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FOREWORD
When I was Chairman of the Vadodara Chapter of the Computer Society of India (CSI) and later the Chairman of
IEEE India Council, the author of the book was always one of the most important persons for organising our professional
programmes. For every program, the hall would be full and latecomers would find it difficult to find a seat. Most of the
other chairmen, who organised such events had to run around to gather an audience after the speaker had arrived in an
empty hall. At that time, I used to think that it was a matter of our good fortune that we never had to face this problem.
Now, I have Mr. Amit Johri’s book on Business Intelligence before me. Business Intelligence tools help a business
understand its customers better. It brings the buying behavior of customers as an important input for new product
development. During 2008, worldwide revenue for BI products and services grew by 22%, according to Gartner. The
overall spending reached $8.8 billion in 2008 from $7.2 billion in 2007. The Asia Pacific region has been a laggard in
exploiting the potential of BI. But IDC estimated that the market for BI tools in this region increased in 2008 by 7.7%,
reaching a level of $445.3 million. Business Managers need timely, accurate and relevant information in an understandable
format, which helps them visualize the way business is moving from day-to-day. They also need secure availability and
reliability of data to teams, spread out across the globe. This helps them develop business plans through collaborative
working with all the stakeholders and to use them as winning strategies in the market-place. In an IBM white paper of
December 2008 on BI are given the results of a survey of managers by Accenture. It shows that a manager uses, on an
average, two hours a day for searching for information. Even then 50% of managers use wrong information at least once
a week. If the managers were to go through a systematic study of the subject of BI, the results from such a survey by
Accenture may bring much better results in the future. I do not mean to say that this book alone can work wonders. But
today’s technologies of data warehousing and data mining, visualization of data, Web2.0 and mash-up technologies along
with the technologies for collaborative working have the potential to help business managers greatly. But a Business
Manager has to be aware of today’s technologies and he has to understand what he wants by using the technologies.
Then only the tools of today’s technology be able to help him/her. Mr. Amit Johri’s book is designed to provide both – a
deep understanding of the field of BI and of the technologies available today to a Business Manager.
In fact, I would like to recommend this book to not only students of Business, but to my research students also. In my
research laboratory, many Doctoral students are studying these technologies. Mr. Amit Johri’s book will show them the
perspective of the user of these technologies.
After going through this book on Business Intelligence, I have understood the secret of our successes in our
professional programmes about two decades back. It is Mr. Amit Johri’s deep understanding of human nature, which he
shows at every step in the book. And this is what differentiates this book on BI from many other tomes on the subject.

Prof. Dr. A.K. Aggarwal
Director
School of Computer Science
University of Windsor
Windsor,CANADA.
e-mail:akshaia@windsor.ca
Tel:+1(519)253 3000 X.2990
Facsimile:+1(519)973 7093
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PREFACE
We wrote this book for business school students who want an in-depth look at how business firms use Business
Intelligence Systems to achieve corporate objectives. BI Systems are one of the major tools available to business managers
for achieving operational excellence, developing new products and services, improve decision-making, and achieving
competitive advantage.
When interviewing potential employees for management jobs, business firms often look for new hires who know
how to use BI Systems and technologies for achieving bottom line business results. Regardless of whether you are in
Accounting, Finance, Marketing, HR, Operations Management, General Management, or Information Systems major,
the knowledge and information you find in this book will be valuable throughout your business career.
Business Intelligence (BI) applications are increasingly popular and organizations of all sizes are seeing the benefits.
As a consequence, BI applications are no longer limited to Senior Executives but are increasingly deployed throughout
departments and levels. The timely completion and successful implementation of BI projects provides a competitive
advantage to the adopting organizations.
One of the most obvious and frequently repeated benefits of BI applications is the ability to increase the quality and
timeliness of the business decisions being made. This is increasingly true as BI applications are being democratized and
are now embedded in the decision-making process at every level of the organization and across multiple departments.
In addition , decision-makers constantly need an in-depth understanding of the business’s strengths and weaknesses
and this is especially true during difficult economic times. The availability of timely and accurate information can help
business leaders make the right decisions. Along these lines, the survey of over 1500 CIOs show that despite predicted
flat IT budget growth in 2009, BI projects remain their #1 technology priority.
Globalization, the ever increasing interdependence between the economies of the various countries, which has led to
the growth of a single global economy characterized by a high level of integration and the new information technologies,
marked by the massive spread of the Internet and of wireless devices, which have enabled high-speed transfers of large
amounts of data and the widespread use of sophisticated means of communication, are the two factors which have given
acceleration in the pace of current transformation processes, in business.
In this rapidly evolving scenario, the wealth of development opportunities is unprecedented. The easy access to
information and knowledge offers several advantages to various actors in the socio-economic environment: individuals,
who can obtain news more rapidly, access services more easily and carry out online commercial and banking transactions;
enterprises, which can develop innovative products and services that can better meet the needs of the users, achieving
competitive advantages from a more effective use of the knowledge gained; and, finally the public administration,
which can improve the services provided to citizens through the use of e-governance applications.
In this framework of radical transformation, methods of governance within complex organizations also reflect the
changes occurring in the socio-economic environment, and appear increasingly more influenced by the immediate access
to information for the development of effective action plans. The term complex organizations is used here to collectively
refer to a diversified set of entities operating in the socio-economic context, including enterprises, government agencies,
banking and financial institutions, and non-profit organizations.
The adoption of low-cost massive data storage technologies and the wide availability of Internet connections have
made available large amounts of data that have been collected and accumulated by the various organizations over the
years. The enterprises that are capable of transforming data into information and knowledge can use them to make
quicker and more effective decisions and thus, to achieve a competitive advantage.

6

Business Intelligence

Business Intelligence may be defined as a set of mathematical models and analysis methodologies that systematically
exploit the available data to retrieve information and knowledge useful in supporting complex decision-making processes.
BI systems are aimed at companies as well as other types of complex organizations.
BI methodologies are inter-disciplinary and broad, spanning several domains of application. Indeed, they are concerned
with the representation and organization of the decision-making process, and thus with the field of decision theory; with
collecting and storing the data intended to facilitate the decision-making process, and thus with data warehousing
technologies; with mathematical models for optimization and data mining, and thus, with operations research and statistics;
finally, with several application domains such as marketing, logistics, accounting and control, finance, services and the
public administration.
BI systems tend to promote a scientific and rational approach to managing enterprises and complex organizations.
The mere intuitive abilities of decision-maker managing enterprises or the public administration are outdone by the
complexity of governance of current organizations. Consider the design of a marketing campaign in dynamic and
unpredictable markets, where however a wealth of information is available on the buying behavior of the consumers.
Today, it is inconceivable to leave aside the application of advanced inferential learning models for selecting the recipients
of the campaign, in order to optimize the allocation of resources and the redemption of the marketing action.
More than ever, today’s students are “consumer-oriented”, due in part to the changing world economy, which
promotes quality, competition, and professional currency. They expect to walk away from a programme with more than
a grade and a promise that they’ll someday appreciate what they have learned. They want to “practice” the application of
concepts, not just study applications of concepts. I wrote this book to: (1) balance the coverage of concepts, tools,
techniques, and their application, (2) provide the most examples of Business Intelligence deliverables available in any book
and (3) balance the coverage of available methodologies and emerging methods. Additionally, our goal is to serve the
reader by providing a post programme professional reference for the best current practices.
This book is aimed at three main groups of readers. The first are students studying towards a master’s degree in
management or economics or other scientific disciplines, and attending a university course on BI methodologies, decision
support systems and mathematical models for decision-making. The second are students on Doctoral programmes in
disciplines of an economic and management nature. Finally, the book may also prove useful to professionals wishing to
update their knowledge and make use of a methodological and practical reference textbook.

Amit Johri
Prof. Dr. A.K. Aggarwal
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Chapter

1

Business Intelligence
An Introduction

Objectives
After reading this chapter, you will be able to:


Appreciate Business Intelligence from the Business side – how Business Intelligence is a window to the
dynamics of a business.



Understand the Components of a Business Intelligence Architecture – Operational and source systems,
Enterprise Information Management, Metadata, Master Data Management, Data Warehouse, Data
Marts, Data Warehouse Appliances, Software as a Service (Saas)



Acquaint Yourself with the Business Intelligence Front-end – Business Query and Reporting, a Business
view of the data, Structured Query Language, Production Reporting, Online Analytical Processing
(OLAP), Multidimensional Expressions (MDX), Dashboards, Scorecards, Performance Management.



Know the Business value of Business Intelligence – BI and Business Value, The BI Market, a framework
for measuring the benefits of BI, the characteristics of a BI solution.



Identify the Success of business impact – Measures of BI success or failure –ROI, number of users,
number of BI applications, number of new requests, number of standard and ad hoc reports, increased
employee satisfaction, increased customer service, time reduced in any process



Analyze the LOFT (Luck, Opportunity, Frustration, Threat) effect – their roles in companies



Know how Business Intelligence empowers Business



Understand the Business Intelligence business drivers – operational excellence, product leadership,
customer intimacy



Know the Business Intelligence Foundation – Enterprise Data and Control, Data and Content
Management, BI development



Understand the Business Intelligence Framework – BI strategy, BI definition, BI increments, BI
exploitation, Business and IT alignment, Change and Service alignment, BI organization, BICC – functions
– Information Delivery Management, Data Resource Management, and Operations/Maintenance.



Understand the BI maturity model – executive perception, information culture, analytics culture, Cost
and Value (ROI), architecture – information, data, technical, product.
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Structure:
1.1

Introduction

1.2

Business Intelligence from Business Side

1.3

Components of a Business Intelligence Architecture

1.4

Enterprise Information Management

1.5

The Data Warehouse

1.6

Data Marts

1.7

Data Warehouse Appliances

1.8

Software as a Service (SaaS)

1.9

The Business Intelligence Front-end
1.9.1

Business Query and Reporting

1.9.2

A Business View of the Data

1.9.3

Structured Query Language

1.9.4

Production Reporting

1.9.5

Online Analytical Processing (OLAP)

1.9.6

Multidimensional Expressions (MDX)

1.9.7

Microsoft Office

1.9.8

Dashboards

1.9.9

Score Cards

1.9.10 Performance Management
1.10 BI and Business Value
1.11

The Business value of BI: A Framework for Measuring the Benefits of BI

1.12 Success of Business Impact: How to Measure Success
1.13 Measures of BI success or failure
1.13.1 Return on Investment (ROI)
1.13.2 Number of Users
1.13.3 Other Measures of Success
1.14 The LOFT Effect
1.15 Case Studies
1.15.1 The need for BI in Insurance companies
1.15.1.1

BI Growth in Indian Insurance Sector

1.15.2. Business Intelligence in Retail
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1.15.2.1
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Suzuki revs up Retail Reporting

1.15.3 Business Intelligence in Healthcare
1.15.3.1

BI software helps hospitals fight swine flu

1.15.4 Gartner lauds police for crime-fighting BI
1.15.5 Developing countries tap SAS data analytics software to improve governance
1.15.6 Atlanta YMCA turns to SaaS BI software
1.15.7 Microsoft BI: University moves to Head of the class with Microsoft Full-Decision support
system
1.16 Business Intelligence empowering Business
1.17 BI Business Drivers
1.18 BI Foundation
1.19 BI Framework
1.20 Business Intelligence Competence Center (BICC)
1.21 BI Maturity Model
1.22 What is BI? Which type of BI software?
1.23 Business Intelligence Tools
1.24 Keys to implementing Business Intelligence
1.25 Business Intellegence Roadmap
1.26 Summary
1.27 Self–Assessment Questions
1.28 CASES

1.1 Introduction
The complex and challenging business environment of today demands insight, foresight, and agility from organizations.
Decision-makers and Knowledge workers therefore need Business Intelligence Systems that add value to information
through integration, information delivery and reporting, analysis and visualization capabilities that can be used intuitively
and iteratively to enrich the process of decision-making and action planning.
Business Intelligence (BI) tools provide the technology platforms, the techniques and the capabilities that can be
deployed to build business intelligence systems for a variety of applications in areas such as revenue and profit improvement,
supply chain analytics, risk analysis and mitigation, performance management, and others.
The key components of typical Business Intelligence solutions developed today include Data Warehousing and Data
Mining.
The high importance on BI with Data Warehousing and Data Mining is evident from the growing market for BI
platforms. According to Gartner Forecasts, the world wide market for Business Intelligence platforms grew 14.9% to
more than $4.6 billion in 2006. The market is expected to grow steadily over the next few years.
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Business Intelligence is the current need of society, for Better Business Decisions every day. A very high importance
is attached to the information flow in a company that wants to maintain a strong position in the market. Companies today
are judged not only by the quality of their products or services, but also to the degree to which they share information with
customers, employees and partners. However, a vast majority of organizations have a wealth of data but a dearth of
knowledge. This is why the concept of BI, which is a concept that tries to cover all information systems of an organisation
to obtain from them not only information or knowledge if not an actual intelligence that would give the organisation a
competitive advantage over their competitors.
Information is the most important asset in business today. This is because the success of a business depends on how
well you know your customers, how well you understand your internal processes and how effective it is to perform all
operations. At present, the right information is the only means by which an organisation can meet such issues.
The more widely available a company has the information, it becomes more valuable. When the Marketing department
has accurate information of the installed base of products and services, is best able to develop better targeted promotions.
When customers can easily verify that a product is in inventory is much more likely that they make the purchase. When
the CFO has instant access to trend data, they can turn around just 100 Rupees in one direction leading to a profit of
thousands of rupees to the company.
This is just to name a few examples of the importance of timely, organized, focused and always available information.
Coupled with this, the use of Internet in our lives has resulted in a new paradigm that will radically alter the way business
will be in the third millennium, and with it, new emporiums will emerge who will lead the changes to what today has been
known as the digital economy.
Currently, the most profitable companies in our country, with which every company should be associated in the
future to continue to grow (and possibly survive), are mostly of IT companies, whether consulting, software development,
hardware or telecommunications which bring us some idea of how important are these companies for the development of
any industry.
The performance metrics and the most important resources are still lost in a sea of numbers and disconnected
systems. Most organisations have many dispersed systems, each of which has its own data sources and mechanisms of
representation. This makes the maintenance of updated information across departments and business units extremely
difficult.
In counterpart, the more integrated is an organisation, it is easier for any member to get the information they need,
and any individual is more empowered to make a better decision.
The changing economic environment, it’s problems and the problems of systems prompted the emergence of Business
Intelligence.
Hackney (2001) says that BI is composed of all activities related to the organisation and delivery of information and
business analysis. This includes Data Mining, Knowledge Management, Analytical applications, Systems and mainly
Reports Data Warehousing.
Michel (2000) argues that the set of technologies that use Data Warehousing and OLAP (Online Analytic Processing,
Online Analytical Processing), combined with reporting tools, are referred to as BI, because they help companies to gain
intelligence.
Buksard, Mollot and Richards (2000) discussed in his article that the need for new tools to access and report
information for different types of users, has prompted the creation of new tools, collectively known as BI. BI is not a
single technology or application. There is a “thing” but it is a suite of products that work together to provide data,
information and analytical reports that meet the needs of a variety of end-users.
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BI is the ability to consolidate and analyze information with sufficient speed and accuracy to discover strengths and
make better business decisions. Definition compatible with today’s business need to be under pressure from increasingly
competitive, to stay with the dual task of not only to remain but to be profitable (Cano, 1999).
Finally, the Vice President and Research Director at Gartner Group, Howard Dresner, quoted Hilson (2001) agrees
with the above definitions, and adds : “BI is the ability of end users to access and analyze quantitative types information
and be able to act accordingly. BI has taken the lead in the last two years, providers of technology solutions are more
friendly and easier to present data analysis, betting towards mass adoption of such systems by organizations (Sullivan,
2001).
The companies currently use a wide range of technologies and products to know what is happening in the organisation.
The most common tools (simple data query and reporting, online analytical processing, statistical analysis, forecasting and
data mining) can be used in a variety of ways. The purpose of all this is to transform mountains of data into useful
information for the enterprise (McGeever, 2000)
The radical growth of new forms of “intelligence” generated by computer is one of the two revolutions in IT that are
occurring today. The second is the Internet, which as everyone knows (Martin, 2001). The two revolutions are to support
and amplify each other. The set of two will result in a radical reinvention of business.
The current BI systems are built on a modern infrastructure, consisting of a federated architecture (also known as
modular) that accommodates all components in a modern business intelligence system (Hackney, 2000). These systems
include :
1

Data warehousing and Data marts, Data warehouse systems

2

Analytical applications

3

Data mining, data mining tools

4

OLAP analytical tools for data processing

5

Query tools and reporting data

6

Production tools customized reports

7

ELT, removal tools, translation and loading data.

8

Systems management tools

9

Enterprise information portals

10

Database systems

11

Knowledge management systems

Ofcourse, a separate organisation can implement each of these tools and achieve a good level of intelligence, or
implement a business intelligence solution that many providers now offer.
Some practical examples of actual implementations of BI.
The question of which of the customers are profitable and which are problematic for insurers was finally resolved :
the group of female population aged between 25 and 29 years is that records less car insurance claims while men between
18 and 25 are a real threat because it is precisely in this population where it reports the highest number of car accidents.
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There was a group of ex-teachers trained researchers who found the answer. They used the technique of Data
mining in the global datawarehouse of the company which is composed, in turn, with a support system for the decision.
Solution : the insurance company in question decided to design a special insurance plan with attractive incentives and
discounts to retain profitable customers, i.e. women aged 25 and 29 years old, it was also decided to create specific
products to stimulate the entry of new clients with these characteristics. However, for customers at risk, youth 18 to 25
years the insurance company decided to increase significantly the cost of insurance. A business decision based on the use
of technology.
Beyond the formal definitions, the described example summarizes the application in a particular case of BI, compulsory
topic in the field of software solutions and integrating factor for change in the way of considering the application of
technology at business. (Cano, 1999).
Twentieth Century Fox uses BI to filter millions of recipients of postal zones and predict that actors, arguments and
films are popular in every neighbourhood. Avoiding certain arguments in specific theatres, the company is saving
approximately $ 100 million worldwide each year. The same technology can select trailers, alternative for each film in
order to help maximize sales. A movie can have different trailers, each of which can be perceived differently by different
types of audiences.
BI systems of John Deere do not predict the future, but plan. This company manufacturing equipment for agriculture,
improved their business by giving customers a wide variety of choices in products they may require resulting in millions of
permutations for each option. This is great for the marketing area but is a real headache for the manufacturing area.
Deere found a solution using computer intelligence that learns to “raise” agendas far better than they would by humans.
The agriculture team now flows much more smoothly through the production line, with months of anticipation (Martin,
2001)
Just as these, there are a variety of cases of successful large scale application of these type of systems, which have
given a true BI, providing not only a marked efficiency, but eventually can make the difference between survival or
demise of a company.
BI anywhere, anytime there are several providers of this type of technology, among the most prominent we may
mention Information Builders Inc — who launched “Tell Me by e-mail”, which gives customers access to information via
cell phones, PDAs and other wireless devices. Hummingbird Ltd. released “BI suite 7.0” which allows you to export the
information to Palm VII. Other companies are moving into this new market of telematics information, such as Cognos,
Informatica, MicroStrategy, Oracle, among others.
Another major supplier of such solutions is Business Objects, which offers “web Intelligence wireless edition”
providing reports and analysis available by using wireless means any device that supports WAP (wireless access protocol
(http://www.businessobjects.com)) The benefit of this solution, say executives from Business Objects is the ability to
receive and interact with the BI of the organisation in real-time, which is invaluable for the new generation of mobile
executives. (Latting, 2000)
Another competitor in the market is traditional Informix, which offers “Visionary 2.0" which is a some what different
solution, because it is designed to mate with any solution compatible with the ODBC standard, to provide the visually rich
information analysis.
This will allow a business not only to survive, but will give you a competitive advantage in the new economy where
big and not devour the kid, but the agile will beat the slow.
This chapter Business Intelligence An Introduction provides an informed perspective and knowledge on the
state-of-the-art in Business Intelligence. It will position you to plan for, invest in and implement Business Intelligence
Systems.
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1.2 Business Intelligence From Business Side
Just as our senses are the window to the soul, Business Intelligence is a window to the dynamics of a business. It
reveals the performance, operational efficiencies, and untapped opportunities. Business Intelligence is a set of technologies
and processes that allow people at all levels of an organization to access and analyze data. Without people to interpret the
information and act on it, Business Intelligence achieves nothing. For this reason, business intelligence is less about
technology than about creativity, culture, and whether people view information as a critical asset. Technology enables
business intelligence, but sometimes too great a focus on technology can sabotage business intelligence initiatives. It is the
people who will most make your business intelligence efforts a wild success or utter failure.
A key aspect of BI is that first word : “Business”. More than any other technology, BI succeeds when the business
side is intimately involved in determining what will constitute the “intelligence” that IT can provide. When we think of
intelligence as applied to humans, we typically think of people’s ability to combine learned knowledge with new information
and changed behaviors in such a way that they succeed at their task or they adapt to a new situation. Intelligence consists
of discovering, identifying, and understanding the problems occurring in the organization-why there is a problem, where,
and what effects it is having on the company. Likewise, Business Intelligence provides companies with the capability to
amass information; develop knowledge about customers, competitors and internal operations; and change decision-making
behaviour to achieve higher profitability and other business goals.
Business Intelligence means different things to different people. To one Business person, BI means market research,
something I would call “competitive intelligence”. To another person, “reporting” may be a better term, even though BI
goes well beyond accessing a static report. “Reporting” and “Analysis” are terms frequently used to describe BI. Others
will use terms like “Business Analytics” or “ Decision support”, both with varying degrees of appropriateness.
BI is about intelligence
Intelligence is the ability to:


Learn and understand from experience



Respond quickly and successfully to a new situation

How these terms differ matters very little unless you are trying to compare market shares for different technologies.
What matters most is to use the terminology that is most familiar to intended users and that has a positive connotation. No
matter which terminology you use, keep the ultimate value of BI in mind.
Experience shows that organizations won’t get good ROI unless BI is focused on the right place-that is, business
opportunities. That part has to be business oriented. Once those opportunities are identified, you need the technology to
build the databases that will hold high volumes of data and transform and integrate the data so that information can be
accessed in new and different ways.
Once the technology is in place, change management is necessary.You can put the information out there, but unless
you think about how it will be used, you won’t get results.
Align Business Intelligence strategy to Business Strategy.
The companies first need to access their capabilities to see what they need to do to succeed both in the short-and
long-term. They need to know the requirements of the business side and the necessary technical capabilities. It is important
to step back and look at this from the big-picture basis, not application by application.
The business benefits of BI that companies see are the final pay-off, because when it is done right, businesses can
realize very tangible bottom-line benefits from BI. We have seen companies doing amazing things but it requires work.
The management has to be willing to take a look at how information can best be leveraged to enhance business performance.
They have to be willing to change. This is not a simple thing, but it can yield significant rewards.
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Business Intelligence Examples


A Bank bridges a legacy database with departmental databases, giving Branch Managers and other users
access to BI applications to determine who the most profitable customers are or which customers they should
try to cross-sell new products to. The use of these tools frees IT staff from the task of generating analytical
reports for the departments and it gives department personnel autonomous access to a richer data source.



