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Preface

Data is raw facts and figures and information is meaningful data that would be helpful for a
person or company. Business intelligence extracts information from raw data through tools like
data mining, perspective analysis, online analytical processing etc. The textbook will provide
comprehensive information to readers about business intelligence and analytics. This book
explores all the important aspects of business intelligence and analytics in the present day
scenario. The topics covered in this extensive book deal with the core subjects of business
intelligence. It aims to serve as a resource guide for students and facilitate the study of the
discipline.

Given below is the chapter wise description of the book:

Chapter 1- The strategy and the planning that is incorporated in any business is known as
business intelligence. It may also include products, technologies and analysis and presentation
of business information. This chapter will provide an integrated understanding of business
intelligence.

Chapter 2- Analytics is the understanding and communication of significant patterns of data.
Analytics is applied in businesses to improve their performances. Some of the aspects explained
in this text are software analytics, embedded analytics, learning analytics and social media
analytics. The section on analytics offers an insightful focus, keeping in mind the complex
subject matter.

Chapter 3- The process of understanding the patterns found in large data sets is known as data
mining. Some of the aspects of data mining that have been elucidated in the following section
are association rule learning, cluster analysis, regression analysis, automatic summarization
and examples of data mining. The chapter on data mining offers an insightful focus, keeping
in mind the complex subject matter.

Chapter 4- Data warehouse is the core of business intelligence. It is majorly used for reporting
and analyzing data. Data mart, master data management, dimension, slowly changing dimension
and star schema. This text elucidates the crucial theories and principles of data warehousing.

Chapter 5- The effort put in to gather information related to customers or markets is known as
market research. Market research is an important part of business strategy. Market segmentation,
market trend, SWOT analysis and market research are some of the topics elucidated in this
chapter.

Chapter 6- The essential aspects of business intelligence are context analysis, business performance
management, business process discovery, information system, organization intelligence and
process mining. The method to analyze the environment of any business is known as context
analysis. The topics discussed in this section are of great importance to broaden the existing
knowledge on business intelligence.
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VIl Preface

Chapter 7- Operational intelligence has a number of aspects that have been elucidated in this
chapter. Some of these features are complex event processing, business process management,
metadata and root cause analysis. The components discussed in this text are of great importance
to broaden the existing knowledge on operational intelligence.

Indeed, my job was extremely crucial and challenging as I had to ensure that every chapter is
informative and structured in a student-friendly manner. I am thankful for the support provided
by my family and colleagues during the completion of this book.

Editor
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Introduction to Business Intelligence

The strategy and the planning that is incorporated in any business is known as business intelli-
gence. It may also include products, technologies and analysis and presentation of business infor-
mation. This chapter will provide an integrated understanding of business intelligence.

Business Intelligence I

Business intelligence (BI) can be described as “a set of techniques and tools for the acquisition
and transformation of raw data into meaningful and useful information for business analysis
purposes”. The term “data surfacing” is also more often associated with BI functionality. BI
technologies are capable of handling large amounts of structured and sometimes unstructured
data to help identify, develop and otherwise create new strategic business opportunities. The
goal of Bl is to allow for the easy interpretation of these large volumes of data. Identifying new
opportunities and implementing an effective strategy based on insights can provide business-
es with a competitive market advantage and long-term stability.

BI technologies provide historical, current and predictive views of business operations. Common
functions of business intelligence technologies are reporting, online analytical processing, analyt-
ics, data mining, process mining, complex event processing, business performance management,
benchmarking, text mining, predictive analytics and prescriptive analytics.

BI can be used to support a wide range of business decisions ranging from operational to strate-
gic. Basic operating decisions include product positioning or pricing. Strategic business decisions
include priorities, goals and directions at the broadest level. In all cases, BI is most effective when
it combines data derived from the market in which a company operates (external data) with data
from company sources internal to the business such as financial and operations data (internal
data). When combined, external and internal data can provide a more complete picture which, in
effect, creates an “intelligence” that cannot be derived by any singular set of data. Amongst myriad
uses, BI tools empower organisations to gain insight into new markets, assess demand and suit-
ability of products and services for different market segments and gauge the impact of marketing
efforts.

