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1. As defined within this book, an enterprise is merely a term to relate to a collection of
organization units that have common collections of data, processes, activities within a business
or a company and sometimes beyond corporate affiliations as in the case of data interchanges.
An enterprise is therefore not just a synonym for business or a company. Rather, it is intended
to convey a common data, process, and activity view across the organizational units sharing
that view.

2. In this book, a business information system is a set of application-specific software
that created, manipulates, evolves or deletes data–most commonly–from a database through a
database management system in support of some mission area of the enterprise. A business
information system is class of information system, and it is distinguished from other classes
such as a computer’s operating system, or “systems software” information system such as
telecommunications management, database management systems, and end-user security
management.
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Preface

A lack of demonstrable integration across various architecture classes is what
prompted this book. It is common for different teams to be assembled across
the enterprise to “do their thing.” One group does the enterprise’s1

architecture while another group does data models, and some third group
does Business Information Systems 2 plans.

The result is often three large piles of paper, and in the case of data
models, really neat looking diagrams. Sometimes, Picasso comes to mind as
the artist. Then, everybody sits back and waits for the magic caterpillars to
butterfly transformations to occur. Nothing seems to happen. A “Winter of
discontent” sets in. Everybody searches for the Spring, but it is nowhere to be
found.

This book shows that not only can Spring happen, but also that three
architecture-based product sets, that is, the enterprise's architecture, the data
models, and the Business Information System plans are actually part of a
larger collection of architectures that are tightly coupled, interdependent,
integrated, and non-redundant. In the process of creating the architecture
product sets over the past 40+ years, its become painfully obvious that two
architectures are missing, and that one architecture, data models, is badly
engineered.

The two architectures that are missing are Database Object Classes and
Resource Life Cycle Analysis. Database Object Classes are needed to
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overcome the real business perception problems that were caused by the
popularity of the relational data model. 

The Resource Life Cycle Analysis is needed because of two reasons.
First, Resource Life Cycle Analysis enables the creation of an integration
lattice work between the enterprise’s architecture products and the
enterprise’s databases and business information systems. The second reason is
that not only does Resource Life Cycle Analysis makes Business Information
Systems Planning possible in realistic time frames and with reasonable
resources, it enables these plans to be repeatable, reliable, and malleable.

The architecture that is badly engineered is data models. After
extensive research into what data architects and data modelers actually do, a
layered data architecture approach is clearly more appropriate. This approach
is not fundamentally new. Rather it sets down into actual practice what is
actually done. This approach is more practical, is accomplished all the time by
data architects and data modelers but without persistence and repeatability.
The result is a collection of data architecture products that support maximal
reuse, complete integration, and very controlled redundancy.

In addition, the data architecture approach completely integrates the
only two ISO/ANSI standards in this area: ISO 11179 for data element
metadata, and ISO/ANSI SQL for comprehensive, portable, and interoperable
data model development.

This book sets out five distinct architectures. While that’s good, what
integrates the work and the work products from all these architectures? It is
the Knowledge Worker Framework. This framework, first explicitly posited in
1992, was squarely founded on a database project methodology that has been
successfully evolving over the past 30 years. Further, the organization,
sequencing, and work products in the Knowledge Worker Framework are
those that satisfy 100% of the U.S. General Accountability Office’s reasons for
information technology system failure. These reasons were discovered from
analysis of eight multi-hundred million dollar information technology
failures.

It is not enough however, to just assert integration. It must be proven.
Thus, there is an underlying metadata repository system that supports the
creation, manipulation, evolution, and integration of all the work products. It
is upon this highly engineered, experience-fired foundation that this book is
based.
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Enterprise Architectures

The objective of this book is to present an approach to the creation of
architectures that should exist across the enterprise to ensure integration of
data, semantics, and policy. To that end, this book addresses material about
five architectures:

! The Enterprise’s architecture.
! The Database Object Class architecture.
! The Data architectures.
! The Resource Life Cycle Analysis architecture.
! The Business Information Systems Plans architecture.

The book starts with explaining just what enterprise architectures are, and the
components that should exist in a quality architecture. The book then sets all
five architectures within the Knowledge Worker Framework. The Knowledge
Worker Framework both has unique products and also products from the five
architectures. The Knowledge Worker Framework serves as an overarching
framework. Finally, the book describes the all-important role of the metadata
repository as the mechanism for integration and non-redundant
representation of all the work products.

This book shows that the five architectures are important to
comprehensively manage the work products of knowledge workers. This
book further shows that all these materials reinforce each other, are
integrated, and enable enterprises to understand their past, operate the
present, and plan for the future.

This chapter is all about enterprise architectures, that is, what are they,
and why the architectures are necessary.



