Wik, RENXARE

(FETR - B3R —————

et

i,

I, Databases,

Wliths:  Types,
#py " and the

4/  Relational |

/ Model |

The Third Manifesto

= AR
%
\

8
<
B

)

Hugh Darwen

: C.J.Date ‘
&) Hugh Darwen .

OR R SN TN ¥

“¥ China Machine Press



@ # W B H$ K ‘

E, RBHxARE

(SR3ZhR - SB3hR)

%)

=

Hugh Darwen

IlllllllHll!!llllllllllllllllllll il

838§




English reprint edition copyright © 2006 by Pearson Education Asia Limited and
China Machine Press. ‘

Original English language title: Databases, Types, and the Relational Model, Third
Edition (ISBN 0-321-39942-0) by C. J. Date and Hugh Darwen, Copyright © 2007 by
Pearson Education, Inc.

All rights reserved.

Published by arrangement with the original publisher, Pearson Education, Inc.,
publishing as Addison-Wesley.

For sale and distribution in the People’s Republic of China exclusively (except
Taiwan, Hong Kong SAR and Macau SAR).

AP SCRCENAR i Pearson Education Asia Ltd £Z4AUHLHE Tl H skt Sl 5k AR .
REHREBEFT, AEUEMHREHSPEEBNE.

R FrE AREMESEN (RNEEREEAE. RITRTBR R it E & i
X) #eExRfT.

A A5 B} I A Pearson Education (A& HER) B ir%E, THRE
BEIRHE.

WBIFRRE, BB,
FEEmiE AR RIE RIS AT

ABREIES: EF: 01-2006-5652
EEERSE (CIP) ¥iE

BRI, RIS AR (FOOR - #3K) / () #iks (Date, C.J.) FF.
—dbxt HUR Tk HikRd:, 2007.1

(2 MJRRA5%)

454 R 3: Databases, Types, and the Relational Model, Third Edition

ISBN 7-111-20168-X

I e 036 I SORAEEMAL - IV.TP311. 13
R E R A B A5 B CIPEER 5 (2006) #51249765

BUBE Tolk tHAERAE (et sk 5 FE A f22° iBBc4aRS  100037)
e BiREF

AL EEEIRIA PR A BIEDR - FrieBEILERITIAAT
20074F-1 H 55 1R 55 12k ENL R

170mm x 242mm + 35.75E[k

EH: 65.005C

A, ST, B, 65T, Ak %47
A MHEe: (010) 68326294



BIRE 89S

XEE UM, B KPR PR ARRE, 65 ERER R
IR TR NS hIERXFENESE, EXEEREBHEAX RIS
TEERMLAREL. BN, ErlLrBRS, EEMP LR SHE R kbl 5
&, RN AR R 2 R LA R S SRR BRI BaT &, Btk
ML MFHEEE, FOUER THRTEHE, SHRETFARMEL, BEFERHTE,
XARFE M, KM EHASEE A T mhREGE .

AR, fEAEREBAXKEN#EZ T, REMHEIL™LEBRE, 3L ALFTE
kHEEY . XHUTENEFTRMURAAELIE, Wl wis kbt iHik
EHEHEZW FERERRE. CREFEBEAKEHEEME. M REDLHIRT,
EHEFRBEREXTENBZREOILTERBRENZBBH AT LEBELY Y
fb. HBE, SIEE—H#ESMLS B BA X H E RIS F LR RERR
HEH, R SHFER. RIREEMHER R Lh 2.

LB Dol tH iR et e B B SCE BARA AR R EINT “HIREAHEFTIRS . H1998
FIGG, PR GG TEEBE Ti#E. BiEEIMEBEM L. 23 JLENRR
27, #FA15Prentice Hall, Addison-Wesley, McGraw-Hill, Morgan KaufmannZ%s {5
EAMRA GRS T RIFIETEXRR, WENBLA FI5E Fh £kt o 8%k H Tanenbaum,
Stroustrup, Kernighan, Jim Gray% KU &K —HLMIER, L4 “HEILEHENS”
AEFRMAR, BEEE]. HREER. KEALENEE, BEFRLTXENEN
LIRS A

“UHEHLEHEAE” MR TESS TERNMEZR DR, BRNERANIE
TR EREBR R, BRI T B RN TR miR AR S A2
KIEHAEMEF ERERE, AREERARBIPEREF. 24, “HEIEENE
ELHR MEEA i, XEBBAEREPHLTRFVOM, HEiFLERRHA
ERBMAZEBE, hE—PH 5RBIT T T RSEM.