Components

Business intelligence is made up of an increasing number of components including;:
« Multidimensional aggregation and allocation

« Denormalization, tagging and standardization
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2 Business Intelligence and Analytics

» Realtime reporting with analytical alert

« A method of interfacing with unstructured data sources
« Group consolidation, budgeting and rolling forecasts
 Statistical inference and probabilistic simulation

« Key performance indicators optimization

« Version control and process management

« Open item management

History

The earliest known use of the term “Business Intelligence” is in Richard Millar Devens’ in the
‘Cyclopadia of Commercial and Business Anecdotes’ from 1865. Devens used the term to describe
how the banker, Sir Henry Furnese, gained profit by receiving and acting upon information about
his environment, prior to his competitors. “Throughout Holland, Flanders, France, and Germa-
ny, he maintained a complete and perfect train of business intelligence. The news of the many
battles fought was thus received first by him, and the fall of Namur added to his profits, owing to
his early receipt of the news.” (Devens, (1865), p. 210). The ability to collect and react accordingly
based on the information retrieved, an ability that Furnese excelled in, is today still at the very
heart of BI.

In a 1958 article, IBM researcher Hans Peter Luhn used the term business intelligence. He em-
ployed the Webster’s dictionary definition of intelligence: “the ability to apprehend the interrela-
tionships of presented facts in such a way as to guide action towards a desired goal.”

Business intelligence as it is understood today is said to have evolved from the decision support
systems (DSS) that began in the 1960s and developed throughout the mid-1980s. DSS originated
in the computer-aided models created to assist with decision making and planning. From DSS,
data warehouses, Executive Information Systems, OLAP and business intelligence came into focus
beginning in the late 80s.

In 1989, Howard Dresner (later a Gartner analyst) proposed “business intelligence” as an umbrella
term to describe “concepts and methods to improve business decision making by using fact-based
support systems.” It was not until the late 1990s that this usage was widespread.

Data Warehousing

Often BI applications use data gathered from a data warehouse (DW) or from a data mart, and the
concepts of Bl and DW sometimes combine as “BI/DW” or as “BIDW”. A data warehouse contains
a copy of analytical data that facilitates decision support. However, not all data warehouses serve
for business intelligence, nor do all business intelligence applications require a data warehouse.

To distinguish between the concepts of business intelligence and data warehouses, Forrester Re-
search defines business intelligence in one of two ways:

1. Using a broad definition: “Business Intelligence is a set of methodologies, processes, ar-
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Introduction to Business Intelligence 3

chitectures, and technologies that transform raw data into meaningful and useful infor-
mation used to enable more effective strategic, tactical, and operational insights and deci-
sion-making.” Under this definition, business intelligence also includes technologies such
as data integration, data quality, data warehousing, master-data management, text- and
content-analytics, and many others that the market sometimes lumps into the “Informa-
tion Management” segment. Therefore, Forrester refers to data preparation and data us-
age as two separate but closely linked segments of the business-intelligence architectural
stack.

2. Forrester defines the narrower business-intelligence market as, “...referring to just the top
layers of the BI architectural stack such as reporting, analytics and dashboards.”

Comparison with Competitive Intelligence

Though the term business intelligence is sometimes a synonym for competitive intelligence
(because they both support decision making), BI uses technologies, processes, and applica-
tions to analyze mostly internal, structured data and business processes while competitive
intelligence gathers, analyzes and disseminates information with a topical focus on company
competitors. If understood broadly, business intelligence can include the subset of competi-
tive intelligence.

Comparison with Business Analytics

Business intelligence and business analytics are sometimes used interchangeably, but there are
alternate definitions. One definition contrasts the two, stating that the term business intelligence
refers to collecting business data to find information primarily through asking questions, report-
ing, and online analytical processes. Business analytics, on the other hand, uses statistical and
quantitative tools for explanatory and predictive modeling.