Enterprise Architectures

2

1.1 What are Enterprise Architectures?

The term, Enterprise Architecture contains both Enterprise and Architecture.
In Wikipedia, enterprise contains no special definition. Rather, the Wikipedia
states that “almost any business or organization can be called an enterprise.”
From the Whitemarsh book, Data Interoperability Community of Interest
Handbook, an enterprise is:

... a term to relate to a collection of organization units that have
common collections of data, processes, activities within a business or a
company and sometimes beyond corporate affiliations as in the case of
data interchanges. Ideally, there is also a common governance of these
items. An enterprise is therefore not just a synonym for business or a
company. Rather, it is intended to convey a common data, process,
and activity view across the organizational units sharing that view. 

As to architecture, the Wikipedia states that an architecture is: 

... the design of the total built environment, from the macrolevel of
town planning, urban design, and landscape architecture to the
microlevel of creating furniture. Architectural design usually must
address both feasibility and cost for the builder, as well as function
and aesthetics for the user.

Planned architecture often manipulates space, volume, texture, light,
shadow, or abstract elements in order to achieve pleasing aesthetics.
This distinguishes it from applied science or engineering, which
usually concentrate more on the functional and feasibility aspects of
the design of constructions or structures

The architectures contained in this book are in the class: Science and
Engineering. Specifically, the Wikipedia provides a definition for Enterprise
Architecture as follows:

Enterprise architecture is the practice of applying a comprehensive
and rigorous method for describing a current and/or future structure
and behavior for an organization's processes, business information
systems, personnel and organizational sub-units, so that they align
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with the organization's core goals and strategic direction. Although
often associated strictly with information technology, it relates more
broadly to the practice of business optimization in that it addresses
business architecture, performance management, organizational
structure and process architecture as well.

1.2 Five Contained Architectures

The definition set out in the previous section sets out the context for the five
enterprise-related architectures identified in Table 1.

Enterprise Architectures

Architecture
Class

Brief Description

Enterprise In the architecture for the enterprise itself, the engineering and
structure of the enterprise’s mission, organizations, functions and
database domains are provided such that they can be extended
and/or integrated with other more technical architectures such as
hardware, business information systems, and business events.

Database Object
Classes

A Database Object Class architecture is a self-contained set of data
structures, processes, states and state-transformation systems that
advance a collection of highly engineered data within the domain
of a database management system (DBMS).

Data A data architecture is the set of data-specific structures that enable
enterprise-wide data and semantics integration critical to data
interoperability.

Resource Life Cycle
Analysis

A Resource Life Cycle Analysis is a set of enterprise resources,
each set within a life cycle of major state transformations of those
resources. These Resource Life Cycles can be interconnected, and 
used as a lattice work to attach the enterprise’s inventory of
database and business information systems, which in turn, greatly
assists in the formation of Business Information Systems Plans.
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Business Information
Systems Plans

A Business Information Systems Plan is a highly engineered
sequence of the development of databases and business
information systems throughout the enterprise so as to cause
maximum reuse and to accomplish the building and evolution of
databases and business information systems in a business-
rationale-based and highly ordered fashion.

Table 1. Examples of Enterprise Architectures in a Knowledge Worker
environment.

The five architectures presented are all contained within the framework for
the knowledge worker. The first architecture, the enterprise’s architecture
provides the overall context within which the knowledge worker operates.
The enterprise’s architecture identifies and describes the enterprise’s mission,
organization and functions. It also defines the data which ultimately provides
the “proof of execution” of the operating enterprise.

The second architecture, Database Object Classes represent the objects
that are valued, updated, employed, and deleted by the knowledge worker as
the enterprise’s business is conducted. Proof of mission accomplishment exists
in the form of data. The data must be consistent, highly engineered,
integrated, and non-redundant. Database Object Classes provide such
constructions.

The third architecture, data, enables a high degree of engineering
across all the enterprise’s databases. That’s not enough, however, because
many enterprises have thousands of databases that are incoherent, in
semantic conflict, not integrated, and very redundant. Key to enterprise-wide
data engineering are the three levels of generalization above and one level of
detailed interfaces below the level of the operating databases.

The highest level of generalization above the operating databases,
Data Elements, enables the singular definition of the maximally used business
facts and the setting of these business facts within business concepts and
controlled value domains.  These business facts, once defined are reused
many times across the data model generalization levels so as to provide
semantic consistency, value domain, and data type management.
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The second highest level of generalization above the operating
databases, Specified Data Models, enables the specification of standardized
functionally-based data models of concepts that ultimately, as whole or partial
collections, get used over and over during the construction of implementable
database models. These Specified Data Models are used many times to effect
standard data structures, semantics, and meaning across enterprise database
models.