B & F R IR AR 2P B B R R R, BE R BN EYLEA K
FURL FHERH A —A#BT B . Ak, EEAFRMKSHBMNE, £ “EEHF
RS 2 THR A RFIBHHREYLES: B “UHRELBIFENS” 25, MRETRA
A, MpMmFRY “2BFRBE" ; R, SI#2FEBTHEFHSTE
“Schaum’s Outlines” FRFIAMN “SXLMFEIN|/IF R AT RIEX ZENBHIBURK
P, RIS T B A ERMBINNIRS, EAFMEIE T PEFHER. LK.
FHERE. HPRERE. EEA%. ERREBEARY. MRAY. LK%, FER
BR¥E. BMARELILARY. BRRERY. PEARKE. iR ke, b



iv

WP, ALk, MRRCER T A%, WM. At T¥k. vREEREERS
T SE A TIE 028 [ P T A5 AR BT RLAGZE LB LI B A SR B £ 2 B AR ‘€K
FSRRAL, AT R TR AR R

3 = 28 NS R R 2R B4R HU RO G P OMNR B 05 73, b B R A A T ML B R
LIS EEITER. HhiF2Es 2 AM. 1L T., Stanford, U.C. Berkeley, C.
M. U. SR AMAEFHRA. MURE TRFERT. SBgdh. BIERS. HEK
ZEEM . BOEEE . REEE. B TR, ERY. BE5ME. BRECESENAS
HEHLL R TR AL, A ASe—FRHAESRIEEZT. A1
i = HETIAEE . AR C A R L E B R . 5% 2 R 2l 10 4 Ul k1R
M1 2T, ikE AL BRI & e B A E

BURHOTER . SIS . — A% . PR, NG, X R EER
NEBE T REORIE, ERM0EFRRERE, MiRBMELELRITATX
— A BARI R B . B IR R R E S IR S A A . 4R34 [ £
FIEZ XA TAAR R IR TARIE, RAOBER BT

B 754 hzjsj@hzbook.com

EkZHiE: (010) 68995264

B A MhE: LT ER AL EE LS
BB ifD: 100037



EXESERE

( etk R 2 1 L )
RS Y EMH X EK
INEF % XEE
27 ] FEF  BHEF
% &5 % o) 2% JE 18 &
Vg X5 4 e B
LER R EENL
A2 fa 203 WAL



All logical differences are big differences

—Ludwig Wittgenstein

 EX XX/

Again I must remind you that
A Dog's a Dog—A CAT'S a CAT

—T. S. Eliot, demonstrating that

logical differences are not
everything, and nor is logic

XXX X4

We would like to dedicate this book to
philosophers and poets everywhere



Preface

This is a textbook on database management. It is based on an earlier book by the same authors,
Foundation for Future Database Systems: The Third Manifesto (Addison-Wesley, 2000), but it has been
thoroughly revised—indeed, completely rewritten—from start to finish. Part of our reason for wanting
to revise it was to make it more suitable as a textbook (the earlier book, by contrast, was quite terse and
formal and not very easy to read); in particular, most chapters now include a set of exercises, solutions to
which can be found in the Solutions Manual at the Web site (see later in this preface). However, we
have naturally taken the opportunity to incorporate many other changes as well, including numerous
clarifications, a certain amount of restructuring, many more examples, and—we regret to have to
say—quite a few corrections also.