A telecommunications company maintains a multi-terabyte decision support data warehouse and uses BI
tools and utilities to let users access the data they need without giving them carte blanche to access hundreds
of thousands of mission-critical records. The tools set boundaries around the data that users can access,
creating data “cubes” that contain only information that is relevant to a particular user or group of users.



A hotel franchise uses BI analytical applications to compile statistics on average occupancy and average
room rate to determine revenue generated per room. It also gathers statistics on market share and data from
customer surveys from each hotel to determine its competitive position in various markets. Such trends can be
analyzed year by year, month by month, day by day, giving the corporation a picture of how each individual
hotel is fairing.

Globalized Business conditions are driving an overwhelming need for better informed, swifter corporate decisions.

1.3 Components of a Business Intelligence Architecture
Every Business Intelligence deployment has an underlying architecture. The BI architecture is much like the engine
of an aircraft – a necessary component, powerful, but one that users, like the pilots, don’t always understand. For some
companies new to BI, the BI architecture may primarily be the operational systems and the BI front-end tools. For more
mature BI deployments and particularly for enterprise customers, it will involve ETL(extract, transform, and load)tools ,
a data warehouse, data marts, BI front-end tools, and other such components .
When IT discusses BI with users, we readily fall into techno trap, and senseless acronyms abound. Most aircraft
pilots know that aircrafts have a transmission, a fuel tank-an adequate knowledge for having a conversation with an
Engineer but arguably not so much expertise to begin rebuilding an engine. Here, we present the major architectural
technical components that make up BI and that business users should have atleast a high level understanding of to
participate in discussions about building and leveraging a BI solution.

Operational and Source Systems
Operational systems are the starting point for most quantitative data in a company. Operational systems may also be
referred to as “transaction processing systems”, “source systems” and “enterprise resource planning” systems.


Manufacturing System
When a product is produced , the production order is entered in the manufacturing system. The quantity of raw
material used and the finished product produced are recorded.



Sales System
When a customer places an order, the order details are entered in an order entry system.



Supply Chain System
When the product is available, the product is shipped and order fulfillment details are entered.



Accounting System

Accounting then invoices the customer and collects the payment. The invoices and payments may be recorded in an
operational system that is different from the order entry system.
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Fig. 1.1: Operational systems record data from the operational tasks

In each step in this process, users are creating data that can eventually be used for business intelligence as well, to
complete a task, operational users may need BI. Perhaps in order to accept an order, the product must be available in
inventory. As is the case with many on-line retailers, customers cannot place an order for a product combination(color,
size) that is not available; a report immediately appears with a list of alternative sizes or colors.
“When BI is integrated with an operational system or supports an operational task, it is referred to as operational
BI”.
The operational systems shown in the figure may be custom-developed transaction systems or a purchased package
from companies such as Oracle (Oracle E-business, PeopleSoft , J.D.Edwards), SAP or Microsoft(Dynamics GP). With
custom-developed operational systems or with modules coming from different vendors, data may be manually entered
into each system. A better approach is to systematically transfer data between the systems or modules. However, even
when the data is systematically transferred, the Customer ID entered in the order system may not, for example, be the
same Customer ID entered in the accounting system-even though both IDs refer to the same customer!
Ideally, consistent information flows through the process seamlessly, as shown in Figure1.2. Enterprise resource
planning (ERP) systems ensure adherence to standard processes and are broader in scope than custom operational
systems of the past. From a data perspective, ERPs reduce duplicate data entry and thus improve data quality. With an
integrated ERP, a common set of reference tables with consistent Customer Ids, product codes, and chart of accounts are
shared across the modules or applications.
Within the BI lifecycle, the operational systems are the starting point for data you will later want to analyze. If you
do not capture the data in the operational system, you can’t analyze it. If the operational system contains errors, those
errors will only get compounded when you later aggregate and combine it with other data.
Business Rules & Processes
Shared Reference Tables
Product

Accounts

Customer
Modules

Order Module

Accounting
Module

Shipping
Details

Invoice

Fig. 1.2: ERP Systems reduce duplicate data entry and ensure adherence to standard processes
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Additional Source Systems
While much of the data warehouse is populated by operational systems, data may also come from additional data
sources such as:


Distributors who supply sales and inventory information



Click-stream data from web logs that show the most frequently viewed products or on-line shopping cart
analysis for partially completed orders



Market prices from external research firms

Whether this additional data gets loaded into a central data warehouse will depend on how consistently it can be
merged with corporate data, how common the requirement is, and politics. If the data is not physically stored in the data
warehouse, it may be integrated with corporate data in a specific data mart. Disparate data sources may, in some cases,
also be accessed or combined within the BI front-end tool.

Data Transfer: From Operational Systems to Data Warehouse
BI often involves analyzing summary data and combining data from multiple operational systems. To facilitate this ,
data will be extracted from the operational systems and loaded into a data warehouse, as shown in Figure1.3.
This process is referred to as extract, transform and load (ETL). More recently, some data warehouse teams have
changed the order in which they do certain things and will call it ELT (extract, load, transform).
The “transform” process of ETL is often the most time-consuming, particularly when multiple, disparate systems are
involved. Inconsistent codes (product ID, customer ID), handling of incomplete data, changing codes to meaningful terms
(1=not shipped, 2=shipped) are all part of the transform process.

Business Users

BI
Tools

IT
Department
s

Analytic Applications (Product
Profitability, Work Force
Planning, RM)

Fig. 1.3: Major components in the BI lifecycle
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Early data warehousing efforts usually relied on custom-coded ETL and many still do. More recently, as packaged
ETL solutions have come on the market and become integrated with the BI front-end, customers use purchased ETL
solutions. Popular solutions for ETL include Information Power Center, IBM Web Sphere Data Stage, Oracle Data
Integrator, Ab Initio, and Microsoft Integration Services (a component of SQL Server).

Why not Extract everything?
In designing a data warehouse, requirements analysts will ask the users what they need so that the ETL specialists
can figure out what should be extracted from the source systems.Because much of BI is unpredictable in nature and
users often don’t know what they want until they see it, you might ask “ Why not extract everything?” in the event that
you might one day need that data.
There are a number of reasons why all the data should not be extracted :


High data replication and storage costs.



The time window in which data can be ETL’d (extracted, transformed and loaded) is increasingly small,
especially since many companies and data warehouses serve a global user base.



Negative impact on query performance when too much detailed data is stored in the data warehouse.



Limited time, money, and human resources force a prioritization of what data to extract to include in the data
warehouse.

1.4 Enterprise Information Management
As the data warehouse industry has matured and ETL tools have evolved, this market segment is increasingly
referred to as enterprise information management (EIM). EIM includes ETL tools but will also include data modeling
tools, data quality, data profiling, metadata management, and master data management (MDM).

Metadata
IT professionals talk a lot about metadata and go to great pains to make the business understand its importance.
Metadata is “data about the data”.
Metadata is similar to a card file in a library or book details on amazon.com. A card file in a library (or the book
details on Amazon)tells you which category a book belongs to, when it was published and so on. Metadata may describe
such things as:


When the data was extracted from the source system



When the data was loaded into the data warehouse



From which source system an item originated



From which physical table and field in the source system it was extracted



How something was calculated – for example, revenue=(price * quantity sold)-discounts



What the item means in the business context (revenue is based on the amount invoiced and does not include
returns or bad debts)

As more people use BI, metadata is critical in ensuring a common business terminology and in ensuring users really
know what the data means.
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Master Data Management
Master Data Management is comprised of the business applications, methods, and tools that implement the policies,
procedures, and infrastructure to support the capture, integration and subsequent shared use of accurate, timely, consistent,
and complete master data.
Master data is the code and descriptions for customer, product, charts of accounts, regions and so on. Master data
management is what ensures that the product ID from the product table shown in the Figure1.2 preceding is ideally the
same ID across all the applications. This product ID is stored and maintained in one common place so that the relevant
operational and BI systems can access and share it.
In practice, rarely is there a single product ID for a variety of technical and organizational reasons. In this case,
master data will include the mappings of the different product IDs that really are the same product represented in
different systems. Master data also includes hierarchies of how individual products, customers and accounts aggregate
and form the dimensions by which you analyze various facts.

1.5 The Data Warehouse
A data warehouse is a database that stores current and historical data of potential interest to decision-makers
throughout the company. The data originate in many core operational transaction systems. The data warehouse consolidates
and standardizes information from different operational databases so that the information can be used across the enterprise
for management analysis and decision-making. The data warehouse makes the data available for anyone to access as
needed, but it cannot be altered. A data warehouse system also provides a range of ad hoc and standardized query tools,
analytical tools and graphical reporting facilities. Many firms use intranet portals to make the data warehouse information
widely available throughout the firm.
A data mart is a subset of a data warehouse in which a summarized or highly focused portion of the organization’s
data is placed in a separate database for a specific population of users. For example, a company might develop marketing
and sales data marts to deal with customer information. Once data have been captured and organized in data warehouses
and data marts, they are available for further analysis. A series of tools enables users to analyze these data to see new
patterns, relationships, and insights that are useful for guiding decision-making. These tools for consolidating, analyzing,
and providing access to vast amounts of data to help users make better business decisions are often referred to as
Business Intelligence. Principal tools for BI include software for database query and reporting, tools for multi-dimensional
data analysis (on-line analytical processing), and data mining.
A data warehouse is a collection of data extracted from various operational systems, transformed to make the data
consistent, and loaded for analysis. With some business users , “ data warehouse” has become a dirty word, associated
with “expensive”, “monolithic” and of no business value. Other terms, such as reporting database and data mart, are also
used and may sound less monolithic to some business stakeholders. In reality, they both serve similar purposes but might
have different scope and technical architecture.

Do I need a Data Warehouse?
Many ERP implementations were sold on the promise of delivering business insight. They don’t. Having a single
operational system that ensures consistent business processes and that uses consistent reference data (customer, product
codes) will make business analysis significantly easier. But there are a number of fundamental differences between
operational systems and data warehouses.
It is because of these myriad differences that we would argue all companies need a data warehouse, regardless of
the size of the company. The technical architecture of a data warehouse may vary, but its necessity does not. We have
worked with customers with fewer than 20 employees and less than Rs.1 crore in revenues who needed a “reporting
database”, and we have worked with customers with greater than Rs.200 crore in reserves who needed a “data warehouse”.
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Why bother with a Data Warehouse at all?
Many customers new to BI want to skip the data warehouse and deploy a BI tool directly against the operational
system. This may seem like a faster approach to BI. In some instances, it may be an acceptable way to start with BI, and
this approach addresses operational BI needs. However, for most companies, you will want a data warehouse when:


You need to perform cross-subject or cross-functional analysis, such as products ordered vs. inventory-onhand. Such information may exist in two different systems or different modules within an ERP system and are
thus, combined into the data warehouse.



You want to perform analysis on summary information, aggregated by time (month, quarter) or by some other
hierarchy(product groupings).These hierarchies often don’t exist in transaction systems, and even when they
do, running such voluminous queries within a transaction system can show it to the point of interfering with
data entry.



You need consistently fast reporting and analysis times. Because of their different purposes and design, data
warehouses allow for faster queries than operational systems.
Table. 1.1: Comparison of Operational Systems with Data Warehouses

Difference

Operational System

Data Warehouse/Data Mart

Purpose

Primary function is to process orders,
post journal entries, complete an
operational task.

Primary purpose is to provide access to
information to manage the business by providing
insight that leads to improved revenues, reduced
costs, quality customer service, and alignment of
strategic goals.

History

Current information with very little
history.

Larger amounts of history allow multi-year trend
analysis, this year vs. last year comparisons.

Timeliness

Real-time information.

Information extracted on a periodic basis (hourly,
daily, weekly). More recently operational data
warehouses may extract information in real-time or
several times throughout the day.

Level of Detail

Detailed data down to the line item or level
of data entry.

Aggregated data with varying degrees of granularity.

Response time

Fast inputs, but slow queries.

Read-only; tuned for fast queries.

Table structure

Normalized tables in thousands.

Parts of the data warehouse may be normalized but
the parts business users query are normally
denormalized star or snowflake schemas. The data
warehouse will have fewer tables than the source
systems have.

Dimensions

Rarely hierarchical groupings

Hierarchical groups give level of time, chart of
accounts, product groupings, customer groups, and
so on

Reporting and
Analysis

Fixed reports by one detailed dimension
(cost center, plant, order number)

Fixed or ad hoc reporting and analysis by multiple
dimensions across all business functions.

1.6 Data Marts
A data mart is a subset of the data coming from a central data warehouse. A data mart may also be used to feed a
central data warehouse. Whereas a data warehouse is designed to serve the needs of the enterprise, a data mart may
serve the needs of a particular business unit, function, process, or application. Because a data mart is aligned with a
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particular business requirement, some businesses may want to skip the data warehouse and build an independent data
mart. According to industry research, fewer companies now do this as independent data marts have been met with limited
success and over time have a higher implementation cost.

Data Warehouse Tables
Within the data warehouse, data is physically stored in individual tables within a relational database. Your company
may use the same relational database software for your ERP system as for your data warehouse (for example, Oracle,
Microsoft SQL Server, IBM DB2) or a relational database specifically designed for business intelligence(Teradata, SAS
Intelligence Storage).
Experts will deploy a number of different table design approaches to support the diverse business needs , performance
requirements, and storage constraints. Most data warehouses have two types of tables: (1) a fact table that contains keys
into the dimension tables and numeric information to analyze, such as sales, inventory or calls. Such facts are often
referred to as measure; and (2) dimension tables that allow analysis of measures from different perspectives such as
product, time, or geography.
A fact table may have millions of detailed rows of data, commonly referred to as having a “finer granularity”, or can
be significantly smaller, containing mainly summary numbers. To improve the performance of queries, database designers
may choose to create aggregate or summary tables around a fact table such that there may be a DAILY_SALES_FACT
table, MONTHLY_SALES_FACT table, and YEARLY_SALES_FACT table. One fact table together with its associated
dimension tables is referred to as a star schema, as shown.
Dimension tables are also referred to as lookup tables or reference tables. The dimension tables can be broken into
more than one table; for example, detailed material IDs may reside in a MATERIAL_ID table. The groupings and
product hierarchy for the material IDs may reside in a separate table such as PRODUCT_GROUPING. This type of
structure is referred to as a snowflake design and is used in data warehouses that have extremely large dimensions. You
can think of dimensions as the ways by which you want to analyze facts, for example, sales by geography or sales by
product.
Time
Key

Day
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Plant
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Year

Facility

Plant

Block

Orders Fact

Product

Customer
Key

Customer

Corporation

Key

Fig. 1.4: Star Schema

Product

Category

Business Intelligence An Introduction

23

Year

Block

Month

Day

Facility

Orders Fact

Customer

Product
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Fig . 1.5: Snowflake Design

In a transaction system, data is stored in a way that allows for fast data entry with minimal amounts of data
duplicated across the physical tables. Data is said to be stored in normalized tables in a transaction system when a minimal
amount of data is replicated in each table and a data element needs to be updated in only one place. For example, the same
customer name does not appear in multiple rows in a table. In a data warehouse or data mart, the emphasis is on storing
data in ways that facilitate analysis and that speed query performance. Data redundancy is less of a concern, and as the
data warehouse is a read-only environment, there is less concern about having to change multiple instances of the same
value in thousands of tables and rows. Normalization in an operational system means the facts and the dimensions will be
spread across many tables. For example, order information may exist in both an ORDER_HEADER table and an
ORDER_LINES table as shown. Trying to report on which customers bought which products means joining multiple
tables and aggregating information from multiple tables, which will produce incorrect query results. Earlier in the Figure
1.4/1.5, all of the order information was extracted into a single ORDERS_FACT table, making it easier to query.
Customer
Customer ID

Ship- To- City

WILM_99

Mumbai

Order Header
Order ID
10248

Required
Date
WILM_99 10-Oct-2009 17-Oct-2009

Customer ID

Order Date

Sub Total
$ 58.60

Order Lines

Fig. 1.6: Customer, Order Header and Order Lines tables

Freight
$ 32.30

Tax
$ 3.52
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Dimensions and hierarchies often do not exist in the transaction system. For example, the transaction system may
store a plant ID for the individual facility that produces a product, but it may not contain information about where the
plants are located and to which business units they belong. This hierarchical information is often only stored in a data
warehouse or in a separate master data management system.
In some respects, business users may not care about how the data is physically stored, whether in the data warehouse
or in the transaction system. A business view in the BI tool will often hide such technical issues. However, the better that
business users can define requirements in advance, the better that data modelers might be able to store data in a way that
facilitates the analysis. For example, if a user wants to analyze something like staffing levels versus sales performance
and these two subjects exist in different fact tables and data marts, such analysis can be a challenge with certain BI tools.
If users want to routinely analyze these two different subject areas together, than the data modeler may ultimately decide
to store them in one common fact table.

The Data Warehouse Technology Platform
To fly an aircraft, you need airports, air traffic control and a transportation infrastructure, just as in a BI environment
a number of servers and networks may be involved:


The server(s) on which the relational database management system(RDBMS) is running



The server(s) that run the ETL software and processes



The web server(s) that provide the entry point into the BI environment



The BI server(s) that process queries, dashboards and reports

As part of this technical infrastructure, multiple servers may mirror each other for performance, load balancing, fail
over support, and so on. The network between the servers and the end-users (whether internal business users or external
customers) are also critical pinch points in the BI environment. Much of the time, this infrastructure gets taken for granted
unless there are performance or reliability issues.
For smaller businesses, targeted BI deployments, or those with scalability issues, two emerging technologies are
worth noting: Data Warehouse appliances and Software as a Service(SaaS).

1.7 Data Warehouse Appliances
An appliance has one purpose, comes in one package, requires one install, and has one support point.
Purpose: “The enablement of high performance data warehousing with a total cost of ownership (TCO) that provides
a rapid return on investment (ROI) to the business”.
The data warehouse appliance is designed specifically for the streaming workload of BI and is built using commodity
components. It architecturally integrates hardware, DBMS and storage into one opaque device and combines the best
elements of SMP and massively parallel processing (MPP) approaches into one that allows a query to be processed in the
most optimized way possible. A data warehouse appliance is architected to remove all the bottlenecks of data flow so that
the only remaining limit is the disk speed – a data flow architecture where data moves at streaming speeds. Through
standard interfaces, a data warehouse appliance is fully compatible with existing BI applications, tools and data. It has an
extremely low total cost of ownership and is very simple to use.
One of the most important trends in BI is the development of standardized interfaces, protocols and functionality.
Database standards have been set, allowing the system to be built completely around the needs and desires of the end
user. Today, unlike a decade back, we have a wealth of tools and applications using these standardized interfaces such as
Micro Strategy, Business Objects, Cognos, SAS and SPSS. These are coupled with ETL tools having standardized
interfaces such as Ab Initio, Ascential and Informatica. The application works seamlessly with these tools and applications
as well as other in–house applications.
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Perhaps the most identifiable benefit is the tremendous price/performance improvement that an application yields,
both in speed and storage.
A data warehouse appliance is truly scalable. In transactional workloads, scalability is limited primarily by CPUs;
however, in BI, the bottlenecks are the speeds of the internal busses, internal networks and disk transfer. Because the
appliance is able to scale these elements with-out appreciable impact on system performance, effective multiterabyte.
sized databases are a reality.
Reliability is also critical and is provided by the homogenous nature of an application; all parts of the system come
from one vendor. The customer does not need to integrate disk arrays, operating systems and database software with the
hope that these pieces will all work together flawlessly. This is replaced with a single, architecturally integrated product.
The data warehouse appliance also provides simplicity for the Administrator. The integrated nature of an application
means that the time an administrator typically spent troubleshooting a complex database system can be spent in more
productive endeavors. DBAs may now be deployed to assist end–users doing real–time BI.
A data warehouse appliance offers the lowest total cost of ownership because it has one source/one vendor, thus
reducing costs associated with support. With existing technologies, the process of data growth typically incurs costs;
hardware must be added and ongoing maintenance must be performed. The data warehouse appliance reduces these
costs with inexpensive yet powerful hardware from one source. With the simple, efficient solution provided by a data
warehouse appliance, businesses will run more efficiently. Results will be returned within seconds or minutes-orders of
magnitude faster than with current architectures.

Types of Data Warehouse Appliances


Native Data Warehouse Appliance where the hardware and software is tightly integrated into a single data
warehouse solution. The software and hardware are not individually licensed and cannot be separated. Examples
of vendors providing native data warehouse appliances include DATAllegro, Netezza, and Teradata.



Software Data Warehouse Appliance where commercial or open – source relational DBMS software is
designed and/or optimized for data warehouse solutions purchased from one or more third–party vendors.
Examples of vendors or vendors providing software data warehouse appliances include Greenplum and Sybase
(Sybase IQ).



Packaged Data Warehouse Appliance where commercial software and hardware is tuned for data
warehousing, is packaged and supplied by a single vendor, and is installed and maintained as a single system.
Examples of vendors providing packaged data warehouse appliances include HP (Neo View), IBM (Balanced
Warehouse), and Sun/Greenplum (Data Warehouse Appliance).



Data Management Appliance that offloads data intensive operations from a host computer. The offloaded
workload may involve operational specialized analytics, or archival processing. Examples of vendors providing
Data Management appliances include Par Accel and Dataupia.