In an alternate definition, Thomas Davenport, professor of information technology and manage-
ment at Babson College argues that business intelligence should be divided into querying, report-
ing, Online analytical processing (OLAP), an “alerts” tool, and business analytics. In this defini-
tion, business analytics is the subset of BI focusing on statistics, prediction, and optimization,
rather than the reporting functionality.

Applications in an Enterprise

Business intelligence can be applied to the following business purposes, in order to drive business
value.

1. Measurement — program that creates a hierarchy of performance metrics and benchmark-
ing that informs business leaders about progress towards business goals (business process
management).

2. Analytics — program that builds quantitative processes for a business to arrive at optimal
decisions and to perform business knowledge discovery. Frequently involves: data min-
ing, process mining, statistical analysis, predictive analytics, predictive modeling, business
process modeling, data lineage, complex event processing and prescriptive analytics.
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Business Intelligence and Analytics

3. Reporting/enterprise reporting — program that builds infrastructure for strategic reporting

to serve the strategic management of a business, not operational reporting. Frequently
involves data visualization, executive information system and OLAP.

Collaboration/collaboration platform — program that gets different areas (both inside and
outside the business) to work together through data sharing and electronic data inter-
change.

Knowledge management — program to make the company data-driven through strategies
and practices to identify, create, represent, distribute, and enable adoption of insights and
experiences that are true business knowledge. Knowledge management leads to learning
management and regulatory compliance.

In addition to the above, business intelligence can provide a pro-active approach, such as alert
functionality that immediately notifies the end-user if certain conditions are met. For example, if
some business metric exceeds a pre-defined threshold, the metric will be highlighted in standard
reports, and the business analyst may be alerted via e-mail or another monitoring service. This
end-to-end process requires data governance, which should be handled by the expert.

Prioritization of Projects

It can be difficult to provide a positive business case for business intelligence initiatives, and often
the projects must be prioritized through strategic initiatives. BI projects can attain higher prioriti-
zation within the organization if managers consider the following;:

As described by Kimball the BI manager must determine the tangible benefits such as elim-
inated cost of producing legacy reports.

Data access for the entire organization must be enforced. In this way even a small benefit,
such as a few minutes saved, makes a difference when multiplied by the number of employ-
ees in the entire organization.

As described by Ross, Weil & Roberson for Enterprise Architecture, managers should also
consider letting the BI project be driven by other business initiatives with excellent busi-
ness cases. To support this approach, the organization must have enterprise architects who
can identify suitable business projects.

Using a structured and quantitative methodology to create defensible prioritization in line
with the actual needs of the organization, such as a weighted decision matrix.

Success Factors of Implementation

According to Kimball et al., there are three critical areas that organizations should assess before
getting ready to do a BI project:

1.

The level of commitment and sponsorship of the project from senior management.

2. The level of business need for creating a Bl implementation.

3. The amount and quality of business data available.
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Introduction to Business Intelligence 5

Business Sponsorship

The commitment and sponsorship of senior management is according to Kimball et al., the most
important criteria for assessment. This is because having strong management backing helps over-
come shortcomings elsewhere in the project. However, as Kimball et al. state: “even the most ele-
gantly designed DW/BI system cannot overcome a lack of business [management] sponsorship”.

It is important that personnel who participate in the project have a vision and an idea of the ben-
efits and drawbacks of implementing a BI system. The best business sponsor should have organi-
zational clout and should be well connected within the organization. It is ideal that the business
sponsor is demanding but also able to be realistic and supportive if the implementation runs into de-
lays or drawbacks. The management sponsor also needs to be able to assume accountability and to take
responsibility for failures and setbacks on the project. Support from multiple members of the manage-
ment ensures the project does not fail if one person leaves the steering group. However, having many
managers work together on the project can also mean that there are several different interests that
attempt to pull the project in different directions, such as if different departments want to put more
emphasis on their usage. This issue can be countered by an early and specific analysis of the business
areas that benefit the most from the implementation. All stakeholders in the project should participate
in this analysis in order for them to feel invested in the project and to find common ground.

Another management problem that may be encountered before the start of an implementation is
an overly aggressive business sponsor. Problems of scope creep occur when the sponsor requests
data sets that were not specified in the original planning phase.