The first level of generalization above the operating databases, that is,
the Implemented Data Models, represents data models of databases that may
ultimately become one or more variations of the operating databases.
Additionally, whole or partial data structure collections from these
Implemented Data Models may be employed in one or more of the operating
databases.

The point to these “above” levels of generalizations is that these enable
order from data specification chaos, integration and reuse of semantics from
the current discord, and control or even elimination of large scale redundancy
of data across the enterprise. Ultimately, database should promote harmony,
civilized discourse, and not be the cause of the bureaucratic food-fights.

The one level of detailed interfaces below the level of the operating
databases is the level of data exchange between database and business
information systems. The exchange level has two forms, technology bound,
and technology independent. The technology bound level, SQL views,
support the direction interaction between the database management system
(DBMS) databases and the business information systems. The second form,
technology independent, is commonly seen in the form of XML, which has
two parts: definition, and data stream. These two parts are either composed
by a business information system, or shredded into a database’s required
structure by the DBMS. This enables data to be put and/or retrieved by
DBMS-disconnected business information systems. XML is not however a
know-nothing, do-everything data exchange environment. The four layers
above the XML layer (that is, Data Elements through Operational Data
Models) must already exist for XML to be effective.

The fourth architecture, Resources Life Cycles, are an enterprise
resource’s organizing architecture. The key premise is that every enterprise
consists of a finite set of well-known resources that are created, manipulated,
and ultimately dissolved by the enterprise. Examples include locations,
facilities, products, monies, staff, real and abstracts, and the like. Enterprise
operations are thus seen through the operating life cycles of resources.
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Resource Life Cycles are able to be interconnected, one life cycle with another.
Collectively, the interconnected Resource Life Cycles form a lattice work
through which missions, organizations and functions are operationally
viewed, and upon which database objects and business information systems
are integrated and coalesced.

The fifth architecture, Business Information Systems Planning, is an
architecture that reflects the build and evolution sequence of all information
technology projects. This Business Information Systems Planning architecture
is built directly from the foundation of the Resource Life Cycle Analysis
architecture, which in turn was built from the database objects, data, and
enterprise architectures.

All together, these individual architectures enable the enterprise to
engineer, evolve, and know answers to the following questions:

! What is the enterprise’s mission, organization, functions and domains
of data?

! What is the key policy-based engineered data that has to be coherent,
integrated, and non-redundant?

! What are the enterprise resources and how do they progress
individually and in concert to achieve enterprise missions in the most
efficient and effective manner possible?

! What is the overall Business Information Systems Plan, and in what
sequence must the database and business information system projects
must be accomplished to achieve just-in-time readiness?

Key to all these architectures is the organizing framework for the knowledge
worker, that is, the Knowledge Worker Framework. This framework
organizes and interrelates these five interconnected and contained
architectures and enables all the architecture work products to be integrated,
and non-redundantly stored in one metadata repository. This metadata
database repository, hereinafter called the Metabase3, supports the creation,
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specifications are metadata. All requirements could also be considered
metadata. A metadata repository is a database within which all metadata is
stored. A metabase database is a metabase. Whitemarsh has employed the
term, Metabase, in this context since 1982. A metadata repository system is a
software system that captures, stores, reports, and manages all metadata. The
system that manages a metabase is the  Metabase system. Sophisticated
metadata repositories are multi-user and support the capture and reporting
of metadata in a non-redundant, integrated manner across the enterprise.
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manipulation, and reporting of only what the enterprise needs to exist and
thrive.

The material about the Knowledge Worker Framework contains, at
varying levels of detail, descriptions about all the products, including the
products contained in the architectures encompassed by the Knowledge
Worker Framework. The chapters on the individual five architectures, for
example, Database Object Classes, provide additional levels of detail about
Database Object Class components, reasons for the need for Database Object
Classes, the relationship among the components of Database Object Classes,
and the relationship between components Database Object Class and
components from other architectures.

1.3 Remainder of this Book

The chapters in this book set out the engineering and the content of the
Knowledge Worker Framework and its five contained architectures. This
chapter started with the enumeration of the architectures and stated why each
needs to exist and how all the architectures are integrated into an overall
whole.

Chapter 2 describes architectures in general and identifies the critical
components and measures of successful architectures. Bad architectures are
just above not worth having, and may even be counterproductive if they
cause the creation of work products that are not able to be integrated, or are
supported by methodologies that have not been detailed or proven, end-to-
end. Good architectures are fully detailed. Every work product is expertly
engineered, is supported by a high-quality methodology, and is able to be
integrated with all the other work products within a given architecture and
across architectures. Notwithstanding the high degree of engineering, good
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architectures are just highly proceduralized common sense. Common sense is
the acid test, and the inverse of common sense is non-sense.

