paradigm, purely white text on a black background can be too strong, 
requiring a more finely balanced background and text color combination.

Bright colors have even greater visual weight with black backgrounds than with 
white, making it harder to balance the relative importance of different informational 
elements. Although bright colors draw the eye against white, they do so even more 
strongly against black. Black backgrounds also intensify gradients and other visual 
effects, making them harder to integrate and more distracting to the core message of 
objective data presentation and interpretation. All of this may make some 
dashboards appear “sexier” or more visually exciting in black when initially viewed, 
but it makes it harder to design a functional, effective dashboard for diverse 
audiences. In short, your users may initially prefer a black background, but then tire 
of it or simply not use it as much, partly because of the black background.

Can’t we just add a cascading style sheet that switches all the colors so that 
users can choose a black background or a white background? After all, the 
Dashboard Properties page allows users to set a style for the dashboard. We the 
authors played with this extensively and found that it’s really hard to set style sheets 
so that dashboards can viewed either in white or black and still have the same 
amount of functional value. We don’t advise that you try to do this. Black 
background dashboards need to be designed as black background dashboards from 
the start, and all the visualizations, tables, titles, and other elements need to be 
designed for use on black background dashboards.

It’s possible to have elegant, effective, beautiful business intelligence dashboards 
with black or very dark backgrounds. It’s just harder, and it takes more time to do them 
well than it does with white backgrounds, at least with version 11.1.1.7 of OBIEE.

Maps on Mobile
One of the most intuitive and exciting visualization paradigms for mobile devices is 
maps. If possible, you should emphasize maps as visualizations on mobile-destined 
dashboards even more than you do for traditional desktop dashboards. See Chapter 
4 for more on map views. With the new capability of map views functioning both as 
a “master” view that can control other views and as a “detail” view that can respond 
to other views, maps and dashboard content can more easily be location and 
content specific. A feature of OBI Mobile HD 11.1.1.17 is the ability to place a 
“My Location” pin on a map, as shown in Figure 10-8. This does not require any 
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additional configuration in either the “Administration – Manage Map Data” interface 
or in the analysis editor (Answers). The feature is enabled as a part of map views on 
OBI Mobile dashboards. Picture a sales director visiting a city and being shown 
around to different customer locations. The sales director could pull up key 
information regarding customer performance and see his or her current location on 
an OBIEE map view as additional contextual information. 

FIGURE 10-8. Map view on OBI Mobile HD with My Location pin

Map views in BI Mobile App Designer take advantage of HTML5 capabilities. 
Figure 10-9 shows a page from a BI Mobile App Designer app featuring a central 
map view of the United States. The dimensions for analysis are featured on the left 
side of the page. Additionally, a lasso-style selection tool is enabled as well as a My 
Location icon, which automatically zooms the map to the current location of 
the user.
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BI Mobile App Designer
BI Mobile App Designer is a new addition to the OBIEE suite of products. It is a 
standalone web-based application that facilitates the development, deployment, and 
enjoyment of BI dashboards destined for publication, both as mobile applications as 
well as additions to standard OBI dashboards.

The concept behind BIMAD is to offer users and BI analysts the opportunity to 
quickly develop insightful presentations and visualizations of business intelligence 
data that is both easily distributed and fully integrated in existing OBI environments. 
Apps developed with BIMAD are delivered via a personalized app store within the 
OBI environment.

Although the M in BIMAD is certainly for “Mobile,” these apps can run on 
multiple devices, as shown in Figure 10-10, and can run on browsers as well.

FIGURE 10-9. Map view in BI Mobile App Designer app
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FIGURE 10-10. BIMAD apps run on many devices.

Just as OBI dashboards can contain multiple dashboard pages, BIMAD apps 
typically contain multiple pages. In fact, navigating between pages is enabled 
through tabs as well as through a carousel visual metaphor common to many 
mobile environments.

BIMAD requires some (relatively easy) installation and configuration steps that 
are not addressed in this book. In addition, security, data access, and other 
administration topics are not addressed. Because BIMAD represents an entirely new 
interface and design paradigm, we will only briefly look at its capabilities and 
endless possibilities.

From a data visualization perspective, here are the key aspects of BIMAD:

 ■ You choose a “layout” (see Figure 10-11) when you create a new app, either 
in a phone or tablet format. BIMAD uses a responsive web design that 
adapts these layouts to the device screen resolution and layout. The layout 
includes a grid for each page.

 ■ Although you can edit the grid later and modify the number and position 
of sections, the program essentially performs many of the laborious tasks of 
alignment and positioning of objectives nearly seamlessly.

 ■ The page layout features an “editable” interface where you can directly drag 
and reposition elements.

 ■ Many of the features of data visualization are designed for fast development 
and immediate results by presenting the application designer with defined 
options. For example, data is auto-wired and filters are page specific.



Chapter 10: Mobile 263

 ■ Apps generated by BIMAD are in HTML5 format and have tremendous 
flexibility and capabilities within modern browser environments.

 ■ The BIMAD framework is designed to be open and extendable; it provides 
for both the addition and development of open source and custom 
JavaScript plug-ins.

FIGURE 10-11. Default layouts in BIMAD

The BIMAD design interface is based on BI Publisher. Many of the default 
visualizations available in BI Publisher are also available in BIMAD. The power of 
BIMAD applications will revolutionize the world of OBIEE and will contribute 
greatly to its maturation and spread as a BI platform. Even though the entire OBIEE 
semantic layer is available for use, the entire ecosystem, including data models, 
dashboard distribution, and security protocols, is somewhat different in Mobile App 
Designer. Make sure you coordinate with your BI Admin group to enable BIMAD 
capabilities within your organization.

BIMAD is a particularly powerful application related to the development of 
applications for mobile phones. With smaller screens comes a necessarily tighter 
focus on specific data sets and perspectives. Many times, users don’t have the time 
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to wait for developers to go through the process of documenting and checking 
requirements, developing and testing new systems and presentations, and finally 
deployment and verification. BI development will become more like the website 
editing function in modern organizations. In order for something to appear on an 
organization’s home page, it will have to go through a professional editing and 
vetting process. This will be similar to what happens for the major BI dashboards 
that large numbers of executives and managers rely on. They will be produced and 
vetted by knowledgeable and skilled professionals who gather input from domain 
experts in the organization. Just as individuals may send their letters and e-mails to 
customers and don’t require approval for every piece of written documentation, they 
will produce their own analyses and views and, yes, applications and share them 
within their immediate workgroups. As the audience for these analyses and 
presentations grows, however, they will require a greater amount of editing and 
positioning and technical skill in their creation. MAD could be a basic platform and 
capability much like e-mail and Excel spreadsheets were only a few decades ago.

Figures 10-12 and 10-13 show a typical BIMAD application.

FIGURE 10-12. Cover page for Academic Analytics BIMAD (a typical BIMAD application)
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FIGURE 10-13. Page 1 of Academic Analytics in BIMAD

Although white backgrounds are generally recommended for all the reasons 
cited earlier in the chapter, there is no denying that the presentations in the 
dashboard shown in Figure 10-13 are visually striking. The basic bar graph in the 
upper-left corner provides summary counts, whereas the stacked horizontal bar 
graph at the bottom provides similar summary information by program (the totals are 
the most visually interpretable figures because of the number of the inter-bar 
ranges). The ring chart provides a comparison for each program to the whole and a 
total student count in the center. This page does a nice job of providing three 
different perspectives on highly aggregated data and invites interested users to drill 
and filter on specific programs or specific student segments for more granular 
information and insights. The title page shown in Figure 10-12 is a graphic word 
cloud image (which could be produced easily in D3 or JavaScript). Although visuals 
can also be included in OBI dashboards, fmap paths and configuration or embedded 
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content (which is not visible on mobile devices) are more involved and complex 
than in BIMAD.

As shown in Figure 10-14, users manage data selection, transformations such as 
calculations, and filtering in the far-left panel, and they manage visualization 
selection and editing in the far-right panel. The layout panel in the middle provides a 
true WYSIWYG interface. The Properties panel on the left includes only bare-bones 
editing. Organizations should extend their BIMAD implementations with the use of 
JavaScript plug-ins (standards should be adopted on which plug-ins will be used). 
Because BIMAD is HTML5 based, a wide array of animations, transitions, and 
effects are possible.

FIGURE 10-14. Editing interface for BIMAD. Chart types on the right are the same as BI 
Publisher.
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Summary
The challenge of presenting business intelligence information on mobile devices is 
not only here, it is growing. We the authors believe that many people will interact 
with OBI through their mobile devices on a regular basis and that most users will 
access OBI through more than one interface. Given the tremendous diversity of 
device screen resolutions and the widely variant situations in which users tend to 
employ a phone, tablet, or traditional desktop monitor, we recommend that BI 
dashboards and analyses be designed for specific audiences in specific situations. 
We do not believe it is possible to design dashboards that function well in every 
situation. OBI product development has done an excellent job of making some 
smart default choices for a mobile-style dashboard. Prompts are moved to the top of 
the dashboard page, and dashboard objects are placed in a single vertical column.

Five Tips for Data Visualization on Mobile Devices

 ■ Simplify content and presentation for quick viewing.

 ■ Prefer white backgrounds over black backgrounds.

 ■ Use fewer prompts.

 ■ Make sure type and data elements are large enough to be selected by 
touch.

 ■ Develop for specific roles and use cases.

Mobile App Designer is a major game changer for OBIEE and offers many 
exciting potential opportunities. BIMAD is HTML5 based and utilizes many of the 
same standard visualizations from BI Publisher. BIMAD can also be easily extended 
through the use of JavaScript plug-ins.

The mobile environment is evolving and changing very rapidly. We don’t know 
what the future is, but expect it to be more complex with a wide range of platforms, 
screen resolutions, and capabilities.





CHAPTER
11

Other Visualization Topics
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W
hat are “other visualization topics”? This chapter includes a variety of 
topics—some directly related to one another, some not as much—that 
did not automatically fit in other chapters in the book. As with many of 

the concepts we’ve discussed in other chapters, these topics cross-apply and 
influence each other in various ways. Some of the sections are a bit more 
“academic,” and some are extremely practical. All, hopefully, will further increase 
your understanding of and appreciation for the depth of knowledge that is useful 
when designing data visualizations in OBI 11g. You will find information about the 
principles of design, color strategies, data issues (including filters and selection 
steps), common data distributions, alerts, and interactions.

Principles of Design
The principles of design are guiding concepts or ideas that help us evaluate the 
strength of a composition or system. Although the principles of design are shared 
across all creative, natural, and emergent systems, they apply particularly well to 
business intelligence and analytics systems and can help guide the evaluation of 
data visualizations. Words such as balance, harmony, unity, and rhythm appear 
again and again, whether the subject is fine wine, economics, physics, basketball, 
architecture, chemistry, music, mathematics, or a thousand other subjects or 
disciplines. Accidental? Coincidence? Perhaps not. Superior designs work because 
they have certain common attributes that we can sometimes measure, often 
appreciate, but always perceive. No matter the origin of the analysis, the forms, 
structures, and systems that exhibit certain characteristics are judged to be superior 
over those that do not.

For each design principle, we will give a definition, a paragraph describing the 
general concept, and a paragraph describing how the principles of design can be 
applied directly to BI systems and data visualizations. There are many, many 
different examples that can be used for each concept. Although we the authors tend 
not to use these concepts extensively in client meetings, we find that the concepts 
are useful in diagnosing why a dashboard doesn’t look right or when a system isn’t 
as appealing as it could be and user adoption is low.

Unity
A sense of oneness or wholeness.

Unity is achieved when everything in the system comes together to make a 
single statement. Unity refers to the theme or the idea of the work and occurs 
through reinforcing or strengthening the central theme or perspective.

Unity is expressed in business intelligence systems when everything “hangs 
together” and makes sense. It’s easy to find a lack in unity in systems where incentives 
are misaligned with measures. For example, BI systems with a lack of unity may 
emphasize profitability with sales bonus measures, but emphasize new customer 
acquisitions in sales strategy dashboards. Strong alignment creates strong unity.
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Harmony
A pleasing sense coming from the interaction of the components of the design and 
the way they complement the other components and coordinate together.

Harmony refers to the physical components of a system. There are many 
different types of harmony with several different pleasing combinations of 
components that balance each other and provide interest. All of the elements of 
design can be involved in harmony, including color harmony, texture harmony, and 
shape harmony.

Effective dashboards use consistent colors to represent the same elements. If red 
represents company locations and blue represents competitors in one visualization, 
the colors and meanings should be consistent and not be different for other 
visualizations. If they are not consistent, the dashboard will lack harmony. Often, 
overly bright and garish colors lead to dashboards that lack harmony.

Balance
A sense of stability that comes from having an equal amount of weight on either side 
of the focal point or central dividing line.

Balance is one of the most universal principles of design and often refers to the 
inclusion of the proper amounts of different elements in the right proportion so that 
no one element unevenly dominates or obscures another.

BI systems also require that their computing power be well balanced. It does 
little good to have an extremely powerful BI server if the presentation server is 
underpowered and not capable of rendering visualizations for the system. In this 
situation, the servers would be out of balance. Balance can be applied at a high 
level to the appearance of dashboards or visualizations, or a low level to specific 
element such as graph bars and column widths within a table.