Benefits of Data Warehouse Appliance
The increased performance manifests itself in many ways to the business user. Report that took many days can now
take just minutes. Subtransactional data such as call detail records, individual web clicks, itemized POS transactions and
hyper detailed customer activity can all now be readily analyzed in near – real time. The appliance obsoletes the notion of
discarding customer data that is only two months old because the database slows to crawl when the data is kept.
Further, the appliance provides freedom to the business user. With patchwork systems, users are limited in the
queries they can run because of the time required to run them. With the time required to run a complex query reduced to
seconds, users cannot only run their old analyses with more iterations, but they have the time to devise and run entirely
new sets of analyses on very granular data.
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Data warehouse appliances are already helping support impressive BI deployments. For example, in the
telecommunications industry, the rapid growth of call detail records (CDRs) creates an imposing amount of data, making
it difficult for companies to quickly and efficiently analyze customer and call plan information. Infact, traditional approaches
have been inefficient in processing queries on even one month’s data, seriously hampering an organization’s ability to
perform trend analysis to reduce customer churn, better tackle revenue assurance issues and generate timely reports.
With an appliance, the telecom user can analyze customer activity down to the CDR level or network–event level over a
full year’s worth of detailed data. Aggregations, with their inherently lossy nature, are no longer necessary, this approach
yields highly enriched information for network management and customer satisfaction.
Retail is another industry where data warehouse appliances have already begun to prove their worth and are poised
to play a bigger role in the future. Brick–and–mortar and on–line retailers are capturing enormous amounts of customer
transactions, clickstream, operational and supply chain information, creating a data explosion that threatens to overwhelm
an average retail organization and its current IT infrastructure. Data warehouse appliances enable retailers to manage
and analyze these terabytes of information in near–real time and be able to use the information to effectively forecast
buying patterns, quickly generate targeted promotions and optimize their inventory and supply chain.
The success of decision–making in a company relies on business intelligence. BI, in turn, relies on the underlying
database architecture. Current database architecture are patchwork systems, built in pieces and not optimized for delivering
timely results. The maturity and stability of the relational database, paired with the power of commodity components
allows for a breaking down of the database system. A new generation of data warehouse appliances holds promise for
companies that depend on business intelligence.

1.8 Software as a Service (SaaS)
SaaS is a method of “Gaining Software Functionalities and Benefits via web, at a lower cost and reduced complexity,
as compared to its commercially licensed, internally operated counterpart”. Basically, SaaS refers to deliver software
providing its functions remotely as a web – based service, on a pay-per-use basis. The Figure 1.7 shows the basic SaaS
model.
Database Servers

Customer Systems

Fig. 1.7: Basic SaaS Model

SaaS can also be referred to as an on demand service, provided by the software vendors to the customers, either
from their own servers, or by downloading and enabling it to customer’s system within the period of contract.
SaaS requires very less download as compared to locally housed applications. For this reason it is also referred to as
“Thin Client”. All the data is present at hosted server, none is stored at user’s site. The figure illustrates SaaS implementation,
via a basic SaaS model. Following the maxim that “the Internet changes everything,” many believe that traditional packaged
desktop and enterprise applications will soon be swept away by the tide of web-based outsourced products and services
that remove the responsibility for installation, maintenance and upgrades from over-burdened IT staff.
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It is specially considered helpful for the businesses having frequent changes in software services requirements, as it
eliminates the risk of obsolescence associated with traditional software implementations and provides immediate access
to new functionality. It also significantly reduces the initial costs, incorporated in deploying new software.

The history of ASP and SaaS
ASP (Application Service Provider ) came into picture in 1990s, ASP offered all the functionalities offered by Saas
i.e., “Application hosted on server, delivered to user over Internet”. The Figure. 1.8 shows ASP architecture. The only
drawback with ASP was that they offered all features of the application to all the users, in contrast to SaaS, where only
selected features are provided to users, based on their needs.
As ASPs began to proliferate, the cost and challenge of delivering client/server applications efficiently and successfully
became more difficult, time–consuming and expensive than even on-premise installations.
This drawback forced ASP’s to lose their economies of scale, while trying to serve the unique needs of each of their
customers, and finally they buckled under the weight of their own infrastructure.
SaaS overcomes all these drawbacks by using “Multi-Tenant” architecture which allows multiple users to utilize a
single set of application and database. This architecture allows the vendors to keep infrastructure and maintenance costs
low. But the crucial question from the customers with this architecture is regarding security of data, as the database is
shared among all the customers.
Next generation SaaS overcomes this by delivering “Single Tenant SaaS”, where each user is provided with a unique
instance of software application and database. In this architecture, the overall cost is kept low through data center
automation and virtualization.

Fig. 1.8: The ASP architecture showing rigid and expensive client – server software deployment.
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Fig. 1.9: The SaaS Architecture

SaaS Architecture and Functioning
SaaS Architecture can be called as extension of Distributed Application architecture. A distributed application
architecture has its Database and Application distributed across several locations, each location communicating with each
other. This architecture is a solution for scalability issues and operational overheads of the distribution, installation and
maintenance of the client software on user’s desktops present in centralized database architectures. Recent SaaS
architecture includes additional components, needed to facilitate the operation and management of different environments
in which SaaS customers run the software. The SaaS architecture is divided into various components, each having its own
functionality,
The various components and their functioning are:
1. Distribution Tier:
With the increasing population of SaaS, more and more customers have joined hands with it. With this proliferation
in number of customers, the need of load balancing mechanism became crucial for SaaS.
Distribution tier, is responsible to distribute the load evenly across servers, thereby improving the overall throughput
and resource utilization. It also ensures high availability, thereby reducing overall response time.
2. Application Tier Components
The application server in SaaS architecture is divided into several components, each having a specified task to
perform. This approach provides a systematic functionality division, thereby reducing the overall complexity and ensuring
high availability. The application server in SaaS architecture can be divided into following components:


Identity Management Server
With the proliferating number of customers, the need for proper security management, has become indispensable
in SaaS architecture. Identity management server is responsible for handling User Identity Management in a
standardized way, thereby ensuring the security of user’s data.



Integration server
With increasing popularity more and more customers, who were previously using traditional software, are now
joining hands with SaaS, which gives rise to the need to integrate a SaaS solution with existing software
systems.
Integration server is responsible for this integration, hence making it easier for customers to join with SaaS.



Communication Server
Communication server is responsible to handle all kind of communications with SaaS users.
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3. Administration Tier
SaaS has emerged as a huge market in recent times, and to handle it properly, it needs proper Administration, which
makes a separate Administration Tier crucial in SaaS architecture. This tier is responsible for handling tasks like metering
the usage of software by a customer, billing and payments by a customer according to usage policies, and maintenance
and support to SaaS environment to keep it up and running.
4. Infrastructure Monitoring
As SaaS business is growing, SaaS infrastructure is also increasing in size, and it will grow more in future. So, for
proper functioning of business, SaaS infrastructure needs to be locally and geographically resilient. For this, the environment
needs to be operationally monitored. There are certain tools used for this purpose. These include “S. L. A. (Service Level
Agreement) Reporting Tool”, used to monitor and manage S. L. A. “Support Metrics”, for managing overall support
functions, including customer service details, performance of support staff and customer satisfaction level and “Quality
Matrix”, for maintaining Quality of Service by business, based on the customer feedbacks in the feedback loop created by
this process.
5. Configuration Tier
Various types of customers require different configuration of the same software, according to suitability. And as the
number of customers around the world increases, the role of a separate configuration tier in SaaS architecture gained
importance. This tier is responsible for managing and customizing the software based on user’s choice. The customization
includes changing “functionality” as well as “look and feel” of software.
Key Features of SaaS
The Key features of SaaS are,
(a)

As it is available via web, the product support, maintenance and deployment are done centrally by the vendor.
The thing to be remembered here is that though the software is web-based, it is not browser-based.

(b)

Application deployment, including architecture, pricing, partnering, and management, leverages single instance,
multi-tenant architecture, which closely resembles one-to-many relationship, resulting in significant economics
of scale.

(c )

SaaS initial costs are lower as compared to traditional software licence fees, as the product’s features are
provided to the user according to his needs. Also, user can perform an upgrade to the application, by paying an
additional updating cost, if needed. Therefore, SaaS bills are recurring, much like the maintenance fees for
licensed software.

(d)

Potential buyers are encouraged to buy the software by providing a free trial installation for a limited period of
time and with limited features.

(e)

SaaS uses Service Oriented Architecture (SOA), which enables frequent integration into a larger network of
communicating software either as part of a mash up or as integrations with other “as-a-service” Stacks
(Platform as a Service(PaaS) and Data as a Service) often through a well defined Application Program
Interface (API).

(f)

SaaS applications are delivered using Internet interface, which is familiar to almost all the software users,
around the globe. So, customers do not need very hard training or sharp learning procedure to use the SaaS
application.

(g)

SaaS applications are easy to customize i.e., SaaS users can choose functionality as well as look and feel of
the SaaS application, according to their need and interest.
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(h)

One of the main reasons for the rapid growth of SaaS is that technology developers are focusing themselves
on ‘what’s next’ rather than on maintaining numerous versions of old code. This makes SaaS a promising
service to provide updated solutions.

(i)

As SaaS is based on Distributed Application Architecture, it is easy to scale as compared to traditional licensed
software.

(j)

It also eliminates the overhead of distribution, installation and maintenance of the client software on user’s
desktops, equipped with traditional centralized Database Architecture based software.

(k)

As SaaS application is delivered via web it takes less time to market as compared to traditional software
systems.

(l)

The distribution server present in SaaS architecture provides proper load balancing, thereby improving the
overall availability and response time, which in turn improves throughput of the system. It also enhances
resource utilization.

To conclude, SaaS has achieved huge popularity and business proliferation, and is continuing to foster.
The lot of features like data security, fault tolerance, high availability, easy integration, low initial costs and new addons in SaaS architecture makes it a beneficial choice for both the vendors as well as customers.
SaaS is becoming the future of software services quotes Gartner’s prediction saying that “SaaS could represent a
third of all business application spending by 2012, indicating that its appeal has spread beyond small and mid-sized
organizations to the enterprise”.

Successful BI Best Practices
The BI architecture consists of the ETL tools and processes, the data warehouse, the technical infrastructure, and
the BI user tools. The operational systems provide the basic data that feed the data warehouse either in real-time or on a
periodic basis. The underlying foundation of a BI architecture is complex. The implementation can either facilitate BI or
become so monolithic and inflexible that it becomes a technical data wasteland. To ensure the BI architecture meets the
business requirements:


Business Users should have a working understanding of the technical issues, components, and terminology
that affect their requirements and ability to access data.



IT personnel should minimize techno trap and avoid over emphasizing the technical architecture for technology’s
sake.

1.9 The Business Intelligence Front-end
If the BI architecture is like the engine of an aircraft, then the BI front-end tools are like the body: sleek, fast, and
where the razzle-dazzle of color, handling, and chrome finish all matter. You can have a perfectly architected data
warehouse, and yet if you don’t have the right BI front-end tools, you won’t achieve BI success.Technical capabilities
matter here but so do subtle differences such as look-and-feel and ease-of-use. Conversely, while you can have a
powerful, intuitive BI front-end, if you have not paid attention to the underlying technical components, your initiative will
fail and users will blame the tool for any underlying problems. You need to get both aspects right, even if it is only the tools
that are visible.
Here, we describe the various BI front-end tools that are highly visible to business users.
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1.9.1 Business Query and Reporting
Business Query and Reporting tools are often referred to as “ad hoc query tools”. This terminology is a little
misleading, as in fact the queries are not always ad hoc(as in spontaneously crafted) but are rather often fixed reports.
The difference is that a business user, usually a power user, may have built the report, rather than an Information
Technology (IT) person. The business environment changes at a rapid pace, and unable to wait weeks or months for IT
to develop a new report, business users often demand the ability to create queries and reports themselves. Business
Query and Reporting tools allow for this and are most often used for decision-making and management purposes. The
business query and reporting tool is a key module to provide users with self-service information access.
In some cases, a report is truly ad hoc; it’s a one-off business question that will never be posed again. Ad hoc
queries may be exploratory in nature as users try to find the root cause of a problem, test a theory, or consider changing
a business model. Table 1.2 lists some sample fixed reports that may lead to an ad hoc query or one-time question may
later become a fixed report. It’s important to recognize the iterative nature of Business Intelligence and to ensure you
have flexible BI tools.
Getting to the data is just one capability of business query tools; the other aspect is presenting and formatting the data
in a meaningful way, loosely referred to as reporting. The terms “query” and “reporting” are sometimes used interchangeably
because a business query and reporting tool will have both capabilities-getting to the data and formatting it to create a
report.
Table 1.2: Sample Fixed and Ad hoc Reports
Fixed Report

Purpose

Related Ad hoc Query

Inventory by Product

To determine if an order can be fulfilled
today by the primary warehouse

If I’m short at my main warehouse, can I
supply the product from elsewhere?

Top 10 customers By
Quarter and Product

To understand which customers
generate the most revenue

Who fell off this quarter’s list? Are there
certain products we can cross-sell?

Raw material receipts
and delivery times

To determine how long it takes to acquire
raw materials and which supplier can fulfill
purchase orders fastest

Are there other suppliers who can respond
faster?

Patients per hour

To understand busy periods and wait times

Do staffing levels correspond to busy times?

Business query and Reporting tools vary widely in their formatting capabilities. The most basic of formatting capabilities
allow for changing the font of column headings and making them bold and centered. Conditional formatting will , for
example, display numeric values red when negative or below target and green when positive or above target. Simple
report styles include displaying information in a cross-tab report, a chart, or a master-detail report with groupings and subtotals. Tools may provide a set of templates to create nicely formatted reports that use a consistent corporate look and
feel. More complex formatting capabilities include the ability to present multiple charts on a page, perhaps coming from
different data sources.
Examples of Business Query tools include Business Objects Web Intelligence, Cognos & Query Studio, and SAS
Web Report Studio.

1.9.2 A Business View of the Data
Business Query Tools allow business users to access a data source via business terms without having to write any
SQL. The data source could be a data warehouse, or it might be direct access to an operational system. A key feature of
a business query tool is that it has a business view or metadata layer that hides the complexity of the physical database
structure from the business user by:
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Using business terminology rather than physical field names. For example, a user may select a dimension such
as Customer Name rather than a cryptic field such as CUST.L33_NAME(the physical table and field name in
the RDBMS)



Automatically connecting related tables via joins



Providing metrics that may calculate and aggregate facts such as revenue, number of customers, number of
orders, number of incidents, and average selling price.

The Figure1.10 shows an example of building a query with the Business Objects universe, one of the first products
to introduce the concept of a business view.
This business view is the most important piece of your BI front-end tools and one in which the business and IT must
work together to model. For integrated BI platforms, the business view is common to all the BI tool modules: business
query, reporting, analysis and dashboards. When the business view looks too much like the data warehouse.

Fig. 1.10: The Business Objects universe presents users with a business view of data

1.9.3 Structured Query Language
SQL, pronounced “sequel”, is a computer language used to communicate with a relational database. SQL is a
common language regardless if you use a database from Oracle, IBM, Microsoft, or Teradata. Querying a database with
SQL can be fairly complicated. Business query tools will generate the SQL behind the scenes so business users don’t
need to learn how to write SQL code. While there is a common set of SQL commands , such as SELECT and SUM, each
database vendor may have its own SQL extensions or dialect. Rank, for example, is a popular SQL expression among
business users but it is an expression that not all relational databases support. Sometimes when trying to develop a
complex business query , you may run into limitations inherent in the SQL language. For example, a query about sales for
this quarter would generate simple SQL. Asking a query about which products were cross-sold to the same customers
this year versus last year would require very complex SQL and may be better answered in an OLAP database.
In source systems with confusing table and field names, business users are overwhelmed and can too easily build
incorrect queries. Poor business view design also forces users to put too much logic and too many calculations inside
individual reports and dashboards. For these reasons, in some organizations, the power users within a business unit,
function, or department, are responsible for building the business view or metadata layer, in others, it is the central BI
group or data warehouse team that will build and maintain the business view.
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1.9.4 Production Reporting
Whereas business query and reporting tools allow for basic report formatting, production reporting tools have much
more sophisticated formatting and design capabilities. Some people may refer to this category of tools as pixel perfect,
operational, or enterprise reporting. Again the terminology can be misleading as some business query and reporting tools
can create pixel perfect reports, be embedded in operational systems, and are used across an enterprise. For lack of a
better term, let us refer to this module as “production” reporting. Examples of Production Reporting Tools include
Actuatee.Report, Business Objects Crystal Reports, Microsoft Reporting Services, Oracle Publisher (which supersedes
Oracle Reports), and Information Builders Web Focus.
A production reporting tool may access a transaction system directly to create a document such as an invoice, a
bank statement, a check, or a list of open orders. When the reporting is not against the transaction system, it may be
against an operational data store or detailed data within a data warehouse. IT usually develops these reports for the
following reasons,


The data source is an operational system in which you can’t take the risk that “untrained” users may launch
resource intensive and run-away queries with a business query tool.



Reports are often accessed through and embedded within the transaction system



The information requirements are common to all users and departments and are static, such as for regulatory
reports.

Because professional IT developers are often the users of production reporting tools, IT may also use these tools to
develop management style reports, particularly when a company does not have a business query tool.
Table. 1.3: Differences between Production Reporting Tools and Business Query Tools
Characteristic

Production Reporting

Business Query and Reporting

Primary Author

IT Developer

Power user or Business user

Primary purpose

Document Preparation

Decision making, management

Report Delivery

Paper or e-bill, embedded in application

Portal, spreadsheet, e-mail

Print quality

Pixel perfect

Presentation quality

User base

Tens of thousands

Hundreds or thousands

Data Source

Operational transaction system

Data warehouse or mart, occasionally
transaction system

Level of data detail

Granular

Aggregated

Scope

Operational

Tactical, Strategic

Usage

Often embedded within an application

Most often BI as separate application

None of these differences is an absolute, except that they serve the needs to distinct user groups and in many cases,
distinct applications.

1.9.5 Online Analytical Processing(OLAP)
OLAP is a capability that focuses on analyzing and exploring data,whereas query and reporting tools put greater
emphasis on accessing data for monitoring purposes. OLAP moves the focus from “what” is happening, to exploring
“why” something is happening. To uncover the “why”, users may not know precisely what information they are looking
for and instead will navigate and drill within a data set to uncover particular details and patterns.
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OLAP provides interactive analysis by different dimensions (i.e., geography, product, time) and different levels of
detail (year, quarter, month). For many users, OLAP has become synonymous with “drill down” and “pivot” capabilities.
Many BI products, though, will now provide drill-down and pivot capabilities without a full-blown OLAP engine or OLAP
database on the back-end.
As the technology and the users have evolved and matured, the distinctions between OLAP and reporting have
increasingly blurred.
OLAP users want highly formatted reports that are based on multi-dimensional data; report users immediately want
to drill when they see a problem with a particular metric in a report. They don’t want to be forced to launch a separate tool
as they move from reporting into analysis and exploration.
The following characteristics continue to distinguish OLAP tools from business query and reporting tools.


Multidimensional: Users analyze numerical values from different dimensions such as product, time, and
geography. A report , on the other hand, may be one-dimensional, such as list of product prices at one point in
time.



Consistently fast: As users navigate different dimensions and levels within a dimension, OLAP means fast
– the speed of thought. If a user double-clicks to drill-down from Year to Quarter, waiting 24 hours, 24 minutes,
or even 24 seconds for an answer is unacceptable. Report users, of course, do not want slow reports either,
but some reports take this long to run and must be scheduled.



Highly interactive: Drilling is one way users interact with OLAP data. Pivoting gives users the ability to
view information from different perspectives such as by geography or by product. Slicing allows users to filter
the data within these dimensions such as sales for Baroda only and then for Ahmedabad only, or crime
statistics for Mumbai only and then Surat only. This kind of interactivity within a non-OLAP report ranges
from non-existent to only recently possible.



Varying levels of Aggregation: To ensure predictable query times, OLAP products pre-aggregate data in
different ways. Reporting, to the contrary, can be at the lowest level of detail: rather than sales by product, you
might have individual line items for a particular order number.



Cross dimensional calculations: With multiple dimensions come more complex calculations. In OLAP, you
might want to analyze percentage contribution or market share. These analyses require subtotaling sales for a
particular state and then calculating percentage contribution for the total region, country or world. Users may
analyze this percentage market share by a number of other dimensions, such as actual versus budget, this year
versus last year, or for a particular group of products. These calculations often must be performed in a
particular order and involve input numbers that users might never see. Detailed reports, however, often rely on
simple subtotals or calculations of values that are displayed on the report itself.

In understanding OLAP requirements, it’s important to distinguish between OLAP platform issues and OLAP user
interface issues.

OLAP Platforms
The OLAP platform is about how the data is stored to allow for multidimensional analysis. On the one hand ,
business users should not have to care at all about how the data is stored, replicated, and cached, and yet the OLAP
architecture greatly affects what you can analyze and how. The OLAP architecture also influences what OLAP frontend you can use.
There are four primary OLAP architectures as described in Table.1.4. Relational OLAP (ROLAP) platforms store
data in a relational database so data is not necessarily replicated into a separate storage for analysis. Multidimensional
OLAP (MOLAP) platforms replicate data into a purpose-built storage that ensures fast analysis. Hybrid OLAP (HOLAP)
uses a combination of storage techniques. Dynamic OLAP (DOLAP) will automatically generate a small multidimensional
cache when users run a query.
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With each OLAP architecture, there are trade-offs in performance, types of multidimensional calculations, amount
of data that can be analyzed, timeliness of data updates and interfaces through which data can be accessed.
Table. 1.4: OLAP Architecture
Architecture

Primary Difference

Vendor

ROLAP

Calculations done in a relational database,
large data volumes, less predictable drill times

Oracle’s BI EE, SAP Net Weaver BI,
MicroStrategy, Cognos 8, Business Objects
Web Intelligence

MOLAP

Calculations performed in a server-based
multidimensional database. Cubes provide
write access for inputting budget data or
performing what-if analysis

Oracle’s Hyperion Essbase, Microsoft
Analysis Services, TM1, SAS OLAP , Cognos
Power Cubes

HOLAP

Aggregations in a cache but with seamless
drill-through to relational database

Microsoft Analysis Services, SAS OLAP,
Oracle’s Hyperion Essbase

DOLAP

Mini cache is built at query run time

Business Objects Web Intelligence, Oracle’s
Hyperion Interactive Reporting (formerly Brio)

Historically, many OLAP products used a MOLAP storage, which led to inflexible cube databases, management of
more replicated data, and limitations on the data volumes and level of detail that can be analyzed. All of this has sometimes
scared IT away from OLAP.
Every BI deployment needs an OLAP component, not only is it necessary to facilitate analysis,but also it can
significantly reduce the number of reports either IT developers or business users have to create.
With OLAP, a report is just a starting view, say sales for 2009 by country–a summarized starting point. As users
click, drill and pivot, the end result might be Sales, Unit price, volume for one quarter, for two products, in a particular city
– a detailed, focused end-point. In a strictly relational reporting world, the starting view and end result would be two
entirely separate reports, with dozens of iterations in between.

