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S

ome books describe how to do things; they’re called how-to books or manuals.
Other books describe why we do things; these include books on philosophy and
psychology. Still other books describe where things are—for example, atlases.
But other books simply describe what we should be doing. This is one of those
kinds of books.

The usefulness of a what book is that it provides direction. There is an old saying
among sailors, “When there is no destination, any route will do.” This book
describes a very substantial destination port for sailors navigating the sea of
information. After the corporation understands that there is a port and where it
is, it is easy to set the information organization’s rudder on the right heading to
the appropriate destination, even through stormy seas.

The Origins of Data Warehousing

The world of computers and information technology has grown quickly,
sequentially, and in a surprisingly uniform manner. In the era of punch-card and
paper-tape systems, we used the computer as a calculating beast of burden,
running such systems as accounts payable and accounts receivable.

With the advent of disk storage, cheaper memory, more sophisticated operating
systems, and direct end-user interface devices, a whole new style of computing
became a reality—online processing. With online processing, the computer
changed from a beast of burden to an Arabian stallion. Reservation systems,
automated bank tellers, and a host of other new systems became a reality.

Next came the revolution of the end user. Personal computers, spreadsheet
applications, and fourth-generation language (4GL) technology opened up
computing to an audience that previously had been denied. As the costs of com-
puting plummeted, a Pandora’s box was opened; computing now fell outside
the classical domain of the information systems organization. Anyone with a
budget could begin to take charge of their information destiny.

xi
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End users were very happy having such complete control, but this autonomy
was a mirage. It soon became apparent that even with unlimited computing
power, turning over control to end users created new issues, such as a lack of
integration and proper economies of scale. For all of the appeal of autonomous
control of processing at the end-user level, the case for centralization was
equally valid and appealing.

Simultaneously, people discovered that data derived from processing opera-
tional transactions was difficult to access and insufficient for effective deci-
sion-making. Historical and integrated data was needed at both a summary and
detailed level.

Thus, the data warehouse was born. Shortly thereafter, data volumes and end-
user demands and diversity exceeded the pace at which the data warehouse
could be tailored and tuned. For all its strength in integrating and managing a
common view of corporate data, the data warehouse was not keeping up with
the business demands for information. In response, different departments
found that a customized subset of the data warehouse—something called a
data mart—provided them the needed autonomy to drive the interpretation and
use of corporate information.

Companies also discovered that a need for operational data integration existed.
The data warehouse—for all it provided—did nothing for the people who
needed operational integration. Into the fray came an architectural entity
known as the operational data store. Finally, with the advent of the Internet and
low-cost commodity hardware, the data warehouse, data marts, and operational
data stores are scaling to answer increasingly complex questions, using more
data, in support of a broader user community. It is no longer uncommon for a
user to access hundreds of gigabytes of data, integrated from a dozen sources,
just to answer a single question. Additionally, it is becoming increasingly com-
mon for the user community to consist of groups outside the company such as
business partners or even customers—the ultimate benefactors.

Seeing the Forest for the Trees

Those of us who have been witnesses to some or all of these developments
have suffered from two disadvantages in understanding what has transpired.
First, we have been too close to the technology and the maturation of the tech-
nology to truly grasp its significance. We have marveled at the details without
understanding the larger form and function. As such, we, like the six blind men
describing the elephant, simply have a limited understanding of that with which
we are the most intimate.
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The second disadvantage is that of watching this development unfold sequen-
tially day by day. The speed of day-by-day developments has blinded us to the
larger picture that is unfolding, and we can only guess what tomorrow will bring.

The objective of this book is to overcome these obstacles by taking a step back
and examining the evolution of business information systems across the globe.
In the pages that follow, we strive to make sense of this evolution and describe
a proven architecture that embraces it. Additionally, we describe the key com-
ponents of this architecture and how they fit together. This architecture defines
the corporate information factory (CIF).

We are particularly interested in what happens when a company attempts to
build its systems in a fashion other than what has been suggested by the archi-
tecture. The brief history of the corporate information factory has shown that:

m You certainly can build an architecture other than the one described here

m When you do build a variation of the described architecture, there is a
price to pay, in terms of:

m Infrastructure cost
m Efficient performance
m Lack of integration
m Seamlessness of technology
m End-user satisfaction
m Responsiveness to change
The corporate information factory is hardly the only way to build systems. But,

it is the best way to meet the long-term goals of the information processing
company.