Rhythm
A sense of movement created through repetition and line.

Rhythm depends on the intensity and frequency of the components and the 
number of times an element is repeated. Rhythm typically requires precision in 
order to create a strong sense of movement.

Alignment and repetition create strong rhythm. An array of pie charts or 
performance tiles can help lead the eye to a key visualization. When elements are 
not aligned and lines are broken, it’s difficult to quickly scan a page.

Proportion and Scale
Proportion and scale refer to size relationships in a design.

Proportion refers to the size relationship of design components when compared 
to other design components. Scale refers to the size relationship of the overall design 
compared to its environment or surroundings.
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When the size of x- or y-axis labels is too big or small, they are out of 
proportion with the visualization. We also often see problems with scale in data. 
The data elements are “out of scale” with each other and are difficult to represent in 
a single visualization. They need to be “scaled” to an index. Visualizations should 
always strive to represent the proper scale of data elements.

Emphasis or Dominance
A central component that dominates the design.

Most successful designs have a component that draws the eye, often called the 
“focal point.” The focal point is the largest or most visually dominate component. In 
many disciplines, the focal point is also the most expensive component. Lines often 
lead to and through the focal point, or frame the focal point by establishing its space.

The most important element on a dashboard should occupy the most prominent 
space, and in many cases it should have additional visual weight achieved through 
size, color, or background. Having a “central message” for visualizations also means 
that one insight is necessarily emphasized over others. Systems, dashboards, and 
visualizations that try to be too many things to too many different audiences usually 
end up accomplishing very little.

Variation
A pleasing sense of variety.

Variety in a design brings relief, interest, and allows a broader, more diverse 
statement to be made. Although excessive variety invites chaos, a complete lack of 
variety communicates stasis. Variety is closely linked with harmony, in that 
harmonic strategies describe the different types of variation that complement each 
other and coordinate well together.

Well-designed bar graphs are easy to read and convey information consistently 
to broad populations, but dashboards that consist of only bar graphs lack variety. 
Dashboards still need variety to be visually interesting. If too many of one type of 
visualization are used, the dashboard becomes boring and uninteresting.

Color
Color is one of the most important elements for any presentation of business 
intelligence information—whether it is a dashboard, table with conditional 
formatting, graph, mobile application, alert message, or anything else. The best way 
to use color is to use it sparingly. The less color you use, the more effective it will 
be when you do use it. Color draws the eye and conveys information extremely 
quickly and effectively.

The average person can distinguish around a million distinct colors when hue, 
saturation, and brightness are varied. This capability varies widely from person to 
person, with the upper range as high as 100 million. In the spectrum, most people 
can distinguish around 150 distinct hues. Suffice it to say that many people are good 
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at seeing colors. However, about 10 percent of the male population has some form 
of color perception deficiency, commonly called “color blindness.” This doesn’t 
mean that color-blind people can’t see colors (more than 99 percent of them can), 
it’s just that their experience in seeing and distinguishing certain colors is somewhat 
compromised. The most common forms of color blindness are classified as green/
red, meaning that their perception of reds and greens may be somewhat altered 
(there are several different forms of green/red color blindness). Although not 
precisely correct, it can be useful to think of reds and/or greens as appearing as 
different shades of grey for red/green color blind people. Know that there are 
specific challenges with many implementations of the standard “stoplight” color 
palette (red, green, and yellow) because of color blindness.

Color perception is highly specific to individual situations. Human beings see 
colors differently at different times and see colors differently with different 
surroundings or adjacencies. We the authors often show a handful of optical 
illusions involving color perception/misperception during our data visualization 
workshops to drive home the point that we humans don’t see color as much as we 
“experience” it as our brains attempt to construct a color model for a given 
situation. Figure 11-1 shows a simple black-and-white optical illusion. Although 
both small squares are exactly the same size and color, the one on the left appears 
to be smaller and darker than the one on the right (in the middle of the black 
square). Many color-based optical illusions are even more pronounced.

FIGURE 11-1. Optical illusion where both inner squares are the same size and color, but 
appear to be different based on the adjacent color

Given the importance and the enormous challenges of dealing with color, the 
last thing we do when working with clients is to leave it up to “taste.” We use 
scientifically based resources to inform our choices for colors and color-usage 
strategies. Some of our favorite resources include ColorBrewer 2.0 (www
.colorbrewer2.org), iWantHue (http://tools.medialab.sciences-po.fr/iwanthue), and 
the W3Schools HTML Color Picker (www.w3schools.com/tags/ref_colorpicker.asp).
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ColorBrewer 2.0
ColorBrewer 2.0 (www.colorbrewer2.org) is one of the most straightforward and helpful 
sites for determining which colors to use. Developed by Dr. Cynthia Brewer to be used 
in cartography (map design), ColorBrewer 2.0 is particularly useful for choosing colors 
for data visualizations. Figure 11-2 shows the interface for ColorBrewer 2.0.

FIGURE 11-2. ColorBrewer2.org

Users make the following selections:

 ■ The number of data classes for which they want individual colors

 ■ The nature of the data they are wanting to show

 ■ The format for the individual color information (OBIEE uses hex)

 ■ Any restrictions such as color-blind safe, print friendly, and photocopy 
friendly (the latter two cases have highly restricted choices)

 ■ Color transparency slider bar (used more frequently for map layers than in 
graphs)
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The user can view a number of scientifically designed color ramps on the 
sample map to see adjacency and differentiation effects. “Borders” should be 
deselected to get a true representation.

Color ramps are divided into three different categories depending on the nature 
of the data that is being represented: sequential, diverging, and qualitative.

Sequential Colors
Sequential colors are used for data that varies in magnitude or size. Different colors 
represent different threshold levels or “bins.” The choice of those levels or bins can 
greatly affect the perception of the data when you use a sequential or diverging 
color strategy. Also, as you are assigning the colors to levels, be conscious of the 
choice you made in creating percentile binning or value binning. See the section 
later in this chapter on binning strategies for more on percentile and value binning. 

In both cases, the idea is to show progression and relative/comparative results. 
Often, color ramps are misapplied for continuous measures. In all cases, light colors 
should be associated with low or small values and dark colors should be associated 
with high or large values. For example, let’s say we are using color fill by state on a 
USA map to show the level of sales. Several color ramps are included by default in 
OBIEE that would be inappropriate to reflect sequential values because they vary 
color hue rather than intensity. For example, it is not immediately intuitive if a color 
range from green to blue-green to blue uses blue or green as its high value. The 
multi-hue (and single hue) sequential ramps in ColorBrewer 2.0 all are specifically 
designed to reflect progression through a sequence.

Diverging Colors
Diverging colors are used for data ranges that vary positively and negatively from a 
central zero point. One color range represents positive values and another color 
(often a complementary color directly opposite on the color wheel) represents 
negative values. Divergent color schemes typically have white or very light middle 
value in the center and then two colors for the end points. Although it may be 
tempting to use a diverging color ramp to represent sequential data values, the color 
intensity may afford a differing amount of visual attention to middle values than 
would be otherwise apparent in a true sequential color ramp. This is particularly 
troublesome for logistic distributions of data rather than data that is closer to a 
normal (bell-shaped) distribution. There are times when data is not equally 
distributed in scale on the positive and negative side (the positive and negative 
value ranges are significantly different). In such cases, set the total number of colors 
equal to twice the number of colors needed for the side with the greatest range, but 
only use some of the colors on the other side. For example, if positive variance 
ranges from 1 to 50 percent and negative variance ranges from –1 to –15 percent, 
you might choose a 10-color ramp and use five colors on the positive side and only 
two colors on the negative.
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The best example use case for divergent color schemes is variance against 
forecast or budget. The forecast value would establish the “zero” line, and variances 
above or below would be represented in a single divergent color ramp. Divergent 
color schemes are particularly useful in map views, bubble graphs, and other views 
where a physical “divergence” from a center may not be the major dimension of the 
visualization. As such, they are sometimes relegated to more complex visualizations 
or simply reinforce major insights portrayed through other means. As stated before, 
they should be used after careful consideration in other circumstances.

Qualitative Colors
Qualitative color ramps are some of the most frequently used in business intelligence 
dashboards and graphs. In these situations, colors represent separate nominative or 
nominal data categories. This means that data categories have a name, but that name 
has no relationship to the data. Chicago comes before New York in an alphabetized 
list, but it’s only because of the way the name is spelled, not because it’s bigger or 
more important or further west. Many graphs and charts are easier to read when data 
elements are identified by color. Most importantly, however, the color choice should 
not impart meaning or emphasis that is not represented in the data. Some colors are 
more visually prominent or attention getting than others. This actively distorts the 
representation of the data and distorts the insight and meaning that users derive from 
a visual presentation of the data in the form of a graph or chart. Nominal color 
schemes should be consciously balanced, maximally separated, and unaltered by 
gradients and other visual effects. This is especially true when bright, visually strong 
colors are used. The use of pastel color schemes is recommended for qualitative color 
schemes because they are easier on the eyes and because they allow for exceptional 
data elements that are conditionally formatted to use stronger colors and to be more 
visually prominent on dashboards.

Qualitative color schemes should be used to identify noncontinuous categories 
of data. Examples include sales region, supervisor, company, product/brand names, 
and departments. Adjacencies can play a role in the perception of colors. Turn off 
the “borders” selection on ColorBrewer and look carefully at the boundaries of 
qualitative colors. When you’re using ColorBrewer, the section in the bottom-left 
corner of the example map helps evaluate overall color discrimination whereas 
specific boundaries in large areas in the rest of the map help evaluate adjacencies 
(zoom in to particular spots for a clearer view). Remember that monitors and 
screens vary widely and data projectors are famous for washing out colors. You 
don’t want colors in your carefully crafted color palette to be indistinguishable in 
the big presentation in the company board room!

iWantHue
Another popular tool is the “iWantHue: Colors for Data Scientists” website (http://
tools.medialab.sciences-po.fr/iwanthue/). This online tool was developed by some 
extraordinarily talented people at Sciences Po University in Paris and reflects an 
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extremely insightful approach to color choice in data visualization. Although it is not 
as immediately approachable and straightforward as ColorBrewer 2.0, iWantHue is 
extremely interesting and useful. iWantHue automatically generates color palettes of 
optimally distinct colors by allowing users to refine the Hue (H), Chroma (C), and 
Lightness (L) of a three-dimensional array of colors that is then “rolled” into a color 
palette using either a “soft” K-means or a “hard” force vector clustering algorithm. 
There are also a series of preset HCL settings that assist with choosing colors if you 
don’t have time to learn to “tune” the interface yourself. We the authors often use 
the Pastel presets. As with ColorBrewer 2.0, you choose the number of colors you 
want in iWantHue and then you click the Make a Palette button. You can lock down 
the colors you like and reroll the palette for colors that you don’t like.

The strategic approach of the iWantHue tool as shown in Figure 11-3 and 
Figure 11-4 is to find colors that are distant from one another in a perceptually 
uniform color space. There is a lot of technical background information on color 
spaces and the clustering algorithms employed by the tool, including technical 
papers, tutorials, theory, and examples. There is also an excellent GitHub site with 
all the source code and extensive documentation.

FIGURE 11-3. iWantHue online tool

iWantHue is based on the CIE L*a*b* color space for computation (it fits human 
perception) and the HCL color space for presentation (it’s more user friendly). The 
three axes interact and affect one another. Essentially, you are applying filter 
conditions to limit and “slice” a twisted three-dimensional space. Be sure to read 
the documentation to better understand these interactions. The “Hue” (or H) axis 
represents the color spectrum of pure hues. You can choose all or any range of the 
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color spectrum. You can leave this set at 360; however, if you wanted a range of 
blue colors, for example, you could filter the results to show color results for this 
particular hue. The “Chroma” (or C) axis selects the degree to which the colors are 
gray or colorful. You can think of this as the “dullness” of the colors. Less intense 
colors should be used for most dashboard and graph applications, so limit the C axis 
to the left side or “dull” range. The “Lightness” (or L) axis determines the range from 
black to white of the colors. If you tend to prefer pastel colors, you will typically 
restrict this axis to the right, whiter end of the range.

FIGURE 11-4. iWantHue develops palettes of optimally distinct colors.

iWantHue includes hex codes for both JSON and CSS applications and even 
automatically generates JavaScript snippets for use in code (they require the Chroma
.js and Palette-Gen libraries). There is also a “dark background” setting that provides 
a good tool for developing color palettes for dark, mobile-style dashboards and 
visualizations. Virtually every part of the interface is interactive. The axes all respond 
to rollovers in the other axes, colors can be refined and locked, and the color space 
responds as you hover over it and explore it. This is a wonderfully designed tool 
developed by serious data scientists specifically for use by data visualization 
practitioners. The more you use iWantHue, the more discerning and educated you’ll 
become about colors, which will drive you to want to use it even more.