OLAP Viewers
Microsoft Excel is one of the most popular interfaces to OLAP data. In fact, for three of the leading OLAP
products(Oracle’s Hyperion Essbase, Microsoft Analysis Services, SAP Business Explorer), the spreadsheet was initially
the only interface. Users would open a spreadsheet and could immediately begin drilling within cells and Excel Pivot
tables to retrieve and explore their data.
Today, Excel continues to be an important OLAP interface, but in addition, users can explore data via OLAP
viewers. These OLAP viewers may be web-based (whereas Excel is desk-top based) and will have advanced charting
and navigation capabilities. In addition, business query tools and production reporting tools may also be able to work as
OLAP viewers.

1.9.6 Multidimensional Expressions(MDX)
MDX is a query language similar to SQL but used to manipulate data within an OLAP database. Microsoft created
MDX as a language to work with its original OLAP server, now referred to as SQL Server Analysis Services. As MDX
gained industry acceptance, a number of other OLAP databases added support for MDX such that today OLAP viewers
will generate MDX to access and analyze data in a number of different OLAP databases.
An example of a decomposition tree via Microsoft Pro Clarity, a relatively unique way of visually navigating through
hierarchical information.
Just as business query and reporting tools allow users to retrieve data from relational databases without knowing
SQL , OLAP viewers allow users to access data in an OLAP database without knowing multidimensional expressions
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(MDX). Many of the leading BI suite vendors offer OLAP viewers to third-party OLAP data sources, sometimes via the
business query and reporting tool , or via a production reporting tool, or via a special OLAP viewer. Examples of speciality
OLAP viewers include Microsoft Pro Clarity and Panorama Nova View.

1.9.7 Microsoft Office
It is often said that MS Excel is unofficially the leading BI tool. BI teams have tried to ignore it and sometimes
disable it, because it can wreak havoc on the one thing a data warehouse is supposed to provide: a single version of truth.
Yet users are passionate about spreadsheet integration, and it is the preferred interface for power users. The issue for BI
teams and businesses, then, is how to facilitate the integration while managing its use. In the past, Excel “integration” was
often limited to a one-time export of data from the BI tool to a disconnected spreadsheet. More recently, BI vendors have
taken new approaches to spreadsheet integration in ways that allow Excel and the BI environment to work better
together, perhaps even extending BI’s reach. Duet a product jointly developed by SAP and Microsoft, for example, uses
the familiar Office interface for accessing reports from the SAP transaction system and from the data warehouse. The
theory is that anyone comfortable with e-mail can access and interact with a report. This is an example of how Office
integration has moved beyond just the Excel spreadsheet to include other Microsoft Office applications such as PowerPoint,
Word and Outlook. In addition to solutions from BI suite vendors, XLCubed is a niche BI vendor and product that uses an
Excel add-in as a way of accessing data in Microsoft Analysis Services and TM1 OLAP.

1.9.8 Dashboards
Stephen Few, President of Perceptual Edge and a visualization expert, provides the best definition for Dashboards:
A Dashboard is a visual display of the most important information needed to achieve one or more objectives;
consolidated and arranged on a single screen so the information can be monitored at a glance.
BI dashboards are similar to aircraft dashboards – they provide multiple indicators or reports in a highly visual way.
A dashboard may be comprised of:


A map that color codes where sales are performing well or poorly



A trend line that tracks stock outs



A cross tab of top selling products



A key performance indicator with an arrow to show if sales are according to plan

Ideally, users want to assemble their own dashboards with the information relevant to their job. Not all tools allow
this, though, and may force IT to build dashboards in advance.
A key characteristic of dashboards is that they present information from multiple data sources. Exactly how they do
this and what constraints there are in the accessibility and number of data sources vary widely from product to product.
The concept of dashboards is nothing new. Early Executive Information System (EIS) of the late 1980s tried to
deliver similar capabilities. What has changed is the Technology. EISs were often custom-coded, inflexible dashboards
based on quarterly data. New dashboards are user-built, flexible, and sometimes updated in real time. They also increasingly
leverage advanced visualization capabilities that facilitate greater insights and conveying more information in less space.
If your company had an early EIS failure; don’t let that dissuade you from delivering dashboards as part of your total BI
solution.

1.9.9. Score Cards
The terms “dashboards” and “scorecards” are often used interchangeably, although they are indeed different things.
A major difference between them is that a scorecard focuses on a given metric and compares it to a forecast or target,
whereas a dashboard will present multiple numbers in different ways. Some dashboards may additionally display metrics
and targets with visual traffic lighting to show the performance of that metric, but you should not assume that all dashboard
tools support this capability.
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Strategic scorecards contain metrics from the four key areas that drive the success of a business (people, customers,
financial, operations)and will include strategy maps to show how the metrics relate to one another. Such scorecard
products are often certified by the Balanced Scorecard Collaborative.
Although there are a number of powerful scorecard products in the market, the biggest challenge in deploying
scorecards is in getting the business to agree on common objectives, drivers, targets, and accountability. Configuring the
software requires significantly less effort.

1.9.10 Performance Management
Performance Management and Business Intelligence historically have been treated as separate applications, with
the former being controlled primarily by finance and latter by IT or individual business units. More recently, a single
vendor will offer both business intelligence and performance management tools because the information needs and
purposes of both sets of tools are closely related. In rudimentary deployments, BI provides better access to data. In more
focused initiatives, PM provides better access to data so that an individual or an entire company can improve their
performance.
Performance Management tools help optimize, manage and measure that performance by providing the following
key components: budgeting and planning capabilities, financial consolidation, and strategic or balanced scorecards. BI
often provides the underpinnings for performance management in that (1) these applications need access to data for
planning and measurement purposes and (2) what may start out as a simple BI initiative for “better data access” becomes
more purpose driven when put in the context of optimizing performance according to the goals of the business. Balancing
the often diverse priorities of different business units and users is also easier when these requirements are evaluated
against these goals.
Craig Schiff, a performance management expert and President of BPM Partners describes the connection between
performance management and business intelligence as follows:
Performance management is really about the business processes (supported by technology) that enable a business
to set strategic goals and measure how successfully it is executing on those goals and objectives. The technology that
supports these processes include BPM packaged applications such as budgeting, planning and consolidation, as well as BI
tools such as extract, transform and load (ETL), report and query and OLAP multidimensional cubes. BI is an essential
part of BPM; but, while BPM is helping accelerate adoption of BI, BI can exist without BPM.
While I have not seen indication that performance management has helped accelerate BI adoption or vice versa, it
is clear that the two are inter-related. 2007 has seen a number of vendor acquisitions as the Business Intelligence and
Performance Management markets converge.
While performance management may have its root in finance, it is by no means limited to financial plans. Performance
Management may relate to workforce planning, supply chain optimization, capacity planning, and so on.

Acronyms Soup: BPM, CPM, EPM, PM
Industry analysts, media and vendors will refer to Performance Management with any number of acronyms: Business
performance management (BPM), Corporate performance management (CPM),Enterprise performance management
(EPM), and Performance management (PM). They all refer to the same things. The one major point of confusion is when
“BPM” is used to refer to business process management , a completely different field.

Planning
Many companies have manual planning processes compiled through thousands of disconnected spreadsheets. Planning
tools help automate and control the process. Part of the planning process is reviewing historical actuals for a basis of
comparison. These actuals most likely come from the data warehouse or the data mart (either OLAP or Relational). An
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initial plan may be based on business rules such as percentage change from one year to another. Plans may be prepared
either “bottom-up”, in which individual managers provide their plans to roll into a company-wide plan, or they may be “topdown”, in which plans are made at the highest level and individual units provide details on how that plan can be achieved.
Once a plan has been finalized, managers want to monitor adherence to and progress toward the plan. Such monitoring
can be part of a dashboard or a scorecard.

Financial Consolidation
As individual business units aggregate into a total company, financial consolidation tools help ensure things such as
inter-company eliminations, currency conversion, and Sarbanes-Oxley compliance. While all OLAP data sources will
have multiple dimensions and multiple hierarchies, a financial consolidation tool must have a chart of accounts (specific
dimension that defines for example, how assets such as cash, inventory and accounts receivable aggregate on a balance
sheet). Financial Consolidation may be provided by the ERP system or by a dedicated tool.
Financial Consolidation tools differ from other aspects of a performance management or BI system in that their
primary purpose is to produce the financial reports of a company, whereas much of the other information is for management
reporting and analysis.

Analytic Applications
Henry Morris of International Data Corporation (IDC) first coined the term analytic application in 1997. According
to IDC, for software to be considered an analytic application, it must have the following characteristics:


Function independently of the transaction or source systems



Extract, transform and integrate data from multiple sources and allow for time-based analysis



Automate a group of tasks related to optimizing particular business processes

Business query tools, OLAP, and dashboards may all be components of an analytic application, but it is this last bullet
item that most sets an analytic application apart from other BI modules.
There are different types of analytic applications including customer, financial, supply chain, production and human
resources applications. You can either buy or build an analytic application. When you “buy” an analytic application, you
buy a range of pre-built functionality such as the ETL routines, the physical data model, the OLAP database model, and
pre-built reports with functional metrics. When you “build” an analytic application, you determine how and whether to
calculate “average sales per store visit” and in which reports you want this metric to appear. With a pre-built analytic
application, this and other metrics are provided for you. With “build” analytic applications, the development environment
may provide templates and engines that allow you to assemble applications. A BI platform vendor may provide analytic
applications, and numerous niche vendors also provide analytic applications for specific industries or functional areas.

Emerging BI Modules
The modules discussed in this unit have relatively wide usage and product maturity. Business query and reporting
tools, production reporting, and OLAP have evolved over nearly two decades. Dashboard and Scoreboard software are
more recent, with more limited usage, but are more matured software products. There are also some modules that are still
considered niche solutions or emerging technologies. These include predictive analytics, BI search, advanced visualization,
mash-ups, and rich Internet applications, to name a few. Successful BI survey results on the importance of these modules
and ways in which case studies companies are leveraging them is discussed.

Successful BI Best Practices
The BI front-end consists of the tools and interfaces that business people use to access the data and monitor trends.
These tools include business query and reporting, production reporting, OLAP, Excel, dashboards and scorecards.
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Performance management tools are used in conjunction with BI tools and the BI architecture to improve planning,
produce financial reports, and measure performance against the objectives and goals of the company. Because the BI
tools provide the face for the business intelligence architecture and processes, it’s easy for the tool to get an inordinate
amount of attention. They are, however, only one aspect of a BI solution, albeit an important one. As you work to exploit
the full value of business intelligence:


Never underestimate the importance of these tools in engaging users to leverage data for competitive advantage



Understand that the business tools must work in conjunction with the underlying technical architecture; an
intuitive tool is only as reliable and useful as the data that it accesses



Ensure the business and IT jointly develop a business focused metadata layer or business view upon which a
number of the front-end tools rely



Consider the distinct capabilities of the different tool segments and offer the appropriate tool to the appropriate
user group



Stay abreast of emerging technologies that will provide the best user interface for as-yet underserved BI users

1.10 BI and Business Value
Business Intelligence cuts across all functions and all industries. BI touches everyone in a company and beyond to
customers and suppliers. Though BI can only provide business value when it is used effectively by people. There is a
correlation between the effective use of BI and company performance. However, having better access to data does not
affect company performance; the difference is in what companies do with the data.

The BI Market
With BI providing significant benefits across so many industries and all business functions, it is not surprising that BI
has bubbled to the top of many companies IT investment priorities. Many analyst firms and surveys cite BI as the #1 or
#2 IT investment priority. From a market perspective, the BI market which includes the data warehouse platforms and the
front-end tools is a $20billion market , according to analyst firm IDC. Its growth rate in the past few years has been in the
11% range- impressive, considering unit prices for many BI components have dropped , and in constrast to other IT
markets whose growth has slowed. As a set of technologies, BI emerged in the early 1990s. Of course, decision-making
processes existed long before the IT to support them. Historically, businesses could rely more on gut-feel decisions
because they may have been closer to their customers and the products. The cost to support decisions with facts was high
and usually involved gathering data manually. More recently, business and technology forces have converged to make BI
mission-critical and an essential part of doing business.
BI is a catalyst for CHANGE. Anyone with a vested interest in preserving the status quo may not welcome a BI
initiative. Expect some battle scars. One CIO described the company’s BI initiative as an emotional process to get
through but necessary to execute the business’s vision. Those who keep the value of BI and the greater good of the
company always in their vision will ultimately succeed.

Successful BI Best Practices
The drivers of Business Intelligence are,
1.

Measure success in multiple ways, using objective measures when available and recognizing the importance
of benefits that cannot be readily quantified

2.

Understand the effect of Luck, Opportunity, Frustration, and Threat (LOFT) to catapult your BI initiative from
moderate success to wild success

3.

Garner executive support to ensure BI infiltrates all corners of an organization to provide competitive advantage
and business value
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4.

Start with a solid data foundation and add to it incrementally and continuously to improve the quality, breadth
and timeliness of data

5.

Align the BI strategy with the goals of the business by ensuring IT and business personnel work more as
partners and less as adversaries

6.

Find the relevance for BI for every worker in the company, as well as for customers and suppliers

7.

Use agile development processes to deliver BI capabilities and improvements at the pace of change
commensurate with the pace of business change

8.

Organize BI teams and experts for success and building a solution with a focus on the enterprise

9.

Choose appropriate BI tools that meet the user and business needs and that work within the technology
standards that IT can effectively support

10.

There are several other secrets such as fostering a culture that encourages fact-based decision making and
discourages data hoarding, promoting your successes and the applications, and presenting data visually.

1.11 The Business Value of BI: A Framework for Measuring the Benefits of BI
The Value of Better Decisions.
In every organization, employees make hundreds of decisions each day. They can range from whether to give
customer X a discount, whether to start producing part Y, whether to launch another direct mail campaign, whether to
order additional materials, etc. These decisions are sometimes based on facts, but mostly based on experience, accumulated
knowledge and rule of thumb.
That poses a problem because experience, knowledge, and rule of thumb can take years to develop. Some employees
never acquire them. Those who do may still fall prey to decision traps or biases in judgement. Improving the quality of
business decisions has a direct impact on costs and revenue. For instance, giving a customer a discount may or may not
help the bottom line, depending on the profitability of the client over the duration of the relationship. To improve the quality
of decisions, managers can:
Option: Do critical tasks themselves
Result: This leads to burnout, bottlenecks, and opportunity costs of not doing more strategic work.
Option: Hire additional skilled staff
Result: This increases cost dramatically
Option: Attempt to define a policy for all possible decisions.
Result: This leads to decisions that do not meet with the rapidly changing needs of the business
Option: Give existing staff the means to make better decisions.
Result: This creates an agile enterprise and is the most cost effective solution.
The means to making Better Decisions
Strategic information is the key to allowing employees to make a good decision.
What is a good decision? A good decision can be defined as one that helps the organization move closer to its goals.
But how do employees know if the decision they are about to make will help the enterprise meet its objectives? They need
strategic information. Strategic information is a powerful motivator and enabler.
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Are we meeting our objectives?
Increasingly, managers incentive plans are based on quantifiable objectives such as profitability, percentage of ontime deliveries, proportion of satisfied customers, etc. However, managers often have limited ways of knowing whether
they are progressing toward their objectives. At the end of the year, they receive their bonus, and are told how well they
did. They may be pleased or disappointed, but they have little way of predicting the impact of their actions on corporate
welfare. Management By Objectives (MBOs) only work if the employee has a way to monitor his own progress in
reaching his objectives. With BI each user has the means to see how his or her actions impact the overall corporate
profitability. Complex incentive plans may not be as necessary if employees can see which of their actions improve or hurt
overall performance.

The case for BI
You understand the value of making a better decision and how giving your employees greater access to information
can empower them and yield even greater results. Now it’s just a matter of finding out how a BI solution can make that
notion a reality.

What is BI: The Vision
An account manager, on her way to a client visit, looks up past proposals, as well as the client’s ordering, payment,
delivery, support, and marketing history. At a glance, she can tell that the client’s ordering volumes have dropped lately. A
few queries later she understands that the client has a support issue with a given product. She places a call to her support
department, and learns that the defective part will be replaced within 24 hours. In addition, the marketing records show
that the client recently attended a user conference and expressed interest in the new product line. The account manager
is now fully prepared for a constructive sales call. She masters all aspects of her client’s relationship with her firm,
understands the client’s issues, and can confidently address new sales opportunities.

The Problem: Vast Quantities of Data
As businesses increase their reliance on enterprise systems, they are rapidly accumulating vast amounts of data.
Every interaction between departments or with the outside world, historical information on past transactions, as well as
external market information are entered into information systems for future use and access…… Yet very few answers.
With all this data available, it’s surprising how difficult it is for managers to get a clear picture of fundamental
business information, such as inventory levels, orders in the pipeline, or client history. In most organizations, it would take
the account manager in the example above, hours or days to get answers to her questions.
Many organizations contain disparate silos of information. Client orders and payment records are kept in the accounting
system; installation and support information is stored in the customer service database; contact management software
tracks the proposals and sales call history; and marketing contact history is kept by marketing, Rarely do these systems
speak the same language, and there is no simple way for a non-technical user to get answers quickly.

The Solution – BI
BI refers to the use of technology to collect and effectively use, information to improve business effectiveness.
The different Information Systems may be successful at helping users accomplish specific tasks, but they are
typically not well suited at providing information to end-users. With BI, users will be able to turn this information into
knowledge, and knowledge into profit.
BI enables an organization to track, understand, and manage its business in order to maximize enterprise performance.
With BI, organizations are able to improve operational efficiency, build profitable customer relationships, and develop
differentiated product offerings. In enterprise networks, BI provides employees with information to make better business
decision, and can be used in environments ranging from workgroups of 20 users to enterprise deployments exceeding
20,000. In an extranet environment, BI is deployed in applications that allow organizations to deliver new services and
build stronger relationships with customers, partners and suppliers via the Internet. In Enterprise Performance Management
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(EPM) organizations must understand and have constant visibility into their key performance indicators and metrics that
span across their organizations. By doing this, organizations ensure their strategy is aligned from top to bottom and across
the organization from marketing to sales to manufacturing to human resources. Providing this enterprise insight is a key
strength of BI.

The Characteristics of a BI Solution
With BI system, organizations can unlock information held within their databases by giving authorized users a single
point of access to data - a BI portal – in both intranet or extranet environments. Wherever the data resides, whether it is
stored in operational systems, data warehouses, data marts and/or packaged applications, users can prepare reports and
drill deep down into the information to understand what drives their business, without technical knowledge of the underlying
data structures. The most successful BI applications allow users to do this with an easy-to-understand, non-technical,
GUI.

Using BI in all Departments of an Organization
There are many different uses for BI systems
Focus: one specific application: Sales
However, BI systems can be used at every step in the value chain.
Volkswagen AG: The company uses BI to track, understand, and manage data in every department-from Finance,
Production, and Development, to Research, Sales and Marketing, and Purchasing. Users at all levels of the organization
access supplier and customer reports relating to online requests and negotiations, vehicle launches, and vehicle capacity
management and tracking.

Timely answers to Business Questions
The key to unlocking Information is to give users the tools to quickly and easily find answers to their questions. Some
users will be satisfied with standard reports that are updated on a regular basis, like current inventory reports, sales per
channel, or customer status reports. However, the answers these reports yield, can lead to new questions. Some users will
want dynamic access to information. The information that a user finds in a report will trigger more questions, and these
questions will not be answered in a pre-packaged report.
While users may spend 80% of their time accessing standard or personalized reports, you will find that for 20% of
their tasks, they need to go elsewhere to obtain additional information not available in the original report. To address this
need and to avoid end-user frustration (and related report backlog for the IT team), a BI system is required that lets users
autonomously make ad hoc requests for information from corporate data sources.

Making the most of the Internet by creating an extranet
You can open up BI system access to users outside the organization through extranet applications with clearly
defined security limits. For example, customers may want to consult their ordering history to analyze their buying patterns
and identify cost-saving opportunities: or suppliers may be interested in gathering sales data.
Master Card International: For merchants, access to BI offers the opportunity to monitor their businesses more
closely on a day-to-day basis. Advertising agencies are able to use information from the extranet when developing
campaigns for merchants. On the authorization side, a call center can pull up card holder authorization transaction to cut
down on fraud. Master Card expects that in the long term and as business partners increasingly demand access to system
data, the system will support more than 20,000 external users.

The Benefits of BI
Because of the wide applicability of BI in both enterprise and extranet deployments, the business benefits are
numerous. These benefits can be grouped into 3 main categories: lowering costs, increasing revenue, and improving
customer satisfaction. And this list is far from exhaustive, since empowered users continue to find new ways to implement
BI.
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Lowering Costs
Improve Operational efficiency: By giving internal or external customers access to real-time data over the web,
customers can track their own accounts and answer their own questions. As a result, customer satisfaction is improved
while reducing support costs. A significant, added benefit to real-time data access is that data becomes much cleaner. By
reviewing the data themselves, customers can spot errors, and help improve the quality of information in the data warehouse.
A leading risk insurance company: Today, the organization’s customers use extranet to access their account
information over the Internet; however, it used to be that the company would send paper reports and diskettes to all its
customers. Any errors in the reports would take one to two months to correct because customers would first have to
receive the report, catch the mistake, and then notify the company of the error. Now customers spot the errors themselves
in real-time and notify the insurance company directly through the extranet usually within a couple of days or less.

Eliminate Report Backlog and Delays
BI allows business users to design their own queries and reports, allowing organizations to redeploy the programmers
who formerly performed this task. This can generate significant cost savings in human resources, since sought-after staff
can be reallocated to projects that add more value to the organization.
Handspring Inc: “The company receives data from such partners in multiple formats and a variety of systems, so
it needed to consolidate and analyze data to give employees better information for decision making. With BI, Handspring
can now generate reports on items such as web orders, bookings, billings, backlog, and shipping activities in less than one
day, versus weeks before”.
Do 20% of your products account for 80% of your sales? If you don’t know, BI can give the answer.

