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PREFACE TO THE HEYDEN ADVANCES LIBRARY IN
EDP MANAGEMENT

During the past few years the rapid advances in EDP technology have been more
than matched by a flood of published materials. It would be impossible to absorb
all this new material and still be able to function in a working environment. Be-
cause of the information manager’s plight, the HEYDEN ADVANCES LI-
BRARY IN EDP MANAGEMENT has been developed to provide a more useable
information system.

A unique concept in the EDP information management field, the Library consists
of six individual series, each dealing with a different area of information pro-
cessing.

ADVANCES IN DATA PROCESSING MANAGEMENT
ADVANCES IN DATA BASE MANAGEMENT

ADVANCES IN COMPUTER PROGRAMMING MANAGEMENT
ADVANCES IN DISTRIBUTED PROCESSING MANAGEMENT
ADVANCES IN DATA COMMUNICATIONS MANAGEMENT
ADVANCES IN COMPUTER SECURITY MANAGEMENT

These series focus on the most current topics of interest across a broad spectrum.
They are not, however, merely collections of papers or readings. Rather, each series
presents chapters which have been selected with a specific information need in mind
and developed by authors chosen for their expert knowledge and experience. This
combination of breadth of material and depth of author knowledge results in a
unique and concentrated information management program.

We intend to review the EDP information management field periodically and
add to each series so that managers can gain insights into the latest developments.
We will also be researching new areas of potential impact. The HEYDEN
ADVANCES LIBRARY IN EDP MANAGEMENT is intended to be a con-
tinuing and expanding effort, and we would welcome any suggestions or guidance
from our readers.

THOMAS A. RULLO
Editor

xiii



PREFACE

Data base management systems have evolved over the past 20 years from the
complex early military systems developed to handle the massive amounts of data
inherent in those applications to today’s distributed systems, which service relatively
unsophisticated needs. But while the technology has matured, the installation and
operation of data base systems continue to pose as many problems as opportunities
for the managers who must contend with them.

This book was developed to provide insight into those problems and thus, it is
hoped, point the way to their solution while exposing the reader to some interesting
opportunities to either improve or expand his use of data base management sys-
tems.

The authors contributing to this book represent a broad range of backgrounds
and experience. They have attempted to address topics of current, as well as future,
interest with the understanding that data base applications are never stagnant. The
material deals with all stages of the life cycle of a data base management system,
from the original planning and design through ongoing operation and future de-
velopments.

Ronald Voell’s chapter, “Data Base Planning,” reviews several planning
methodologies and discusses a specific one in detail. In Chester Liu’s chapter,
“Creating the Proper Environment for DBMS,” both the technical and political
environments are addressed as he discusses proven techniques for ensuring that
the DBMS is implemented in the proper fashion. To emphasize the point, he makes
specific comparisons between a conventional and a data base environment.

In “The Hazards of Data Base Management Systems,” Larry Towner draws
upon his experience to outline potential hardware, software, legal, and people
hazards associated with data base management systems. His down-to-earth ap-
proach and all-too-real examples make this valuable reading for both those con-
sidering DBMS and those currently operating in the environment.

Thomas Finneran’s, “Data Base Design,” provides a view of the alternatives
available in the design process, from the feasibility study (where he emphasizes
“business analysis”) to the construction of a logical data base design, through both
the design of the processing system and the ultimate tuning of the DBMS.

Gabrielle and John J. Wiorkowski discuss in detail both the technical and op-
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XVi

erational benefits that accrue from the use of data base management systems in
their chapter, “Evaluating the Benefits of Data Base Management.”

The operational characteristics of data base management systems pose specific
types of problems for auditors. In “Auditing Data Base Management Systems,”
Dr. Jack Thorne describes these characteristics and their implication for auditors.
He makes specific recommendations to facilitate the implementation of controls
and audit trails.

In “Data Dictionaries—A Pragmatic View,” Myles E. Walsh views the latest
developments in this field through the eyes of a user. His discussion of both the
current trends and uses of data dictionaries includes practical insight and exam-
ples.

The impact of changing a data base on the application programs which access
it is discussed in “Conversion of Application Programs to Account for Data Base
Changes,” by Stanley Y. W. Su and Herman Lam. Specific conversion techniques
and alternatives are described.

In “The Semantic Data Model: A Conceptual Data Modelling Mechanism,”
Dr. Michael Hammer and Dr. Dennis McLeod discuss this natural application
modelling mechanism, which can capture and express the structure of an application
environment. They explain its use as a formal specification and documentation
mechanism for a data base, as well as its ability to support a variety of powerful
user interface facilities, and its use in the data base design process.

Dan Zatyko, in “Distributed Data Base,” looks at the problems and potentials
of distributed data bases by examining several of the most interesting approaches
now in use.

As noted previously, the authors provide a broad spectrum of concepts through
both their selection of material and their own specialized experience. Exposure
to these concepts should prove beneficial, regardless of the stage of development
of your data base organization.

THOMAS A. RULLO
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Chapter 1

DATA BASE PLANNING

Ronald F. Voell
General Dynamics, Data Systems Services, San Diego, California 92138

Management can be defined as a combination of activities which include fore-
casting, planning, organizing, and controlling. The combination is symbiotic.
Overlooking one activity renders the others ineffective. Control is a vague concept
in the absence of forecasting, planning, or organizing. Planning is, therefore, a
necessary part of controlling and of managing. What can then be said about the
state of affairs that is more the rule than the exception in data processing today?
Is a significant organizational resource being managed in the absence of a plan for
data base definition and development? The answer to these questions depends
on the answer to a bigger question. Why should data bases be managed?