NOTE
The GitHub site for iWantHue states the following: 
“The idea behind iWantHue is to distribute colors 
evenly, in a perceptively coherent space, constrained 
by user-friendly settings, to generate high-quality 
custom palettes.”
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W3Schools HTML Color Picker
The third highlighted resource is the W3Schools HTML Color Picker (www
.w3schools.com), shown in Figure 11-5. It is extremely easy to use and provides 
extensive tutorials on many aspects of web development. An array of 127 colors is 
presented in a hexagonal form. The arrangement is a flattened three-dimensional 
structure. To understand the hexagon, think of an octahedron or eight-sided die 
with its tip extending perpendicular to the page straight at you and its lower half 
split and flattened to the outer edges. The most immediately useful part of the page 
is the extended shades/tints ramp on the right side of 21 colors (your original color 
plus 10 additional colors deepening to black, and 10 additional colors lightening to 
white). You can either select a hue from the hexagon or type a hex code in the 
field. Figure 11-6 shows pasting in the hex code #99FF99.

FIGURE 11-5. The W3Schools HTML Color Picker
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TIP
Although it’s possible to “tune” colors on iWantHue, 
sometimes you’ll want to use the same colors on a 
dashboard, but with different lightness for different 
purposes. For example, you may want a particularly 
light tint of a color as a color fill backdrop for text 
and a darker shade of the color for a bar graph or 
line graph. The W3Schools Color Picker offers the 
opportunity to enter your optimally distant colors 
from iWantHue and then to see a progression of 
colors with their hex codes available for you to copy 
and then paste into OBIEE. 

FIGURE 11-6. Paste your HEX code into the Color Selector field. It must include the # sign.

Changing the Default Colors for Graphs in OBIEE
Many times you’ll want to change the default colors that OBIEE uses for graphs and 
charts to a more scientifically balanced set of colors, as provided by ColorBrewer or 
iWantHue. You still have to make modifications on a regular basis, but you’re 
starting from a better place. Unfortunately, there’s only one set of default colors. If 
you tend to use categorical measures most often, you can usually set defaults to a 
qualitative scheme and then alter colors when you have a sequential or divergent 
use case. Figure 11-7 shows a revised dvt-graph-skin.xml file (this file lives in 
different folders in different versions of OBIEE 11g). The SeriesItems code has been 
added to change the default colors to a 10-color ramp from ColorBrewer 2.0. The 
default chosen here is a pastel scheme that is great for bar charts and other 
visualizations that have large color blocks. It’s not as preferred for line graphs and 
scatter plots, where individual graph elements are quite small. As stated before, 
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consider the major use cases for your organization and the tradeoffs that exist for 
different options. There is no “one perfect solution,” but rather different solutions 
that work better in various circumstances.

FIGURE 11-7. The dvt-graph-skin.xml file showing changed default graph colors

Defining OBIEE’s User Interface Through 
Skins, Styles, and Messages
The “look and feel” of OBIEE is controlled and modified through a series of 
configuration files that function as scripts. Note that before you invest too much time 
in changing skins, styles, and messages, be sure to research whether future versions 
of OBIEE support the changes you make to skins and styles and if the changes are still 
necessary in the next version. This is an active area of development for Oracle, so 
you may find that your carefully constructed skin is not supported in the next version!

Skins
Skins define the appearance of application-related objects and components such as 
menus, colors for fields, graphics, images, and more. Skins consist of elements in 
the interface that cannot be altered or changed. There are no dependencies for skins. 
Skins are also based on Cascading Style Sheet specifications that are applied to 
various components. Skins allow you to change the appearance of OBIEE without 
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changing portal pages themselves. If you want to add your corporate logo to the top 
of all OBIEE pages, ask your BI administrator to create a custom “skin” for OBIEE. 
Although Oracle has documentation and white papers on doing so, you may also 
want to encourage your BI administrator to read the blogs and discussion boards for 
additional pointers.

Styles
Styles define how dashboards and results are formatted for display. Styles control 
and modify the appearance and layout of OBIEE pages, including such things as 
fonts (choice, size, and style), borders (thickness and color), padding, background 
fill colors, and so forth. Most of the elements you are used to editing and modifying 
in OBIEE’s user interface are controlled through the use of “styles.” OBIEE employs 
Cascading Style Sheets (CSS), which define how to display HTML objects in web 
browsers. CSS files use selectors to treat groups of elements according to their ID, 
classes, types, and other attributes.

The word cascading means that that style sheets are “nested” and are applied in 
an order of precedence. The exact rules of precedence for OBIEE (and other large 
systems) can be quite complex. Basically, the more specific modifications overwrite 
the defaults, and the “closer” you are to the final result, the more likely it is that any 
applied modifications will overwrite and take precedence over others. In other 
words, the edits you make on the Criteria tab in Answers will overwrite the defaults 
set for the system. Edits you make on the Results tab for a specific view will 
overwrite the analysis setting for the column from the Criteria tab. If you want to 
understand style sheets further, make yourself a cup of tea, turn off the phone, and 
stop your mail. There are thousands of web pages and hundreds of books for you to 
read and plenty of online tutorials to go through.

OBIEE comes with several styles already built in. You can experiment with these 
styles and use them as the basis for your own custom styles. You can change the style 
of a dashboard using the Dashboard Properties dialog, as shown in Figure 11-8.

FIGURE 11-8. Setting the style for a dashboard in the Dashboard Properties dialog
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Figure 11-9 shows the Skyros style on the left side and FusionFX style on the 
right side. Note the square edges and white background of the Skyros style versus 
the rounded edges and blue background of the FusionFX style. There is also a 
slight difference in the alignment and the look of the tabs and the alignment of 
the views.

FIGURE 11-9. Skyros style on left and FusionFX style on right

Skyros style FusionFX style

Messages
Many of the text elements that are displayed with visualizations in OBIEE dashboards 
can be customized through the use of XML message files. This includes the text for 
prompts, the names of links and buttons, and other elements of the interface. 
Although we the authors are big proponents of the addition of helpful narrative 
views, informative titles, and other “language-based” communications, we’ve also 
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found that sometimes the user experience for data visualizations benefits from 
modification to the user interface. It is also possible for OBIEE to manage multiple 
languages based on user and other session parameters. These capabilities require the 
involvement of your system administrator.

As you start to make changes to improve visualizations from the default settings, 
such as eliminating gridlines, adding padding, removing drop shadows, and 
changing default colors, you’ll want to modify the settings for your system. You do 
this through the use of style sheets in your system directory. Know that this is very 
possible, but you’ll need to work with your system administrators to ensure that your 
implementation goes through a proper development/test/production cycle and 
maintains its ability to be upgraded as well. It’s generally a bad idea to start rifling 
through system folders and modifying config files without a proper backup-and-
recovery procedure in place.

Alerts
Think of business intelligence as a business process, not a business project. 
As business processes, BI systems need to be situationally sensitive to events, 
thresholds, and time. Key to this then is to begin thinking about logical business 
rules that help identify the need to communicate data to a particular audience at a 
particular time via a particular communication method. This “automated BI” 
capability is an important and continuing trend.

Alerts are often underutilized in OBIEE implementations. An alert is a notification 
generated by an agent that delivers personalized and actionable content to specified 
recipients and to subscribers to the agent. Alerts and scheduled reports are some of 
the most powerful aspects of OBIEE; although they may not be strictly thought of as 
“visualizations,” they are incredibly import in terms of delivering a high amount of 
value to the users of OBIEE systems. Alerts and scheduled reports are also closely tied 
with Chapter 8. You may want to review that chapter in conjunction with this section 
on alerts and scheduled reports because the material on dashboard interactions is 
related.

Alerts are visual messages that appear on OBIEE dashboards in response to a 
logical statement that is met (that is, the statement is TRUE, either at a given time 
or upon the receipt of new data). Alerts appear on the user’s home page, in the 
menu section of the interface, as shown in Figure 11-10, or in an Alerts section on 
a dashboard page. They can display information that is current at the time or 
reflect a condition that was met previously. Alerts also show up in BI Mobile and 
can be very effective in mobile applications where screen real estate is at a 
premium.
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FIGURE 11-10. Alert on an OBIEE dashboard menu

The Alerts section can show all alerts for a particular user, user group, or role. 
The placement of this section has tradeoffs. You want the alerts to be seen, but a 
long list of alerts can be distracting. You can place alerts beneath prompts in the far-
left column, but if the prompts section gets too long, alerts should go somewhere 
else. You may also place them at the bottom of the page, as shown in Figure 11-11. 
In the example shown, a red border is placed around this section to help make it 
more visible and to stand out from the rest of the dashboard. Because alerts are 
individually dismissed, they disappear from the dashboard section. Once all alerts 
have been dismissed, the section will not display on the dashboard and the alert 
notification in the interface menu bar will disappear. Refer to Chapter 7 for further 
information on how to configure and format dashboard sections.

FIGURE 11-11. Alerts section for an OBIEE dashboard
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Alerts are a very compact way of communicating the specific status of a business 
situation. As such, they should be considered for the following purposes:

 ■ To alert a user(s) about a change in a business situation

 ■ To alert a user(s) about an important business event

 ■ To alert a user(s) about a threshold that has been met or occurred

Alerts can even serve as a common interface and platform for understanding 
and sense-making regarding organizational situations and performance. It’s also 
worth pointing out that alerts can be set where conditions have not been met by 
defining an alert condition that is an exception. For example, the Revenue Shortage 
alert in Figure 11-11 was triggered because revenue was below the target amount 
set and a minimum threshold of sales was missed. This kind of exception reporting 
can prove to be extremely valuable for organizations. An Alerts section should be 
included on most departmental dashboards and executive dashboards, and 
organizations should get in the habit of reviewing the business rules governing 
alerts on a regular basis so that alerts remain useful and provide insight into key 
business activities and performance metrics. If alerts are allowed to become stale, 
users will start ignoring all alerts.

NOTE
Alerts act as a rules-based automated 
communication methodology and should be 
integrated in most OBIEE implementations.

Best and Recommended Visualizations
With the release of OBIEE 11.1.1.7, a recommendation rules engine for 
visualizations was added to OBIEE’s analysis editor (also known as Answers) 
interface. When the new visualization icon is clicked, two new options are shown 
at the top of the list, “Best Visualization” and “Recommended Visualization for…” 
as shown in Figure 11-12.
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FIGURE 11-12. OBIEE “Recommended Visualization for” menu

There are six different analysis situations for which OBIEE will make 
recommendations:

 ■ Analyzing Trends (determine whether values are rising or falling over time)

 ■ Comparing Values (assess similarities and differences across specified 
categories)

 ■ Comparing Values and Their Parts (assess similarities and differences for 
individual segments and overall category totals)

 ■ Comparing Explicit Values (view precise values for specified categories)

 ■ Comparing Percentages (view the percentage contribution for each part to 
the whole)

 ■ Discovering Patterns and Outliers (assess the strength and direction of the 
relationship between two variables and whether extremes exist in the data)
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Additionally, there is a “View All Recommendations Selection” that returns a 
default visualization for each category. The usefulness of this recommendation 
wizard lies largely in the care that has been taken in defining default settings for 
visualizations in OBIEE. There is no interface or capability for OBIEE administrators 
or developers to understand or edit the rules that govern the recommendation 
engine. Observant readers who use the recommended visualization interface will 
find that the system’s recommendation will often conflict with the best practice 
advice imparted in this book. The visualization recommendation interface can be 
great for generating ideas and offering fundamental questions for data analysis, but 
the views it creates should not be blindly accepted as following best practice (just as 
with all default settings). 

Data in the Real World
The entire point of data visualization is to accurately and succinctly present and 
represent data so that a broad range of people can understand it and its implications 
in a consistent manner. Working with “demo” data is often very different from 
working with data in real-world implementations. Real data is messy, full of holes 
and mistakes, seldom “normally distributed” in a nice bell-shaped curve, and nearly 
always nonlinear. In short, it’s challenging creating “ideal” data visualizations, and 
the careful, professional data analyst is nearly always balancing tradeoffs and 
making compromises. In this brief section, we’ll discuss some thoughts and 
recommendations for dealing with data in the real world.

One of the fundamental strategies of OBIEE and one of the most compelling 
value propositions that it puts forward is to provide large organizations with a 
common enterprise information model and a single source of the truth. What does 
the organization mean when the question “What were sales last month?” is asked. 
Does sales include shipping costs? What about returns? What about samples 
shipped to good customers? Or backorders that were already invoiced and paid for, 
but further modified? The fact is, different parts of the organization will likely have 
different definitions at different times in various circumstances. OBIEE and its 
repository allows for consistent treatment of data and its elements. In OBIEE (and in 
data visualization presentations), the definition of the data elements should be 
emphasized rather than the source or provenance. That is, it’s more important that 
the “what” is clear than the “from where.”

Most real-world business data follows the “Pareto principle” or the 80/20 rule. 
That is, 20 percent of the individual values account for 80 percent of the total 
amount, whereas 80 percent of the values account for only 20 percent of the total. 
This leads to visualizations that have a few big bars and many small bars. This isn’t 
wrong or bad, it’s simply a reflection of the distribution of the data. In more extreme 
examples, the data distribution takes the shape of an L with a curved corner (an 
exponential distribution). These distributions tend to follow a “power law” and are 
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excellent candidates for a logarithmic scale (be sure to clearly indicate that a 
logarithmic scale is being used).