In many cases, it will be tempting to violate the architecture; however, systems
designers must remember there is a price to pay.

Our purpose in writing this book is to alert readers of a proven way to organize
information systems; that when this way is not chosen, they must be willing—
and able—to live with the consequences. These consequences can range from
the waste of large amounts of development resources to the failure to deliver an
effective information resource.

A number of factors led to the evolution of the corporate information factory
including:

m Evolving business demands

m Shrinking costs of technology
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m Increasing sophistication and breath of the user community

m Growth of hardware, software, and network capabilities

In addition, corporate communities began to move toward very distinct styles
of computing. For example, operational, legacy processing set the stage for the
data warehouse, which then led to the data mart. Spreadsheets and their many
derivatives opened up the desktop to many more analytical capabilities. These
various benchmarks led to the evolution of a new mode of corporate comput-
ing, which we describe in the chapters to follow.

Why We Wrote the Second Edition

The first edition of this book addressed the larger picture of corporate infor-
mation systems as they were evolving in the world of information technology.
At the time of the first edition, the description found in the book was accurate,
to the best of our knowledge. But almost immediately after the book came out,
we began to notice that other important components of modern information
systems architecture were left out.

The exploration warehouse, alternative storage, and decision-support systems
(DSS) applications appeared as major components of information architecture.
Many large, vertical multinational corporations began to build multiple data
warehouses, and coping with more than one corporate information factory
became an issue. In the ever-changing world of technology, the Internet, cus-
tomer relationship management (CRM), and enterprise resource planning (ERP)
applications made an appearance in a big way. Because of all of these changes to
the landscape of information systems, it became necessary to publish a second
edition of the book, that is at the center of the corporate information factory.

The second edition is predicated on the architecture described in the centerfold
of the January 2000, issue of Data Management Review magazine and shown in
Figure 2.1. That description is the current thinking on what constitutes the cor-
porate information factory. If you want a copy of the centerfold, you can con-
tact DMR magazine, or you can download it (for free) from the Web
site—www.billinmon.com. Many thanks to Ron Powell and Jean Schauer for
their sponsorship in the creation of the centerfold and to IBI Corp. for their
financial sponsorship in the creation of the centerfold.
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Who Should Read This Book

The corporate information factory can be used in many useful ways by a wide
variety of people, such as:

m The IT manager. The information technology (IT) manager can use the
corporate information factory to predict what the next steps ought to be
for systems development and architecture. Instead of spending money
unproductively on projects that do not move the organization to the
paradigm suggested by the corporate information factory, the manager
who understands its implications can use the corporate information
factory as a benchmark that tells what the future directions ought to be.

m The developer. After a project has begun, the developer can determine
whether the project is organized in concert with the corporate information
factory. If a design is contrary to the corporate information factory, the
designer can make corrections before the design is cast in concrete.

m The investor. An easy way to determine how fruitful a technology
investment will be is to gauge it against the world described by the
corporate information factory. If the architecture of the investment is not
aligned with the corporate information factory, then the investor can be
alerted to problems with marketplace acceptance.

m The end user. At the heart of the corporate information factory is the
success of end users who can use it to form their expectations and to
assess whether their expectations are out of line. When implemented
properly, the corporate information factory makes life very easy and
productive for the end user.

How This Book Is Organized

This book is organized to suit the needs of a wide range of readers from novice
to experienced in implementing the corporate information factory. If you are
new to the corporate information factory, you will want to read this book from
beginning to end. Each chapter builds on the previous chapter, providing you a
broad understanding of what the corporate information factory is and how to
build and manage it. If you are a veteran, you will probably want to read the first
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two chapters and dive right into whatever chapter suits your needs. In particu-
lar, you will probably be interested in Chapter 9, 10, 13, and 17. These chapters
introduce some new components and concepts.

The book is divided into four parts. The first part—Chapters 1 and 2—are intro-
ductory. They provide you with an overview of the corporate information fac-
tory and the drivers in its evolution. The second part—Chapters 3 through
14—reviews the corporate information factory architecture. These chapters
review each component of the architecture, how they are combined to deliver
decision support capabilities and the implications of varying the architecture.
The third part—Chapters 15 through 17— discusses how to build and manage
the corporate information factory. The fourth part—Appendix A—provides
guidelines for assessing and examining your corporation information factory.