Negotiate better contracts with suppliers and customers.
A solid grasp of facts and figures is invaluable when it comes to negotiating contracts with suppliers and customers.
For instance, by analyzing supplier performance-on-time delivery trends, percentage of rejects, and price changes-you
are in an excellent position to discuss all aspects of the contract as well as possibly negotiate volume discounts. And
identifying a customer’s spending patterns could qualify him or her for a particular packaged deal.
Shell Services International: With its BI solution, Shell was able to access information about revenues between
fuel and non-fuel business. Seeing that 20% of their products were delivering 80% of their sales, shell made significant
improvements in margin and turnover. They also negotiated better deals with suppliers and improved product master file
management, which helped them reduce working capital.

Find Root Causes and Take Action
If one division is doing better or worse than others, identify the root cause and either implement a best practice or fix
the problem. Was the problem caused by better/worse management? A regional market trend? A new sales strategy?
With BI, you can find root causes both to problems and to best practices by simply asking “Why?”. The process is initiated
by analyzing a goal report, say of sales per quarter. Every answer is followed by a new question, and users can drill deep
down into a report to get to fundamental causes. Once they have a clear understanding of root causes, they can take
highly effective action.

Identify Wasted resources and reduce inventory costs.
You can use BI to apply activity based costing methods to identify costs or missed opportunities. From these findings,
resources can be allocated to highly profitable products, customers and projects, thereby increasing the bottom line. Also,
having a clearer understanding of success of promotions can help to effectively monitor inventory levels.
Tru Serv: The parent company of True Value Hardware “has used BI software to improve efficiency of its distribution
operations and reap a $50 million reduction in inventory costs”.
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“The marketing department uses BI to track sales promotion results such as which promotions were most popular by
store or by region. Now that Tru Serv is building promotion histories in its databases, it can ensure all stores are fully
stocked with adequate inventory during an event. “Tru Serv” was able to achieve a return on investment in about five to
six months.

Leverage your Investment in your ERP or data warehouse
While the bulk of your investment in your BI system is probably in enterprise resource planning (ERP) applications
or your data warehouse, it is very difficult for non-technical users to take advantage of available data without a good
reporting and analysis tool. BI helps unlock the data in your company’s data warehouse(s).
BOC Gases: One of the world’s leading suppliers of industrial gases uses BI to make ad hoc queries against its
SAP system. Thanks to BOC’s BI system, sales people can access reports that are tailored to their needs and that hold
a lot of detailed information. Working offline on their laptops, sales people can drill down to the required level of detail on
product or customer information.

Increasing Revenue
Sell Information to Customers, Partners and Suppliers: Leading organizations are using BI to differentiate their
product and service offerings from competitors through value-added, web-based services. In the past, many departments
generated zero revenue, but now with BI extranets, they create a recurring revenue stream by selling information to
customers, partners and suppliers.
Owens & Minor: The $ 3 billion medical supplies distributor has signed up 80 hospital accounts and six of its top
suppliers, including pharmaceutical giant Johnson & Johnson, for the service. Hospitals pay upto $ 1,250 per month and
suppliers pay $ 2000 per month. It is estimated that Owens & Minor will generate at least $ 2 million in fees next year.

Improve strategies with better marketing analysis
With easy access to ordering, accounting, production, shipping, customer service, and even external databases,
marketers can find answers to the most detailed of questions such as, “What was the success rate of my direct mail
campaign? “or” what was the incremental revenue generated from the new TV ads we just ran? “or” which ten items
were most popular across our 50 stores during the past couple of weeks? “With this information, the marketer can
precisely tailor product launches and promotion campaigns to the targeted audience. Using BI, Companies can micro
segment their markets and gain an edge over the competition.
Ben & Jerry’s: BI allows the U.S. ice cream maker to track, understand, and manage information on the thousands
of consumer responses it receives on its products and promotional activities. Through daily customer feedback analysis,
Ben & Jerry’s is able to identify trends and modify its marketing campaigns and its products to suit consumer demand.
Departments within or organizations that have led the deployment of BI extranets have found themselves
switching from being a cost center to becoming a profit center.

Empower your sales force
Better results from your sales force can be achieved by analyzing its selling patterns: compare results to targets, to
figures from previous years, to other sales staff results, and suggest improvements. Encourage the sales force to focus on
high profitability customers and products. The sales force can also use BI to analyze data on brands, clients and distributors.
Taylor Made: When sales people went out to visit Taylor Made’s customers at golf pro shops and sporting goods
retail chains, they did not have up-to-date inventory reports. The sales representatives would take orders for clubs,
accessories and clothing without confidence that the goods were available for delivery as promised. “The technology has
helped Taylor Made not only reduce costs by eliminating the reporting backlog, it has eliminated a lot of wasted effort that
resulted from booking orders that it could not fill.”
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Improving Customer Satisfaction
Give users the means to make better decisions:With access to information, users can make better decisions
faster, without having to escalate standard problems up the management hierarchy. This guarantees pragmatic and
effective solutions since the people directly involved in the operations make decisions. In addition, users have the increased
satisfaction of controlling their own process.
Ingram Micro: This wholesale provider of high-tech goods to technology solutions provider is working to create a
new BI extranet in order to deliver advanced information to the company’s suppliers and business partners. Says Ingram
Micro CIO Guy Abramo, “Today it’s incumbent on us to provide our partners with sell-through information so they can
see what happened once their PCs hit distribution. That’s critical for them to do inventory planning and manufacturing
planning–helping them to understand what products are selling to what segments of the market place.”

Provide quick answers to user Questions
One of the primary benefits of BI is that you can dramatically reduce the time it takes for internal and external users
to get answers to their questions. With fewer delays and faster response time, users are empowered to act quickly, based
on the information they receive.
Principal Financial Group (PFG): PFG’s financial department has received substantial benefits from the product’s
real-time data extraction and analysis capabilities . The department can now rapidly review monthly and yearly revenue
data, increasing the speed of decision making and improving productivity and business performance.

Challenge assumptions with factual information
Almost all businesses rely on assumptions and rule of thumb. However, it is worthwhile to challenge these hunches
through detailed analysis of operational data, because assumptions and rule of thumb are frequently incorrect.
British Airways: Peter Blundell, former Knowledge Strategy Manager for British Airways, and various company
executives had a suspicion that the carrier was suffering from a high degree of ticket fraud. To address this problem,
Blundell and his team rolled out BI. “Once we analyzed the data, we found that this ticket fraud was not an issue at all.
What we had supposed was fraud was infact either data quality issues or process problems”, says Blundell. “What it did
was give us so many unexpected opportunities in terms of understanding our business”. Blundell estimates that their BI
deployment has resulted in around $100 million in cost savings and new revenues for the airline.

Justifying The Investment
By now, the benefits of BI-lowering costs, increasing revenue, and improving customer satisfaction have been
explained, and you see why BI is a pre-requisite to making better decisions. But you might be wondering, “How do I
justify this investment”

The process for quantifying BI benefits
Increasingly, top level Management expects IT departments to justify their costs by presenting quantified value
gains, typically using ROI methods. Management is no longer prepared to sink large sums into IT projects simply because
they are the latest and greatest technology. IT has come of age, and it is expected to make a significant contribution to the
bottom line.
When looking at how BI affects the bottom line, you should analyze the various benefits you can expect to see from
a BI deployment. A practical way of breaking down these numerous benefits is to separate them into four main categories:


Quantifiable benefits



Indirectly Quantifiable benefits



Unpredictable benefits



Intangible benefits
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Quantifiable Benefits: include working time saved in producing reports, selling information to suppliers, etc.
Moet et Chandon: The famous champagne producer, reduced its IT costs from approximately $.30 per bottle to $. 15.
A Leading Risk Insurance Company: Because customers have self-service access to their information in the insurance
company’s database, they no longer receive paper reports. This one benefit alone saves the organization $ 400,000 a year in
printing and shipping costs. The total three-year ROI for this BI deployment was 249%.
Indirectly Quantifiable Benefits: Can be evaluated through indirect evidence-improved customer service means
new business from the same customer, and differentiated service brings new customers.
Owens & Minor: A customer of Owens & Minor cited extranet access to the data warehouse as the primary
reason for giving the medical supplies distributor an additional $ 44 million in business.
Unpredictable benefits: Are the result of discoveries made by creative users.
Volkswagen Finance: the BI System allowed an interesting discovery that later resulted in significant new revenue.
The customers of a particular model of the Audi product line had completely different behaviors than customers of other
cars. Based on their socio-economic profiles, they were thought to want long lease terms and fairly large upfront payments.
Instead, the information revealed that Audi customers actually wanted shorter leases and to finance a large part of the
purchase through the lease. Based on that insight, the company immediately introduced a new program combining shorter
length of lease, larger upfront payments, and aggressive leasing rates, especially for that car model.
The take up on the new program was immediate, resulting in over $2 million new revenue.
Intangible Benefits: Include improved communication throughout the enterprise, improved job satisfaction of
empowered users, and improved knowledge sharing.
ABN Amro Bank: The corporate human resources department at ABN Amro uses BI to gain insight into its workforce
by analyzing information on such items as gender, age, tenure, and compensation. Thanks to this sharing of intellectual
capital, the HR department is in a better position to demonstrate its performance and contribution to the business successes
of the corporation as a whole.

Suggested Solution
While a deployment’s ROI is most accurately determined on a case-by-case basis, we suggest the following approach
for evaluating these systems. This approach has the advantage of taking both measurable and intangible benefits into
consideration.


Quantify the expected measurable benefits



Qualitatively describe, as precisely as possible, the anticipated intangible benefits.



Estimate the Total Cost of Ownership (TCO), including hardware, software, personnel, consulting services,
and future ongoing costs. Bear in mind that the choice of system architecture-integrated or non-integrated-can
greatly affect total cost of ownership.



Then apply the following decision rule.

# TCO < Quantifiable and Indirectly Quantifiable benefits
(A+B) then the system is clearly worth the expenditure.

# TCO > A+B, then you must evaluate the Unpredictable
and Intangible benefits to make your decision.

Measuring these intangible benefits, while challenging, can be done by creating a series of assumptions to determine
the impact these types of benefits have had on the bottom line. For example, if customers access reports directly and that
empowers the sales force to make more sales calls (because their time has been freed up from creating the reports), how
much more revenue are the sales representatives bringing to the company because of these additional calls? Would a
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realistic, conservative estimate on the amount of incremental business done with this additional time be a 2% increase? If
so, then in a $ 100 million company, that would be a $ 2 million benefit for the company.
This process can be undertaken for any benefit acquired through business intelligence. And while a little more time
consuming than simply calculating the quantifiable benefits, it will in all likelihood yield numbers that are sure to create a
positive ROI that would make any executive or business manager feel that implementing BI was a wise decision.
In conclusion, the widespread use of IT can generate tremendous amounts of data within an organization. This
data contains information that is invaluable to the organization’s decision makers.
The issue for most organizations is that the data is inaccessible to all but the IT department. While IT can run queries
and produce reports at the request of the business users, a self-service approach to information provides the greatest
benefits. With direct, easy access to information, users can find answers to all the questions that are raised by their
activities. Armed with precise, up-to-the-minute information, users can develop effective responses that help their
organization attain its goals.
BI is the key to leveraging this wealth of data that accumulates in an enterprise.
With BI, non-technical users can pin-point what drives their business activity. They can help reduce costs, increase
revenues, and improve customer satisfaction. While many of these benefits are clearly quantifiable, some of the more
intangible ones, such as improved communication throughout the enterprise, improved job satisfaction of empowered
users, or sharing of intellectual capital, can give your business the greatest edge over its competitors.

1.12 Success of Business Impact: How to measure success
There are a number of ways to measure the success of your BI deployments, some qualitative and some more
quantitative and objective. The Figure 1.11 illustrates the various measures of success (or failures), with improved business
performance and better access to data being the most frequently cited forms of measurement. The challenge here is that
qualitative benefits such as “better access to data “are rarely a way of garnering executive level support and funding for
BI investments.
While measures such as ROI, cost savings, and number or percentage of active users are more objective measures,
they appear to be used less frequently as a measure of successful BI.
Measures of BI Success or Failure

70 %

Improved business performance

68 %

Better access to data
Support of key stake
holders
stakeholders

53 %
50 %

User perception that is mission critical
43 %

Return on investment
Percentage of active users

31 %

Cost savings

31 %
17 %

Number of defined users
10 %

20 %

30 %

40 %

50 %

60 %

70 %

80 %

Fig. 1.11 : BI success is measured more by a perception of improved business performance and qualitative measures
than by quantitative measures
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1.13 Measures of BI Success or Failure
1.13.1 Return on Investment (ROI)
The projected ROI is often required to fund a BI project, but it is a measure few companies calculate once BI
capabilities have been provided or enhanced. One reason companies rarely calculate this is that while it is fairly easy to
determine the cost or investment portion of a BI implementation, it is not easy to determine the return, a common
challenge for many IT investments.
As Norway Post demonstrated , it is debatable how much of a revenue increase or improvement can be attributed
to BI vs other factors. Identifying cost savings is easier when you eliminate specific reporting systems or reduce head
count. However, even with cost savings, head count may not be reduced, but instead held constant while the business
grows. In other words, there has been cost avoidance by providing a BI solution. How much cost has been avoided is yet
another debatable number, ultimately making ROI a precise number derived from imprecise inputs.

1.13.2 Number of Users
While business impact may be in the eye of the beholder, you would think that the number of BI users is a much more
objective measure of success. Yet, here too, there is room for debate and fudging of definitions. In the “Successful BI
Peer Networking Session”, someone asked “ if a user receives a printout or static PDF from a BI tool, should they be
counted as a BI user? This is a really tricky question. Some vendors would count this person as a user who would have
to pay for a BI recipient license. If you use the concept, that BI is “ a set of technologies and processes that allow people
of all levels of an organization to access, interact with, and analyze data, and is about creativity, culture, and whether
people view information as a critical asset”, then technically yes, that person should be counted as a user.
I would, however, like you to reach a little higher when you think of who is a BI user , and as confirmed in the peer
networking survey, and case study interviews, most people do not count static recipients as BI users. Recipients of static
information cannot readily interact with and analyze the data. They may not have a live connection to the BI system to
control either what information they receive or when. So while such recipients may benefit from BI, I would not count
them as BI users.

1.13.3 Other measures of success
Other ways to measure the success of your BI initiative include the following:


Number of BI applications This includes dashboards, business views, and custom applications such as BI
content embedded in an operational system.



Number of new requests An interesting theme among case studies is that the demand for new applications,
data sources, enhancements, and so on, significantly outpaces the BI team’s ability to deliver the improvements.
Business users want more, faster as they are constantly coming up with new ways to exploit their BI capabilities.
This is not the same measure as a “report backlog”. Instead it is a measure of requests that the BI team should
fulfill rather than requests for capabilities business users should be able to do themselves.



Number of standard and ad hoc reports While this is an interesting number, be careful, as more is not
always better. If one standard report with greater interactivity and better prompting can serve the needs of
100s of users(versus having 100 different reports for 100 users), then a single report is better. It is extremely
difficult if not impossible to assess the number of truly useful versus redundant reports. Having a lower
number of reports that are more useful provides a lower cost of ownership and an easier ability for information
consumers to know where to find relevant information. Usage monitoring capabilities within a BI solution
allow system administrators to track how often particular reports are accessed.



Elimination of independent spreadsheets “Independent” is a keyword here as delivering BI via spreadsheets
may be an enabler to user adoption, as long as a live link is maintained back to the BI platform.
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Increased employee satisfaction This is achieved by empowering employees to get the information they
need to do their jobs well.



Increased customer service This has an impact on revenues, so here too, assign a percentage for how
much BI contributed to improved customer service.



Time reduced in any process BI can help reduce the time to complete a number of processes whether
product time to market, application approval and so on.

Successful BI Best Practices
The success of a BI deployment can be measured by both intangible criteria such as better access to data and by
objective criteria such as revenue improvement, number of users, and ROI. The impact on the business performance
should be the ultimate criteria of BI success, keeping in mind that how that performance is measured depends on the
specific industry and whether you are a publicly held company, non-profit or government agency. In evaluating the
success of your BI deployment:


Use ROI as an objective measure of success, even if this is only calculated on the back of an envelop



Do not underestimate the value of intangible, non quantifiable benefits such as better access to data and
positive user perception. Do try to assign a Rupee value to these softer benefits and state the value in terms of
how they align with the strategic goals of the business



Use multiple measures of success



When initially embarking on your project, agree to and build into the program or project plan the measures of
success. Ensure that the sponsors, stakeholders, and project team all agree to the measures.

1.14 The LOFT Effect
As we analyzed the trends from the successful BI companies, a consistent theme emerged. Many had been plugging
along at business intelligence to varying degrees for years. What catapulted them from BI mediocrity to success were
multiple aspects. A few people described the change as “an aligning of the stars” or a “perfect storm”. When we look
closely at these factors that led to the change from mediocre business intelligence to greater success, there were varying
degrees of Luck, Opportunity, Frustration, and Threat: LOFT.
BI initiatives can be boiled down to four different motivational factors, collectively referred to as LOFT. That stands
for luck (i.e. a change of leadership), opportunity (such as new business opportunities), frustration (for example, a company
“flying blind” or dealing with data chaos), and threat (competition, the threat of bankruptcy, etc.)
“A certain level of pain can force you to work smarter”. “Where are your opportunities? Where are your pain
points?” Answering those questions can help lead BI project in the right direction.

The role of Luck
The funny thing about Luck is that you never really know if a positive outcome truly arises from luck or if it is from
fortuitous timing and exceptional insight. While working at Crystal Chemicals, there were times I felt luck played a big role
in our BI efforts, but in hindsight, perhaps it was not luck at all. Perhaps it was the effect of some very smart people like
Babasaheb (B.V.Retrekar) and Thakursaheb (S.V.Thakur) working towards a common goal.
“Luck is what happens when preparation meets opportunity”.
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Opportunity
Flight Stats foray into business intelligence has been revolutionary. The company, Conducive Technology, started out
as an interactive multimedia company. It designed a dial-up travel booking system for American Airlines rewards members
in the mid 1990s. As that business was acquired by a competitor and spun off, the company changed focus from multimedia
to airfreight forwarding. In its effort to determine which were the best flights to put freight on, the company began
acquiring statistical information on flight performance. Much of the publicly available data is too old and limited to be
useful for booking purposes. For example, the Department of Transportation (DOT)provides information for a limited
number of airlines but only 3 months after the flight. In 2004, Conducive Technology was improving its database for its
freight customers, the company realized that nobody was collecting and mining real-time flight data for external use.
CEO Jeff Kennedy saw an opportunity to exploit this data. What started as a database to optimize air freight
logistics has morphed into Flight Stats, a platform and set of services to “transform information into travel intelligence”.
Flight Stats collects worldwide data from multiple data sources including Airlines, the Federal Aviation Administration
(FAA) global distribution systems (such as Sabre, Amadeus, Galileo), and airports. Data is updated in real time, and a
historical reporting and analysis data mart is updated daily.

Frustration
When companies first embark on BI, a frequent starting point is to address the biggest pains. Sometimes the degree
of frustration has to reach a boiling point before BI becomes a priority. Frustration can come in many forms, whether it is
the inability to answer simple questions, being held accountable for things without the right tools to do a job well, or, as
many managers describe, the frustration at managing blindly without facts to support their decisions.
At Continental Airlines, the data warehouse began in 1998 driven by two key initiatives: Revenue Management and
Customer Relationship Management. Continental had only recently emerged from its second bankruptcy. Part of the
airline’s turnaround strategy was a Go Forward plan that promised to transform the customer’s flying experience and to
appeal to more business travelers. Mike Gorman, Senior Director of Customer Relationship Management, recalls trying to
understand one thing about a single customer. “ We could not. We had 45 different databases with customer information.
It took a few years to get to a single view of the customer but now, detailed customer information is available within
seconds of an event.

Threat
After going through two bankruptcies, there is nothing like the threat of another bankruptcy to spur a business into
profound change. Up until 1995, Continental had not been profitable since 1978, when the airline industry was still
regulated by the federal government. It ranked last out of 10 major airlines for on-time arrival, baggage handling, customer
complaints, and denied boardings from over booking of flights. The jobs of 40,000 employees were at stake, particularly
with a cash crisis looming, CEO Gordon Bethune and COO Greg Brenneman developed the Go Forward Plan, consisting
of the following goals, to turn the airline around.


Fly to Win by changing the mix of customers from mostly leisure travelers to more business travelers and
focusing on routes that were profitable.



Fund the Future by tracking cash, managing the balance sheet , and investing in the fleet.



Make Reliability a Reality by moving from 10th place on customer service metrics to the top 50% and improving
the fleet.



Working Together by giving employees incentives aligned with the airline’s turnaround strategy, improving
communication, establishing a results-oriented culture
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The role of Time
With some of the successful BI companies, it seems that time has played a role in their success , that BI had to be
failing or mediocre for a period before these companies learned how to use BI more effectively. However, time is not a
prerequisite for success. 1-800 CONTACTS, for example, only began their data warehouse project in the fall 2004 with
the first application available in spring 2005. Their success and impact on the call center was immediate.