Controlling What Data You Show
Although you may spend a lot of time determining how to show your data, you 
should also consider very carefully exactly what you show. The data is the equivalent 
of the raw ingredients to your data visualizations. Old data affects the dashboard 
experience in a similar fashion to stale food. Consider portion size and how you 
create a focal point in your presentation of the data. Avoid cluttering up your 
visualizations with extraneous data that distracts users from the central point you are 
trying to make. All of these techniques help you limit the number of rows you display 
or help you label them appropriately for the data you are visualizing. Real-world data 
often looks very busy because visualizations show too many data values.

Filters
Filters are the primary method for selecting data that is shown. Often, dashboards 
display too much data as well as analyses whose filters are so complicated that users 
don’t really understand how the data is being filtered. If no users are interested in 
certain data elements, eliminate from the data tables them rather than filtering them. 
This is definitely an area where less is more. Complex filters require extra 
processing, which slows response times and degrades the user experience.

Now that we have that out of the way, if you need to filter data in a certain way, 
consider creating a reusable filter that can be shared among multiple analyses. This 
provides a central definition so that maintenance is minimized and analyses can be 
standardized. Figure 11-13 shows a saved filter called “Since July 1 2012.” Make sure 
that filters have explanatory names so that they are easily understood in filter views.

FIGURE 11-13. Saved filter “Since July 1 2012”

More importantly, consider what data really needs to be shown to make a point. 
You can often discover what data is truly important by asking users, “What do you 
look at on this screen?” Often, a report has hundreds of rows, whereas the user only 
looks at the first few rows of the report. In this case, you can filter the analysis to 
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only include the rows that are of interest. This can speed up the analysis and focus 
the user’s attention to the important data.

The option also exists to trim outliers through the use of filters so that the 
majority of cases can be viewed more comfortably on a single graph. Outlier 
treatment is one of the most important issues in data visualization. Oftentimes, the 
outliers are exactly what you want users to notice. Eliminating outliers distorts the 
data returned from the query and changes the message. Other times, outliers are a 
strong indication of “dirty” data and can ruin otherwise important visualizations (a 
retail store return of $1 million is likely to be an error).

When you do filter the data, ensure that you label the visualization 
appropriately. If the visualization contains sales for only shipped orders, this should 
be made clear somehow to avoid confusion and to be transparent about the data 
selection. This problem often appears in large implementations with complex data 
models. Complex filters are sometimes applied, but not explained. This can lead to 
potential confusion and mistrust of the tool.

Of course, filters can also be used to zero in on data that should be viewed. For 
example, filters can be used to limit down to a certain brand or more complex 
condition, guiding the user to the intended set of data. Just be sure to label the 
visualization appropriately.

Filters are generally preferred because they limit the amount of processing work 
needed on the back end. It makes little sense to process and return extremely large 
or varied results if only a small portion of the result set needs to be shown.

With that being said, we the authors do run into our fair share of overly assertive 
DBAs and IT admins who are desperate to limit the work on the server and (in our 
opinion) demand that filters be used everywhere and are overly suspicious of any 
front-end use cases where the displayed data is different from the data returned by 
the query definition. (We’re on their side too, after all.) Performance is important; 
however, analytical insight should drive system design, not the other way around. 
There are plenty of ways for OBIEE administrators to throttle runaway queries such 
as row limits and processing time limits without imposing unreasonable 
requirements on front-end analysts and users. Feel free to tell them we said so.

Selection Steps
Selection steps were introduced in Oracle BI 11g. Selection steps are applied after 
the data is filtered and aggregated and only affect what is displayed. This is 
especially important for hierarchical columns that often display embedded totals. 
For example, in Figure 11-14, the Total Value line is the sum of all of the products 
that meet the filter criteria, regardless of whether it meets the selection steps 
criteria. Revenue for all of the products that meet the filter criteria totals 
70,000,000, but the selection steps refine this list to only those products where 
sales is greater than 4,000,000. The selection steps do not affect the aggregate 
values of hierarchical columns that are displayed.
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FIGURE 11-14. Pivot table view with selection steps

As the name implies, selection steps can contain multiple steps, with operators 
such as Add, Keep Only, and Remove. This provides a powerful capability to 
determine exactly what should be shown to the user. As with filters, be transparent 
about what data is being shown. The Selection Step view (shown in Figure 11-14) 
provides a convenient method for showing the selection steps used for a given 
analysis. These are automatically updated if the selection steps change. But they also 
can be confusing if they contain names of OBIEE objects (such as “A-Sample 
Sales”.“Base Facts”.“1-Revenue”) that are not well known to users.

Be aware that unlike filters, selection steps are applied after the query runs. As 
such, they can result in asking the server to do a lot more work than required. Do 
not rely on selection steps alone when a filter will do the same job. If you use 
selection steps wisely, you’re not as likely to arouse the (sometimes unreasonable) 
wrath of DBAs and admins. They shouldn’t mistrust or discourage selection step 
usage. (Again, you can tell them we said so.)
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Grouping Values: Bins and Groups
The best way to group multiple values together (such as New England = Maine + 
Massachusetts + New Hampshire + Vermont + Rhode Island + Connecticut) is to build 
this into a hierarchy in your RPD file. And, ideally, you would configure your RPD file 
to select this data from a summary table or from cubes that are precalculated in a 
database such as Essbase or Oracle OLAP cubes. This technique provides the best 
performance because the aggregate values are precalculated on a server and thus 
avoids having to aggregate the values while the user waits for the results. But what if 
you cannot predetermine the aggregate values you wish to aggregate?

OBIEE has two handy ways of handling this: bins (found on the Criteria tab | Edit 
formula | Bins tab) and groups (found on the Results tab | Groups button). Both let 
you group together multiple values of a column into a single value. Both of these 
techniques help reduce the number of data values you need to display. For example, 
rather than displaying all 50 states of the United States, you could group together 
the states by region to collapse the states into five regions of the United States. Or, 
you could show the top 10 states and create an “All Other” 11th state. This can help 
cut down on the number of data values that need to be shown and is a powerful 
technique for building superior visualizations. These techniques are often used with 
bar graphs.

Bins are designed to be used when creating the formula for a given column. 
Essentially, you are creating an on-the-fly expression that replaces the system’s 
expression for a given column. You can override the formula and specify that 
column values are “binned together” to form a new column value. The original 
value is not available with this method.

Three Common Binning Strategies
Value binning places results into defined groups bounded by specific values. The 
number of cases may vary from bin to bin. The aggregated results within each bin 
have more value when compared to each other than the individual cases possess. 
Value binning is particularly useful when threshold values have significance to an 
organization. For example, customer tenure may have significance at three months, 
one year, and five years. These are unequal term lengths, may have significantly 
different numbers of customers in each, but otherwise are important for analytical 
purposes.

Equal-width binning establishes value bins at regular intervals. This allows the 
natural distribution of the data to be easy to see with a specified number of bins. 
This is the common type of binning and is relatively easy to graph. For example, if 
you are graphing customer tenure, you may choose to graph the bins as 0–6 
months, 7–12 months, 13–18 months, 19–24 months, and so on. Figure 11-15 
shows the distribution of customers by their revenue in SampleApp V406 in 10 
equal-width bins.
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FIGURE 11-15. Distribution of customers by revenue in SampleApp V406

Percentile binning divides results equally into “ntiles.” For example, quartile 
binning divides results into 4 bins, whereas decile binning divides results into 
10 bins. Assuming data is skewed with many new customers, this may result in 
unequal width of the bins, such as 0–2 months, 3–6 months, 7–14 months, and 
15–24 months, but each of the bins would have a similar number of customers. As 
with all data preprocessing techniques used in the front end, these are most 
efficient when done in the OBIEE repository by the BI server or in the database. 
Extra columns can be added to represent the percentiles, which is more 
transparent to users and makes it easier to work with the results.

Using Groups
Groups work hand-in-hand with selection steps to add values that are groups of 
existing column values. They accomplish a similar goal to bins, but in a more flexible 
way. You can use these with hierarchical columns and can see the definition of the 
group. You can even create calculated items that override the normal aggregation rules 
for a given measure. For more information, see the Fusion Middleware documentation 
for Oracle BI.

Top/Bottom 10: Exception Analysis
Although users often insist they need to see data for all 10,000 customers, if you probe 
enough, you will often find that they really only look at the first page of the report 
(assuming it is sorted properly). If the focus is really only on the first 10 customers, 
develop your analyses to display only the top (or bottom) 10 customers. This will save 
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time and make your visualizations much easier to consume. This can be 
accomplished through selection steps, applying a condition that keeps only the top 
(or bottom) n values. Actually, as shown in Figure 11-16, you will see many types of 
conditions that can be applied as part of a query to limit the number of values 
displayed in an analysis. Realize that the formulas and examples give only a single 
expression and do not fully explain the full range of expressions. For example, the 
Exception formulas can include less-than-or-equal formulas as well.

FIGURE 11-16. Condition steps can collapse the number of rows being displayed.

Label Visualizations Appropriately
Be sure to label visualizations appropriately, especially if you use filters or selection 
step techniques to limit the data being displayed. Often, a report developer 
presumes that everybody knows what is being shown. If a visualization only 
includes orders that are closed, or only sales from the current year, say so. If only 
the top 10 customers are being shown, include this in the title. Titles or narrative 
views should be used to give context to the data being displayed. This is particularly 
important when using techniques such as bins or groups because the data is 
purposefully being manipulated (such as collapsing the states). In the preceding 
example of displaying a total for New England, if your audience may not know 
exactly which states make up New England, you should somehow indicate which 
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states comprise that total, or at least provide a way to find that information. 
Otherwise, you are obscuring the data with no way of deciphering it.

Sorting
Sorting of data is often overlooked. We have touched on this topic, especially in 
regards to tables and the heatmap shown in Figure 2-37 in Chapter 2. Sorting affects 
how users perceive data, as adjacency and proximity greatly affect how we perceive 
information. As described in Chapter 2, you can affect the sort order of the data in 
the Criteria tab of an analysis.

You can also enable end users to sort data in tables when hovering over a column 
or row label (a triangle pointing up and down appears). This enables the users to sort 
the data while looking at the data and should be enabled unless you have a good 
reason to turn it off (it’s actually difficult to disable in many versions of OBIEE).

Significant Digits
Often, designers include all of the digits in a number. If the value is a forecast, it’s 
likely that not all of the digits in the data are significant. For example, if we forecast 
that we’re going to produce 11,372 widgets next year, plus or minus 1,000 widgets, 
should we really display 11,372? Instead, consider showing 11,000 widgets, 
rounding to the nearest 1,000. Otherwise, we are displaying more significant digits 
than the data really holds. Another example involves percentage increases. Let’s say 
sales are projected to rise by 5 percent next year. However, when this is applied to a 
number, there are only three significant figures in the calculation (multiply this 
year’s sales by 1.05). It is actually misleading to show more than three significant 
figures in this circumstance because it implies more precision than can exist in the 
number. This becomes especially important if viewers of the data are trying to find 
patterns and trends. They may see patterns that are not real, because the data is not 
that accurate. True “significant figures” algorithms should be applied in the 
repository rather than the front end because of their complexity. A generalized way 
to express a certain number of significant figures (n) is to round the target number to 
n – 1 – floor(log10 of the target number) digits. For example, rounding 12345 to 
three significant figures would be 12345 rounded to 3 – 1 – floor(log10(12345)) 
digits = 12300, or ROUND(12345, -2).

Null Values
Null value treatment is also important. Sometimes the absence of information is 
extremely interesting and provides strong insights to users. Other times, it takes 
valuable screen real estate. Filters, functions (edit formula on Criteria tab), selection 
steps, and the Analysis Properties Data tab all offer multiple treatment of null values 
in the front end. Nulls typically also have rules applied to their treatment in the 
repository file, so you should review their prevalence and relevance for your analysis 
with your OBI administrator.
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Interactions
The ability to interact with data visualization can alter the need to visualize the data. 
For example, tables are often preferred over graphs because tables offer the ability to 
display precise values, whereas graphs often provide a visual indicator of magnitude 
of a value. Graph designers started adding the ability to display a precise value 
immediately above a bar to indicate that value. But now, the ability to display a 
precise value when hovering over a bar may eliminate the need to display precise 
values because the value is readily available, even if only one value at a time. In a 
similar fashion, other interactions may affect how you need to visualize data and 
the possibilities for navigating between various visualizations. We do not cover all 
of the possibilities for interactions in OBIEE; we merely cover a sampling of these as 
they relate to visualizing the data in OBIEE.

Hover-Over
In many types of views, the hover (or rollover) action can be configured to display 
additional data label information about the value where the cursor is located. 
Hover-overs promote user involvement, provide a cleaner interface so that patterns 
are more visible, and can provide far more information than labels that always 
appear on the screen. People greatly overestimate their ability to derive patterns 
from the presentation of labels. It is generally recommend that they not be included 
at all times, but that they are enabled in hover-over/rollover tooltip views. These can 
be especially useful in a mobile interface, where people naturally want to “touch” 
and interact with the data. For example, by default in a bar graph, the rollover 
action is set to display a data label. This allows a user to see exactly what value is 
being graphed. This can be configured in the Data Markers section of the Titles and 
Labels tab of the Graph Properties dialog.

In a similar fashion, you can configure trellis charts to display tooltips that 
display the Start, Max, Min, and End values for a data range that is graphed in a 
microchart (or sparkchart). You can also configure maps to display tooltips to 
display additional information when hovering over areas of a map, as shown in 
Figure 4-10 and Figure 4-22 in Chapter 4.