The Evolution of This Book

This book is part of a larger series of books by Bill Inmon. In the first of the
books, Data Architecture: The Information Paradigm, the notion of a larger
architecture was first introduced, and the data warehouse was first mentioned.
The next book in the series, Building the Data Warehouse, fully explored the
data warehouse. The book is now enjoying sales in the second edition. Next
came Using the Data Warehouse, in which the techniques and considerations
of the effective use of the data warehouse were discussed, and the operational
data store was introduced. At about the same time, Building the Operational
Data Store appeared (in the second edition as published in 1999). This book
probed the design and technological implications of the ODS. The next book in
the series was Managing the Data Warehouse. In this book, the assumption is
that the data warehouse has already been built and that the issues of cost of
data warehousing and complexity of data warehousing are starting to crop up.
As people began building, using, and managing their data warehouse environ-
ment, they also began asking for more specifics on how to optimize and exploit
it. In response, Data Warehouse Performance and Exploration Warehousing
were published.

The second edition of Corporate Information Factory in many ways is a cap-
stone book. It brings together the many aspects of the architected information
systems environment—the information ecosystem—and presents those
aspects in an integrated manner.
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Creating an Information E

ATV

the needs of the customer (e.g., individual, business, etc.). The economies
gained over the past three decades by automating manual business processes
are no longer enough to gain a competitive advantage in today’s marketplace.
To compete, businesses need to be able to build a new set of capabilities that
deliver best-of-breed business intelligence and business management solutions
that can leverage this legacy environment.

B usiness is quickly reshaping itself to compete in a global economy governed by

But wait! Perhaps the genesis is already upon us. Your IT department is being
bombarded with a growing number of targeted information architectures, tech-
nologies, methodologies, terms, and acronyms. Each of these advances promises
to deliver competitiveness in one easy step, such as:

m Data warehousing

m Data repository
Operational data store
Data marts

Data mining

Internet and intranet

Multidimensional and relational databases



m FExploration processing

m Star schema, snowflake, and relational database design techniques

High-performance computing (Massively Parallel Processing &
Symmetrical Multiprocessing)

Data acquisition and data delivery
Online Analytical Processing (OLAP)

Data warehouse administration

Metadata management

Each of these advances in modern information technology has promise, but
trying to make sense of these point solutions while still getting the job done in
a short time frame can be confusing and intimidating. This is largely due to the
fact that no model exists that combines these elements of the information pri-
mordial pool into a balanced ecosystem that aligns with the evolving needs of
the business. An information ecosystem is needed to orchestrate the use of var-
ious information technologies and constructs and to foster communication and
the cooperative exchange of work, data processing, and knowledge as part of a
symbiotic relationship.

Information Ecosystem Briefly Defined

An information ecosystem is a system with different components, each serv-
ing a community directly while working in concert with other components to
produce a cohesive, balanced information environment. Like nature’s ecosys-
tem, an information ecosystem must be adaptable, changing as the inhabi-
tants and participants within its aegis change. Over time, the balance
between different components and their relationship to each other changes
as well, as the environment changes. Sometimes the effect will appear on
seemingly unrelated parts (sometimes disastrously!). Adaptability, change,
and balance are the hallmarks of the components of a healthy information
ecosystem.

As an example of an information ecosystem, consider a data warehouse work-
ing with a data mart to deliver business intelligence capabilities or an opera-
tional data store working to deliver business management capabilities. This
environment is found in many marketing groups. At first, there is the need for
better business intelligence in the form of market segmentation, customer
analysis and contact analysis. Then, at some point, marketing wants to take
action on the “intelligence” gained. Although the data warehouse and data mart
are well suited to support business intelligence, they lack the content and form



to drive business-management activities associated with contacting the cus-
tomer. What is needed is an operational data store to provide near real-time
access to integrated, current customer information.

As will be discussed in this book, different business needs require that a differ-
ent set of ecosystem components work in tandem. Ultimately, the information
ecosystem will be business-driven, as capabilities delivered (business intelli-
gence and business management) are aligned with the needs of the business
(marketing, customer service, product management, etc.). The result is an
information environment that allows companies to capitalize on a constantly
changing business landscape characterized by customer relationships and cus-
tomized product delivery.