If there is no LOFT effect, Is successful BI still possible?
As BI Consultants, we were bothered by the concept of the LOFT effect: we did not like the idea that a BI team
could do everything else right – executive sponsorship, alignment with the business, solid data architecture and the BI
initiative might only be moderately successful. At this point, there is not enough data to say that the LOFT effect is a
prerequisite for wild success. It is, however a common characteristic among the more successful companies. It is also
clear that the degree to which BI best practices are followed has an impact on the degree of success, so even if there is
a LOFT effect present, don’t expect success unless you are applying other best practices. The LOFT effect intensifies
the benefits of following BI best practices, allowing for greater success and business value.
Very Successful

Degree of
Success

LOFT effect

BI Best Practices
Failing

Fig. 1.12: The LOFT effect ( Luck, Opportunity, Frustration, Threat)
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1.15 Case Studies
1.15.1 The need for Business Intelligence in Insurance Companies
Globus Insurance, a leading insurer realized the need for leveraging its greatest asset — data. It was essential for
Globus to convert raw data into information so that users could access and use it easily. Globus offered life insurance,
health insurance and annuity products. The claims settlement process in Globus was quite tedious and time consuming.
The time taken to settle a claim was much more than the industry average. In a recent review meeting of the claims
department, it was decided that all activities in the claims settlement process would be restructured.
Jayant Patel, the live President was assigned the responsibility of designing the new process. Patel approached
Anant Dave, a consultant with Premier Consultancy to obtain his expert advice on process redesigning. He told Dave,
“Our claims settlement time is much more than the industry average and we want to reduce it significantly.”
Dave replied, “The problem can be solved if you implement a Business Intelligence (BI) solution and decision
support system. It will surely speed up claims processing activities.”
You are to examine the need for Business Intelligence (BI) systems to support organizational processes, throw light
on the advantages of tapping information stored in corporate databases for managing business processes. You are to
explore the need for creating a Business Intelligence (BI) environment and a framework for managing information.
Discuss the use of Decision Support Systems (DSS) for improving the efficiency of operations of insurance companies.
Also examine the use of Online Analytical Processing tools (OLAP) by insurance companies.
The issues involved in this case are,

 Understand the importance of Business Intelligence (BI) for insurance companies
 Understand the use of various decision support tools by insurance companies.
I.15.1.1 BI Growth in Indian Insurance Sector: A case study by Prithvi Yadav IIM and Tarun Soni DAVV
The insurance industry is now witnessing new competition in the market (such as risk management, branding, fraud,
ROI, operational efficiency, etc), due to which, insurers find themselves fighting in a larger battlefield. In this competitive
world a successful insurer would be the one who is intelligent enough to have the foresight of the market and build
strategies to gain an edge over the competitors. A large pool of customers, increasing per capita income and low insurance
penetration in developing countries such as China, India, Brazil, Thailand, make these insurance markets potential high
growth candidates. In today’s increasingly competitive business environment BI solution acts as a key factor. To stay
ahead of the competition, insurance companies require the ability to predict and also respond to the trends in the market
place. Understand the challenges faced by the Indian insurance industry in view of the presence of multi national insurance
companies in India which are equipped with up-to-date BI tools applied on data collected from local insurance companies
reveal that customer-oriented approach has been lacking. At the same time, Indian companies are showing readiness to
catch-up with the BI era in order to move along with multi national companies. The potentiality of the Indian insurance
market in context of the global market. Apply some BI tools (Decision tree analysis and multinomial logistic regression) on
the data of an insurance company, availed by a local agent. The results generated by the tools have been validated by
comparing them, and thus, it is shown that these tools are much appropriate for analysis of insurance data in a BI
environment.
BI is “hot”, transforming human lives and businesses. There is a growth in BI spending by the enterprises out of
their total IT budgets. Building or growing your BI practice or bundling BI with your software product could bring
significant returns and add value in your offerings to the existing customers as well.
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Why is BI a priority?


BI allows customers to extract value from existing systems with a relatively small incremental investment



BI allows customers to measure performance and identify cost cutting and improvement opportunities



BI increases agility which is critical during volatile business times

BI is a must have application that organizations across all verticals are fast adopting. In a competitive economic
system, companies are considering optimization of operations, increasing productivity and efficiency and control costs to
increase overall profitability. Companies now reckon BI as a profitable investment.

Economies of a BI deal – Services
1.

There is typically between a 1:5 and 1:7 ratio of software to services

2.

Typical services include data warehousing, reporting and analysis, performance management

3.

Closer relationships with customers

1.15.2 Business Intelligence in retail
Associated Wholesalers Inc. (AWI) supplies inventory-meat produce and other groceries – to about 2,400 independent
grocery stores up and down the Mid-Atlantic region, helping stores not only manage their inventory but also coordinate
advertisements and product specials. The problem AWI was running into back in 2005 was that the company’s data was
not well organized. And the company was using several legacy applications and Oracle databases strewn across a
Windows, Unix and mainframe environment. AWI’s goal was to get rid of the mainframe system transfer its operations to
a Linux platform running Oracle databases and implement new BI capabilities on top of the new system and all in within
five years. To integrate its system and data, AWI knew it would need integration adapters that could integrate transactional
data from various sources in real time to a BI system that checks inventory and manages ad planning. The company
turned to Information Builder’s iWay to help with five year migration process. During the process, while some applications
were being migrated from system to system, AWI was able to use the adapters to connect to some data still on the
mainframe to its Oracle databases, allowing the company to see the important reporting capacity before the migration
was complete. For example : AWI was able to integrate sales data in an Oracle database with mainframe based order
management data to create summary reports with drill-down capabilities.
After four years AWI has completed about 80% of the migration and is already seeing the benefits of the improved
reporting and ad hoc query analysis. The company’s ad planning system was moved from the mainframe to an Oracle
data warehouse that runs on a Java/J2EE based Linux platform. This move allows AWI to get daily reports (versus the
weekly reports it used to get). The migration also allows AWI to run on demand ad hoc reports to better manage inventory
against scheduled ad circulars that clients plan to run.
According to AWI, the ad planning process takes eight weeks, and before the migration from the mainframe the
reports were full of inaccuracies. In some cases, retailers would end up getting the wrong items that didn’t match with the
ads. But the data and systems integration AWI implemented now allows smaller, independent stores to compete with
larger food chains by creating their own ads to help draw customers and new business.
AWI finished the migration process at the end of 2009.
BI and data mining helps direct marketing firm hit their targets
Intellidyn is a database marketing services agency that helps other companies create and implement direct marketing
campaigns such as fliers, catalogs and other promotional items. Intellidyn uses data mining and data analytics software
built on SAS BI platform to give its clients the ability to identify and target the right customers. This helps reduce
marketing spending and increases the chance of a high return on investment (ROI). Intellidyn which has collected more
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than 600 million records from clients, collects data from credit agencies, property listings and other sources to come up
with a profile for every adult in the U.S. It then loads into its warehouses with data mining and modeling capabilities
customized to its clients requirements. The software also allows companies to look over and analyze historical data and
patterns and predict future customer behavior.
According to the company, Intellidyn clients reduce duplicate mailings by 2% -6% saving those clients precious
dollars.
Intellidyn software also lets large enterprises with tens of thousands of product or service combinations optimize
their marketing campaigns in order to maximize profits and sales, according to Intellidyn.
Benefits of on – demand business intelligence in retail
Nearly seven years ago, Casual Male upgraded its IT infrastructure and replaced the old mainframes with newer,
space–efficient systems. The company also turned to on–demand software for its BI reporting needs due to the
low start–up cost and minimal IT investment on–demand BI offers to companies.
In 2003, Casual Male realized its BI reporting and analysis capabilities were lacking and it needed a better way to
plot out inventory, understand customer buying behavior and track results of direct marketing campaigns. At first the
company turned to traditional BI systems but backed away after seeing the price and implementation requirements
attached to traditional BI. Casual Male eventually went with Oco Inc. which claimed it could create, host and launch an
on–demand BI system in about six weeks.
Most importantly, Casual Male wanted better reporting capabilities for its direct catalog and web sales, so Oco set
up the platform – a hosted warehouse that integrates data from different applications and source systems via a night batch
upload. The warehouse also conducted data quality checks and appended incomplete fields or flagged data with
discrepancies. Oco also layered its BI reporting and key performance indicator (KPI) module with the data warehouse.
Casual Male was able to access the reporting and KPIs through the internet.
Merchandisers and planners were leery about the new system at first until they saw the reports. They now rely on
the reports to operate the business. Casual Male executives have also taken well to the new report system. Before the ondemand system, executives would have to go through 150 different reports that didn’t have what they needed, but due to
the implementation Oco helped the company create 23 reports that have the data executives need to run Casual Male
successfully.
Oco also created a feature that allows authorized users to create purchase orders through the system while looking
at current inventory, buying patterns and other useful information. Order information is then sent to the vendor and Casual
Male’s finance system.
Then in 2006, Oco updated the existing planning process with a forecast module and a task management system.
Casual Male noticed an immediate financial impact as profit margins improved by 3.5% over the course of two years.
1.15.2.1 Suzuki revs up Retail Reporting
Suzuki is ready to open the throttle on its motorcycle and power sports division – revamping its BI system just in time
for the summer recreation session.
Motorcycles, on-and-off-road all-terrain vehicles and out board marine engines are the primary products distributed
by the Power Sports division of Brea, California based American Suzuki Motor Corp , according to Steve Chavez, Credit
Manager. Until recently, though, the only sales and inventory data many of Suzuki’s 1200 Power Sports dealers would see
were paper reports faxed or hand-delivered by a District Manager on a monthly basis. That made it tough for the Dealer
and Suzuki to quickly and proactively identify trends or problems.
In a bid to increase dealer sales and profitability, the Power Sports division decided to upgrade its BI infrastructure
and add web-based reporting. A major focus was the data integration and delivery platform. Having enough data has
never been the problem, Chavez explained.
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“ We have had many systems and databases in place, but the information has not been utilized”, he said. “ It’s been
sitting idle. Now, we can utilize that data by consolidating it in reports.”

A metadata layer solves integration problems
The data in question includes inventory, sales and financial information stored in a few different source systems.
Much of the data is on an AS400 platform in DB2 databases. In the past, the group had relied on canned reports via a
green screen AS400 based system. Later , they moved to a scheme involving DB2 tables and many Microsoft Access
implementations but that had some scaling problems.
“Microsoft Access is great, but it’s not the best solution if you are trying to deploy reports to a large number of
people. It just does not work, especially if you are trying to deploy it over the web.
So the division upgraded to BI and data management applications from South San Francisco – based Actuate Corp,
choosing the technology because of its Java development environment. Now, the company uses 16 Actuate applications,
including the information objects metadata layer, and this has made it easier for the group to create the reports. The
metadata layer gives Suzuki a single view of data stored in different relational tables and cubes, acting as a calculation and
transformation layer between source systems and the Actuate web-based reporting environment.
No data is stored in the metadata layer, instead, enterprise information integration (EII) technology is used to find
data when it is needed for a report.
The implementation which the team did “on and off” in about a year, has gone pretty smoothly.
An advice “first understand the data very well”. “Understand where the data comes from and in what form it exists.
If you do not understand that, it will be a huge delay in creating the types of reports that you want”.

Web-based reporting benefits
The project wrapped up at the end of 2006, and is slowly being rolled-out and fine-tuned. Now 15 web-based BI
reports are available to selected Suzuki personnel, including corporate employees, sales managers and inventory managers.
Early feedback has been very positive. The reports help the company better manage inventory, identify trends, review
financial performance, and evaluate the performance of dealers. Suzuki has also developed composite reports. These
enable managers to compare dealer performance with regional or national averages. And, notably Suzuki Sales Managers
can now easily access web reports on a daily basis and pass them on to dealers via e-mail.
The new BI technology has helped the company make much better use of its data. Though, it’s too early to know the
actual ROI of the system, Suzuki has two main goals. “ The first goal is to sell more products by helping dealers understand
their strengths and weaknesses. The second goal is dealer profitability.
Information from the reports could lead Suzuki to sell or close a dealership if it’s not profitable. Though the dealers
can’t access the system directly, they will get to see some of the reports it generates, which could offer valuable information
for their businesses.
When you are providing the information that the dealers don’t have, and that information is presented in a positive
way, they appreciate that.
“Good businessmen know that if it can help them make money and sell more product, that’s a good thing.”

1.15.3 Business Intelligence in Healthcare
BI issues and challenges in Healthcare BI operations can be a challenge for any company, but when it comes to
the healthcare industry there’s an added layer of complexity to muddle up the process. Healthcare organizations, such as
hospitals, out patient clinics and HMOs, collect and analyze not only patient financial information but also sensitive data
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about a patient that’s governed by strict privacy rules. The Health Insurance Portability and Accountability Act
(HIPAA) is a prime example of the delicate nature of healthcare data and how businesses deal with the data. Since
HIPAA requires extra security, healthcare groups have to think carefully about how they structure their security models,
so only qualified individuals can look at patient private information.
The BI team can be organized in several ways, including sitting under the Chief Medical Officer (CMO), Chief
Financial Officer (CFO), Chief Operating Officer (COO) and IT at healthcare organizations. Each structure has its pros
and cons, but in the end, the best place for the BI team to be situated is with the group that will give the team the support,
attention and resources it needs to be successful and with a group with an executive-level manager to champion the BI
team’s cause.
Data quality and data consistency for electronic medical records is another issue that can plague healthcare groups,
as many systems are configured differently. And though they create for better patient care by eliminating redundant
testing, lost test results and medication errors, the data coming from those systems that analysts use for BI tasks are
rarely useful unless there’s a lot of transformation of the data. And many organizations have to combine data from
different sources. The end result : huge data consistency issues. A lot of reporting and analysis in healthcare group is
conducted ad hoc, but unfortunately there aren’t many BI vendors or products in the market that are a great fit with the
type of reporting and work medical BI analysts need to do. Healthcare companies need to leverage only the features in BI
products they need and no more. Some businesses might need more than one tool to meet their ad hoc and standard
reporting needs.
Improving BI in healthcare companies
Although optimizing BI can be difficult for healthcare groups, the good news is that some organizations have been
successful in this effort and have seen a significant payoff from business intelligence. University Health Network (UHN)
did just that when it attempted to improve its BI capabilities by signing on with BI heavyweight Cognos and in the process,
secured favorable contract terms for its partner hospitals. Prior to the BI initiative, UHN used a homegrown data warehouse
developed in an ad hoc fashion. The major issue was that it caused three nearby teaching hospitals to lack important
information held by UHN’s finance and human resources departments. At the time, UHN used corporate score cards to
monitor everything from patient satifaction to infection rates ; however, the data came from several unconnected sources,
meaning long, tedious hours of data entry that resulted in a lot of errors and a demoralized staff. UHN knew changes
needed to be made and began the vendor and software evaluation process ultimately choosing Cognos. When the
implementation is complete, UHN’s finance and human resources data will be incorporated into a “refurbished” data
warehouse, its corporate scorecards will gather data from consistent sources with built-in accountability mechanisms and
non management employees will have wider array of operational – level, self-serving reports to choose from.
Improving care and lowering costs
Before implementing BI software, Jefferson Medical Center did not have a good way to monitor employee
productivity. The hospital believed it could improve care and lower costs if it could measure productivity more effectively,
according to one hospital employee. The hospital faced some unique challenges, however, including receiving more than
48,000 patients in ER with a larger number being low income patients and constantly trying to invest in new healthcare
technology and improve its services.
The medical center also wanted to track employee productivity but the paper reports handed to managers were
often two months old and some reports were based on incorrect data. To counteract this, Jefferson Medical Center turned
to Web Focus BI for help. The system pulls data from its patient accounting software, payroll software and other internal
systems. It’s also integrated with third party sources, such as U.S. benchmarking data, enabling the hospital to see how
it’s doing relative to national averages. If the hospital finds disparities between internal metrics and national averages, it
studies its processes and decides if and how changes should be made.
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Data mining in the healthcare industry
There are numerous uses of data mining in the healthcare and related industries (i.e. biotechnology, pharmaceuticals
and healthcare insurance) that provide a lot of advantages to businesses. Mastering some data mining techniques, can
mean more and faster analysis. And data mining is widely (and successfully) used in the healthcare industry ; for example,
for mining claims to determine the best providers and procedures for particular conditions, determining diagnostic aids for
certain procedures and protein analysis for drug development.
Enterprise Master Patient Index (EMPI): Healthcare’s MDM
As organizations continue to mature their data management programs many are looking towards master data
management (MDM) as a way to ensure they have the highest quality data available at their fingertips – and the medical
and healthcare industry is no exception. For healthcare professionals, an MDM program comes in the form of enterprise
master patient index (EMPI), a form of customer data integration (CDI) specific to the healthcare industry. Some
organizations are using EMPI to fuse patient identities across systems and then use that data to feed even stronger data
to the data warehouse for better analytics.
MDM in the healthcare industry can lead to better screening, diagnosis and treatment decisions and allows
hospitals to personalize patient care.
1.15.3.1 BI software helps hospitals fight swineflu
With millions of students returning to school, public health officials are bracing themselves for a resurgence of the
H1N1 virus, also known as swine flu.
But in addition to flu vaccines, health officials in New York and New Jersey have another weapon to fight the virus
: BI software.
Emergency Medical Associates (EMA), a consortium of Doctors that contract to staff and run 21 NY and NJ
hospital emergency departments, is tapping BI software from SAP Business Objects to monitor patient data to detect
upticks in symptoms like cough and fever that could portend an onslaught of swine flu cases.
Even an increase of just 1% in flu – like symptoms could signify a coming influx of swine flu patients. Such a slight
increase could be nearly imperceptible to emergency room doctors and nurses, if not for BI software.
If and when a potential increase in patients is detected via Business Objects XI – based Reports and dashboards,
which tap data from EMA’s underlying, homegrown electronic medical records (EMR) system and an Oracle 10g database,
administrators can take appropriate action, like increasing staff and supplies.
“We don’t have the choice, as an emergency department, to treat some patients and not others, “Rothman said. He
noted that media attention increases the likelihood of people who suspect they have swine flu, but don’t inundating
emergency rooms. “We treat everyone,” he said.
EMA developed its EMR system more than 10 years ago, Rothman said, but data was only integrated and reported
on a monthly basis. Following the 9/11 attacks and subsequent Anthrax scare, EMA decided it needed to integrate data in
as near to real-time as possible to track potential biological or chemical warfare attacks “With 9/11, the need to intergrate
data in as close to real-time as possible was our biggest challenge, “Rothman said. This required building new ETL
processes storage schemas inside its data warehouse. “The time, and effort (needed) to build this required tremendous
learning,” Rothman said. Patient data is now integrated in near real-time for daily and even hourly monitoring.
While the cause of swine flu is naturally occurring, rather than a biological attack, EMA’s investment in BI and data
integration technology is helping hospitals, including Clara Maass Medical Center in Belleville, N.J., and Meadowlands
Hospital in Secaucus, N.J., stay ahead of the virus.
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One day last spring, as swine flu began to make its way throughout Mexico and into the United States, one EMA –
run emergency room saw a nearly 50% increase in patients, from an average of 220 per day to 320. With the help of BI
software, the hospital was able to predict a steady increase of patients going forward, giving them time to staff up and
create mechanisms for quarantining potential swine flu patient as they arrived at the emergency room, Rothman said “If
tomorrow I run this report and all of a sudden we start seeing total visits that shoot above average, I’m going to start
looking into whether this is a one day thing, what’s causing it, where is this happening, “Rothman said, “If you’re not
staffed appropriately, you have mayhem.”

1.15.4 Business Intelligence case study : Gartner lauds police for crime — fighting BI
In just a few years, business intelligence (BI) has gone from a normal way of life for the Richmond, Va. Police
department.
That is because law enforcement in the city of 200,000 relies on a BI implementation that’s been so effective that it
recently won an award from Stamford, Conn.-based Gartner Inc. Over the last few years, the police force has extended
its analytics implementation into a near real-time BI system, according to Rodney Monroe, Richmond police chief. The
department was one of three finalists selected to present its business intelligence case study to attendees at the recent
Gartner BI summit. Attendees voted for the presentation they thought made the best use of BI technology and awarded
the Gartner BI excellence Award to the Richmond police.
Although the benefits differ from a typical enterprise BI implementation, the technology is familiar. The platform
includes WebFocus technology from New York-based Information Builders Inc., predictive analytics from Chicago –
based SPSS Inc. and geographic information system mapping from Redlands, California – based ESRI. Data sources
include thousands of crime reports from the last five years, results of emergency phone calls, and even information about
weather patterns and special events. The department has worked to develop a near real-time system and will soon have
a four-hour data update cycle, Monroe said, enabling it to use the results of its analysis quickly to mitigate developing
problems. The BI reports help the department identify crime patterns and deploy officers to potential hot spots. While it’s
using corporate technology, the BI ROI is measured in lives and safety, not dollars.
Last year, the system helped facilitate the arrests of 16 fugitives and the confiscation of 18 guns, Monroe said. BI
has increased public safety, reduced emergency calls, and helped the force make better use of its 750 officers, he said,
because there’s better data about where certain kinds of crimes may occur. The metrics are different, but many of the
challenges the force overcame during the deployment have a familiar ring.
“It’s been very rewarding to see how commanders, supervisors and officers have really embraced the system,
“Monroe said. That’s because it helps them do their jobs better on a daily basis, he said. Rather than waiting until the end
of the month as they used to do, police at every level in the force now receive daily BI reports. Officers get a report when
they start their shifts, showing problem areas and describing certain activities to focus on. Shift supervisors get a similar
report, along with real-time notifications if the system starts to detect a crime pattern in a certain area. And commanders
who have 24/7 responsibilities for their assigned sectors, get even more detailed reports.
There’s only one problem, Monroe said. All this BI technology has as appetite for more, resulting in almost monthly
updates to the system.
Recently, the department added more granularity to its reports. Instead of grouping all violent crime together, police
now look independently at crimes such as robberies, rapes and homicides, Monroe said. This enables them to zero in on
patterns relevant to a specific kind of crime. For example, the department discovered that the city’s Hispanic workers
were often robbed on paydays. By entering the workers regular paydays into the system and looking at robbery patterns,
the police were able to pinpoint the days and locations where these incidents were most likely to occur. Now the force
preemptively moves officers from other parts of the city into potential problem areas, which has lowered the number of
robberies.
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It’s a unique policing strategy, because it enables the department to prevent some crimes before they happen rather
than always being reactive.
“With the small amount of resources that we have in law enforcement, being able to deploy people to address
specific individuals, areas and problems reduces crime, “Monroe said. “Simply responding when you get a radio call does
nothing to reduce crime.”

