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PREFACE

4 . .
The need for an engineered, architected approach for information systems 'has been
recognized for a long time. And in bits and pieces an engineering -approach ‘has
evolved. The theoreticians have contributed some notions as to how to do high-level
data modeling. The technicians have contributed some notions about hqQw to accom-
modate mundane needs such as data-base performance. The system developers have
contributed some ideas concerning the importance of recognition of commonality
and uniqueness of data and processing. Management has recognized the economics
of consolidation that are possible, but, truthfully, very few (if any) attempts have
been made to bring together all the necessary components needed to build a com-
- plete, unified, practical, theoretically sound, economical, and proven approach to
information engineering. '

Information engineering spans the full spectrum of engineering activities, from
the very earliest conceptual decisions to the detailed design decisions in a compre-
hensive and integrated manner. Furthermore, the considerations and techniques
brought to the attention of the reader have been distilled from many actual experiences.
The effective applications of theory have been culled from ineffective approaches
and have been put into the contéxt of a workable, real, and efficient approach to
the achievement of information engineering.

This book is for system developers, data administrators, data-base ad-
ministrators, programmers, business students interested in the application of com-
puter technology, students of computer science, and any other interested party who
is concerned with an engineered approach to information processing and systems.
The book is for the reader with a working knowledge of the different phases of sys-
tems development. For the first-time reader into these subjects, there are a plethora

XV
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.of books on the subjects of structured development, data-base design, and project
management. The book will be of special interest to theorists who are concerned with
the actual results achieved by the body of theory that has grown up around informa-
tion engineering over the years. Also, system developers wishing to apply rigor to
the design and development process will find the book full of practical insight.

. - Some of the topics covered in the book are fairly well known; some are not.

The major topical highlights of the book include the following:
Te Development of a three-level conceptual data model.

¢ How data and process models relate. ~

® Practical and efficient development of a corporate ERD (entity relationship
diagram).

* Development of a high-level process model.

* Development of a mid-level data model, the dis (or data item set) level. The
dis provides the transition between the high-level corporate data model and the
ensuing physical model. The proper construction of the dis is the key to the
recognition and management of commonality and uniqueness of data.

* Construction of the physical model from the mid-level model.

* Concepts relating to the conformance to the architecture throughout the de-
velopment life cycle.

¢ Clear and deliberate separation of primitive and derived data and processing.

* Development of a physical architecture that includes operational, atomic, depart-
mental, and individual processing and data, with a clear interface between the
different levels.

Recursive data structures.

Time-dependent data structures.

Dss/end user comp:xting data structures and architecture.
Software support of the architecture.
Distributed data structures and processing.
Data structures for the parallel environment.
® Archival data structures.

e Restructuring of data structures.

* Data structures for high performance.

¢ Data structures for high availability.

* Main storage data structures.

e & o o o

- Throughout the book emphasis is on effectiveness and do-ability. The author has
witnessed several very good information engineering efforts and several dismal failures.
The book, in the final analysis, is a compendium of what works and why, and what
doesn’t work and why.
After reading the book, the reader will be prepared to face the development.
effort with a discipline borne of a blend of theory and how the theory is best applied.
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CHAPTER 1

DATA-DRIVEN DESIGN:
'FROM MASTER FILES
TO AN ARCHITECTURE

A HISTORICAL OVERVIEW

In the early dawn of system development and design, in the late 1950s and early 1960s,

the focus of the developer was almost entirely on making technology work. The

challenges of merely getting technology up and running were such that very little at-

tention was given to the way systems were being built. The issues of productivity and

quality were giver-little or no attention in the face of the huge obstacles posed by merely
" making technology perform.

The attention of the developer was focused on algorithms, code, and the initial
break-in of technology. The pace of work, the pressure to build systems, and the
challenges of harnessing technology were such that very little energy remained for any-
thing other than the satisfaction of immediate goals.

In this early environment, the perspective taken by the system developer, out
of necessity, was that of limiting the many variables that must be managed to create
a system. By shutting out many broad considerations, the developer took what can
be termed a ““local’” perspective. The local perspective is entirely defensible given the
complexity and pressure facing the developer in the earliest days of system developrpent.

Born out of the local perspective was the magnetic tape-oriented “master file.”” "’
The limitations caused directly and indirectly by the master file approach to systems
are legendary. In the master file environment, data is accessible in only a sequential
manner. The typically limited number of magretic tape drives forced the system:
developer into producing many separate master files, each of which contained a large,
amount of redur}dant data. The inability of a single master file to be accessed by. -
more than a single program at a time forced the conglomeration of many giffergnt

e