Shifting Business Landscape

Three fundamental business pressures are fueling the evolution of the informa-
tion ecosystem: growing consumer demand, increased competition and com-
plexity, and continued demands for improvements in operating efficiencies as
seen in Figure 1.1.

Consumer Demand

The first fundamental pressure is growing consumer demand. Consumers
expect companies to understand and respect their needs and desires. Because
the customer drives the business relationship, business people must hear what
the customer has to say and respond by delivering relevant, competitive, and

Consumer
demand

Competition & Operating
complexity efficiencies

Figure 1.1 The business drivers in today’s world.



timely products and services. Companies can no longer expect to sell just a few
general products and services to the masses but must tailor many products and
services (i.e., mass customize) to the individual consumer. This proposition is
called customer relationship management and/or mass customization. The fun-
damental challenge to many businesses is that their systems, people, and
processes are designed around the product. Furthermore, most of these com-
panies have begun to extend these environments with a series of unarchitected
point solutions to address their immediate needs for customer management. A
healthy information ecosystem will be embodied by an architecture that:

m Leverages this legacy environment

m Delivers new information capabilities that allow companies to thrive in an
environment characterized by customer relationships and customized
product delivery

m Supports a migration strategy that is evolutionary in nature and delivers
incremental value to the business

Competition and Complexity

The second business pressure is that of increased competition and complexity.
The ability to refocus and enhance a product mix in response to evolving com-
petition is a critical success factor for any business. The key is to be able to
anticipate the needs of the marketplace before your competitors do. Many
companies find this difficult or impossible to do, given today’s mishmash of
technologies, architectures, and systems.

Why is this important? Corporations today are facing more and more deregula-
tion, mergers, and acquisitions, which blur the relationships with their cus-
tomers. Additionally, globalization of the marketplace and the consumer is
opening up businesses to new avenues for expansion and, subsequently, com-
petition. Therefore, it is mandatory for a corporation to quickly restructure
itself without losing the ability to compete.

Operating Efficiencies

The third pressure is that of continued improvements in operating efficiencies.
The ability to rapidly measure and predict returns on investment is something
that corporations find difficult to perform. These measurements indicate the
health of the corporation, and the ability to determine them rapidly allows a
corporation to change its direction with a minimal loss in time or money. Other
examples of improved efficiency include the ability to determine the most effi-



cient channels for contacting customers, to target the best product mix to the
best customers, and to identify new product opportunities before the competi-
tion does.

Responding to Change

In response to these very real business challenges, companies must be able to
support more than just classical business operations (legacy systems that auto-
mate manual business processes such as billing, order processing, etc.). Com-
petitive corporations need capabilities to support business intelligence and
business management. In this way, they can respond to the dynamics of a
quickly changing business landscape, as seen in Figure 1.2.

The information ecosystem provides a context for understanding the needs of
your business and taking actions based on those needs while still running the
day-to-day business. Additionally, the information ecosystem provides busi-
nesses with a comprehensive model for leveraging the growing number of dis-
tinctive information constructs and technologies that are required to deliver
diverse and pressing business capabilities to support these needs. Figure 1.3
illustrates the central role of the corporate information factory in supporting

Consumer
demand

Business Business
intelligence management

Competition & Operating

complexity Business efficiencies
operations

Figure 1.2 The need for business capabilities to compete in a quickly changing business
landscape.
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Figure 1.3 The corporate information factory is central to a business and its needed
capabilities.

the evolving areas of business proficiency: business operations, business intel-
ligence, and business management.

Business operations are supported by capabilities used to run the day-to-day
business. These systems have traditionally made up our legacy environment
and have provided a competitive advantage by automating manual business
processes to gain economies of scale and speed-to-market. Systems that
exemplify business operations include accounts payable, accounts
receivable, billing, order processing, compensation, and fulfillment/
distribution.

Business intelligence is supported by capabilities that help companies
understand what makes the wheels of the corporation turn and help predict
the future impact on current decisions. These systems play a key role in the
strategic planning process of the corporation. Systems that exemplify
business intelligence include medical research, market analysis, customer
contact analysis, segmentation, scoring, profitability forecasting, and
inventory forecasting.

Business management is supported by capabilities that are needed to
effectively manage actions resulting from the business intelligence gained.
If business intelligence helps companies understand what makes the
wheels of the corporation turn, business management helps direct the



wheels as the business landscape changes. These systems are characterized
by robust real-time reporting and tight integration with business
intelligence and business operations systems. Systems that exemplify
business management include fulfillment management, channel
management, inventory management, resource management, and customer
information management. These systems generally augment and/or evolve
from business operations.

