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EDITOR'S FOREWORD

In this Report we review the new generation of database products and ideas. Our goal
is to portray an overall picture of the landscape: it is to draw a map: it is to
guide you to those topics which you will find most interesting, even fascinating. To
do this we show enough of the bproducts, the ideas, the disagreements, even sometimes
the characters of the protagonists, to lead you to follow the references and hence to

the Annotated Bibliography and on to the original papers.

A Report such as this can only skim the surface of what has become an enormous topic.
The references for this Report fill several metres of bookshelves and so we have been
selective in the material covered. There are a number of previous State of the Art
Reports on database technology or related to it, which we have tried not to duplicate,

but rather have drawn from to point out that which is new and interesting.

Thus this Report has a somewhat practical slant. A great deal of it deals not only
with academic research but with products and users and the consultants who advise them.
We look at the changing market-place with its new microcomputer-based DBMSs; we look
at the experience of users of the first generation of database systems. Then we turn
to the major problem facing the DP industry, that of application development. We look
at the tools that have grown up based upon database technology: data dictionaries,
application development systems or fourth-generation programming languages, call them
what you will. Then we consider methodologies for systems analysis for database

systems; we look at some of the tools for database design.

The architecture of DBMSs is changing. Efficient, complete, relational systems have
come to the market; back-end database machines offer the possibility of significant
reduction in the cost of employing database software. They have the potential for

more efficient hardware unencumbered by current general-purpose operating systems.

Then there is the possibility of connecting different databases controlled by different
DBMSs. The International Standards Organisation (ISO) is working on standards for

Open Systems Interconnection. Other standards for database systems are arriving, but

very very slowly. Perhaps the rate of change in database technology makes it impossible
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to produce a standard before it is obsolete. For the sake of the users of database

systems we hope that this is not the case.

Finally we look at the continuing debate between the proponents of the network data
models and the relational data model. We let Adiba give his view of the fate of

relational database systems.

We are left with two trains of thought. The first is that the database industry is in
a state of flux. A few years ago it had some appearance of stability. Now, however,
the rate of change is quickening. What is more, the indications are that this rate of
change will accelerate. We see Martin's statement that 60% of new applications will

be using database technology by 1983. Even if this is a little optimistic, such a rate
of usage will place immense pressures on vendors of database systems. They will have
to make their systems highly usable by untrained staff or they will disappear under

the support load.

The second train of thought is that we are no longer sure exactly what a DBMS is.

When we first decided on the major section headings for this Report, the distinction
between relational DBMSs and application development systems such as we discuss in the
section on fourth-generation languages was very clear. However, after looking at some
of the facilities provided by the relational systems INGRES and ORACLE, we are no
longer very clear at alll! Thus readers interested in fourth-generation language

systems should read the section on relational systems as well.

A similar problem arose over the split between guery languages and relational systems.
Again, anyone interested in query systems should read the section on relational products
as well. To add to our confusion the difference between self-contained database systems
for end users and application development systems steadily disappeared. The difference
between DBMS for microcomputers and application development systems became muddier.

It seems that there are no clear distinctions any more between the various software
components. We are not sure where this will lead. Will everyone buy a single totally
integrated package from their chosen vendor? Will it do everything? We see all the

vendors rushing in this direction.

Then we read the NBS proposals for an architecture for DBMS standards, it proposes
that a component from one vendor works together with a component from another. Can

this be possible?

We have illustrated these trends, concepts, and ideas by referring to a large number
of commercial products. By choosing any particular product we do not mean to endorse

it as particularly good or particularly bad of its kind. Nor should anyone selecting
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a product only consider those mentioned. We have ommitted mention of many. This
Report is not intended to be a product review, rather, it seeks to show directions;
it seeks to explain the many points of view. It will hopefully lead you to a deeper
understanding of the impact of database technology on DP in general and to a wish to

pursue the areas of debate still further.

David J L Gradwell: Editor

D J L GRADWELL graduated from Cambridge in 1971. He has specialised in database
design (both for CODASYL type DBMSs and IBM's IMS) and the design and implementation
of data dictionaries. In 1974 he founded the British Computer Society's Data
Dictionary Systems Working Party which he chaired for four years. He has been a
consultant to many international companies on all aspects of data administration,
particularly data and functional analysis, database design and data dictionary
evaluation and selection. Mr Gradwell is currently Chief Designer - Usability

for ICL Data Dictionary Systems and related products.



PUBLISHER'S NOTE

This Report is divided into three parts:

1 ANALYSIS.
2 INVITED PAPERS.
3 BIBLIOGRAPHY.

The Analysis

1l Serves an an introduction to the major technical advances in database systems.