Business Needs

Because of the close relationship with senior management, another critical thing that must be as-
sessed before the project begins is whether or not there is a business need and whether there is a
clear business benefit by doing the implementation. The needs and benefits of the implementation
are sometimes driven by competition and the need to gain an advantage in the market. Another
reason for a business-driven approach to implementation of BI is the acquisition of other organi-
zations that enlarge the original organization it can sometimes be beneficial to implement DW or
BI in order to create more oversight.

Companies that implement BI are often large, multinational organizations with diverse subsid-
iaries. A well-designed BI solution provides a consolidated view of key business data not available
anywhere else in the organization, giving management visibility and control over measures that
otherwise would not exist.

Amount and Quality of Available Data

Without proper data, or with too little quality data, any BI implementation fails; it does not matter
how good the management sponsorship or business-driven motivation is. Before implementation
itis a good idea to do data profiling. This analysis identifies the “content, consistency and structure
[..]” of the data. This should be done as early as possible in the process and if the analysis shows
that data is lacking, put the project on hold temporarily while the IT department figures out how
to properly collect data.
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6 Business Intelligence and Analytics

When planning for business data and business intelligence requirements, it is always advisable
to consider specific scenarios that apply to a particular organization, and then select the business
intelligence features best suited for the scenario.

Often, scenarios revolve around distinct business processes, each built on one or more data sourc-
es. These sources are used by features that present that data as information to knowledge workers,
who subsequently act on that information. The business needs of the organization for each busi-
ness process adopted correspond to the essential steps of business intelligence. These essential
steps of business intelligence include but are not limited to:

1. Go through business data sources in order to collect needed data
2. Convert business data to information and present appropriately
3. Query and analyze data

4. Act on the collected data

The quality aspect in business intelligence should cover all the process from the source data to the
final reporting. At each step, the quality gates are different:

1. Source Data:
« Data Standardization: make data comparable (same unit, same pattern...)
« Master Data Management: unique referential
2. Operational Data Store (ODS):
« Data Cleansing: detect & correct inaccurate data
« Data Profiling: check inappropriate value, null/empty
3. Data Warehouse:
« Completeness: check that all expected data are loaded
+ Referential integrity: unique and existing referential over all sources
« Consistency between sources: check consolidated data vs sources
4. Reporting:
« Uniqueness of indicators: only one share dictionary of indicators

« Formula accuracy: local reporting formula should be avoided or checked

User Aspect

Some considerations must be made in order to successfully integrate the usage of business intelli-
gence systems in a company. Ultimately the BI system must be accepted and utilized by the users
in order for it to add value to the organization. If the usability of the system is poor, the users may
become frustrated and spend a considerable amount of time figuring out how to use the system or
may not be able to really use the system. If the system does not add value to the users” mission,
they simply don’t use it.
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Introduction to Business Intelligence 7

To increase user acceptance of a BI system, it can be advisable to consult business users at an early
stage of the DW/BI lifecycle, for example at the requirements gathering phase. This can provide
an insight into the business process and what the users need from the BI system. There are several
methods for gathering this information, such as questionnaires and interview sessions.

When gathering the requirements from the business users, the local IT department should also be
consulted in order to determine to which degree it is possible to fulfill the business’s needs based
on the available data.

Taking a user-centered approach throughout the design and development stage may further in-
crease the chance of rapid user adoption of the BI system.

Besides focusing on the user experience offered by the BI applications, it may also possibly moti-
vate the users to utilize the system by adding an element of competition. Kimball suggests imple-
menting a function on the Business Intelligence portal website where reports on system usage can
be found. By doing so, managers can see how well their departments are doing and compare them-
selves to others and this may spur them to encourage their staff to utilize the BI system even more.

In a 2007 article, H. J. Watson gives an example of how the competitive element can act as an
incentive. Watson describes how a large call centre implemented performance dashboards for all
call agents, with monthly incentive bonuses tied to performance metrics. Also, agents could com-
pare their performance to other team members. The implementation of this type of performance
measurement and competition significantly improved agent performance.