In summary, the information ecosystem provides companies with a complete
information solution by complementing traditional business operations with
capabilities to deliver business intelligence and business management. In addi-
tion, the information ecosystem provides a comprehensive model for making
sense and exploiting the growing and diverse information constructs and tech-
nologies that are transforming our information paradigm. The physical embod-
iment of the information ecosystem is the corporate information factory.

Corporate Information Factory

First introduced by W. H. Inmon in the early 1980s, the corporate information
factory (CIF) is the physical embodiment of the notion of an information eco-
system. The CIF is at the same time generic in its structure (to the point that it
is easily recognizable across different corporations) and is unique to each com-
pany as it is shaped by business, culture, politics, economics, and technology.
The corporate information factory is made up of the following components:

External world. It is the businesses and people who generate the
transactions that fuel the CIF and who produce and benefit from the
information produced.

Applications. Applications are the family of systems from which the
corporate information factory gathers raw detail data. There are two types of
applications: integrated and unintegrated. Integrated applications represent
those systems that have been developed according to the guidelines set forth
by the corporate information factory. Unintegrated applications are
traditionally represented by those core operational systems that have been
used to drive day-to-day business activities like order processing, accounts
payable, etc. Over time, these unintegrated applications will become
integrated as their role transcends beyond traditional business operations to
support business management.

Operational data store. It is a subject-oriented, integrated, current-valued,
volatile collection of detailed data used to support the up-to-the-second
collective tactical decision-making process for the enterprise.



Integration and transformation layer. This is where the data gathered by
the applications is refined into a corporate structure.

Data warehouse. It is a subject-oriented, integrated, time-variant (temporal),
and nonvolatile collection of summary and detailed data used to support
the strategic decision-making process for the enterprise.

Data mart(s). It is a customized subset of data from the data warehouse
tailored to support the specified analytical requirements of a given
business unit.

Internet/intranet. These are the lines of communication along with data
flows and different components that interact with each other.

Metadata. It is the information catalog infrastructure to the CIF. This catalog
provides the necessary details to promote data legibility, use, and
administration.

Exploration and data mining warehouse. This is where the explorer can go to
do analysis and does not have to think about the impact on the resources.

Alternative storage. It is where “overflow” and “bulk” storage can be used,
extending the warehouse to infinity. The costs of warehousing are greatly
mitigated by moving masses of data to alternative storage.

Decision support systems. These systems are a whole body of applications
whose center of existence is the data warehouse. These applications are large
and distinctive enough that they form their own component of the corporate
information factory.

The different components of the CIF create a foundation for information delivery
and decision-making activities that can occur anywhere in the CIF. Many of these
activities are in the form of decision-support systems (DSS) that provide the end
user with easy-to-use, intuitively simple tools to distill information from data.

People and Processes

The people and processes that work within the structure of the information
ecosystem represent the roles, workflow, methods, and tools used in con-
structing, managing, and using the corporate information factory. Activities
that occur here include:

Customer communications (newsletters, surveys, etc.)
Request management (logging, prioritizing, and managing)

Delivery of information (data mart enhancements, corrections)

Configuration management (versioning of metadata, database design,
extraction, programs, transformation programs, etc.)



m Data quality management (performing audits, integrity checks, alerts)

m Systems administration (determining capacity, conducting performance
tuning, etc.)

The people and processes of the CIF are perhaps one of the more difficult issues
for a corporation because, in planning this function, the corporation must take
into consideration its culture, politics, economics, geography, change, and other
concerns. For example, companies that have traditionally managed their infor-
mation systems from a central organization may have challenges supporting
data marts that are owned and managed by line-of-business information sys-
tems personnel. Alternatively, organizations that have managed information
systems at the line-of-business level may have problems giving up the control
necessary to form an information systems group to build and manage a corpo-
rate data warehouse.

The nature of these variables makes this function a much more customized one
for the enterprise and, therefore, harder to implement. There is less uniformity
across different corporations in how this aspect of the information ecosystem
is implemented than perhaps anywhere else.