Click Events
Many views can be configured to take different actions when the user clicks an area 
in a view. For example, the default behavior when clicking a drill icon next to a 
hierarchical column value is to drill that value to include the children of that value 
(for example, drill United States to include regions in the United States). Drill actions 
are quite intuitive for most users and provide an excellent navigation and exploration 
interface. Many times when we’re evaluating OBIEE implementations that have an 
excess of large tables, we will recommend smaller summary tables with drill 
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capabilities. Including these interactions in your dashboards enables users to gain 
additional functionality with little or no additional effort. OBIEE click behaviors can 
be changed using action links to many different behaviors, as shown in Figure 11-17.

FIGURE 11-17. Edit Action Link dialog

In addition, double-click behaviors and right-click behaviors add flexibility for 
users. Right-clicks allow for visualizations to be acted upon. For example, Figure 2-38 
in Chapter 2 shows many different actions that can be taken on a pivot table. Some 
visualizations such as scorecards have natural built-in click events. Design your 
visualizations for maximum flexibility, and your users will be happier.

Summary
When designing data visualizations, you should keep additional topics in mind. 
Principles of good design should guide your visualizations. Dashboards should 
have unity as well as a sense of harmony, balance, and rhythm. Keep in mind the 
proportion of the data and the visualization, but if a certain concept is the dominant 
concept, grant it the proper space.

Color is extremely important in visualizations. Take care in selecting your colors, 
using tools such as Colorbrewer 2.0, iWantHue, and the W3Schools HTML color 
picker, and using sequential, divergent, and qualitative color schemes as appropriate. 
You can even change the default colors for OBIEE so you don’t have to define them 
in each analysis.
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You can configure OBIEE’s skins, styles, and messages to suit your organization. 
Just bear in mind that this can take some additional effort and there is no guarantee 
that later OBIEE releases will not invalidate your changes.

Alerts can notify users to conditions that exist and can disappear when 
dismissed. This can help make dashboards more engaging. Just be sure to keep those 
alerts fresh—nobody wants to spend a great deal of time dismissing obsolete alerts 
that are no longer appropriate.

Appropriate data visualizations are influenced greatly by the properties of the 
data that is being represented. Use filters and selection steps to limit the amount of 
data being displayed and group it appropriately. Be sure to add explanations on 
visualizations that communicate to viewers how data is being filtered. Think about 
how the data should be sorted (or let the user sort it as needed), and think about 
how to handle null values.

Finally, interactions such as hover-overs (rollovers) and click events allow your 
visualizations to take on multiple roles and increase the engagement of your system 
with users.



CHAPTER
12

General Advice
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T
he best business intelligence systems are grown, not made. This is particularly 
true for superior dashboards and data visualizations. We the authors have 
seen BI systems that created tremendous value for their organizations and 

provided true competitive advantage. We’ve also seen expensive BI systems languish 
and go unused, almost like an abandoned Olympic village that cost millions but 
was never used on an everyday basis. In this concluding chapter, we’ll provide some 
general advice from our BI consulting practice.

Working with BI Catalog
It’s ever so easy to keep the catalog neat and tidy; all that’s required is to do little work 
on data visualizations and always accept the default settings. The reality, however, is 
that if you plan to use any of the information in this book, you’ll have to deal with 
cleaning up after yourself and others as you develop various analyses, compound 
views, dashboards, and other catalog objects. It is like creating a beautiful 
landscape garden. If you work hard the first few years to plant perennials according 
to a design, and work very hard to weed and prune, in a relatively short time you’ll 
establish the base, and you’ll find that the work lessens every year in maintaining 
the overall lines and structure. If you’re overly ambitious and go only with showy 
annuals and always start from scratch, you’ll have loads of weeding that will get 
progressively worse and you’ll have to start over every year from scratch. Also like 
gardening, it’s better to focus on one area at a time and to finish it and get it in 
shape than it is to try and weed the entire garden in a day and end up doing a poor 
job that does little else besides encouraging other weeds to grow faster.

Organizing the BI Catalog
If you let users develop and store whatever they want, wherever they want, under 
the guise of “self-service BI,” with no structure and no guidance, you’ll end up with 
a mess. Although we the authors are strong supporters of democratic BI, we also 
believe that creativity has to be balanced with structure and standards. We suggest 
establishing a basic pattern for organizing dashboards, analyses, and prompts and 
then sticking to it. Besides the standard advice of dev/test/prod environments, you 
should also have a folder for a development environment that is allowed to be a bit 
“messy.” Once objects are determined to be useful and important, they get 
“promoted” out of the development folder into the overall catalog structure. Try 
organizing the catalog by major logical divisions and then organizing dashboards 
and other components underneath those. Here are a couple of alternative strategies 
from SampleApp.
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In the first example, shown in Figure 12-1, all dashboards are placed in their own 
“dashboard folder” (this is necessary for the dashboards to appear in the Dashboards 
drop-down menu) while objects such as prompts that are shared commonly among 
more than one dashboard are organized in a Subject Area Contents folder. Objects 
such as analyses, prompts, and filters that appear on only one dashboard are 
organized into their own folder (typically related directly to the dashboard). This is 
the structure we recommend most often. It allows developers to ask a simple question: 
Does this object appear on more than one dashboard? If so, it gets organized under 
the subject area folder. If it appears only on one dashboard, it goes in the folder for 
that specific dashboard. Use naming conventions that make it obvious which folder 
goes with which dashboard. When dashboards have a large number of pages and 
objects, incorporate subfolders for individual pages.

FIGURE 12-1. Organizing OBIEE’s catalog by dashboard

In the second example, shown in Figure 12-2, objects are organized by their 
object type rather than by what dashboard they appear on. There are separate 
folders for actions, agents, conditions, indexes, prompts, and queries. This alternative 
organizational strategy may make more sense in some cases. For example, we’ll 
sometimes set up a special folder for dashboard prompts, just be sure to keep track 
of which dashboards use which prompts (there are often subtle differences between 
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prompts, and it can be tricky determining which version should be modified or used 
on a new dashboard). Many of the techniques and frameworks from Master Data 
Management apply to the organization of catalogs. It’s likely that your organization 
already has some standards that can be adopted to define a strategy that makes most 
sense for your OBIEE implementation.

FIGURE 12-2. Organizing OBIEE’s catalog by object type

Copying Dashboards for Modifying
Developing multiple versions of dashboard pages can be tricky for several reasons. 
If you edit your dashboard layout in the Dashboard Builder interface, you have to 
commit your changes or lose them when you navigate to another page (and there’s 
no multilayer “undo” function). This creates the potential of having to re-create an 
original version and retrace all of your edits. Although the Preview option exists, it’s 
tough to work on a version for a period of time without saving it. Also, the Save As 
option on the Dashboard Builder creates a new copy of the entire dashboard, not 
just the page you’re working on.

When making minor changes to dashboard pages or when creating multiple 
versions for review, here’s a tip for faster and more flexible development. Start in 
the catalog view. Copy and then paste individual dashboard pages into the same 
dashboard from the catalog view. Figure 12-3 shows how to highlight an individual 
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dashboard page and click Copy. A new dashboard page titled “copy of …” will be 
inserted onto the dashboard when you choose the Paste button (next to the Copy 
button). This preserves the original dashboard page and places an identical page 
in the same dashboard. Analyses, prompts, and other objects can be reused or 
modified and copied into the same folder structure with this method. Be aware that 
any changes to the analyses or other objects are shared between the old dashboards 
and the new dashboard, so be careful with changes.

FIGURE 12-3. Copy and paste dashboard pages in catalog view for fast development.

Using Save As
Beginning with OBIEE version 11.1.1.7, there is a Replace Analysis option in the 
Save As menu (shown in lower left corner of Figure 12-4) when the Edit or 
Analyze link is clicked for an analysis that is embedded in a dashboard page. 
This greatly speeds the development process. Be sure to enable the Edit and 
Analyze links in the dashboard development process for access. This enables a 
developer to be looking at a dashboard and simply click the Edit button to make 
a quick change. You can also make a few different versions of views in the 
analysis itself, create a few different compound views, and then select the view 
you want to show on different dashboard pages. If you find yourself constantly 
going back and forth between Answers and the dashboard layout editor, consider 
whether there are some methods that might speed your development process and 
keep the “mess” in the catalog to a minimum. You can also open multiple browser 
windows so you can be in multiple places at once.
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FIGURE 12-4. The Replace Analysis option is enabled when using Edit and Analyze 
Report links for analyses embedded in dashboards.

For more involved development processes, copy the entire dashboard into a 
development folder. Be sure to rename and replace any modified catalog objects to 
avoid modifying original versions. Make sure you regularly archive your catalog so 
that if you want to revert to an earlier point in time (say, before you made a major 
change to a dashboard and its analyses), you can restore your system.

Keeping the Catalog Clean
Neat and organized catalogs with a minimum of redundancy and clutter are 
important. However, the development process often requires the evaluation of 
multiple copies of otherwise complete analyses. Just as work on the job site often 
involves stopping before quitting time so that the worksite and tools can be cleaned 
and put away, make sure you allocate sufficient time in your work plan to straighten, 
organize, and standardize your catalog during data visualization development. 
Recognize that development best practices are sometimes at odds with production 
best practices.
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Search to the Rescue
You should use the techniques outlined in this chapter to organize the BI catalog 
properly, but there are tools you can use to navigate through the catalog to find 
objects more easily. For example, the search bar at the top of the screen can find 
specific types of objects that contain certain words. Expect that this feature will only 
become more powerful and easier to use with the integration of Endeca technology 
in Oracle BI. You can also use the Catalog screen for sorting by last-modified date to 
find a catalog object you modified the day before.

Development Standards
As stated earlier in the book, we borrow heavily from the web development 
community when determining best practices for BI system development generally 
and dashboard development specifically. Ask if there is a web standards guide or 
manual. Standards manuals are common in the world of big brands, licensing, and, 
increasingly, large web implementations. These manuals typically specify guidelines 
for font usage, color palette, screen resolution, and layout grid, to mention only a 
few items. These documents are immensely useful for the following reasons:

 ■ They have already typically gone through some type of corporate vetting 
process.

 ■ They are typically user focused and possess a strong sense of community 
identity (particularly when compared with documents originating in the IT 
department).

 ■ They outline the style that many in the organization associate with website 
interfaces.

 ■ They are often put together by professional designers who have an 
appreciation for presentation.

 ■ They offer a context in which alternatives and options can be presented. It’s 
much easier to start with something than with a completely blank canvas.

 ■ They contain highly valuable specific information about corporate 
preferences. There’s nothing worse than getting halfway through a project 
and discovering that the corporate “red” is more a “brick red” with a 
specific hex code and then having to spend hours changing several dozen 
analyses and dashboards.
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Why Have Development Standards
Organizations should establish a BI standards manual that guides all interested 
stakeholders in the organization’s preferences and establishes a common foundation 
for development. There are many, many benefits for this approach (and, as always, 
some need for deviation in specific cases), and the costs of establishing these kinds 
of standards always have an extremely high return on investment. Here are just a 
few of the reasons it makes so much sense to establish a BI standards manual:

 ■ Development is faster and more efficient because many “design” choices 
such as color ramp, font, prompt placement, and layout choice have already 
been made.

 ■ Battles over “look and feel” with executives who are highly experienced in 
their particular discipline, but maybe not so much in data visualization, are 
minimized.

 ■ Dashboards and analyses have a consistent interface, thus minimizing the 
amount of explanatory text, legends, and guiding visualizations needed to 
make common dashboards function well for a majority in the organization.

 ■ Dashboards and analyses are more functional and meaningful because 
patterns and associations are established and reinforced.

 ■ Users are better able to develop their own individual dashboards and 
analyses because they have established and effective patterns to follow.

The power and importance of easing user development efforts should not be 
underestimated. The best BI systems with the highest organizational returns always 
have a vibrant, active user development community. These communities are much 
more likely to grow and flourish when they have standards to follow.

What to Include in Development Standards
Here is a short list of some of the topics you may want to address in your BI 
standards manual:

 ■ Consistent placement of certain prompts. Users become accustomed 
to finding options for parameterizing and customizing dashboards in a 
common location.

 ■ Consistent use of navigation links and options. Navigation difficulty is one of 
the most consistent complaints in large BI systems.
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 ■ Common meaning attached to formatting options such as bold, colored 
font, underlining, and italics. These minor formatting options can help users 
understand and leverage BI interfaces.

 ■ Common symbols in table views, maps, trellis charts, and scorecards. 
People learn to scan dashboards very quickly for meaningful messages. 
Consistent usage patterns lead directly to speed and completeness in 
scanning.

 ■ Elimination of gridlines, green bar styling, and other unnecessary visual 
noise. Old preferences sometimes die hard. Having a visual standards 
manual paves the way for eliminating legacy views that hinder consistent 
interpretation. People adapt to new presentations much, much faster than 
they think they will.

 ■ Common meanings for certain colors. For example, the Midwest division 
should not be blue in one dashboard and green in another.

 ■ Reinforcement of a “best practice” approach to business intelligence rather 
than a personal “taste” or opinion-based approach.

