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Those who cannot renenber the past
are condemmed to repeat it.

Usual l y quoted in the form
Those who don't know history are doonmed to repeat it.

__George Sant ayana

| would |ike to see conputer science teaching set deliberately
in a historical framework ... Students need to understand
how t he present situation has cone about, what was tried,

what worked and what did not, and how i nprovenents in hardware
made progress possible. The absence of this elenment in

their training causes people to approach every problem from
first principles. They are apt to propose solutions that

have been found wanting in the past. Instead of standing

on the shoulders of their precursors, they try to go it al one.

__Maurice V. Wl kes
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Pr ef ace t o t he

Eighth Edition

This book is a conprehensive introduction to the now very large field
of dat abase systens. It provides a solid grounding in the
foundati ons of database technol ogy and gives sone idea as to how the
field is likely to develop in the future. The book is neant
primarily as a textbook, not a work of reference (though I hope and
believe it can be useful as a reference also, to sone extent). The
enphasi s throughout is on insight and understandi ng, not just on
formal i sns.

Prerequisites

The book as a whole is neant for anyone professionally interested in
conmputing in some way who wants to gain an understandi ng of what

dat abase systens are all about. | assunme you have at |east a basic
know edge of both:

. The storage and fil e nmanagenent capabilities (indexing, etc.)
of a nodern conputer system

. The features of at |east one high-level programm ng | anguage
(Java, Pascal, PL/I, etc.)

Regarding the first of these prerequisites, | should note that
the first few editions of this book included a tutorial on such
matters. But file managenent is not specific to database systens;
furthernore, it is a huge subject inits ow right, and it has
t ext books of its own__see, e.qg., File Oganization for Database

Design, by G o Wederhold, published by MGawHi Il in 1987. (Note
that this book, despite its title, is really about files, not
dat abases.) For such reasons, | have dropped the coverage of such

material fromnore recent editions.

Structure

| have to say that | ama little enbarrassed at the size of this
book. The fact is, however, that database technol ogy has becone a
very large field, and it is not possible to do it justice in fewer
than 1000 pages or so (indeed, nost of the book's conpetitors are
al so around 1000 pages). Be that as it may, the book overall is
di vided into six major parts:

. Basi ¢ Concepts

|. The Relational Model

1. Dat abase Design

V. Transacti on Managenent
Further Topics

. Objects, Relations, and XM

<<

Copyright (c) 2003 C. J. Date page fm.14



Each part in turn is divided into several chapters:

. Part | (four chapters) provides a broad introduction to the
concepts of database systens in general and relational systens in

particular. 1t also introduces the standard database | anguage
SQL.
. Part |11 (six chapters) consists of a detailed and very careful

description of the relational nodel, which is not only the
t heoretical foundation underlying relational systens, but is in
fact the theoretical foundation for the entire database field.

. Part 111 (four chapters) discusses the general question of
dat abase design; three chapters are devoted to design theory, the
fourth considers semantic nodeling and the entity/relationship
nodel .

. Part IV (two chapters) is concerned with transacti on managenent
(i.e., recovery and concurrency controls).

. Part V (eight chapters) is a little bit of a potpourri. 1In
general, however, it shows how rel ational concepts are rel evant
to a variety of further aspects of database technology_ security,
di stri buted dat abases, tenporal data, decision support, and so
on.

. Finally, Part VI (three chapters) describes the inpact of
obj ect technol ogy on database systens. Chapter 25 descri bes
obj ect systens specifically; Chapter 26 considers the possibility
of a rapprochenent between object and relational technol ogi es and
di scusses object/rel ational systens; and Chapter 27 addresses the
rel evance to dat abases of XM.

There are al so three appendi xes. One is an overview of a
dramatic new and radically different inplenmentation technology called
The TransRel ational '™ Model ; one gives a BNF granmar for SQL
expressions; and the third contains a glossary of the nore inportant
abbrevi ati ons, acronyns, and synbols introduced in the body of the
text.

<<< next para OK ??? PPT slides ??? scripts ??? >>>

An online Instructor's Manual is also available, giving guidance
on how to use the book as a basis for teaching a database course. It
consi sts of a series of notes, hints, and suggestions on each part,
chapter, and appendi x, as well as answers to exercises and ot her
supporting material. For instructions on howto access the Mnual,
pl ease contact your |ocal Addi son-Wesley sales representative. To
| ocate your |ocal representative, please visit us on the Wb at
http://hepg. aw . cont rep-1 ocat or.

How to Read Thi s Book
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The book overall is nmeant to be read in sequence nore or |ess as
witten, but you can skip |later chapters, and | ater sections within
chapters, if you choose. A suggested plan for a first readi ng would
be:

* Read Chapters 1 and 2 "once over |ightly"

. Read Chapters 3 and 4 very carefully (except perhaps for
Sections 4.6 and 4.7)

* Read Chapter 5 "once over lightly"

. Read Chapters 6, 7, 9, and 10 carefully, but skip Chapter 8
(except perhaps for Section 8.6 on SQL)

* Read Chapter 11 "once over lightly"
* Read Chapters 12 and 14 carefully, ™ but skip Chapter 13

You could also read Chapter 14 earlier if you like, possibly right
after Chapter 4.