Summary

The information ecosystem is a model that supports all of a corporation’s infor-
mation processing. The physical embodiment of the information ecosystem is
the corporate information factory. The different components of the corporate
information factory have been introduced and defined briefly to give the infor-
mation systems (IS) architect an idea of how they fit into the overall architecture.
Each component must be in balance with the others to avoid a malfunctioning
environment, much like nature’s ecosystem.

The forces of business coupled with the advances in technology and the symbi-
otic relationship of technology to the business process cause the world of tech-
nology to constantly evolve. In years past when technology was slow and
expensive, there was no opportunity for the sophistication that is possible
today. But with the decreasing cost of technology, the increasing speed, and
new capacities, there are possibilities for the exploitation of technology in the
business equation as never before. At the heart of these possibilities is an
evolving architecture that has become increasingly apparent, the corporate
information factory. It has evolved from many systems and technologies now
found in the world of corporate information processing.

In the next chapter, we will take a closer look at the corporate information fac-
tory, its use, and its evolution.
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External world

Applications

Integration and transformation layer (I & T layer)
Operational data store (ODS)

Data warehouse
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Internet and intranet

Metadata repository

Exploration and data mining data warehouse
Alternative storage

Decision Support Systems (DSS)
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The simplest way to understand the CIF is in terms of the data that flows in and
the information that flows out of the corporate information factory. Data enters
the CIF as detailed, raw data collected by the applications. The raw detailed
data is refined by the applications and then passes into a layer of programs that
fundamentally integrates and transforms functional data into corporate data.
The data passes from the integration and transformation layer into the ODS
and the data warehouse. The data warehouse can be fed data from either the
ODS or the integration and transformation layer. After the data passes through
the data warehouse, data is accessed, analyzed, and transformed into informa-
tion for various purposes.

The architecture and the flow of data that have been described are very similar
to that of an actual factory. Raw and assembly goods enter a factory and are
immediately collected by inventory and store management processors. Assem-
bly lines then turn the raw goods into a product. Throughout the manufacturing
process, different products are made. Some products are completely finished
products; others represent a partial assembly that can be further assembled into
many finished products.

Data in the Corporate Information Factory

Key components of the corporate information factory are shown in Figure 2.1.
Let’s begin with external data. External data enters the corporate information fac-
tory from the world outside of the corporation. It is not generated internally, nor
is it captured and manipulated at a detailed level internally. Instead, external data
represents events and objects outside of the corporation in which the corporation
is interested. External data can be used throughout the corporate information
factory—at the data mart, data warehouse, ODS, and/or application levels.

Reference data is data that is stored in a shorthand fashion that serves to tie
together multiple and diverse users. It is used to speed and standardize pro-
cessing across many different departments and is typically found at the appli-
cation level. As reference data passes into the architectural components of the
corporate information factory, it takes on a slightly different form, that of his-
torical reference data. The difference between reference data and historical
reference data is that reference data represents information that is current and
accurate as of the moment of usage. Historical reference data is the historical
record of that same reference data, except that it is collected and managed
over time. As current reference data changes over time, those changes are col-
lected along with the effective change date in order to create historical refer-
ence data. Historical reference data is of great use to the data mart and the data
warehouse analyst in that it provides details that help describe data in the data
warehouse and data marts.
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A third type of data is raw detailed data. This data is generally captured at the
application level and loaded into the data warehouse and ODS via the I & T
layer. However, some raw detailed data may be captured and managed directly
in the ODS. This happens when the end-user community needs access to data
that is not currently being managed by an application. In effect, the ODS
becomes the authoritative source of this data and source system to the data
warehouse. Some may try to manage this data directly in the data warehouse;
however, this is not recommended. This would be like trying to bulldoze a
large mound of dirt with a Ferrari. The data warehouse is designed for strate-
gic decision support and lacks the form and function to effectively store and
access transaction-level data in real time. Additionally, if the data warehouse
became the authoritative source of this raw detail data, it is likely that it
would quickly become pressured to support operational activities for which it
was designed to augment. This is likely to be a terminal condition for the infor-
mation ecosystem.

Let’s take a closer look at external, reference, and historical data.

External Data

A key source of data found in the CIF is that of external data (see Figure 2.2).
External data is data originating outside the CIF. Typically, external data is pur-
chased or created by another corporation. It can be of almost any type and vol-
ume and can be either structured or unstructured, detailed or summarized. In
short, as many types of external data exist as there are internal data.