Working the Project
Working in a BI project inevitably involves multiple communities and often—
shockingly!—the interests of those communities do not align perfectly. Still, it is 
definitely worth involving multiple communities in design sessions, sign-off 
sessions, and user-acceptance testing.

We the authors often hear that users are accustomed to seeing their information 
in a particular format and that we should replicate the existing system as a “first 
step.” This typically means replicating hundreds or even thousands of static reports 
(many which have had extensive modification in Microsoft Excel). This often means 
that BI projects “embalm” old structures, old habits, old processes, and old 
perspectives. We often tell clients to think of it this way: We are building a new 
house together. Sure, you want people to know where things are, have a sense of 
continuity and comfort, but do you really want to lay out the rooms exactly like they 
were in the old house and to put the same old furniture exactly where it was? Sure, 
keep your favorite comfortable chair (especially if it’s a classic leather club chair) and 
the rosewood dining table, but doesn’t it make sense to take full advantage of the 
power of the software and to deliver maximum value to the organization? Of course, 
we need a strong foundation and we also want to make the house comfortably large, 
but we shouldn’t we finish it and furnish it appropriately so that people will want 
to use it?
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This analogy of getting the physical systems right (electrical, plumbing, heating 
and air, and so on) and of finishing rooms professionally often helps break through 
the tyranny of either replicating the existing system or just focusing on the “back 
end” and doing the absolute bare minimum on the front end. After all, who wants to 
work in a cold concrete room sitting on a broken-down hard metal folding chair that 
is 20 years old? Most IT professionals are understandably enthusiastic about the 
systems they work on. (The plumbing is all copper! It will last for generations, and 
it’s easy to work on.) However, truth be told, most users simply want decent water 
pressure and to not run out of hot water while taking a shower. What we’re talking 
about here is extending the overall style, concept, and function of the building to 
the design and finish of the interior.

Working with Executives
One of the most challenging aspects of working in business intelligence in general 
and data visualization specifically is the need to guide powerful, opinionated, self-
confident executives toward “best practice” visualizations that may look different 
from their legacy reports. Just as everyone who eats thinks they are an expert on 
food and “what tastes good,” everyone who has ever looked at a report thinks they 
know how information should be presented. Part of the secret of making progress in 
improving data visualization in BI systems is to understand how to work effectively 
with successful people who are used to being in positions of influence and power.

There is no substitute for having a strong technical understanding of data 
visualization best practices in terms of human cognition and being able to explain 
how different visualizations differ from a cognition/interpretation perspective and 
why a particular version of a table, graph, or dashboard might be more effective 
than another version.

When working with executives, consider using mobile technology. Many 
executives develop a personal relationship with a mobile device that can help you 
“sell” the rest of the technology to the organization. If it can run on their favorite 
mobile device, you may gain an ally in the organization!

Working with IT and DBAs
Although working with executives and convincing them of the importance of data 
visualization best practices can be challenging, it can be equally challenging 
working with the “other side of the fence” in the IT organization. IT administrators 
and DBAs are often so focused on data management and processing issues that it 
may be dangerous to assume that they will be supportive of data visualization 
investments and initiatives. It’s important to garner their favor by addressing the 
advantages of superior data visualizations on their terms and from their particular 
perspectives. Most DBAs care about the data—its accuracy, its completeness, its 
timeliness, and so on. Always emphasize that data visualization is all about the data 
and representing it accurately.
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Whole Organization
Different managers and executives will always have different perspectives and 
preferences on the same issues. The key to delivering value to the organization is not 
finding out what individual preferences are; instead, it’s understanding what 
common positions are most powerful in driving attention and influencing decisions 
between alternatives. Therefore, the better question to ask an executive is not “Do 
you like this?” or even “What do you want see?” but rather “What do you want 
other people in your organization to pay attention to?” Again, don’t ask executives 
“What are you hungry for?” or “What do you want to eat?” It’s better to ask them, 
“What should we put on the menu for others in the organization to have for 
dinner?” It’s like they’re ordering for the table.

We advise against just letting users choose whatever they want. Typically, that 
involves building a huge buffet with lots of waste and poor quality as the food sits 
around. Because there are always cost constraints, the preparation and 
presentation quality also get somewhat compromised. Of course, it’s important to 
offer some choices and to have an array of dishes, but if you end up trying to do a 
little of this and a little of that, it’s likely to not be very good. If everything is a 
“made-from-scratch dish,” where the diner gets to choose whatever they want, it 
will be hard to make it quickly, to have efficient processes, and to do it at scale. In 
short, you need a balanced menu with plenty of choices for different audiences, 
but it’s probably better to focus on a certain style of food rather than trying to cook 
anything and everything.

Developing Trust in BI Systems
Trust is perhaps the most important issue. You want everyone to trust that the data 
is good quality and that it is correctly prepared. Listening carefully, responding to 
reasonable requests for customization, and confirming confusing orders before they 
are prepared all work hand-in-hand to build trust.

Here are some simple recommendations:

 ■ Ask executives to choose between two or three recommended solutions. 
It’s always a good idea to offer a choice, but make sure that the choices 
offered are in keeping with what can be delivered and make sense. If you are 
designing a dashboard, prepare a couple of versions, make a recommendation 
(along with why), but also offer an alternative or two. Give them time to 
actually try it out using an interface that makes sense to the group. Don’t 
prepare only one and ask, “Do you like this?” Even if they do like it, they 
may offer suggestions for changes that are not helpful or, even worse, they may 
come up with their own ideas that are impractical or misguided.

 ■ Always find out what perspectives or comparisons are of most interest to 
executives. This is of paramount importance, not only in “selling” BI dashboards, 
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but also in designing them for organizational effectiveness. Although 
executives are not always anxious to schedule time in the design phase, 
they are usually more than willing to share their insights once a version is 
designed and presented. It’s best to present an initial design and get some 
feedback early (even if it’s only one dashboard) than it is to present an entire 
system and ask them, “Do you like it?” Work hard to hear their first-time 
input from a business perspective and strive to integrate what they are saying 
on future designs and iterations.

 ■ Know that executives are your client and that the client is always right. 
You won’t win if you try to convince someone that they are wrong 
(especially about their own preferences). Try to understand the root cause 
of their preferences, but also try to stay away from conversations that are 
dominated by various people’s impressions of “style” and “look” regarding 
data visualizations. There’s more to be gained by understanding their 
motivations than there is their surface opinions. Pivot feedback to be about 
understanding data, finding evidence to support decisions, and focusing 
organizational attention on specific issues and perspectives.

 ■ Use legacy reports to understand what information carries value, but 
not as a template for development. If you can get actual usage data, all 
the better (existence doesn’t equate to usage). Reassure users that they 
will get the same quality data and the same information, but the format 
and presentation may be modified (assure them that they will have the 
opportunity to state preferences and offer feedback). We the authors have 
often started BI projects with a “replicate the reports that already exist first” 
mandate. Replicating 2,000 legacy reports with 2,000 dashboards doesn’t 
make a great deal of sense. When we encounter this situation, we try hard 
to focus on data and data integrity first (they understandably don’t want 
to “go backward”). We try to understand the comparisons and thresholds 
that have business significance and develop those reports/dashboards first, 
and then we get feedback on them rather than replicating everything that 
is 20 years old. In other words, you should use the past as a guide to shape 
(not constrain) the future.

 ■ Keep legacy views, reports, and dashboards, but put new visualizations 
at the top and push the old to the bottom and the back. Executives are 
sometimes terrified of having their legacy reports and views “taken away.” 
They may be intrigued with new visualizations, but they don’t want to 
lose anything. For example, let’s say that an organization has been using a 
complex table view for many years (legacy Excel view with lots of columns 
that someone designed 20 years ago). In this case, you can keep the old 
view, but place it at the bottom of the dashboard. You want to put newer 
visualizations (such as a graph and a smaller table designed for quick 
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scanning and drilling) on top. Invariably, the old table will be used less 
and less, and it may even be able to be demoted to a different dashboard 
page in the future. The point is this: understand that taking views away from 
people is threatening and that it is much easier to add new views than it is 
to replace old ones with new. As stated before, people adjust very quickly 
to new presentations that are well designed, but they sometimes need 
reassurance that they will not lose their old, familiar visualization.

 ■ Continually revise, edit, and improve the most critically important dashboards 
and analyses. Business is not static, and deriving insight from data that is 
constantly changing and finding evidence for business decisions that must 
evolve with changing times means that BI systems must evolve and not be 
static. Although we encourage a “development/test/production” progression 
for important new system elements, visualizations are somewhat different 
from pure data accuracy and verification. The “dev/test/prod” mindset should 
not present an obstacle to incremental improvements. Obviously, care must 
be taken in promoting any changes. Although we often work on “projects,” 
we encourage our clients to adopt a “process” mentality over a “project” 
mentality for business intelligence and analytics. Although plenty of ink 
has been spilt in praise of “agile” development and in critique of “waterfall 
projects,” we work in both environments. Despite the metaphor, we try to get 
whatever directional feedback we can get from users whenever possible. You 
might say we believe in the spirit of agile but live in the reality of waterfall. 
We don’t believe, however, that superior BI systems are ever “finished.” We 
also believe in revising the most important elements and pieces and not just 
in building new extensions. The system is strong when the core is strong. It 
takes pruning and training as well as weeding and feeding to make it so.

Getting Started
At our data visualization workshops and seminars, we consistently get asked one 
question afterward: “How should we get started?” Most OBIEE implementations are 
large, complex, and represent significant investment in time, money, and effort. 
There are few “greenfield” situations where everything can be designed from scratch 
and data visualization best practices can be entrenched as the incumbent. We typically 
encourage firms to consider a few different options.

Workshops
The first option is to identify a core group of stakeholders from the OBIEE community 
and to conduct an internal data visualization workshop, typically either a half-day 
or full-day session. Although we are used to leading such sessions, this book would 
provide a good outline for topics and issues that an interested reader could use to 
put together their own workshop. You don’t necessarily need to hire experts; just get 
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it done sooner rather than later. The goal of the workshop is to expose users to best 
practices and to get them to consider what portions of their implementation are 
strong from a data visualization perspective and what areas need improvement.

You will have a more engaging and productive time if you have wide 
representation from as many different departments and functional areas as possible 
and a safe environment where people can ask questions and challenge assumptions. 
Often, the simple act of bringing together different people with different perspectives 
enables design priorities to emerge. Assign someone to take notes to capture the 
feedback. This is particularly productive with users who create their own queries in 
Answers. Most everyone wants to do things “correctly” and not to make mistakes. 
People who design queries and analyses are understandably proud of their work 
and do not want to be criticized for it. It’s often easier for them to hear about data 
visualization best practices for the first time in a “safe” group environment such as 
a workshop than it is to have their work corrected by a supposed expert. After the 
workshop, it’s easier to approach people and find out if they want help improving 
their dashboards and visualizations (many will). It’s easier to help people improve their 
work than it is to fix their mistakes.

Assessments
The second recommendation is to seek an independent assessment of your OBIEE 
implementation from an outside party. This typically includes an evaluation of the 
strengths and weaknesses of an OBIEE implementation and ranges from dashboard 
design, to query and analysis work to the repository. The central aim is to develop a 
growth and improvement plan for the system. Some systems have strong data modeling 
and need only minor tweaks to dashboards and visualizations. We sometimes find that 
work on data visualizations uncovers weaknesses elsewhere in the system. A “health 
check” assessment before engaging in extensive catalog reorganizations or dashboard 
development projects will often enable a faster and smoother development path. As 
mentioned earlier, envisioning a BI system as a living environment helps identify which 
areas can be weeded and which need to be replanted.

Training
We find that very few OBIEE implementations include sufficient budget for training. 
Because they are often treated as “waterfall projects” with defined deliverables 
(typically enumerated as a given number of reports and/or dashboards) and not as 
ongoing systems that grow in size and capability over time, developing skills for 
both users and developers is often overlooked. There is only so much information 
that people can absorb at any moment in time. Our experience is that training 
without a follow-up mentoring and assessment program only goes so far toward 
developing the full potential of a group and of a system.
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Imagine starting a sports team where one week of training is deemed sufficient 
to teach a group of players the rules to the game and their basic positions. The team 
can just learn the rest “while playing the game.” In contrast, our typical guideline is 
to set aside 10 to 20 percent of the total project budget for training. We also 
recommend that the training budget be allocated over an extended period of time 
(six months on average) and include not only standard classroom or online training 
sessions, but also follow-up assessments and advanced sessions.

It’s a mistake to try and cover all techniques in one session. Instead, it’s best to get 
people started using the software and completing tasks and then to come back and 
refine, redirect, and extend their skills and capabilities. This is particularly true when 
training programs are designed for report and dashboard development in OBIEE. 
Because OBIEE is such a large system with such broad capabilities, most organizations 
are using only a fraction of what it can do and are seriously underdelivering on the 
total value that it can deliver to the organization.