. Read Chapters 15 and 16 carefully (except perhaps for Section
15.6 on two-phase conmt)

. Read subsequent chapters selectively (but in sequence),
according to taste and interest

Each chapter opens with an introduction and closes with a
summary; in addition, nost chapters include exercises, and the online
answers often give additional information about the topic of the
exercise. Most chapters also include a set of references, many of
whi ch are annotated. This structure allows the subject matter to be
treated in a |l ayered fashion, with the nost inportant concepts and
results being presented "in line" in the main body of the text and
vari ous subsidiary issues and nore conpl ex aspects being deferred to
the exercises or answers or references, as appropriate. Note:

Ref erences are identified by two-part nunbers in square brackets.
For exanple, the reference "[3.1]" refers to the first itemin the
list of references at the end of Chapter 3: nanely, a paper by E. F.
Codd published in CACM 25, No. 2, in February, 1982. (For an

expl anation of abbreviations used in references__e.g., "CACM __ see
Appendi x C.)

Conparison with Earlier Editions

The major differences between this edition and its i medi ate
predecessor are sunmarized bel ow.
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. Part |I: Chapters 1-4 cover roughly the sane ground as Chapters
1-4 in the seventh edition, but they have been significantly
revised at the detail level. |In particular, Chapter 4, the
i ntroduction to SQ., has been upgraded to the level of the
current standard SQ.: 1999, as indeed has SQ. coverage throughout
the entire book. (This fact all by itself caused najor revisions
to nore than half the chapters fromthe seventh edition.) Note:
Facilities likely to be included in the next version of the
standard__which will probably be ratified in |ate 2003__are al so
menti oned where appropriate.

. Part I1: Chapters 5-10, on the relational nodel, are a totally
rewitten, considerably expanded, and very nuch inproved version
of Chapters 5-9 fromthe seventh edition. |In particular, the
material on types__al so known as donmai ns__has been expanded into
a chapter of its own (Chapter 5), and the material on integrity
(Chapter 9) has been conpletely restructured and rethought. |
hasten to add that the changes in these chapters do not represent
changes in the underlying concepts but, rather, changes in how
have chosen to present them based on ny practical experience in
teaching this material in |ive presentations.

Note: Sonme further words of explanation are in order here.
Earlier editions of the book used SQL as a basis for teaching
rel ati onal concepts, in the belief that it was easier on the
student to show the concrete before the abstract. Unfortunately,
however, the gulf between SQ and the rel ational nodel grew and
continued to grow, ultimately reaching a point where |I felt it
woul d be actively msleading to use SQL for such a purpose any
| onger. The sad truth is that SQL is now so far from being a
true enbodi nent of relational principles_ it suffers fromso nmany
sins of both om ssion and comm ssion__that | would frankly prefer
not to discuss it all! However, SQ is obviously inportant from
a commercial point of view, thus, every database professiona
needs to have sone famliarity with it, and it would just not be
appropriate to ignore it in a book of this nature. | therefore
settled on the strategy of including (a) a chapter on SQ basics
in Part | of the book, and (b) individual sections in other
chapters, as applicable, describing those aspects of SQ. that are
specific to the subject of the chapter in question. In this way
the book still provides conprehensive__indeed,
extensive__coverage of SQ material, but puts that coverage into
what | feel is the proper context.

. Part I111: Chapters 10-13 are a nostly cosnetic revision of
Chapters 9-12 fromthe seventh edition. There are detail-|evel
I nprovenents throughout, however.

Note: Again sonme further explanation is in order. Sone
reviewers of earlier editions conplained that database design
I ssues were treated too late. But it is nmy feeling that students
are not ready to design databases properly or to appreciate
design issues fully until they have sone understandi ng of what
dat abases are and how they are used; in other words, | believe it
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Is inmportant to spend sone tine on the relational nodel and
rel ated matters before exposing the student to design questions.

Thus, | still believe Part IIl1 is in the right place. (That
said, | do recognize that many instructors prefer to treat the
entity/relationship material nuch earlier. To that end, | have

tried to make Chapter 14 nore or |ess self-contained, so that
they can bring it in inmediately after, say, Chapter 4.)

. Part I'V: The two chapters of this part, Chapters 15 and 16,
are conpletely rewitten, extended, and inproved versions of
Chapters 14 and 15 fromthe seventh edition. In particular,
Chapter 16 now i ncludes a careful analysis of __and sone
unor t hodox concl usions regarding__the so-called ACI D properties
of transacti ons.

. Part V: Chapter 20 on type inheritance and Chapter 23 on
tenporal databases have been totally rewitten to reflect recent
devel opments in those areas. Revisions to other chapters are
nostly cosnetic, though there are inprovenents in explanations
and exanpl es throughout and new material here and there.