BI chances of success can be improved by involving senior management to help make BI a part of
the organizational culture, and by providing the users with necessary tools, training, and support.
Training encourages more people to use the BI application.

Providing user support is necessary to maintain the BI system and resolve user problems. User
support can be incorporated in many ways, for example by creating a website. The website should
contain great content and tools for finding the necessary information. Furthermore, helpdesk sup-
port can be used. The help desk can be manned by power users or the DW/BI project team.

BI Portals

A Business Intelligence portal (BI portal) is the primary access interface for Data Warehouse (DW)
and Business Intelligence (BI) applications. The BI portal is the user’s first impression of the DW/
BI system. It is typically a browser application, from which the user has access to all the individ-
ual services of the DW/BI system, reports and other analytical functionality. The BI portal must
be implemented in such a way that it is easy for the users of the DW/BI application to call on the
functionality of the application.

The BI portal’s main functionality is to provide a navigation system of the DW/BI application. This
means that the portal has to be implemented in a way that the user has access to all the functions
of the DW/BI application.

The most common way to design the portal is to custom fit it to the business processes of the orga-
nization for which the DW/BI application is designed, in that way the portal can best fit the needs
and requirements of its users.
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8 Business Intelligence and Analytics

The BI portal needs to be easy to use and understand, and if possible have a look and feel similar to oth-
er applications or web content of the organization the DW/BI application is designed for (consistency).

The following is a list of desirable features for web portals in general and BI portals in particular:
Usable

User should easily find what they need in the BI tool.
Content Rich

The portal is not just a report printing tool, it should contain more functionality such as
advice, help, support information and documentation.

Clean
The portal should be designed so it is easily understandable and not over-complex as to
confuse the users

Current
The portal should be updated regularly.

Interactive
The portal should be implemented in a way that makes it easy for the user to use its func-
tionality and encourage them to use the portal. Scalability and customization give the user
the means to fit the portal to each user.

Value Oriented
It is important that the user has the feeling that the DW/BI application is a valuable re-
source that is worth working on.

Marketplace

There are a number of business intelligence vendors, often categorized into the remaining indepen-
dent “pure-play” vendors and consolidated “megavendors” that have entered the market through a
recent trend of acquisitions in the BI industry. The business intelligence market is gradually grow-
ing. In 2012 business intelligence services brought in $13.1 billion in revenue.

Some companies adopting BI software decide to pick and choose from different product offerings
(best-of-breed) rather than purchase one comprehensive integrated solution (full-service).

Industry-specific

Specific considerations for business intelligence systems have to be taken in some sectors such
as governmental banking regulations or healthcare. The information collected by banking insti-
tutions and analyzed with BI software must be protected from some groups or individuals, while
being fully available to other groups or individuals. Therefore, BI solutions must be sensitive to
those needs and be flexible enough to adapt to new regulations and changes to existing law.
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Introduction to Business Intelligence 9

Semi-structured or Unstructured Data

Businesses create a huge amount of valuable information in the form of e-mails, memos, notes
from call-centers, news, user groups, chats, reports, web-pages, presentations, image-files, vid-
eo-files, and marketing material and news. According to Merrill Lynch, more than 85% of all busi-
ness information exists in these forms. These information types are called either semi-structured
or unstructured data. However, organizations often only use these documents once.

The managements of semi-structured data is recognized as a major unsolved problem in the infor-
mation technology industry. According to projections from Gartner (2003), white collar workers
spend anywhere from 30 to 40 percent of their time searching, finding and assessing unstructured
data. BI uses both structured and unstructured data, but the former is easy to search, and the latter
contains a large quantity of the information needed for analysis and decision making. Because of
the difficulty of properly searching, finding and assessing unstructured or semi-structured data,
organizations may not draw upon these vast reservoirs of information, which could influence a
particular decision, task or project. This can ultimately lead to poorly informed decision making.

Therefore, when designing a business intelligence/DW-solution, the specific problems associated
with semi-structured and unstructured data must be accommodated for as well as those for the
structured data.