Metadata Communication and Documentation
Organizations should invest in metadata communication, not just documentation. 
Although most IT professionals understand and appreciate the need to document new 
systems and processes, they overestimate the knowledge of their users. Users will 
seldom read full documentation sets, but they will often take advantage of hover-over 
and mouse-over tips, collapsible narrative views, and information. Training and, 
metadata communication (considered to be a part of data visualization) are typically 
underutilized. Many of the problems with the consistent interpretation of data 
visualizations such as tables and graphs can be avoided by using well-considered and 
edited titles, field descriptions, viewing and interpretation tips, and data transparency 
such as filter and selection step views. Although a picture is sometimes worth a 
thousand words, the addition of a few well-chosen words can clarify a message in 
a smaller amount of space.

The Long Road
Once one starts on the journey of improving the quality of data visualizations and 
dashboards, one must accept that there is a long road ahead. There will always be 
those who choose not to understand, or those who cling to legacy presentations. The 
good news is that effectiveness and quality generally win the longer races because 
their value shows over time.

There are two mutually exclusive and yet compelling views on developing 
superior systems of any kind (including data visualization in OBIEE): “If it’s worth 
doing, it’s worth doing right” and “The perfect is the enemy of the good.” The first 
warns us of the dangers of incomplete, sloppy, or poor quality work that will likely 
impose ongoing costs for rework or inefficiency. The second advises us of the laws 
of diminishing returns and that opportunity costs exist for over-engineering and not 
putting systems into production.
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In most situations, we strive to balance competing interests, priorities, and 
strengths. We take inspiration from Goldilocks, who “called ’em as she saw ’em” 
and found that steering away from extremes toward a middle solution is usually a 
sound approach. We often describe a particular solution as “Goldilocks,” not too big 
or too small, not too cheap or too expensive. We also take inspiration from Steve 
Jobs of Apple who famously said, “In most people’s vocabularies, design means 
veneer. It’s interior decorating. It’s the fabric of the curtains and the sofa. But to me, 
nothing could be further from the meaning of design. Design is the fundamental 
soul of a human-made creation that ends up expressing itself in successive outer 
layers of the product or service.”

Make things simpler and cleaner and strive to tell clear, concise stories. Data 
visualization is ultimately about communicating data stories and guiding both 
individual users and organizations.

Summary
Creating effective data visualizations in Oracle BI is not only about the visualizations—
it’s also about how you keep track of changes, run the project, and more. The BI catalog 
is the heart of your system. If you keep it clean and organized, other developers will be 
able to find your visualizations and work more effectively on content. Also, think 
about what you might modify before you edit a dashboard or visualization. Saving and 
keeping track of intermediary copies encourages experimentation—you won’t be able 
to create effective visualizations without experimenting! Just be sure to clean up after 
you are done experimenting.

You will save time and have improved dashboards if you set standards. This also 
helps encourage buy-in from your users. Speaking of users, make sure you take into 
account all of your stakeholders’ needs, including executives, IT personnel, and the 
rest of the user community. Instead of asking these people what they want, ask them 
what they think the organization would benefit from. That will encourage each 
stakeh older to think of the system from others’ perspectives.

Learn from past systems, but don’t necessarily replicate them. You will encounter 
some resistance to change, but if you can get people focused on the future and 
the benefits of the changes, they should agree to the changes. This is helped if you 
emphasize that the system will continue to evolve. BI is about making better decisions. 
Business conditions change and organizations learn, so BI systems need to change 
as well. BI is a mindset, not an end goal.

Good ways to start focusing on data visualization are with workshops, assessments, 
and training. This helps stakeholders recognize the value of proper visualizations. 
Focusing on standards and best practices takes the subjective topic of competing 
“tastes” off the table and allows people to discuss what benefits the organization 
the most. Effective visualizations help organizations create cohesion and make 
better decisions.
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prioritizing on executive dashboards, 182
showing Predicted Sales Next Year, 124
significant digits in, 295
using variable shapes on maps for, 110–112

formatting
BI Publisher support for XBRL, 159–160
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summary review, 314
working the project, 307–311
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getting started
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overview of, 311
training, 312–313
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goals, BI system, 2–3
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graphics

BIMAD design interface, 265–266
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line graphs, 65–68
tables, 28–30

graphs
area, 84–85
bar, 69–77
best practices, 92
BI Publisher Layout Editor, 163–169
bubble, 88–89
changing default color, 280–281
configuring Master-Detail linking, 211
dashboard best practices, 9–10
dashboard layout, 193
data visualization views, 10–11
displaying graph prompts as slider 

prompts, 213
improving SampleApp, 14–16
line, 60–68
line-bar combo, 77–80
overview of, 60
pareto, 90
pie, 81–83
placing on maps, 113–115
radar, 89–90
ratio of tables to, 12–13
scatter plot, 85–87
summary review, 91
time series line, 68
waterfall, 80–81
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green/red color blindness, 273
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unnecessary, 307
eliminating unnecessary, 30
improving SampleApp, 15
interacting with BI Publisher, 163
line graphs and, 60
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grid lines (cont.)
mobile dashboards and, 252–253
tables and, 8

grouping objects, on dashboards, 208
grouping values, 292–293

HH

H (Hue), in iWantHue, 277–278
Hand tool, panning on maps, 104
hard-coded hyperlinks, 35
harmony, as design principle, 271
HCL color space, iWantHue, 277
headings

adding padding to columns, 30
column, 23
column and folder, 31–34

health check assessment, OBIEE 
implementation, 312

heat map-style views
conditional formatting, 53–54
creating, 102

Help text, collapsible sections for, 202–203
HERE data, MapViewer, 99–100, 118
hex codes

HTML Color Picker, 279–280
iWantHue, 278

hierarchical columns
comparing measure columns, attribute 

columns and hierarchical columns, 209
pivot tables, 48–50

hierarchy, dashboard layout mechanics, 192
histograms, line-bar combo graph, 77–80
horizontal bar graphs

stacked, 72–76
when to use, 71–72

horizontal x-axis
line-bar combo graphs, 77
line graphs, 60–61
pareto graphs, 90
scatter plot graphs, 86–87
time series line graphs, 68
trellis charts, 129
waterfall graphs, 80

hover-over action
drilling on maps, 105–106
HTML text, 33
as interaction, 296
zooming detail on maps, 115–116

HTML Color Picker, 279–280
HTML tags

Column Format tab, 32–33
hover-over text, 33

Hue (H), in iWantHue, 277–278
hyperlinks

avoiding hard-coded, 35
customizing display in user interface, 

283–284
navigation actions, 226–229

II

image prompts, 221–224
importance score, dashboards, 184
index measures, radar graphs, 89
indexed values, vertical bar gauge view, 135
individual dashboards, exploration views, 10
information density, maps, 95
initiatives, OSSM, 236–237
inner quartile range (IQR) bar, boxplot graphs, 

137–139
integration, custom map, 121
interactions

BI Publisher, 162–169
click events, 296–297
data visualizations, 296–297
executive dashboards, 182
graph, 60
hover-over, 296
iWantHue interface, 278
maps, 104–106
overview of, 296
trellis charts, 127–128

Internal Process Perspective, OSSM, 235
introduction

about Oracle BI 11g, 2
BI system goals, 2–3
dashboard best practices, 7–10
dashboard design examples, 11–16
data visualization graph views, 10–11
future of BI data visualization, 16–18
human resistance to doing numbers, 4
principles of BI dashboards, 5–6

intuitiveness, of maps, 95
IT organization, 308
iWantHue online tool

changing default color of graphs, 280–281
entering colors into HTML Color Picker 

from, 280
working with, 276–278

JJ

JDeveloper, 141–142
JQuery, visualization capabilities, 

152–155
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JSON

iWantHue hex codes for, 278
rendering D3 visualizations with 

jsonStr, 149

KK

Keep Only operator, selection steps, 291
KPIs (Key Performance Indicators), OSSM 

visualizations
cause-and-effect maps, 242–243
custom views, 243–244
overview of, 235–236
watchlist view, 238–239

KPIs (Key Performance Indicators), radar graphs, 89

LL

L (Lightness), iWantHue, 277–278
labels

avoiding needle-style gauge, 134
graphs, 60
horizontal bar graphs with longer data, 

71–72
pie charts, 81
proportion/scale of, 272
for visualizations, 294–295
when filtering data, 290

latitude
determining polygon with, 97–98
geocoding using, 98–99
placing variable shapes on map, 110
points on maps as, 97

layers
map, 96
MapFeature, 117–121

layout
basic dashboard, 186–188
BIMAD, 255–257, 262, 266
dashboard columns, 194–200
dashboard mechanics, 191–193
dashboard sections, 200–203
development standards for, 306

Layout Editor, BI Publisher, 161–169
Layout editor pane, trellis charts, 130
Layout pane, table views, 39–44
Learning and Growth Perspective, OSSM, 235
legacy reports

developing trust in BI systems, 310
overcoming clinging to, 313
working with executives and, 308

legends
expandable and collapsible map, 102
pie charts, 81
waterfall graphs, 81

Life Time Value (LTV) bin, 209–210
Lightness (L), iWantHue, 277–278
line-bar combo graphs

measures for bars, 137–138
in trellis charts, 128–130
when to use, 77–80

line graphs
area graphs vs., 84
avoiding 3-D effects in, 81
in BI Publisher Layout Editor, 166
improving SampleApp, 15
line-bar combo graphs, 77–80
mobile dashboard, 251–252
overview of, 10–11
time series, 68
in trellis charts, 128–129
when to use, 60–68

line strings, maps, 97, 115–116
links. See hyperlinks
List Boxes, 217
location services, mobile devices, 259–261
locations

bubbles/variable shapes specifying map, 
108–112

business data related to, 99–100
data markers specifying map, 107
maps as physical representations of, 

95–96
longitude

determining polygon with, 97–98
geocoding using, 98–99
placing variable shapes on map, 110
points on maps as, 97

LTV (Life Time Value) bin, 209–210

MM

Make a Palette button, iWantHue, 277
manager dashboards, 183
map views

benefits of, 11
chloropleth maps with color fill BI data 

layer, 101–103
common symbols for, 307
dashboard layout, 192–193
deciding what to show, 95
as detail views, 213–215, 259
distance relationships in, 95
improving SampleApp, 14–16
on mobile devices, 259–261

MapFeature layers, 117–118
maps

bubbles/variable shapes on, 108–112
choropleth, 101–103
color choices, 106–108
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maps (cont.)
combining data sets/map feature layers, 

117–121
custom integration of, 121
geocoding, 98–99
image prompts used with, 221–222
interacting with, 104–106
justifying/when to use, 94–96
layers, spatial basics and, 96–98
MapViewer and. See MapViewer
overview of, 94
placing graphs on, 113–115
placing lines on, 115–116
summary review, 121

MapViewer
administration, 100–101
custom map integration, 121
defined, 99
MapFeature layers, 117
and OBIEE, 99–100
themes, 96
types of metadata in, 99

Margin interface, BI Publisher, 163–165
Master-Detail linking

configuring, 209–211
dashboard interactions and, 209
formatting views, 212–213
mobile devices, 250–251
slider prompts, 213

master view, map view as, 259
measure columns, comparing with attribute 

columns and hierarchical columns, 209
measures section, pivot tables, 23
Memory Palace technique, 95
messages

defining user interface, 283–284
integrating alerts, 284–286

metadata
organizational investment in, 313
types of MapViewer, 99

miles, as line strings on maps, 97
Minimum Size option, dashboard column 

size, 200
Mobile App Designer. See BIMAD (BI Mobile 

App Designer)
mobile dashboards

BI Mobile App Designer, 249, 261–266
gestures for, 258
layouts, 255–257
map views, 259–261
OBI Mobile HD/Oracle BI Mobile, 248–249
overview of, 246–247
performance tiles for, 56, 251
screen resolutions, 249–250

for specific role/use case, 250
summary review and tips, 267
table size, 250–251
viewing content, 246–249
visualizations of overall pattern, 251–252
web browser and, 247–248
white vs. black backgrounds, 258–259
working with executives, 308

Mobile Layout option, 256
mouse rollovers, graphs, 62
multidimensional (cube) data, analyzing with 

pivot tables, 23
My Dashboard, 178
“My Location” pin on maps, OBI Mobile HD, 

259–260
mydata array, rendering D3 visualizations, 149

NN

naming conventions
formatting column/folder headings, 31–32
renaming views, 38–39
tables, 24

narrative views
D3 visualizations, 149
dashboard layout, 192
trellis charts, 127–128

native OBIEE, extended visualization views
data distributions with stacked bar graphs, 

136–140
Oracle ADF, 141–142
overview of, 136
R visualizations, 142–147
third-party visualization engine D3, 

147–152
navigation

action link menus and navigation 
dashboards, 230–231

BI Catalog, 305
BIMAD, 262
development standards for, 306
drill, 229
link, 226–229
mobile dashboards, 254
opening new browser windows, 230
overview of, 225–226
summary review, 231–232
zoom, 230

need statements
pivot table views, 45–46
table design, 24

needle-style gauge view, 134–135
notifications, using alerts, 284–286
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null values, working with, 295
numbers

Data Format tab for, 36–38
human resistance to, 4
slider prompts for selecting numeric 

ranges, 221
table best practices, 57

OO

OBI (Oracle Business Intelligence) 11g
about, 2
BI dashboards. See dashboards
BI Publisher vs., 158–159
business goals, 2–3

OBI (Oracle Business Intelligence) Mobile HD, 
247–249, 259–260

objectives, OSSM
cause-and-effect maps showing, 242–243
defined, 236
strategy maps showing, 241–242
strategy trees showing current state, 239

objects
copying for modifying, 302
organizing catalog by type of, 301–302
OSSM, 235–236
showing associations between 

dashboard, 208
OLAP (On-Line Analytic Processing), 23
open action, in navigation, 230
Open-Hi-Lo-Close graphic visualizations, 141
operators

choosing for conditional format, 51–52
selection step, 291

optical illusions, color, 273
Options menu, mobile devices, 255
Oracle Advanced Analytics, 142–147
Oracle Business Intelligence 11g Developers 

Guide (Rittman), 3
Oracle Scorecard and Strategy Management. 