One fundamental way in which external data differs from internal data is in its
capability to be manipulated. When internal data needs to be changed, the pro-
grams that capture and shape it can always be altered. In that sense internal
data is very malleable.

However, external data is pretty much what you see is what you get. Because
the sources for the external data lie beyond the CIF, it is beyond the scope of
the CIF architect to effect such a change in it. About the only real choice the
CIF architect has to make is to either use the external data as is or to reject its
use altogether.

The one exception to the alteration of external data is that of modifying a key
structure to the external data as it enters the CIF. This happens quite often
when trying to match external data to an existing customer. Generally, an
attempt is made to match the name and address associated with the external
data to a name and address in the customer database. If a match is made, the
external key is replaced with the internal customer ID, and the external data is
stored.
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In many cases, the external data will have a key structure that is quite different
from the key structure used within the CIF. The external data needs to have its
keys modified in order to be used meaningfully within the confines of the CIF.

The modification of the external key can be a simple or a difficult thing to
accomplish. In some cases, the external key goes through a simple algorithm to
convert it to the CIF key. In other cases, reference tables are used in conjunc-
tion with an algorithm. And in the worst case, the conversion is made manually,
on a record-by-record basis. The manual approach to key resolution is not
viable for massive amounts of data and/or where the manual conversion must
be done repeatedly.

External data can be made available to any and all components of the CIF. If
the external data is to be used in multiple data marts, it is a good policy to place
the external data first in the data warehouse and then transport it individually
to the data mart. By placing it first inside the data warehouse, reconcilability of
the data is maintained.

The component in which external data is most prominent is the exploration
warehouse. In this environment, analysts endeavor to gain new insight about the
business that cannot be distilled using internal transactional data. It is not
uncommon for these analysts to use the exploration warehouse to identify new
market opportunities or to characterize customers so that the business can bet-
ter respond to their needs.

Reference Data

Some of the most important data any corporation has is reference data. One
very popular type of reference data describes valid products and product hier-
archies for a company. Reference data fulfills the following roles:

m [t allows a corporation to standardize on a commonly used name for
important and frequently used information, such as product, state, country,
organization, customer segment, and so forth.

m ]t allows commonly used names to be stored and accessed in a short-hand
fashion, which saves disk space.

m ]t provides the basis for consistent interpretation of corporate data across
departments. For example, if reference data existed, we could be
reasonably assured that three separate departments analyzing sales
volumes for dog food would come up with the same answer. Without this
reference data, each department is likely to roll-up products differently,
resulting in different sales volumes for dog food.

In short, reference data is one of the most important kinds of data that a corpo-
ration has. Figure 2.3 shows the presence of reference data in the CIF.



[E2LI0}SIY SI 3SNOY3IeA BIRP SU} Ul PAUIRIUOD BJep 3DUI9J31 18y} 310N H[D 3y} jo Med uepodwi ue dn sayew ejep dua19y €T 34nSid
~

elep

elep
sousJeyey

aoualojey

elep
aoualejey

ELIEIETEY
[EOLOISIH

elep
@ousleey

elep

aousJeey Eiep

aousIByey




Reference data is notoriously unstructured and is, at best, a hit-and-miss propo-
sition. This is in contrast to other forms of data, which are core to running the
day-to-day businesses that require and receive great care in systematization.
For example, data is needed to invoice a customer correctly. Programs and pro-
cedures are written for the update, creation, and deletion of nonreference data.
But because reference data is so commonly used, programs and procedures
needed for the systematization of reference data are not formalized. Several
reasons exist for the lack of formalization:

m The volume of data that constitutes reference data is usually very small
compared to other types of data found in the corporation. Reference data
consumes only a fraction of a fraction of the space required for regular
data. Because of its small size, reference data is often treated as an
afterthought.

m Reference data is usually very slow to change. Unlike other types of data,
which are constantly being created, deleted, and updated, reference data is
very stable. Because of this stability, no one pays attention to the need for
systematization of reference data.

m Reference data is often dictated by external sources. There are standard
abbreviations for states, countries, and so on. There is no need for
systematization of these types of reference data.

m Reference data often belongs to the entire corporation, not just a single
department. Because reference data is a common corporate property, no
one steps forward to own and manage the reference data.