Unstructured Data vs. Semi-structured

Unstructured and semi-structured data have different meanings depending on their context. In
the context of relational database systems, unstructured data cannot be stored in predictably or-
dered columns and rows. One type of unstructured data is typically stored in a BLOB (binary large
object), a catch-all data type available in most relational database management systems. Unstruc-
tured data may also refer to irregularly or randomly repeated column patterns that vary from row
to row within each file or document.

Many of these data types, however, like e-mails, word processing text files, PPTs, image-files, and
video-files conform to a standard that offers the possibility of metadata. Metadata can include
information such as author and time of creation, and this can be stored in a relational database.
Therefore, it may be more accurate to talk about this as semi-structured documents or data, but no
specific consensus seems to have been reached.

Unstructured data can also simply be the knowledge that business users have about future business
trends. Business forecasting naturally aligns with the BI system because business users think of their
business in aggregate terms. Capturing the business knowledge that may only exist in the minds of
business users provides some of the most important data points for a complete BI solution.

Problems with Semi-structured or Unstructured Data

There are several challenges to developing BI with semi-structured data. According to Inmon &
Nesavich, some of those are:

1. Physically accessing unstructured textual data — unstructured data is stored in a huge va-
riety of formats.
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10 Business Intelligence and Analytics

2. Terminology — Among researchers and analysts, there is a need to develop a standardized
terminology.

3. Volume of data — As stated earlier, up to 85% of all data exists as semi-structured data.
Couple that with the need for word-to-word and semantic analysis.

4. Searchability of unstructured textual data — A simple search on some data, e.g. apple, re-
sults in links where there is a reference to that precise search term. (Inmon & Nesavich,
2008) gives an example: “a search is made on the term felony. In a simple search, the term
felony is used, and everywhere there is a reference to felony, a hit to an unstructured doc-
ument is made. But a simple search is crude. It does not find references to crime, arson,
murder, embezzlement, vehicular homicide, and such, even though these crimes are types
of felonies.”

The Use of Metadata

To solve problems with searchability and assessment of data, it is necessary to know something
about the content. This can be done by adding context through the use of metadata. Many sys-
tems already capture some metadata (e.g. filename, author, size, etc.), but more useful would be
metadata about the actual content — e.g. summaries, topics, people or companies mentioned. Two
technologies designed for generating metadata about content are automatic categorization and
information extraction.

Future

A 2009 paper predicted these developments in the business intelligence market:

« Because of lack of information, processes, and tools, through 2012, more than 35 percent of
the top 5,000 global companies regularly fail to make insightful decisions about significant
changes in their business and markets.

« By 2012, business units will control at least 40 percent of the total budget for business in-
telligence.

« By 2012, one-third of analytic applications applied to business processes will be delivered
through coarse-grained application mashups.

« Bl has ahuge scope in Entrepreneurship however majority of new entrepreneurs ignore its
potential.

A 2009 Information Management special report predicted the top BI trends: “green computing,
social networking services, data visualization, mobile BI, predictive analytics, composite applica-
tions, cloud computing and multitouch”. Research undertaken in 2014 indicated that employees
are more likely to have access to, and more likely to engage with, cloud-based BI tools than tradi-
tional tools.

Other business intelligence trends include the following:

« Third party SOA-BI products increasingly address ETL issues of volume and throughput.
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Introduction to Business Intelligence 11

« Companies embrace in-memory processing, 64-bit processing, and pre-packaged analytic
BI applications.

« Operational applications have callable BI components, with improvements in response
time, scaling, and concurrency.

« Near or real time BI analytics is a baseline expectation.

« Open source BI software replaces vendor offerings.

Other lines of research include the combined study of business intelligence and uncertain data. In
this context, the data used is not assumed to be precise, accurate and complete. Instead, data is
considered uncertain and therefore this uncertainty is propagated to the results produced by BI.

According to a study by the Aberdeen Group, there has been increasing interest in Software-as-a-
Service (SaaS) business intelligence over the past years, with twice as many organizations using
this deployment approach as one year ago — 15% in 2009 compared to 7% in 2008.