2 Provides a balanced analysis of the state of the art in database systems.

The Analysis is constructed by the editor of the Report in the form of a discussion
among the chief authorities in this field. The quotations from these authorities are
selected by the editor to present a balanced and comprehensive view of the latest
developments in database systems. To enable readers to follow up points of interest,
the sources of all quotations are given in the Bibliography which follows the Invited

Papers.
The following editorial conventions are used throughout the Analysis:
1l Material in Courier italic (this typeface) is written by the editor.

2 Material in Courier roman (this typeface) is contributed by the person or publication
whose name precedes it. The contributor's name is set in Diplomat; a number in the
range 100-199 in brackets following the name refers to the original source, as
specified in the Bibliography. Numbers within the text from 200 onwards follow the
same convention. A name without a reference refers to an Invited Paper published

in this Report.

3 The guotations in the Analysis are arranged at the discretion of the editor to bring
out key issues. Three or four dots within a single quotation indicate that a portion

of the original text has been removed by the editor to improve clarity.

The Invited Papers in this State of the Art Report examine various aspects of database
systems. If a paper cites references they are given at the end of that baper, numbered

in the range 001-099.

The Bibliography is a specially selected compilation of the most important published
material on the subject of database systems. Each key item of the literature is reviewed

and annotated to assist in selecting the required information.

COPYRIGHT

It should be noted that the copyright for the Report as a whole belongs to Pergamon
Infotech Ltd. The copyright for individual contributions belongs to the authors

themselves.



1: The second generation
market-place

Until recently database technology has been restricted to companies with large
machines and large budgets. Now, however, the shape of the market-place is
changing: new systems are appearing for smaller computers. In this first section an
overview is given of the changes that are occurring. The following three aspects
of today’s database market-place are examined:

® The exciting prospect of DBMSs for microcomputers

® The perennial problem of the lack of portability of database applications

® The experience of those who have tried in earnest to use database systems.







THE SLOW ARRIVAL

INTRODUCTION

After 10 years of struggle, many failures, many developments more costly than antici-
pated, the use of database management systems (DBMSs) is becoming the norm. It is no
longer the preserve of DP departments who consider themselves at the leading edge and
are willing to pay for that privilege. DBMSs are now being sold for the largest of

mainframes, the smaller mainframes, the minicomputers and even for the smallest of micros.

In many ways, the industry is showing signs of maturity. Several major database systems
have hundreds if not thousands of users. Most of the major systems have all the security,
recovery, back-up, concurrency control and other detailed facilities that allow the con-
struction of large on-line databases with many terminals and complex transactions.
Analysis and design methodologies that five years ago were considered avant-garde are now

treated as the standard way to work.

Yet there seems to be a tremendous conflict between this view of stability and steady,
almost boring, progress towards the normality of every day data processing and the view
one gets when analysing the changes in the database industry. We see a stunning rate of
product development. We see an increasing rate of product development. This Report trys

to capture some highlights of the newer products.

We see the term 'database management system' losing its once clear meaning. In the
micromarket the term can mean anything from a replacement card index to something a bit
better than what we used to call a complete DBMS. In the minicomputer market several
DBMSs come complete with a substantial amount of application development software. The

difference between a programming language and a DBMS is no longer clear.

Once a DBMS was just a piece of software. Now the vendors of back-end database machines
are doing their best to point out the benefits of specialist hardware unencumbered by

conventional operating systems.



1:1 Second-generation market-place: slow arrival

Meanwhile the research into distributed databases continues and some distributed database
products become commercial realities. In this Report we review the many aspects that
have become a part of database technology today. We look from the micro to the mainframe;
from the end user to the programmer facing a fourth generation of programming languages;
from real experience with today's database products to research systems; from the

bpracticality of today's Systems to the possibilities for tomorrow.

THE DBMS MARKET IS BOOMING

During the Seventies the number of database users crept up slowly. They were usually
very large companies with resources to risk on investing in a new technology. Now,
however, it is becoming more of the norm to use database technology rather than not to.

This has a major impact on the market-place.

KRASS and WIENER (147): DBMS vendors and users alike agree that the market for the

systems is going to take off during the Eighties.

Edward Cherlin, for instance, expects the DBMS market to grow at a compounded 30%
right through 1989. Cherlin is a senior analyst at Strategic Inc, the San Jose
California market research organisation. He puts the current market at something
like $500 million a year. By the end of the decade, he figures, the total expend-
itures on software plus hardware (which means database engines, not the mainframes
they hang on) will be in the neighbourhood of $4 billion. He believes that the

database machine portion of that total will be $1.2 billion.

Krass and Wiener list a mere 54 database products in their survey (147). This is a

much greater range than even five years ago.

In this Report we shall look at several growth areas for database technology. These

include:

] Database systems for microcomputers
® Relational database Systems
® Back-end database systems

® Distributed database systems.