For these reasons and more, reference data is often not managed with the same
discipline that other data in the CIF is managed, yet it still requires as careful
attention as any other type of data. For at least three reasons, reference data
plays a very important role in the world of the CIF:

1. Reference data can simplify I & T layer processing. If reference data in an
application is the same as reference data in the data warehouse, then the
task of I & T is made much simpler. However, if the I & T layer must
completely discard one approach to reference data and create an entirely
brand new reference system (which can be done in extreme cases), then
the logic of I & T processing becomes very complex and cumbersome.

2. Reference data is one of the primary ways that the different components of
the CIF communicate and maintain continuity with each other. Whether
you have implemented a data mart, exploration warehouse, ODS, or any
other component of the CIF, well-formed and maintained reference data
will help to ensure that such measures as revenue by product group and
households by customer segment are consistent across the CIF.
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3. Reference data ages over time. In the data warehouse, as reference data
ages, a historical record must be kept so that the historical data that
resides in the warehouse can have references made to the data that are
accurate as of the moment of the creation of the data warehouse record. In
other words, because historical data is stored in the data warehouse, an
historical reference needs to be kept. If the DSS analyst is going back to
1995 to look at data in the data warehouse, he needs to know what the
reference data was for 1995. It will not do to have the DSS analyst looking
at 1995 data from the data warehouse where the DSS is trying to use
reference tables from 1997. The need for historical referencability is one of
the important and peculiar needs of the data warehouse within the context
of the CIF.

Historical Data

Even when data has been entered onto a computer system and it is ten seconds
old, it is historical in the sense that it represents events now passed. Of course,
the event that has passed is much more current than events that may have
occurred a week ago or a month ago. Nevertheless, all data entered into a com-
puter system can be thought of as historical data (with the exception of fore-
cast data). The issue is not whether data is historical, but just how historical
the data is. The implications of historical data are many, including:

Volume of data. The longer the history is kept, the greater the amount of data.

Business usefulness. The more current a unit of information, the greater the
likelihood that it is relevant to current business.

Aggregation of data. The more current the data, the greater the chance that
the data will be used at the detailed level. The older the data, the greater the
chance that the data will be used at the summary level.

Many other implications of history exist. These are merely the obvious ones.
Figure 2.4 shows that the components of the CIF contain different phases of
corporate information history.

The applications environment contains very current information, up to 30 days.
Of course, the actual time parameters vary across industries and businesses.
Some industries may have more than 30 days worth of information; other
industries may have less.

The ODS environment has a time period identical to that of the applications.
The difference between the ODS and the applications is that the ODS contains
integrated corporate data, and the applications do not.
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The data warehouse contains data that is at least 24 hours old, up to 5 to 10
years worth of history. The actual length of time found here is highly dependent
on the industry that is being represented by the data warehouse.

The data mart contains the widest variety of data found in the environment.
The amount of history contained by a data mart is dependent on:

m The industry the corporation is in
m The company within the industry

m The department within the company

By far the greatest volume of historical data is found in alternative storage.
This is where much of the historical transaction data from the data warehouse
is archived. Historical data is even found in the exploration and data mining
warehouses. Fortunately, use of historical data in these environments is project
oriented so history is fairly pruned and temporary. As a result, the exploration
and data mining warehouses don’t require the large amounts of long-term stor-
age or I & T layer processing to maintain history as do many of the other com-
ponents of the CIF (data warehouses, alternative storage, data mart, etc.)

Of special interest is where different components overlap. The first overlap is
between the applications arena and the ODS. As previously stated, the ODS con-
tains corporate collective data, and the applications contain application-detailed
(generally unintegrated or at best functionally integrated) data. There is overlap
in the time frame, but no overlap in terms of the integration of the data.

The second overlap is between the data warehouse and the applications. An
application may have data stored within it, up to 30 days or so. The data ware-
house may have that same data stored. There are a few differences, however.
The data warehouse contains data that has been passed through the I & T layer.
As such, the data warehouse data may or may not be physically the same as the
applications data. The second difference is that the data warehouse historical
data is stored along with other historical data of the same ilk. The applications
data is stored in an isolated manner.

The Decision-Support System to
Operational Feedback Loop

The standard flow of data throughout the CIF is from left to right, that is, from
the consumer to the application, from the application to the I & T layer, from
the I & T layer to the ODS or the data warehouse, from the ODS to the data
warehouse, and from the data warehouse to the data marts. The flow occurs as
described in a regular and normal manner. However, another feedback loop is
at work, as depicted in Figure 2.5.



