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Application Case 3.5 (Continued)

store it in a new database, and link that to a Web
server would have cost about 100 times as much—
more than $500,000—and taken about two years
to complete compared with the few months Miles
spent on the WebFOCUS solution.

When Tropical Storm Allison, a huge slug of
sodden, swirling cloud, moved out of the Gulf of
Mexico onto the Texas and Louisiana coastline in
June 2001, it killed 34 people, most from drowning;
damaged or destroyed 16,000 homes and businesses;
and displaced more than 10,000 families. President
George W. Bush declared 28 Texas counties disaster
areas, and FEMA moved in to help. This was the first
serious test for BureauNet, and it delivered. This first
comprehensive use of BureauNet resulted in FEMA
field staff readily accessing what they needed when
they needed it and asking for many new types of
reports. Fortunately, Miles and WebFOCUS were
up to the task. In some cases, Barton says, “FEMA
would ask for a new type of report one day, and
Miles would have it on BureauNet the next day,

thanks to the speed with which he could create new
reports in WebFOCUS.”

The sudden demand on the system had little
impact on its performance, noted Barton. “It han-
dled the demand just fine,” he says. “We had no
problems with it at all. And it made a huge differ-
ence to FEMA and the job they had to do. They
had never had that level of access before, never had
been able to just click on their desktop and generate
such detailed and specific reports.”

QUESTIONS FOR CASE 3.5
1. What is FEMA, and what does it do?
2. What are the main challenges that FEMA faces?

3. How did FEMA improve its inefficient reporting
practices?

Source: Used with permission from Information Builders. Useful
information flows at disaster response agency. informationbuild-
ers.com/applications/fema (accessed July 2018); and fema.gov.

3 SECTION 3.7 REVIEW QUESTIONS

1. What is a report? What are reports used for?

2. What is a business report? What are the main characteristics of a good business report?
3. Describe the cyclic process of management, and comment on the role of business

reports.

4. List and describe the three major categories of business reports.

5. What are the main components of a business reporting system?

3.8 DATA VISUALIZATION

Data visualization (or more appropriately, information visualization) has been defined
as “the use of visual representations to explore, make sense of, and communicate data”
(Few, 2007). Although the name that is commonly used is data visualization, usually
what this means is information visualization. Because information is the aggregation,
summarization, and contextualization of data (raw facts), what is portrayed in visualiza-
tions is the information, not the data. However, because the two terms data visualiza-
tion and information visualization are used interchangeably and synonymously, in this

chapter we will follow suit.

Data visualization is closely related to the fields of information graphics, information
visualization, scientific visualization, and statistical graphics. Until recently, the major forms
of data visualization available in both BI applications have included charts and graphs as

well as the other types of visual elements used to create scorecards and dashboards.

To better understand the current and future trends in the field of data visualization,

it helps to begin with some historical context.
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Brief History of Data Visualization

Despite the fact that predecessors to data visualization date back to the second century AD,
most developments have occurred in the last two and a half centuries, predominantly during
the last 30 years (Few, 2007). Although visualization has not been widely recognized as a
discipline until fairly recently, today’s most popular visual forms date back a few centuries.
Geographical exploration, mathematics, and popularized history spurred the creation of early
maps, graphs, and timelines as far back as the 1600s, but William Playfair is widely credited
as the inventor of the modern chart, having created the first widely distributed line and bar
charts in his Commercial and Political Atlas of 1786 and what is generally considered to be
the first time-series line chart in his Statistical Breviary published in 1801 (see Figure 3.19).
Perhaps the most notable innovator of information graphics during this period was
Charles Joseph Minard, who graphically portrayed the losses suffered by Napoleon’s army in
the Russian campaign of 1812 (see Figure 3.20). Beginning at the Polish-Russian border, the
thick band shows the size of the army at each position. The path of Napoleon’s retreat from
Moscow in the bitterly cold winter is depicted by the dark lower band, which is tied to tem-
perature and time scales. Popular visualization expert, author, and critic Edward Tufte says
that this “may well be the best statistical graphic ever drawn.” In this graphic, Minard man-
aged to simultaneously represent several data dimensions (the size of the army, direction
of movement, geographic locations, outside temperature, etc.) in an artistic and informative
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FIGURE 3.19 The First Time-Series Line Chart Created by William PlayFair in 1801.
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FIGURE 3.20 Decimation of Napoleon’s Army during the 1812 Russian Campaign.

manner. Many more excellent visualizations were created in the 1800s, and most of them are
chronicled on Tufte’s Web site (edwardtufte.com) and his visualization books.

The 1900s saw the rise of a more formal, empirical attitude toward visualization,
which tended to focus on aspects such as color, value scales, and labeling. In the mid-
1900s, cartographer and theorist Jacques Bertin published his Semiologie Graphique,
which some say serves as the theoretical foundation of modern information visualization.
Although most of his patterns are either outdated by more recent research or completely
inapplicable to digital media, many are still very relevant.