. Part VI: Chapters 25 and 26 are inproved and expanded versions
of Chapters 24 and 25 fromthe seventh edition. Chapter 27 is
new.

Finally, Appendix Ais also new, while Appendixes B and C are revised
versions of the old Appendi xes A and C, respectively. The materia
fromthe ol d Appendi x B has been incorporated into the body of the
book.

VWhat Makes This Book Different?

Every dat abase book on the market has its own individual strengths
and weaknesses, and every witer has his or her own particular ax to
grind. One concentrates on transacti on nmanagenent issues; another
stresses entity/rel ationshi p nodeling; another | ooks at everything
through an SQ. | ens; yet another takes a pure "object" point of view,

still another views the field exclusively in terns of sonme conmercia
product; and so on. And, of course, | amno exception to this

rule__1 too have an ax to grind: what m ght be called the foundation
ax. | believe very firmy that we nust get the foundation right, and

understand it properly, before we try to build on that foundation.
This belief on ny part explains the heavy enphasis in this book on

the relational nodel; in particular, it explains the I ength of Part
Il __the nost inportant part of the book where | present ny own
under standi ng of the relational nodel as carefully as | can. | am

interested in foundations, not fads and fashions. Products change
all the tinme, but principles endure.

In this regard, | would [ike to draw your attention to the fact
that there are several inportant ("foundation") topics for which this
book, virtually al one anong the conpetition, includes an entire in-
depth chapter (or an appendix, in one case). The topics in question
i ncl ude:
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Types

Integrity

Vi ews

M ssing information

I nheritance

Tenpor al dat abases

The TransRel ati onal Model

In connection with that sane point (the inportance of
foundations), | have to admt that the overall tone of the book has
changed over the years. The first few editions were nostly
descriptive in nature; they described the field as it actually was in
practice, "warts and all." Later editions, by contrast, were nuch
nore prescriptive; they tal ked about the way the field ought to be
and the way it ought to develop in the future, if we did things
right. And the present edition is certainly prescriptive in this
sense (so it is atext with an attitude!). Since the first part of
that "doing things right" is surely educating oneself as to what

those right things are, | hope this new edition can help in that
endeavor.
Yet another related point: As you mght know, | recently

publ i shed, along with ny col |l eague Hugh Darwen, another
"prescriptive" book, Foundation for Future Database Systens: The
Third Manifesto (reference [3.3] in the present book).” That book,
which we call The Third Manifesto or just the Manifesto for short,
builds on the relational nodel to offer a detailed technical proposa
for future database systens; it is the result of many years of
teachi ng and thinki ng about such matters on the part of both Hugh and
nyself. And, not surprisingly, the ideas of the Manifesto perneate
t he present book. Which is not to say the Manifesto is a
prerequisite to the present book__it is not; but it /s directly
relevant to nmuch that is in the present book, and further rel ated
information is often to be found therein.

There is a website, too: http://wwv t het hi rdmani festo. com  See
al so http://ww dbdebunk. comfor much related materi al

Note: Reference [3.3] uses a language called Tutorial D for
illustrative purposes, and the present book does the sane. Tutorial
D syntax and semantics are intended to be nore or |ess self-
expl anatory (the |anguage m ght be characterized, |oosely, as
"Pascal -1ike"), but individual features are explai ned when they are
first used if such explanati on seens necessary.

A C osi ng Renark
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I would Iike to close these prefatory notes with the foll ow ng
lightly edited extract from another preface__Bertrand Russell's own
preface to The Bertrand Russell Dictionary of Mnd, Mtter and Mrals
(ed., Lester E. Denonn), Citadel Press, 1993, reprinted here by
per m ssi on:

| have been accused of a habit of changing ny opinions ... | am
not nyself in any degree ashaned of [that habit]. What physicist
who was already active in 1900 woul d dream of boasting that his
opi ni ons had not changed during the |ast half century? ... [The]
ki nd of phil osophy that | val ue and have endeavoured to pursue is
scientific, in the sense that there is sone definite know edge to
be obtai ned and that new di scoveries can nmake the adm ssi on of
former error inevitable to any candid m nd. For what | have
said, whether early or late, | do not claimthe kind of truth

whi ch t heol ogi ans claimfor their creeds. | claimonly, at best,
t hat the opinion expressed was a sensible one to hold at the tine
. I shoul d be nuch surprised if subsequent research did not
show that it needed to be nodified. [Such opinions were not]

i ntended as pontifical pronouncenments, but only as the best |
could do at the tinme towards the pronotion of clear and accurate
thinking. darity, above all, has been ny aim

If you conpare earlier editions of this book with this eighth
edition, you will find that | too have changed my opinions on nmany

matters (and no doubt will continue to do so). | hope you wl|
accept the remarks quoted above as adequate justification for this
state of affairs. | share Bertrand Russell's perception of what the

field of scientific inquiry is all about, but he expresses that
perception far nore eloquently than | coul d.
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*** End of Preface ***
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