1.15.5 Developing countries tap SAS data analytics software to improve governance
Albania and Uganda may seem worlds away from one another, but they have at least two important things in
common : Both are among the world’s poorest countries, and both are using SAS data analytics software to help improve
their situations.
In Uganda, for example, the government is using software provided by SAS Institute to analyze the results of a
nation wide household survey. The goal is to determine how people are living including what foods they eat and what
expenses they have, so the government can improve services needed most.
While a lack of money makes it difficult for poor countries to govern themselves effectively, so does a lack of
credible data. Without reliable statistics on population and poverty levels, deciding where to invest what limited funds poor
countries do have can be an exercise in guesswork. And analyzing the results of such investments is nearly impossible.
That results in a two-tiered dilemma for developing countries. Without data to help determine if a project was
effective or not, governments often have nothing on which to base future funding decisions. International aid agencies,
meanwhile, are reluctant to lend money to countries that can’t accurately track and report on their investments.
Having reliable data is “probably the most important element of any donor organization’s decision to send funding
into the developing world.
Data analytics software, SAS hopes, can help. SAS provides its statistical and data analytics software to five
developing countries — Malawi, Eritrea and Moldova being the other three — for no charge through its international
development group, created to identify ways the company could help poor countries lift themselves out of poverty.
The company has partnered with Statistics Norway, a governmental organization that specializes in analyzing social,
economic and environmental data and provides on the ground training and support to government workers. Together, SAS
and Statistics Norway have issued 150 licenses — and placed 94 of them — to the five countries.
“The technology is now there to allow their policy makers to make better decisions about which programs they’re
going to fund based on the success or failure of past projects.”
Both SAS and Statistics Norway, which itself has been using SAS software since the early 1980s, have also put in
place measures to make sure their investments are being used for the benefit of the country’s citizens.
“After data is entered, they process the data with quality tracking and tabulation measures.”
Of course, SAS is not donating its software for strictly humanitarians reason. In addition to helping poor countries
fight poverty, SAS hopes to eventually create new markets for its products. One of its criteria for deciding which countries
to donate to is that there be no SAS software currently deployed there.
Nor is SAS the only business intelligence company to donate its software. SAP Business Objects, for one, donates
a small percentage of its software to nonprofit organizations in the U.S. and Canada. In addition to helping the needy, such
donations also generate good press for the vendors.
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Still the humanitarian benefits are real. In Malawi, government workers are using the SAS software to produce data
analysis around per capita income, maternal health and children’s access to schools. the results are published in an annual
report on poverty in the country. The report is used by aid agencies like the World Bank and the International Monetary
Fund, to determine how much aid goes to the country and for what projects.
“It’s really great to be part of a program where you know you are changing the lives of people on the ground in these
countries.
“It’s important for-profit companies like SAS to take corporate responsibility seriously to help the less fortunate.”

1.15.6 Atlanta YMCA turns to SaaS BI software over ‘complicated’ Cognos
Each of the Metro Atlanta YMCA’s 27 branches has access to interactive business intelligence report and dashboards
detailing membership demographics. But that wasn’t always the case
Infact, untill last year, the Y’s membership outreach operations, by its own admission, were “outdated and “old
fashioned”, according to Betsy Lenahan, head of marketing for the Y, which serves more than 50,000 Atlanta - area
households.
As part of its marketing campaign, for example, each branch published a catalogue of its services and programs—
swimming lessons for toddlers, for instance, or aerobatics for senior citizens — but they were not necessarily targeted to
that branch’s particular members, Lenahan said.
Members, were forced to leaf through pages and pages of information in the hope of finding the services they were
looking for. Sometimes they would find them, and sometimes they would not.
With only three employees dedicated to marketing, Lenahan needed to find a better but relatively simple way to
market the Y to its members. The Y already used IBM Cognos software in its payroll department, so Lenahan naturally
thought of expanding its use to the marketing department.
But she soon thought better of it. Before deploying Cognos, she found, the Y would have to do significant data
mapping, most likely requiring an outside consultant and extensive help from her already overwhelmed IT department.
That would take time and money, two resources always in short supply at nonprofit organizations.
“Everything just seemed complicated in cognos, “Lenahan said, “And when we looked at what the price tag would
be, it just came to a screeching halt.”
On-demand BI software has proven less complicated and less expensive, she said. After conducting research on
her own, she decided to download BI software from Birst, a SaaS BI vendor based in Francisco.
Like most on-demand BI software, Birst provided its own preconfigured data models that the Y could begin using in
a fraction of the time it would have taken with Cognos. And it is less expensive, so Lenahan was able to pay for it right out
of her departmental budget bypassing IT.
While development of SaaS-based BI software usually does take less time than that of traditional on-premise
platforms the Y was not up and running with Birst in a matter of days or weeks. According to Lenahan, the deployment
process lasted around a month and a half. And simpler data modeling though a boon to users with relatively few “out-ofthe-box” data sources, is often not useful to users with highly customized and varied data sources, according to Forrester
Research’s Boris Evelson.
But for the Y, SaaS BI turned out to be a good fit, Lenahan said. Now that the system is up and running, the Y’s
branch managers have access to Web-based dashboards and can filter data just for their branch members. Managers use
the technology to break down their membership by a number of criteria, including how long someone has been a member,
the frequency with which the member visits the Y, and households demographic information.
Branch managers can now easily identify shifts in their membership’s demographics, and they use the information to
brainstorm new program ideas.

Business Intelligence An Introduction

61

“Birst has made it possible for me to put on the desk of each branch the ability to filter out data specifically just for
their branch within a minute, she said.
Instead of creating bulky, “one-size-fits-all” catalogs, branch managers use their new analytic capabilities to push
targeted emails to members with information about the programs or services most likely to interest them.
For instance, a family with preschool-aged children that has just joined the Y might get an email telling them about the
latest activities for young children, Lenahan said. Elderly members, by contrast, get emails about services aimed at their
age group like water aerobics. Lenahan is particularly pleased with Birst’s self service capabilities, meaning that non-IT
trained branch managers can do their own analysis. “Otherwise they would have no way of knowing, and they would
have to ask us [to create reports]”, she said, “[With Birst], that means I am not in the business of slicing and dicing 27
reports.

1.15.7 University moves to Head of the Class with Microsoft Full-Decision Support System
With increasing governances and fiscal demands, Northumbria University needed a way for managers to
quickly and easily track critical financial and student data. After implementing its Microsoft® Business Intelligence
solution, stakeholders now have access to near real-time, streaming reports to support effective decision making.
Business Needs
Northumbria University attracts high-quality students from around the UK as well as from across the globe. The
university is also home to well-respected faculty members who are excellent educators and researchers. In order to keep
the university running effectively and efficiently, it employs a number of best of breed systems, including its Student
(SITS), Finance (SAP) and HR (HRMS) core systems.
With disparate systems, it was difficult to see the big-picture performance of the university or have the ability to drilldown to see necessary student and financial data. In addition, creating comprehensive, timely reports regarding the
student lifecycle was also a tremendous challenge.
“There was no integrated way to create reports,” said Eugene McCrossan, Financial Planning Director for Northumbria.
“Each department had their own reports with different rules and data sets. Meetings and internal debates about what set
of data was correct was the norm because everyone lobbied for the numbers they wanted.”
Solution
“As we began our research, it was clear that most data warehouse solutions, including SAP’s Business Objects,
were too expensive and inflexible. Plus, they were really just a ‘black box’ and couldn’t help with information dissemination,”
said McCrossan.
During the research phase, Northumbria was introduced to the Microsoft Business Intelligence (BI) solution by UKbased Microsoft Gold partner Waterstons. To the university, the Microsoft BI suite was the most cost-effective, fully
integrated and easy to use.
Together, the teams quickly began to put the wheels in motion to build out the solution, leveraging Microsoft SQL
Server® 2005 and Microsoft PerformancePoint® Server 2007 (now part of Microsoft Office SharePoint® Server 2007).
Fast, Cost-efficient Deployment
In under six months, the team was able to release the first version of the Microsoft BI solution with a five-person
team, who were still doing their day jobs all for less than £65,000 GBP. According to McCrossan, the project completely
flew under the budget radar.
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In addition, within one year the team was able to launch the full decision support system, a user friendly web-based
portal, called Northumbria World. It includes dashboards, scorecards, KPIs and advanced drill-down capabilities. “We
almost surprised ourselves with the rather quick and smooth implementation process — it really exceeded expectations
every step of the way,” said McCrossan.
Benefits
Today decisions are well informed with relevant management information because there is now a single source of
the truth of BI data. The team also has harmonized reporting of student lifecycle data, with straight-forward analysis
capabilities of applications vs. enrollments and progressions vs. student targets, for example.
“Northumbria World has enabled confidence to be established between senior management and the schools at
Northumbria, which was a point of argument as each preferred their own data set,” said Craig Mahoney, Deputy Vice
Chancellor, Learning and Teaching.
Data Accuracy Improves Tremendously
Improvements in data accuracy are another unexpected benefit of Microsoft BI. “It has provided us with certainty
around student numbers that was extensively lacking, and it has reduced the myriad of interventions that we had to
undertake to put the data right,” said Professor Lynn Dobbs, Dean, School of Arts & Social Science.
Online Portal Increases Transparency
Based on PerformancePoint Server, Northumbria World provides 500 university stakeholders with 24/7 access to
accurate data and reports. With one secure log-in, users can access 30-plus SQL reports, and can slice and dice the data
to fit their business needs. And because it’s a ‘self-service’ system, employees are empowered to dig deeper and answer
their own questions.
In addition, changes can be made immediately for a big impact on the bottom line. For example, users can track a
student through their entire college career to see how they are performing or where they might need additional support.
“Because data is collected and shared automatically, action can be taken much earlier to enhance student welfare,”
said McCrossan.
Big Picture View
“Northumbria World is a fantastic initiative,” said Professor Dobbs. “It provides me with holistic, up-to-date reliable
information in an easily accessible framework. This saves time and gives us confidence in our actions. More importantly
it has allowed the School of Arts and Social Sciences’ senior team to respond to the data provided by shaping strategies
to achieve future success.”
A Showcase of Success
Northumbria has become a showcase in the industry for deriving strategic value from its BI solution. “Other universities
and organizations are amazed that we’re not just talking about how to do it, we’ve actually done it,” said McCrossan. “We
couldn’t be more pleased.”
“The provision of real-time information driven from the definitive sources has ensured that all key managers, within
the School and wider university, have accurate and consistent information available,” said Professor Alistair Sambell,
Dean, School of Computing, Engineering and Information Sciences. “Hence we no longer start discussions on business
critical information such as student numbers or budgets with discussions over the validity data.”
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Industry groups agree with Sambell’s positive reviews. In fact, the university team has recently been honored by the
Leadership Foundation for Higher Education with an award for its outstanding financial initiative.

1.16 Business Intelligence empowering Business
The strength of a good BI solution is delivering the right information at the right time and place to the right person.
The value of the delivered information is measured by the improvement of your business decisions, by having the information
available to you.
“Delivering and managing information for monitoring and management of an organization and business processes.”
The key components in this information delivery process are:


Using structured data from multiple sources



Transformation from transactional data to management information



Creating a historical view

In general BI supports you in reporting, analyzing and modeling your business aligned with the strategic objectives of
your organization. Reporting capabilities enable you to measure the past and current performance. Analyzing capabilities
enable you to analyze past and current performance to improve your business on a tactical level. Modeling capabilities
enable you to act on a strategic level on the results of analysis by re-modeling your business processes.

1.17 BI Business Drivers
Your business case for BI should always somehow be related to the business strategy and business objectives of
your organization. To get an understanding of the business strategy of an organization we use the value discipline model
of Treacy and Wierserna. In this model three different strategies for an organization are identified:
1.

Operational Excellence: Superb operations and execution. Often by providing a reasonable quality at a very
low price. Task-oriented vision towards personnel. The focus is on efficiency, stream-lined operations, SCM,
no-frills. Volume is important. Most large International corporations are operating out of this discipline. Measuring
systems are very important. Extremely limited variation in product assortment.

2.

Product Leadership: Very strong in innovation and brand marketing. Company operates in dynamic markets.
The focus is on development, innovation, design, time to market, high margins in a short time frame. Flexible
company cultures.

3.

Customer Intimacy: Company excels in customer attention and customer service. Tailors its products and
services to individual or almost individual customers. Large variation in product assortment. Focus is on: CRM,
deliver products and services on time and above customer expectations, life time value concepts, reliability,
being close to the customer. Give decision authority to employees who are closer to the customer. Analysing
your business strategy based on the value discipline model enables you to identify the areas where the organization
will gain the most value from BI. This supports you in focusing your BI initiative. Usually an organization will
need to excel on one of the defined value disciplines to be successful. However, the other two cannot be
neglected of course, but should score at least on average. In large organizations often separate divisions or
business units own one of the defined value disciplines. One additional important business driver for BI is
corporate governance. Organisations are more and more confronted with obligations to inform regulators,
share-holders and the public of their performance. Organisations, and sometimes high-level management
themselves, are held accountable for their performance and must comply to several regulations and legislations.
Some examples of current legislations and regulations that companies are confronted with, are Basel II,
Solvency II, Sarbanes Oxley (SOX), and MIF ID. BI supports your organization in achieving the right information
flow from your operational business processes to comply with regulatory reporting requirements.
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1.18 BI Foundation
Regardless of the specific business case, there are two factors that in almost any BI initiative are critical for
success. The first is consistency of information. The second is traceability. A BI solution usually brings together data from
different source systems and passes multiple levels of enrichment and aggregation. The Figure 1.13 below show this
schematically
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Fig. 1.13: BI Foundation

Integration of information from multiple sources often reveals inconsistencies. When enriching and aggregating
information to support the different control levels within an organization also traceability of information becomes a serious
challenge. The degree in which the developed BI solution resolves these issues is key to the success of the overall BI
initiative.
Key in achieving accountable, consistent and traceable information in a BI solution is the presence of data management
processes in your organization. Business data definitions, data quality measurements, data ownership, and data governance
processes should already be part of any organization. In many cases the first iterations of a BI initiative still fail due to lack
of these capabilities in an organization.
To support organizations in getting the foundations for a successful BI initiative right, an Enterprise information
management practice can be had, hosting and developing extensive knowledge and experience in data, information and
content management. The following basic model can be used for Enterprise Information Management
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In the model, you will find all data, information and content related subjects placed in relation to each other. Some
important characteristics of the model are:

Data and Content Management
BI is not only based on the information out of traditional databases, but more and more incorporates other valuable
content in your organization. Therefore content management is integrated in the model.
Data Management is a very important and often underestimated phase in achieving a good BI solution. Data
management includes definition of your data (Data Modeling), classification and valuing your data (Data Quality), manage
your data and content as an asset (Data Governance).
Before starting a BI development process, you start with an assessment of your BI foundation first, based on the
model provided.

BI Development
Any BI development methodology should take into account atleast the following very important aspects:


BI development should be business driven at all times. Alignment between business and IT is crucial and
should be established at the early beginning of the program and managed continuously during the whole
program.



BI development is a continuous improvement process. Architecture and infrastructure should be selected and
implemented with the future in mind. Development on the other hand must be carried out in short iterations
delivering business value rapidly.



A BI lifecycle management process is required to support continuous improvement.

1.19 Business Intelligence Framework
The BI framework would be a proven methodology for you. In BI framework the development of BI is divided in
4 quadrants, linked together via BI lifecycle management. A short description of the 4 phases in the BI development
process is:


BI strategy
Definition or adjustment of the BI strategy based on business drivers and strategic goals of your organization.
The BI strategy is based not only on the business needs, but also on the results of a feasibility study to manage
business expectations.



BI Definition
The BI definition stage defines or adjusts the roadmap for your BI initiative. Based on the result of the
previous phase a business information analysis is conducted to gather and prioritize business requirements.
The BI architecture and infrastructure will be designed or adjusted in this phase. The architecture definition
defines an appropriate architecture and infrastructure.



BI Increments
Incremental design and development of the Data Integration Processes and the Data Warehouse model.
Iterative design and development of reporting and analytical applications.



BI Exploitation
Ensuring availability, continuity and stability of the BI solution. Monitoring data delivery by implementing Data
Resource Management. Support business users by implementing Information Delivery Management.
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Business and IT alignment
The majority of the activities in the upper two quadrants, BI business plan and BI program plan, are the responsibility
of the business side of your organization and should therefore be driven by the Business. The majority of the activities in
the lower two quadrants, BI increments and BI exploitation, need strong commitment and involvement from your IT
organization.

Change and Service Alignment
The right side quadrants, BI program plan and BI increments, are change-driven and should be managed as a
program or project. The left side quadrants, BI Business plan and BI exploitation, should be implemented as part of your
day-to-day operation of BI.

BI organization
The exploitation of BI solutions is not fundamentally different, process-wise, from the exploitation of other IT
systems. Specific in the exploitation of BI solutions however is the number of dependencies to manage. A BI solution
usually integrates information from multiple sources. Management of these interfaces is critical in order to sustain the
required level of information quality. Also, specific for BI is the frequent interaction with the information users in supporting
and optimization of their reporting and analytic applications.

1.20 Business Intelligence Competence Center (BICC)
A BI Competence Center should therefore have at least incorporate three functions, being Information Delivery
Management, Data Resource Management, and Operations/Maintenance.


Information Delivery Management
Within the information delivery management function, functional and business knowledge is available to develop
information products for the organization. Client contact with the end-users from various parts of business is
maintained. End-users are supported in the use of their reporting and analytical applications and in defining
business requirements for new development.



Data Resource Management
Within the data resource management function, technical and functional knowledge and experience is available
to perform the translations for source data into the central information model. Data delivery is evaluated on
quality and timeliness.



Operations and Maintenance
Within the operations and management function, daily operations of the BI solution are supported. This consists
of the continuous monitoring of the aspects of continuity, stability and availability of the BI environment.

BICC Business Driven
From the description of the functions we can also determine that a Business Intelligence Competency Center is
preferably not an IT department only. In a BICC you have to bring together business, analytical and IT skills.

1.21 BI Maturity Model
The diagram below illustrates evolution through many stages of BI maturity, from infancy (traditional management
reporting and spreadsheets) to adulthood (enterprise data warehousing and analytic services). This model provides useful
context to BI maturity assessments in your organization because it aligns closely with many of the BI success factors.
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The important aspects to consider when assessing the BI maturity of your organization are:


Executive Perception
How does your executive management perceive BI. Is BI just another cost center in your organization or does
BI drive your business or even the market in which your organization operates.



Information Culture
How is BI used within your organization. Are decision makers always waiting for reports to be delivered by IT
or is the right information delivered to right person, on the right time and place.



Analytics Culture
How well is BI adopted by the knowledge workers in your organization. Are they aware of the existence of BI
or is it part of their day-to-day decision preparation processes.



Cost and Value (ROI)
Does your investment in BI payoff. Very important in answering this question is to also include the time
knowledge workers spend on analyzing the information delivered by BI. Is this time spent on improving business
with the received information or is this time spent on checking consistency and quality of the delivered data.



Architecture
Is BI supported with a traditional management reporting platform and spreadsheets or is an enterprise data
warehouse with analytical services available.

This maturity model enables you to measure the current maturity of BI of your organization. In the outcome often
an unbalance occurs on the different aspects of maturity. It is very important to start balancing all the aspects to one level
of maturity first and then start growing to the next level of maturity.

BI Architecture
When it comes to BI architecture, business users are from Mars , and IT people are from Venus. Each approaches
a BI project from a totally different viewpoint. As an IT person, you often need to educate your business users to make
sure they understand that a successful BI architecture requires more than just a silver-bullet product.
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A successful BI architecture has four parts:
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Fig. 1.15: BI Architecture

1. Information Architecture
The information architecture defines what business application systems you need to access, report and analyze
information to enable business decision making. It includes business intelligence systems and business analytics applications
used for reporting and analysis. This is the only part that is truly visible to the business user, so it is often the only part they
care about. From their viewpoint, the other components are just infrastructure that does not concern them.
2. Data Architecture
The data architecture defines the data, source systems, and framework for transforming data into useful information.
It begins with the sources (information provider) and ends with the business user (information consumer). It includes
defining information requirements; determining the source of the data; defining business rules and transformations; and,
moving, storing, formatting, and enabling access to the data. Transformations are used to create dimensions, i.e., create
common product, customer and employee reference data, reformat data between source systems to enable common
processing; handle data quality issues; and prepare data content, context and structure for reporting and analysis. With an
enterprise scope, this is the most difficult portion of the architecture. It is usually underestimated in project planning, under
appreciated in scope discussions, and is where shortcuts are most often taken. The latter is the most damaging because
it results in the creation of information silos with different numbers that confuse business decision making.
3. Technical Architecture
The technical architecture defines the technology of the products and infrastructure. Technologies include relational
databases, OLAP, BI, ETL (extract, transform, and load), EAI (enterprise application interfaces), EII (enterprise information
interfaces), networks, operating systems and the interfaces/protocols/APIs in the layers within and in between them. It is
a big mistake to confuse the technical architecture with the products themselves. This can happen when you associate
products with specific technologies. It is important to remember that products may incorporate many technologies, especially
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with vendors extending their product lines and supporting an alphabet soup list of technologies. Resist the urge to evaluate
products immediately. Determine what your information and data needs are and then select the technology that will
support them.
Two areas where this is most important are in BI and data acquisition. In BI there is a variety of potential technologies
and approaches that support different types of business users. Too often a “one-size-fits-all” approach is used that results
in an under used architecture-based solution or creates BI anarchy, when business users start purchasing many BI tools
hoping to pick the “perfect” product. In the data acquisition area ETL/EIA/web services and EII are often viewed as
competing solutions rather than the more pragmatic view that they can be complementary elements in an overall robust
architecture.
4. Product Architecture
The product architecture includes the actual products used. Don’t rush to select products before you define the
other components of this architecture. Companies that issue product RFPs before examining their information, data, and
technical needs end up with an architecture determined by the vendor. You then conform your architecture, project,
resources, time frame and budget within their product framework. Unfortunately, vendors very often under estimate your
data requirements and issues. It is in their interest to get you deployed with their products as soon as possible. If problems
result or numbers do not align, they can always blame the source systems and other applications. This is where you see
the gulf between business users (Mars) and IT (Venus). Business users will go off on their own and purchase products
based on a great looking demo and PowerPoint presentation.
“Architecture……we don’t need no stinkin architecture! “ This throws IT’s four part architecture framework
totally out of whack. Why is it important to differentiate and plan for all four architectures?
You need to determine what you need before you design, plan, build, and deploy business solutions. When redeveloping
architectures don’t rush to buy products. Start with your information requirements, then data, then technology and finally
select products. Realize there is no silver bullet when it comes to products and technology. You need a mix of different
types for a comprehensive, robust, expandable solution. The toughest component is always data, and the most likely area
where you will be tempted to take shortcuts.

How do you get Started?
When implementing architectures “Plan globally, act locally”. First, determine what you need for business solutions
addressing business plans. Second, develop the overall architecture. Third, develop an overall program plan with iterative
projects moving towards your architecture. Finally, do it! Always couple your projects with business solution developed
jointly with business and IT participation. Your CFO and CIO need to sponsor the architecture program with other
business executives sponsoring the specific business solutions from each project.
You need to establish an architectural framework for your BI projects. Creating a framework and plan increases the
likelihood of long-term success.