We live in a point in history where many merging revolutions are occurring.
Rapid social and technological change is accepted as given. In this environment,
forecasting and planning are taking on increased importance. The wisdom of
predicting the future is accepted as proven even though studies about it lack per-
fection. Planning for that future is also prudent. Planning is a process which seeks
to provide a roadmap either to make a forecast a reality or to change conditions
so a forecast can be modified.

Today, one of the most powerful forces in the world is technology. Change in
this area is combining with changes in other areas and producing a profound effect
on our lives. The automated processing of information is no exception. Data
processing is both a source of and a reaction to change. Forecasts predict con-
tinuing increases in the hardware performance/cost ratio and development of more
effective software. The growth is being driven partly by increased labor costs. This
trend has been observed and commented on by many authorities.4! Data base and
data administration are technological and managerial reactions to the fact that
hardware and labor are exchanging their positions of relative economic importance
in the overall cost of data processing.

But the data base and data administration have, by and large, not lived up to the
expectations and promises made in most writings. The corporate data base inte-
grated to reduce redundancy, accessible to multiple applications, protected from
the unauthorized, and controlled so that it contains only valid information is a myth.
Today data base is largely just another access method. Similarly, the data ad-
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2 Ronald F. Voell

ministration function is not controlling a global view of information. The real
promise and benefits of the controlled corporate data base are valid, but are still
to be realized.

The lack of a plan creates problems in multidivision organizations. The man-
agements in these types of business are questioning a significant investment in
application systems and, in an effort to reduce future costs, are more and more
attempting to achieve common systems. They reason that if a system could be built
once and used in all company divisions, then costs could be reduced. But interfacing
the common system into the differing data structures that exist across divisions
generally means that the common systems are not economically feasible.

The traditional way of designing systems and data bases limits their scope to the
organizational boundaries. These systems basically computerize clerk tasks. The
system user participates in the design process by way of defining the reports and
the inputs to the system. Indirectly they also define the data. The needs are ex-
pressed with a departmental perspective.

Integrating systems and the data bases that evolve on this basis is an impossible
task. No clear picture exists of how an application system fits into future needs.
There is no view of where the system dovetails into the overall data structure.
Zachman states the problem:

If the information systems architecture has not been defined, then when
the projects are translated into an operational status, they do not build any-
thing. They merely exist on a stand-alone basis. They do not relate to each
other. They do not relate to the flow of information within the business.
They do not relate to the relationships between the structural entities of the
business. They relate only to an isolated problem identified within the busi-
ness, and their value is only the value of solving that specific problem.5?

All of this background suggests the simple question: Why is this situation
permitted to continue? If the technology is available and if goals are known, why
have they not been achieved? The biggest handicap is lack of understanding of
where systems development is heading over the long haul. No roadmap to the
future exists; therefore, there is nothing with which to compare individual appli-
cation needs as requirements for them are identified. Systems are developed by
a random process with little regard to possible interrelationships with other systems,
most of which may be future developments. To say it another way, we react; we
don’t plan.

This problem will not be solved overnight; after all, the problem was not created
overnight. But without a plan, the present course will continue, building a bigger
and bigger future problem. This chapter addresses a methodology for developing
such a plan. It is a plan which can only be slowly implemented.

DATA BASE PLANNING PREREQUISITES

Planning is not the first step in the management process. Forecasting, defining
objectives, fact finding, and installing the tools for collecting and analyzing a large
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volume of information are important prerequisites for effective planning.

A plan is a roadmap to the future. It goes without saying that some things ought
to be known about the future before planning can be undertaken. Every company’s
forecast tends to be unique. The future needs to be relatively clear, at least over
the period of time that the plan will be implemented. The fact that forecasting
is an inaccurate science must not be used as a justification for completely over-
looking this important step. Technological, organizational, and business predictions
have an important impact on data base plans, even though the predictions lack
perfection.*

There are other prerequisites to data base planning. A most important one is
the support from the organization’s top management and the communication of
that support to all levels of the organization. Moreover, long-range data base
planning involves the collection of considerable amounts of information. The
collection of this information has implications of organizational change. Problems
often occur with data processing people themselves. Integrated information means
a reduced programming staff. Personal concerns of people can reduce the effec-
tiveness of studies. It is therefore extremely important that top management clearly
and perhaps forcefully communicate its goals through the organization. Man-
agement should not expect the data processing department to relay those objectives
for it.

Another important prerequisite is a mature organization which has an under-
standing that data is a resource and which has taken steps to get data under man-
agement control. A specific symptom of the organization’s appreciation of “data
as a resource” is the existence of a data administration function which has cen-
tralized standards and control over data.

An additional prerequisite is the installation of a data dictionary which has a
significant percentage of the organization’s management systems documented in
it. Data base planning involves collecting and analyzing large quantities of data.
It is not practical to accomplish this task manually. Some experts project that it
requires somewhere between 5,000 and 15,000 discrete elements of data to run a
company. The study of the company will show each element occurring several
times. By remembering that a corporate data base is being built, one can see that
the data are again multiplied by the number of divisions. Without a data dictio-
nary, the project gets bogged down with detail.

A BACKGROUND IN DATA BASE PLANNING

Data base planning is only one part of the total planning effort that is conducted
in the organization. As such, it affects and is in turn affected by much of this other
planning. Data base planning is, therefore, not done in a vacuum. It is closely
related to application systems planning and, to an extent, organizational planning.
In this chapter, these three plans will be referred to as the system architecture plan.
Although the thrust of this writing will be on data base planning, it is important