In the 2000s, the Internet emerged as a new medium for visualization and brought
with it many new tricks and capabilities. Not only has the worldwide, digital distribution of
both data and visualization made them more accessible to a broader audience (raising visual
literacy along the way), but also it has spurred the design of new forms that incorporate
interaction, animation, and graphics-rendering technology unique to screen media and real-
time data feeds to create immersive environments for communicating and consuming data.

Companies and individuals are, seemingly all of a sudden, interested in data; that in-
terest has in turn sparked a need for visual tools that help them understand it. Cheap hard-
ware sensors and do-it-yourself frameworks for building your own system are driving down
the costs of collecting and processing data. Countless other applications, software tools,
and low-level code libraries are springing up to help people collect, organize, manipulate,
visualize, and understand data from practically any source. The Internet has also served as a
fantastic distribution channel for visualizations; a diverse community of designers, program-
mers, cartographers, tinkerers, and data wonks has assembled to disseminate all sorts of
new ideas and tools for working with data in both visual and nonvisual forms.

Google Maps has also single-handedly democratized both the interface conven-
tions (click to pan, double-click to zoom) and the technology (256-pixel square map tiles
with predictable file names) for displaying interactive geography online to the extent that
most people just know what to do when they are presented with a map online. Flash has
served well as a cross-browser platform on which to design and develop rich, beautiful
Internet applications incorporating interactive data visualization and maps; now, new
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browser-native technologies such as canvas and SVG (sometimes collectively included
under the umbrella of HTML5) are emerging to challenge Flash’s supremacy and extend
the reach of dynamic visualization interfaces to mobile devices.

The future of data/information visualization is very hard to predict. We can only
extrapolate from what has already been invented: more three-dimensional visualization,
immersive experience with multidimensional data in a virtual reality environment, and
holographic visualization of information. There is a pretty good chance that we will see
something that we have never seen in the information visualization realm invented be-
fore the end of this decade. Application Case 3.6 shows how visual analytics/reporting
tools such as Tableau can help facilitate effective and efficient decision making through

information/insight creation and sharing.

Application Case 3.6
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The Background

Macfarlan Smith has earned its place in medical history.
The company held a royal appointment to provide
medicine to Her Majesty Queen Victoria and supplied
groundbreaking obstetrician Sir James Simpson with
chloroform for his experiments in pain relief during
labor and delivery. Today, Macfarlan Smith is a sub-
sidiary of the Fine Chemical and Catalysts division of
Johnson Matthey plc. The pharmaceutical manufac-
turer is the world’s leading manufacturer of opiate
narcotics such as codeine and morphine.

Every day, Macfarlan Smith is making decisions
based on its data. The company collects and ana-
lyzes manufacturing operational data, for example,
to allow it to meet continuous improvement goals.
Sales, marketing, and finance rely on data to identify
new pharmaceutical business opportunities, grow
revenues, and satisfy customer needs. Additionally,
the company’s manufacturing facility in Edinburgh
needs to monitor, trend, and report quality data to
ensure the identity, quality, and purity of its phar-
maceutical ingredients for customers and regulatory
authorities such as the U.S. FDA and others as part
of current good manufacturing practice (CGMP).

Challenges: Multiple Sources of Truth and
Slow, Onerous Reporting Processes

The process of gathering that data, making decisions,
and reporting was not easy, though. The data were

Macfarlan Smith Improves Operational Performance
Insight with Tableau Online

scattered across the business including in the compa-
ny’s bespoke enterprise resource planning (ERP) plat-
form, inside legacy departmental databases such as
SQL, Access databases, and stand-alone spreadsheets.
When those data were needed for decision mak-
ing, excessive time and resources were devoted to
extracting the data, integrating them, and presenting
them in a spreadsheet or other presentation outlet.

Data quality was another concern. Because
teams relied on their own individual sources of data,
there were multiple versions of the truth and con-
flicts between the data. And it was sometimes hard
to tell which version of the data was correct and
which was not.

It didn’t stop there. Even once the data had
been gathered and presented, making changes “on
the fly” was slow and difficult. In fact, whenever a
member of the Macfarlan Smith team wanted to per-
form trend or other analysis, the changes to the data
needed to be approved. The end result was that the
data were frequently out of date by the time they
were used for decision making.

Liam Mills, Head of Continuous Improvement
at Macfarlan Smith highlights a typical reporting
scenario:

One of our main reporting processes is the
“Corrective Action and Preventive Action,” or
CAPA, which is an analysis of Macfarlan Smith’s
manufacturing processes taken to eliminate
causes of non-conformities or other unde-
sirable situations. Hundreds of hours every
month were devoted to pulling data together
for CAPA—and it took days to produce each

(Continued)