1.22 What is Business Intelligence? Which type of BI Software?
Business intelligence is a broad set of applications, technologies and knowledge for gathering and analyzing data for
the purpose of helping users make better business decisions.
The main challenge of Business Intelligence is to gather and serve organized information regarding all relevant
factors that drive the business and enable end-users to access that knowledge easily and efficiently and in effect maximize
the success of an organization.
Business intelligence produces analysis and provides in-depth knowledge about performance indicators such as
company’s customers, competitors, business counterparts, economic environment and internal operations to help making
effective and good quality business decisions.
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From a technical standpoint, the most important areas that Business Intelligence (BI) covers are: DW – Data
warehousing - architecture, modeling, managing, processing ETL process and data integration Reporting, Information
visualization and Dashboards OLAP - On - Line Analytical Processing and multidimensional analysis Data cleansing and
data quality management Performance management Data mining, statistical analysis, forecasting MIS - Management
Information Systems CRM - Customer Relationship Management

Not all business intelligence (BI) software buyers – or sellers, for that matter — are created equal.
So says Bill Hostmann, an analyst and research vice president at Stamford, Conn.-based Gartner Inc. In a recent
report, Hostmann identified a number of distinct types of BI buyers and warned potential BI customers to identify which
category they fall into or risk the consequences.
“Those who fail to recognize which segment they are in — and the associated differences between vendors,
products and best practices — will expose themselves to additional costs relating to procurement, integration, governance
and, potentially, failed initiatives,” Hostmann wrote.
The first group he identified is buyers of BI software for departmental-level deployments. They are most often
looking for analytical applications, usually from data visualization specialists or SaaS-based BI vendors, for a narrowly
defined set of requirements such as sales tracking or supply chain analysis.
Hostmann said that it is important for these buyers to recognize that the tools used for departmental deployments
require a high level of sophistication among end users. “It’s going to be very much a power-user skill set that you’re going
to need,” he said. Training is therefore necessary if the target end users lack the skill to take advantage of these types of
applications.
Departmental BI deployments also perpetuate the data silo problem, of course, but Hostmann doesn’t think this is
any reason to avoid them. Departmental deployments can be extremely useful at targeted functions, he said, so “don’t
stand in the way of giving somebody the tools they need to do the job.” He said, however, that IT should educate users that
significant data governance and data quality work will need to be done if departmental analysis is ever shared with the rest
of the organization.
“It is important to encourage their use, but it is also important to encourage best practices,” Hostmann said. It is
important for users to understand what it means to have inconsistent definitions and to develop some method for annotating
analysis that explains data lineage and data definitions for consumption outside the department, he said. “Things like these
that you might find automatically with a more comprehensive BI platform, you’re going to have to do more manually when
you’re publishing results from one of these departmental-level applications.”
The next type is the buyer that has deployed BI and data management technologies from multiple best-of-breed
vendors throughout the enterprise. In most cases, this type of BI customer has already agreed on definitions for technologyindependent business models, rules and services for BI applications, according to Hostmann.
“Recognize that, given the complexity of multiple vendors and technologies, failure to define and provide the right
mix and levels of sponsorship, governance, and program and demand management will seriously limit the success of BI
investments, deployments and adoption in this segment,” Hostmann advises.
He also suggests that buyers of BI technology from multiple vendors establish BI competency centers, also called
BI centers of excellence, to plan the organization’s BI architecture and manage the development of standardized BI
technologies throughout the enterprise.
Hostmann identified a third group of BI buyers: those that decide to purchase all their enterprise applications,
including BI technology, from a single vendor. That limits buying options, for the most part, to one of the so-called megavendors – IBM, which acquired Cognos; SAP, which bought Business Objects; and Oracle, which purchased Siebel and
Hyperion.

Business Intelligence An Introduction

71

“The general feeling among this segment of buyers is that ‘a single vendor will simplify and reduce the IT costs of
vendor management and the development and deployment of applications,’” Hostmann wrote. That feeling, however, is
not always correct.
In some cases, he said, while the mega-vendors are busy integrating their newly acquired technologies, not all
applications from the same mega-vendor can yet communicate with one another on the metadata level.
“The way that the users navigate through the information is through the metadata breadcrumb trails, if you will,”
Hostmann said. “And if those breadcrumb trails don’t connect together, then the users are not going to be able to navigate
through that data, and you’re going to have a real serious problem.”
Potential BI buyers in this group should ask vendors about their current level of metadata integration, as well as
about their product roadmap plans for future integration, according to Hostmann. He also urged buyers to do a thorough
proof of concept and talk to reference customers with similar requirements.
In addition, they should “evaluate the overall product line and partner ‘ecosystem,’ not just its individual tools,” he
wrote. “They should also recognize that their negotiating position for subsequent purchases may be weaker if they commit
themselves to a single strategic vendor.”

1.23 Business Intelligence Tools
Also known as Decision Support Systems (DSS) or Executive Information Systems (EIS), business intelligence
makes large amounts of raw data more accessible, understandable, and useful by providing computer-based tools for
users to directly process, organize, manipulate, integrate, and analyze that data. Business intelligence tools help users turn
basic data into information and knowledge.
Dashboards: Software that provides real-time digital visual indicators of how well predetermined aspects of an
organization are working. Think of the monitors on the dashboard of a car.
Data Mart: A subset of a data warehouse that focuses on a particular aspect of an organization’s activities.
Data Mining: Software that analyzes data looking for patterns and relationships that can be used to predict future
trends.
Data Warehouse: A comprehensive database containing information that has been extracted, cleaned up, filtered,
reorganized, and integrated from several electronic sources of data. At Berkeley, the Natural History Museums have
contributed extracted data, formatted according to the Darwin Core data standard, to an online data warehouse that lets
users query the holdings of all the museums through a portal.
ETL: Extract, transform, and load—shorthand for the software and processes needed to find, cleanse, and process
data into a data warehouse, data mart, or other integrated database or system.
OLAP: On Line Analysis Processing—tools that allow for multidimensional analysis of data.
Portal: A Web site that provides access to a structured set of online resources, such as a search engine, a news
service, a company home page, or other online service that a user wants to have access to on a daily basis.
Scorecards: Software that provides visual digital measurements of the factors identified by an organization as
critical to its success.
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1.24 The Keys to Implementing Business Intelligence
UC Berkeley has spent more than 10 years developing and refining the business intelligence implementations for our
collections. Today, however, business intelligence is a standard enterprise application, and many academic institutions,
including Berkeley, are using business intelligence for everything from admissions (Florida State University, http://fsu.edu/) to
finance and human resources (Notre Dame, http://nd.edu/) to student performance (University of Texas at San Antonio,
http://www.utsa.edu/). MIP has learned that business intelligence may not be the right solution for every collection, but it
can be an excellent solution for many. Institutions considering implementing business intelligence for their collections can
achieve benefits similar to those we now enjoy; however, several factors will determine how easily and quickly those
benefits can be realized.

 Understand the need.
Most collections can benefit from business intelligence if an adequate data management system is already in
place. If there is a very large collection or multiple collections to manage, or if collections are underutilized
because accessing information is difficult or staff members struggle to keep up with information requests, then
business intelligence can improve access and efficiency. It is important to recognize that business intelligence
is a software system that requires an existing database. If the information is not already stored in a database,
then a database or data warehouse project must precede or coincide with the business intelligence project.

 Make sure you have a willing information technology department.
In many cases, an information technology department will support or even sponsor a self-service business
intelligence project because of the desire to reduce the report writing burden on IT, allowing it to stay focused
on its core mission. However, IT must be willing to develop and administer the system and provide any
required training and support. Without this, the collection departments could face very expensive consulting
fees.

 Line up support from above.
Support from university officials should include more than just money. Implementation takes time, and the
success of the project often depends on the willingness of the IT department, collection staff, and the departments
to change processes and behavior. With active support from above, it is much easier to get universal buy-in.

 Obtain adequate funding.
Funding is almost always an issue for collections management, and this has been true at UC Berkeley, where
it has been a barrier to rolling out BusinessObjects to additional university collections. As with any IT project,
the key to obtaining adequate funding for implementation and maintenance is comprehensive and ongoing
analyses of total cost of ownership (TCO) and return on investment (ROI). When these take into account both
the direct and indirect benefits of a business intelligence implementation, and when they are supported by clear
demonstrations of the benefits, either through pilot projects or case studies, funding is often easier to obtain.

 Encourage adventurous users.
Though not always considered before a business intelligence project, the character of the user base is important.
When users are computer-savvy and willing to experiment, training time and costs are reduced, adoption is
faster, and benefits of self-service access—to staff, researchers, and IT departments—are much greater.
Adventurous users also tend to experiment with the system, leading to completely unanticipated benefits.

 Find the right solution.
Today, several products are available commercially. Take great care to fully assess both current and future
needs, the vendor’s stability, track record, product roadmap, product support options, and licensing policies.
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With its flexibility, self-service capabilities, and relative ease of implementation, business intelligence has an important
role to play in the management of large academic collections. In addition to the primary drivers of staff efficiency and
improved collection reporting and analysis, Web-based access to business intelligence capabilities offers institutions the
potential for opening up their collections and demonstrating their value to a wider audience.
Debra Kelly (dkelly@berkeley.edu) is a Museum Informatics Specialist at the University of California, Berkeley.

1.25 Business Intelligence Roadmap
The complete project lifecycle for Decision-Support Applications
In today’s highly competitive and increasingly uncertain world, the quality and timeliness of an organization’s business
intelligence can mean not only the difference between profit and loss but even the difference between survival and
bankruptcy. The technical aspects of data - metadata, data mining, data warehousing, multi-dimensional data analysis
(OLAP), data security as also business justification, project planning, analysis, implementation and deployment details of
Business Intelligence need to be considered in the project lifecycle.
The various steps in the BI project life cycle are,
1.

Business Case Assessment

2.

Enterprise Infrastructure Evaluation

3.

Project Planning

4.

Project Requirements Definition

5.

Data Analysis

6.

Application Prototyping

7.

Metadata Repository Analysis

8.

Database Design

9.

Extract/Transform/Load Design

10.

OLAP analytical tools for data processing

11.

Data Warehouse and Data Mart Systems

12.

Querying Tools and Reporting Data

13.

Production Tools Customized Reports

14.

Metadata Repository Development

15.

Implementation

16.

Release Evaluation
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Fig.1.16: BI Project Lifecycle for decision support applications
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Implement your BI applications using the release concept. It is much better to deliver high quality, partially functioning
application releases over time than to deliver a low-quality, completed application that is fraught with many defects and
dirty data. If the first release is successful, new requirements will emerge as the business people get used to the iterative
development process.

1.26 Summary


Business Intelligence is a window to the dynamics of a business. It reveals the performance, operational
efficiencies, and untapped opportunities. Business Intelligence is a set of technologies and processes that
allow people at all levels of an organization to access and analyze data. Business Intelligence is about creativity,
culture, and whether people view information as a critical asset. Technology enables business intelligence.



BI refers to application and technology, which is used to gather, provide access to, and analyze data and
information about the company operations.



BI is neither a product nor a system. It is an architecture and a collection of integrated operational as well as
decision-support applications and databases that provide the business community easy access to business
data.



In 1989, Howard Dresner, a Research Fellow at Gartner Group popularized “Business Intelligence” as an
umbrella term to describe a set of concepts and methods to improve business decision making by using factbased support systems.



The key stages of BI are,
Data sourcing
Data Analysis
Situation Awareness
Risk Analysis
Decision Support



BI applications and technologies can help companies analyze:
Changing trends in market share
Changes in customer behavior and spending patterns
Customer’s preferences
Company capabilities
Market conditions



The components of a Business Intelligence architecture include operational and source systems-manufacturing,
sales, supply chain, Accounting, data transfer from operational systems to data warehouse, Enterprise Information
Management (EIM), metadata, Master Data Management, The Data Warehouse, Data Marts, Data warehouse
appliances, Software as a Service (SaaS)



The Business Intelligence Front-end tools include Business Query and Reporting, Structured Query Language,
Production Reporting, Online Analytical Processing (OLAP), OLAP platforms-ROLAP, MOLAP, HOLAP,
DOLAP, OLAP Viewers, Multidimensional Expressions(MDX), Microsoft Office, Dashboards, Score Cards,
Performance Management, Analytic applications, Emerging BI modules
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 Business Intelligence and Business Value – BI cuts across all functions and all industries. BI touches everyone
in a company and beyond to customers and suppliers. The BI market, BI is a catalyst for CHANGE. The
Business value of BI: a framework for measuring the benefits of BI

 Success of business impact-how to measure success, measures of BI success or failure-Return On Investment
(ROI), Number of users and other measures of success

 The LOFT effect-the role of Luck, Opportunity, Frustration, Threat and the role of Time. It is a common
characteristic among the more successful companies. It intensifies the benefits of following BI best practices,
allowing for greater success and business value.

 Business Intelligence empowers Business by delivering the right information at the right time and place to the
right person. The value of the delivered information is measured by the improvement of the business decision,
by having the information available.

 BI Business Drivers – the business case for BI should always somehow be related to the business strategy
and business objectives of the organization. The value discipline model of Treacy and Wierserna provides an
understanding of the three different strategies identified for an organization–operational excellence, product
leadership and customer intimacy.

 BI Foundation – regardless of the specific business case, the two factors critical for success in almost any BI
initiative are: Consistency of information and traceability. The key in achieving accountable, consistent and
traceable information in a BI solution is the presence of data management processes in your organization. To
support organizations in getting the foundations for a BI initiative right, an Enterprise Information Management
practice can be had, hosting and developing extensive knowledge and experience in data, information and
content management.

 The Business Intelligence Framework is a proven methodology. In BI Framework the development of BI is
divided in 4 quadrants, linked together via BI lifecycle management – BI strategy, BI definition, BI increments,
BI exploitation. Business and IT alignment, Change and Service alignment, BI organization are also discussed.

 The Business Intelligence Competence Center (BICC) incorporates three functions – Information Delivery
Management, Data Resource Management and Operations/Maintenance. In BICC business, analytical and
IT skills are brought together.

 The BI maturity model illustrates the evolution of BI through many stages–from infancy to adulthood. The
model provides useful context to BI maturity assessments in an organization because it aligns closely with
many of the BI success factors. The important aspects to consider when assessing the BI maturity of an
organization are: Executive perception, Information culture, Analytics culture, Cost and Value (ROI),
Architecture. This maturity model enables to measure the current maturity of BI in an organization.

 A successful BI architecture has four parts: (1) Information architecture defines what business application
systems you need to access, report and analyze information to enable business decision making. (2)Data
architecture defines the data, source systems, and framework for transforming data into useful information.
(3) Technical architecture defines the technology of the products and infrastructure. (4) Product architecture
includes the actual products used.

 When implementing architectures “Plan globally, act locally”. Determine what you need for business solution
addressing business plans. Second, develop the overall architecture. Third, develop an overall program plan
with iterative projects moving towards your architecture. Finally, do it!

 BI is a broad category of applications and technologies for gathering, storing, analyzing, and providing access
to data to help enterprise users make better business decisions. BI applications include the activities of decision
support systems, query and reporting, online analytical processing (OLAP), statistical analysis, forecasting and
data mining. Thus BI has three components :
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Requirements: Information system model describing requirements.



Storage: Data Warehouses and Data Mart describing storage of data.



Business Analytics: Business Analytics is how organizations interpret data in order to make better
business decisions and to optimize bu siness processes. Analytical activities are expanding fast in businesses,
government agencies and not for profit organizations.

Analytics involve use of data, statistical and quantitative analysis, explanatory and predictive modeling, and fact
based decision-making. Analytics may be used as input for human decisions; however, in business there are also examples
of fully automated decisions that require minimal human intervention.
Decisions based on data provide a competitive edge to today’s business. Taking the cognizance of the fact that this
field is growing very rapidly, many large IT consultancy and services companies have already established a separate “BI”
practice. Business analytics include Analytical methods like Reports, OLAP, Business forecasting, Data mining to analyze
data.

1.27 Self-Assessment Questions
1.

Explain Business Intelligence from Business side

2.

Illustrate more examples on the use of Business Intelligence in business.

3.

Describe the components of a Business Intelligence architecture

4.

Write short notes on:
(a)

Metadata

(b) Master Data Management

(d)

Data Mart

(e) Data Warehouse Appliances

(c) Data Warehouse

5.

In the TOP 10 trends in IT for 2009 by Samuel Greengard on 2008-11-26 for Baseline Online Magazine (http:/
/www.baselinemag.com/c/a/IT-Management/Top-10-Trends-in-It-for -2009/] Software as a service (SaaS)
ranked # 1 trend. Write a note on SaaS.

6.

“If the BI architecture is like the engine of an aircraft, then the BI Front-end tools are like the aircraft’s body”.
In the light of this statement, describe the BI Front-end tools.

7.

What is Online Analytical Processing (OLAP) and what are the available OLAP Platforms?

8.

Write Short notes on:

9.

(a) OLAP Viewers

(b) Multidimensional Expressions (MDX)

(c) Dashboards

(d) Score Cards

(e) Performance Management

What are the measures of BI success or failure.

10.

What is LOFT effect? What is your view of the LOFT effect in the success of a business?

11.

What are the Business Intelligence business drivers?

12.

Write a note on Business Intelligence Foundation

13.

The Business Intelligence Framework would be a proven methodology for you. What are the four phases in
the BI development process.
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14.

Write short notes on:
(a)

BICC

(b) BI maturity model

15.

Describe the Business Intelligence architecture.

16.

Who is BI for? What if I have a small (fewer than 100 persons) company? Can I still use BI?

17.

What is a typical way an organization might use BI?

18.

What programs are included in BI? Is BI available as a single product in a box?

19.

How much does BI cost?

20.

What are the system requirements for BI?

Multiple-Choice Questions
1.

2.

Pick the Correct Statement(s):
(a)

A data mart is a complete subset of a data warehouse

(b)

A super mart is a complete subset of a data warehouse

(c)

Both are complete subsets of a data warehouse

(d)

All data marts in an organization have the same granularity.

Pick the correct Statement(s):
An OLAP tool provides for:

3.

4.

(a)

Multi-dimensional analysis

(b)

Roll-up and drill-down

(c)

Slicing and Dicing

(d)

Rotation

Look up tables:
(a)

Speed up the loading of dimension tables

(b)

Speed up the loading of fact tables

(c)

Speed up outside-in queries

(d)

Speed up inside-out queries

Snowflaking is not recommended in a data warehouse because:
(a)

It makes browsing difficult

(b)

It prohibits the use of bitmap indexes

(c)

Queries require more joins

(d)

All of the above
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6.

7.

8.

9.

10.
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In a data warehouse bitmap indexes are created on:
(a)

Fact tables

(b)

Dimension tables

(c)

Normalized dimension tables

(d)

Any kind of table

A BI system requires data from:
(a)

Data Warehouse

(b)

Operational Systems

(c)

All possibly sources within the organization and possibly from external sources.

(d)

Web servers

A BI System will have the following tools:
(a)

OLAP tool

(b)

Data mining tool

(c)

Query tool

(d)

Reporting tool

Building a data mart for a business process/department that is very critical for your organization is a __________
project:
(a)

High risk high reward

(b)

High risk low reward

( c)

Low risk low reward

(d)

Low risk high reward

In a data warehouse, if D1 and D2 are two conformed dimensions, then:
(a)

D1 may be an exact replica of D2.

(b)

D1 may be at a rolled up level of granularity compared to D2.

(c)

Columns of D1 may be a subset of D2 and vice-versa

(d)

Rows of D1 may be a subset of D2 and vice-versa

Granularity is related to:
(a)

Fact tables only

(b)

Dimension tables only

(c)

Both Fact and Dimension tables

(d)

Neither Fact nor Dimension table
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1.28 Cases
1.

There is a hotel chain in India having 300 hotels spread over 25 states. There are two brand lines of hotels. The
primary line of hotels features larger than average room, most of which are suites. The target customers are
business travelers and upscale vacationers. The second line of hotel features competitive rates, though with
limited facilities. The target customers are price-sensitive customers. There are different type of rooms, like
standard rooms and suites. Rooms are also categorized by size as small, medium, and large. Each room may
also incorporate certain optional features, such as a refrigerator or kitchenette.
The management wants to analyze use of the hotel chain’s capacity i.e., occupancy rate and the biggest
challenge they face is in determining how to price the hotel rooms. You are required to design a Data mart for
the Hotel Management based on the following requirements:
(a)

For any day allow occupancy rate to be analyzed across products or locations. Products are particular
room types.
Occupancy rate = occupied room/ (occupied rooms + vacant rooms + unavailable rooms)

(b)

Over time, allow analysis of average utilization levels for specific hotels, products or groups.

(c)

For each room type and hotel, capture the accommodation revenues for comparison to occupancy levels.
Design a star schema keeping in mind the above requirements. You are required to identify all dimensions
and facts. Also classify, each fact as additive, semi-additive, or non-additive. Generate some reports
using SQL that you feel will be useful for the management.

2.

Computer company X keeps data about the PC models it sells in the schema:
Computers (number, proc, speed, memory, hd)
Monitors (number, screen, maxResX, maxResY)
For instance, the tuple

(123, PIII, 500,128,155) in Computers means that model 123 has a Pentium III processor running at 500 Mega
Hertz with 128 M of memory and a 155G hard disk. The tuple (234,19,1024,1024) in Monitors means that model 234 has
a 19-inch screen with a maximum resolution of 1024 x 1024. The attribute number in the relation Computers denotes a
model of a computer while the attribute number in the relation Monitors denotes a model of a monitor.
Computer company Y only sells complete systems, consisting of a Computer and Monitor. Its schema is: Systems
(id, processor, mem, disk, screenSize). The attribute processor is an integer speed; the type of the processor is not
recorded. Neither is the maximum resolution of the monitor recorded. Attributes id, mem and disk are analogous to
number, memory, and hd from company X, but the disk size is measured in megabytes instead of gigabytes.
(a) Suggest a global data warehouse schema that would allow us to maintain as much information as we could about
the product sold by companies X and Y.
(b) Write SQL queries to gather the information from the data at company X and Y and put it in a warehouse with
your global schema of exercise (a).