An article by InfoWorld’s Chris Kanaracus points out similar growth data from research firm IDC,
which predicts the SaaS BI market will grow 22 percent each year through 2013 thanks to in-
creased product sophistication, strained IT budgets, and other factors.

An analysis of top 100 Business Intelligence and Analytics scores and ranks the firms based on
several open variables

Mobile Business Intelligence I

Mobile Business Intelligence (Mobile BI or Mobile Intelligence) is defined as “The capability that
enables the mobile workforce to gain business insights through information analysis using appli-
cations optimized for mobile devices” Verkooij(2012) Business intelligence (BI) refers to com-
puter-based techniques used in spotting, digging-out, and analyzing business data, such as sales
revenue by products and/or departments or associated costs and incomes.

Although the concept of mobile computing has been prevalent for over a decade, Mobile BI has
shown a momentum/growth only very recently. This change has been partly encouraged by a
change from the ‘wired world’ to a wireless world with the advantage of smartphones which has
led to a new era of mobile computing, especially in the field of BI.

According to the Aberdeen Group, a large number of companies are rapidly undertaking mo-
bile BI owing to a large number of market pressures such as the need for higher efficiency in
business processes, improvement in employee productivity (e.g., time spent looking for infor-
mation), better and faster decision making, better customer service, and delivery of real-time
bi-directional data access to make decisions anytime and anywhere. But despite the apparent
advantages of mobile information delivery, mobile BI is still in the ‘early adopter’ phase. Some
CFOs remain sceptical of the business benefits and with the perceived lack of specific business
use cases and tangible ROI, mobile BI adoption is still behind the curve compared with other
enterprise mobile applications.
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History
Information Delivery to Mobile Devices

The predominant method for accessing BI information is using proprietary software or a Web
browser on a personal computer to connect to BI applications. These BI applications request data
from databases. Starting in the late 1990s, BI systems offered alternatives for receiving data, in-
cluding email and mobile devices.

Static Data Push

Initially, mobile devices such as pagers and mobile phones received pushed data using a short
message service (SMS) or text messages. These applications were designed for specific mobile de-
vices, contained minimal amounts of information, and provided no data interactivity. As a result,
the early mobile BI applications were expensive to design and maintain while providing limited
informational value, and garnered little interest.

Data Access Via a Mobile Browser

The mobile browser on a smartphone, a handheld computer integrated with a mobile phone, provided
a means to read simple tables of data. The small screen space, immature mobile browsers, and slow
data transmission could not provide a satisfactory BI experience. Accessibility and bandwidth may be
perceived as issues when it comes to mobile technology, but BI solutions provide advanced functional-
ity to predict and outperform such potential challenges. While Web-based mobile BI solutions provide
little to no control over the processing of data in a network, managed BI solutions for mobile devices
only utilize the server for specific operations. In addition, local reports are compressed both during
transmission and on the device, permitting greater flexibility for storage and receipt of these reports.
Within a mobile environment, users capitalize on easy access to information because the mobile appli-
cation operates within a single authoring environment that permits access to all BI content (respecting
existing security) regardless of language or locale. Furthermore, the user will not need to build and
maintain a separate mobile BI deployment. In addition, mobile BI requires much less bandwidth for
functionality. Mobile BI promises a small report footprint on memory, encryption during transmission
as well as on the device, and compressed data storage for offline viewing and use.

Mobile Client Application

In 2002, Research in Motion released the first BlackBerry smartphone optimized for wireless email
use. Wireless e-mail proved to be the “killer app” that accelerated the popularity of the smartphone
market. By the mid-2000s, Research in Motion’s BlackBerry had solidified its hold on the smart-
phone market with both corporate and governmental organizations. The BlackBerry smartphones
eliminated the obstacles to mobile business intelligence. The BlackBerry offered a consistent treat-
ment of data across its many models, provided a much larger screen for viewing data, and allowed
user interactivity via the thumbwheel and keyboard. BI vendors re-entered the market with of-
ferings spanning different mobile operating systems (BlackBerry, Windows, Symbian) and data
access methods. The two most popular data access options were:

« to use the mobile browser to access data, similar to desktop computer, and
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