Chapter 3 fully describes the Knowledge Worker Framework, row by
row, and column by column. Every cell is detailed including a high level
description of every work product that results for the cell contained work
processes. All cells are, of course, completely integrated.

Chapter 4, the Enterprise’s Architecture, describes the contents of the
enterprise’s architecture and describes at a high level how the enterprise’s
architecture is created. This chapter also describes the work products, how
they are interrelated, and how these work products fit with the work products
of the other architectures.

Chapter 5, Database Object Classes, defines what a Database Object
Class is, how it contrasts with other types of objects, and what unique role
Database Object Classes play in a database environment. This chapter also
presents how Database Object Classes can be implemented in SQL DBMSs
that are not object-oriented and how these classes can be implemented in
SQL:1999 and above complaint DBMS that are object-oriented. This chapter
also describes the work products, how they are interrelated, and how these
work products fit with the work products of the other architectures.

Chapter 6, Data Architecture, starts with a presentation of the various
classes of the database architectures that most commonly exist within
enterprises, be they small or large. The chapter then proceeds to fully define
each of the five data model generalization levels, that is, Data Elements,
Specified Data Models, Implemented Data Models, Operational Data Models,
and View Data Models. The chapter sets out the work products that must be
created for each model, and then how all these work products are thoroughly
integrated one with the other.

Chapter 7, Resource Life Cycle Analysis, defines just what Resources
and Resource Life Cycles are, what business objectives are fulfilled by their
employment, where these fit within all the other architectures. While valuable
in their own right, Resource Life Cycles also serve as a key linking mechanism
between the Enterprise’s Architecture, Database Object Classes, and Data
Architectures on the one hand and Business Information Systems Plans on the
other hand.

Chapter 8, Business Information Systems Plans, explains their
necessary characteristics. These characteristics have been glaringly unfilled by
other Business Information Systems Plan development methodologies. This
explained methodology is the next logical step from the prior architectures
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and employs all their work products. The Business Information Systems
Planning methodology then leverages the large quantity of project
methodology and metrics’ templates to produce Business Information
Systems Plans that are reliable and repeatable, and are malleable as new
technologies unfold.

Chapter 9, The Role of the Metabase, shows how the Metabase should
be employed to store all the work products from these architectures. Metadata
repositories that store just operational or technical metadata miss about 99%
of their true value to the enterprise. Clearly, if we focus solely on the
optimization of the past we will never be able to plan, see, and accomplish the
future. It is through the exposition, optimization, and recasting of our
missions, organizations, functions, database objects, databases and business
information systems that the future will be unfolding in ever better forms.

Chapter 10, Summary and Conclusions, brings together the goals and
summary of every chapter and sets out the way ahead: a work plan for
success. 

It needs to be said, and remembered that this book is not a theory
book. If it had been, it would have been written 25 or more years ago. Rather,
this book is the consequence of the evolution and development of enterprise
architecture and data management practice that has been conducted in
industry and government since the early 1970s. 

Every product in every chapter of this book is fully detailed in other
Whitemarsh books, and is fully supported by detailed methodology, courses,
workshops, and of course, the Metabase, Metabase. In short, this book is a
professional practice book and is another integral component of the
Whitemarsh Data Management Series.

1.4 Questions and Exercises

1. Are you aware of stand-along architecture projects such as the one-big
data model, or a Business Information Systems Plan? What was its
value? Did it integrate with existing metadata? Did it become
expensive shelf-ware? What was management’s attitude towards it
over time?

2. What are the effects of a bad architecture? How do you know if one is
bad? Do you follow it nonetheless or try to have it fixed?
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3. How many different kinds of architectures are there in Information
Technology? Can there be just “one for all reasons” that is specific,
unambiguous, useful, and able to be accomplished?

4. Do the five architectures in this book address the needs of the
Knowledge Worker? What are other architectures? Are there common
components across architectures?  How are common components
defined, valued, and kept in synch?

5. Does this book provide a practical definition for the enterprise?
Architecture? Enterprise Architecture? How would you define these
terms? Compare and contrast with the book’s definitions.

6. Why should there be five data model generalization levels? What
purpose does each serve? How are the levels interrelated? Does the
interrelationship make sense? What would be the benefit to all these
levels? Costs?

7. Should architectures be designed such that they tell stories? How do
you update your architectures? How often? Are the updates in one
architecture automatically carried over to another when there are
common components? If yes, what’s the benefit. If not, what’s the
cost?