See OSSM (Oracle Scorecard and Strategy 
Management)

Order Date-Time column heading, HTML 
hover-over text, 33

ORE box plot graphic, BIP data set definition, 
145–146

organization, of BI Catalog
cleaning, 304
overview of, 300–302
using Save As, 303–304

organization, of map layers via themes, 96
organizational dashboards, explanation views, 10
Original Layout, mobile devices, 256–257

OSSM (Oracle Scorecard and Strategy 
Management)

cause-and-effect maps, 242–243
custom views, 243
initiatives, 236–237
KPI watchlist view, 238–239
KPIs, 235–236
objectives, 236
overview of, 234–235
scorecards defined, 237–238
strategy maps, 241–242
strategy trees, 239–240
strategy wheels, 240–241
summary review, 244
visualizations, 238–243

outliers, filtering data, 289–290

PP

padding, 30, 40
Page Size, dashboard property, 193–194
pages, dashboard layout, 187
palettes

ColorBrewer2, 276
iWantHue, 277–278

panning, on maps, 104
parent/child structure, OSSM strategy trees, 

239–240
pareto graphs, 90
Pareto principle (80/20 rule), 288
pastel colors, qualitative color schemes, 276
patterns

distance relationship on maps, 95
heat maps showing, 53–54
maps vs. other visualizations, 96
mobile dashboards showing, 251–252
variable shapes revealing striking, 

110–111
percentile binning

marking map locations with bubbles, 108
overview of, 293
placing graphs on maps, 113–115
sequential colors and, 275
variable shapes and, 110–111

performance analysis, 3
performance tiles

mobile dashboards, 251
overview of, 55–56
performance gauges vs., 133

perspective links, OSSM strategy maps, 241–242
pie graphs

100% stacked bar graphs similar to, 76
in BI Publisher Layout Editor, 166
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pie graphs (cont.)
overview of, 11
placing on maps, 113–115
when to use, 81–83

pivot table views
conditional formatting for, 48–54
dimensions in, 46–48
editing with Results tab, 44–46
need statement and, 24
right-click interaction menus, 54–55
table views vs., 23–24

pixel perfect visualizations, BI Publisher, 158
pixel weight, line graphs, 62
PNG visualization, R Enterprise, 143–145
POI (point of interest) locations, 117–121
points, map, 97
polygons, map, 97–98
portal operations, executive dashboards, 182
position. See alignment/position
position analysis, 2
Predicted Sales Next Year, forecasting, 124
predictions, prioritizing on executive 

dashboards, 182
presets, iWantHue, 277
Preview button

checking dashboard layout, 196–197
copying dashboards for modifying vs., 302

projects, working
developing trust in BI systems, 309–311
with executives, 308
getting started, 311–313
with IT and DBAs, 308
the long road, 313–314
overview of, 307–308
with whole organization, 309

prompts. See also dashboard prompts
adding to table views, 41–42
calendar prompt, 219–220
cascading prompts, 224–225
Check Boxes, 217–218
Choice Lists, 218
copying for modifying, 302
creating/applying saved 

customizations, 225
customizing display in user interface, 

283–284
dashboard, 119
dashboard layout, 192
development standards for, 306
formatting dashboard sections, 201
image prompts, 221–224
List Boxes, 217
mobile dashboard design, 252, 254
mobile search interface, 257

organizing BI Catalog, 300–302
overview of, 215–216
placing alerts beneath, 285
Radio Buttons, 217
slider prompts, 221
stacked bar graph slider, 73
Text Fields, 219

properties
BI Publisher, 161, 163–165
Column Properties dialog, 25–26
dashboard Page Size, 193–194
Graph Properties interface, 63
setting for columns in Criteria tab, 25

proportion, design principle, 271–272

QQ

qualitative color schemes, 276, 280–281

RR

R Enterprise visualizations, 142–147
radar graphs, 89–90
Radio Buttons, 217
Recommended Visualizations, 286–288
red/green color blindness, 273
relationships, dashboard showing dependent, 208
Remove operator, 291
Rename View button, 38–39
repetition, creating rhythm with, 271
Replace Analysis option, Save As menu, 303–304
reports, BI Publisher

bursting, 174–175
as communication devices, 3
components, 160–161

reports, legacy, 310, 313
resources

BI Publisher layout, 162
color-usage strategies, 273
colorbrewer2.org, 274
iWantHue online tool, 276
line graphs with scale markers, 67
Oracle Business Intelligence 11g 

Developers Guide, 3
SampleApp Virtual Machine, 12

Results tab
editing pivot table views, 44–46
editing table views, 38–39

rhythm, as design principle, 271
ribbon, BI Publisher, 163–164
right-click interaction menus, pivot table/table 

views, 54–55
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ring bar charts, 142
ring graphs, 166, 265
risk management, OSSM annotations for, 234
roles

dashboard importance and, 184
designing dashboards for user, 180–182
mobile dashboard, 250

rollovers, bar/pie graphs in map views, 115
rows

designing table, 20–23
formatting trellis chart, 130–131
table view vs. pivot table view, 23–24

SS

SampleApp Virtual Machine, 12–16
Save As, Dashboard Builder, 302–304
Save as Default, 30–31
scale

of advanced trellis charts, 132
as design principle, 271–272

scale markers
dynamically scaled graphs, 74
line graphs, 65–68
pareto graphs, 90
waterfall graphs, 80

scatter plot graphs
BI Publisher Layout Editor for, 166
bubble graphs as type of, 88–89
improving SampleApp, 15
in mobile dashboards, 251–252
overview of, 11
when to use, 85–87

Scorecard editor, 236–237
scorecards

defined, 237–238
using common symbols, 307

screen resolutions
mobile dashboards, 198–199
mobile devices, 249–250
setting dashboard column size to Specific 

Size, 198
statistics, 193–194

scrolling
line graphs, 63
setting dashboard column size to Specific 

Size, 196
table best practices, 8
ticker fields, 189

SDO_GEOMETRY object type, 97
SDO_WITHIN_DISTANCE function, 119
search options

BI Catalog, 305
mobile device, 257

sections
adding to tables, 42
dashboard layout, 188, 200–203
multiple graphs, 74–75

selection steps, 189, 290–291
selector level, BI Publisher, 162
sequential color schemes, 275–276, 280–281
Show Chart link, strategy trees, 239–240
significant digits, 295
simple (Type 1) trellis charts, 127–131
single tap, mobile device gestures, 258
Situational Awareness, frontline employee 

dashboards, 182
size relationship

divergent color scheme for 
variance in, 275

proportion and, 271–272
skins, 281–282
slider prompts

overview of, 221
using Master-Detail linking, 213

sort order
overview of, 295
pie charts, 83
pie charts vs. stacked bar graphs, 76

span statement, JQuery sparklines, 155
spark charts

as advanced trellis charts, 131–132
advanced trellis charts similar to, 127
rendered by JQuery, 153–155

Specific Size option, dashboard columns, 196–199
split dual-Y stacked bar graphs, 171
stacked bar graphs

100%, 76–77
BIMAD design interface, 265
showing data distributions, 136–140
split dual-Y stacked, 171
traditional, 170
when to use, 72–76

Standard line graph format, 63–64
standards, dashboard, 185–186
Stepped Line graph format, 64–66
strategy maps, OSSM, 238, 241–242
strategy trees, OSSM, 238–241
strategy wheels, OSSM, 238, 241–242
structure, dashboard, 191
Style tab, Column Properties dialog, 26–31
styles. See also CSS (cascading style sheets)

dashboard, 185–186
line graph, 63–64
MapViewer, 99
table best practices, 8
user interface, 282–283

subfolders, organizing BI Catalog, 301
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sum (Signa) icon
adding totals to table views, 41
dimensions in pivot table views, 47–48

supplier dashboards, 183
symbols, development standards, 307

TT

Table prompts, 41–42
Table Properties tab, 44
table views

common symbols in, 307
conditional formatting for, 48–54
dashboard layout, 192
editing, 38–44
graphics for, 28–30
need statement, 24
performance gauges vs., 133
pivot table views vs., 23–24
right-click interaction menus, 54–55
selection steps for, 290–291

tables
best practices, 8–9, 57
Column Format tab, 31–34
Column Properties dialog, 25–26
conditional formatting, 48–54
Criteria tab, 25
Data Format tab, 34–38
designing, 20–23
editing pivot table views, 44–48
editing table views, 38–44
improving SampleApp, 14–16
including images in, 222–224
JQuery sparklines, 153–155
mobile devices using smaller, 250–251
need statements, 24
other tabs, 38
overreliance on big, 12–13
overview of, 20
performance tiles for, 55–56
ratio of graphs to, 12–13
right-click interaction menus, 54–55
sorting data in, 294
Style tab, 26–31
summary review, 56–57
table views, 24
table views vs. pivot table views, 23–24

tap and hold, mobile device gesture, 258
template component, BI Publisher reports, 

160–161
text

adding to numbers, 36–37
Column Format tab, 31–34

customizing display in user interface, 
283–284

Data Format tab, 34–35
formatting dashboard contents, 189
table best practices, 57

Text Fields, 219
themes

in MapViewer, 99
organizing map layers via, 96
as unity of design, 270

third-party visualization engine D3, 147–152
threshold settings

enabling, 112
setting gauges to respond to, 133–134

thumbnail views, OSSM strategy trees, 239
tile layers, MapViewer, 99
time series line graphs, 68
timestamps, 188
TitleViews, 24
Tobler, Waldo, 95
tool-tip rollovers, 110–111
top/bottom 10, exception analysis, 293–294
TopN performers, 56
totals

adding to table views, 41
dimensions in pivot table views, 47

training
analyst, 182
organizational investment in, 

312–313
transparencies, map, 96
tree map visualization, D3, 148–152
trellis charts

advanced, 131–132
common symbols in, 307
computational demand of, 127
line graphs in, 61
overview of, 125–126
simple, 128–131
supporting interactivity, 127–128
types of, 127
when to use, 126–127

Type 1 (simple) trellis charts, 127–131
Type 2 trellis charts. See advanced (Type 2) 

trellis charts

UU

unity, as design principle, 270–271
updates, manager dashboards, 182
usage-tracking statistics, customer/supplier 

dashboards, 182
use case, mobile dashboards, 250
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user interface

alerts, 284–286
messages, 283–284
skins, 281–282
styles, 282–283

users
comfortable with interaction elements, 

206–207
common roles of, 182–183
dashboard content varying by, 184–185
dashboard interactions engaging, 207–209
designing dashboards for roles of, 

180–182, 184
developing trust in BI systems, 309–311
standards easing, 306
working with whole organization, 309
workshops, 311–312

VV

value binning
overview of, 292
percentile binning vs., 102–103
sequential colors in ColorBrewer2 

using, 275
variable shapes, location on maps, 108–112
variation, as design principle, 272
Vertical Alignment, column cells, 28
vertical bar gauge view, 133, 135
vertical bar graphs

horizontal bar graphs vs., 71
stacked, 72–76
when to use, 69–71

vertical dual-Y bar graphs, 169–172
vertical split dual-Y bar graphs, 169–173
vertical y-axis

line-bar combo graph, 77
line graph, 60
scatter plot graph, 86–87
time series line graph, 68

View All Recommendations Selection, 288
views

changing default column settings and, 31
dashboard prompts reflecting, 208
formatting with Master-Detail linking, 

212–213
graphs and, 9–11
maps, 11
SampleApp and, 12–13
tables, 23–24

visual elements, dashboard objects, 208
visual GUI level for XML script, BI Publisher, 162
visual noise

development standards for 
unnecessary, 307

mobile dashboard design, 252

WW

w3schools.com, HTML Color Picker, 279–280
watchlist view, KPIs, 238–239
waterfall graphs, 80–81
web API calls, MapViewer, 99–100
web browser, viewing mobile dashboards/content, 

247–248
whisker boxplot, 136–140, 145–146
white space

adding between table elements, 30
dimensions in pivot table views, 47
laying out dashboard columns, 196

white vs. black backgrounds, mobile dashboards, 
258–259

workshops, getting started, 311
Wrap Text check box, column cells, 28
writeback, for table views, 44
WYSIWYG editor, Layout Editor in BI 

Publisher, 161

XX

XBRL, BI Publisher, 159
XML code

with BI Publisher, 162–169
message files for user interface, 283–284
R visualization using, 143

XML Publisher, 158

ZZ

zones, formatting dashboard contents, 190
Zoom tool, 104
zooming

line graphs, 63
maps, 104
navigation actions, 230
placing lines on maps, 115–116
stacked bar graphs, 73–74
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