Like its predecessor, the book is organized around the ideas of The Third Manifesto. As Chapter
1 explains in more detail, The Third Manifesto—the Manifesto for short—is a proposal for a foundation
for data and database management systems (DBMSs); it can be seen as an abstract blueprint for the
design of a DBMS and the language interface to such a DBMS. In particular, it serves as a basis for a
model of type inheritance, also discussed in this book. The overall structure of the book is thus as
follows. First of all, it is divided into four major parts:

I.  Preliminaries

II.  Formal Specifications
III.  Informal Discussions and Explanations
IV.  Subtyping and Inheritance

To elaborate briefly:

. Part I (three chapters) sets the scene by explaining in general terms what the Manifesto is all about
and why we wrote it. It also contains an informal overview of both the relational model and a
theory of types. We recommend that you read these chapters fairly carefully before moving on to
later parts of the book.

= Part II (two chapters) is the most formal part. It contains the Manifesto proper and a grammar for
a language based on Manifesto principles called Tutorial D. Nore: This part of the book is
provided mainly for reference purposes; it is not necessary, and probably not even a good idea, to
study it exhaustively, at least not on a first reading. Tutorial D in particular is intended to be
largely self-explanatory. Even though examples throughout,the book are based on it, therefore, it
should not be necessary to study the Tutorial D grammar in depth in order to understand those
examples.

L] Part III is the real heart of the book. It consists of six chapters, one for each of the six sections of
the Manifesto as defined in Part II. Each chapter discusses the relevant section of the Manifesto in
detail, with examples, and thereby explains the motivations and rationale behind the formal
proposals of Part II.

" Finally, Part IV (five chapters) does for type inheritance what Parts I-III do for the Manifesto
proper.

In addition to the foregoing, there are ten appendixes, including one in particular (Appendix J)
that gives an annotated and consolidated list of references for the entire book. Note: References
throughout the book take the form of numbers in square brackets. For example, the reference "[3]"
refers to the third item in the list in Appendix J: viz., a paper by Malcolm P. Atkinson and O. Peter
Buneman entitled "Types and Persistence in Database Programming Languages," published in ACM
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Computing Surveys, Volume 19, No. 2, in June 1987.
We defer discussion of exactly who the book is aimed at and what readers are expected to know to

Chapter 1.

TO THE INSTRUCTOR

The Solutions Manual is available only to qualified instructors. Please visit Addison-Wesley's Instructor
Resource Center (www.aw. com/irc) or contact your local Addison-Wesley Sales Representative to access

the solutions.

THE MANIFESTO WEB SITE

The Manifesto Web site www. thethirdmanifesto.com (available to all readers of this book) contains a
wealth of relevant additional material, including at the time of writing:

= Articles and papers by the authors

= Information about forthcoming seminars and presentations by C. J. Date and others

L] Copies of handouts for various lectures given by Hugh Darwen

= A grammar, suitable for driving a mechanical parser, for the language Tutorial D

L] Links to related Web sites, in particular those for certain projects related to implementation of the

ideas of the Manifesto
The projects just mentioned include:

= Rel: A prototype implementation of Tutorial D by Dave Voorhis, of Armchair Airlines
Computer Services Inc. in Canada and the University of Derby, England. We recommend Rel for
use by teachers and students of relational theory. Rel is available as Open Source from
dbappbuilder.sourceforge. net.

= Duro: A project by René Hartmann to create a relational database library based on the Manifesto,
written in C. It supports a relational algebra and transactions, and is implemented using Berkeley
DB. Duro is available as Open Source from duro.sourceforge.net.

= D4.: D4 is the language used in Dataphor, a commercial product from Alphora, of Provo, Utah.
Dataphor is the first known attempt at a commercial implementation of The Third Manifesto. It
uses syntax similar to that of Tutorial D. Nore: Because the product provides a front end to
SQL, D4 deviates from the Manifesto by including support for SQL-style nulls, finding a conflict
here between the Manifesto and the primary Dataphor design goal of automating application
development. Nevertheless, the language does conform in many other respects and its authors say
that the ideas of the Manifesto "have helped us achieve a level of automation that we never
dreamed possible when we first set out to build the product.” For further information visit
www. alphora. com.

L] D ("D flat"): An amusingly named project undertaken by Peter Nicol in his final year as a
student at the University of Manchester Institute of Science and Technology (UMIST) in the
United Kingdom. A description is available at www.thethirdmanifesto.com.
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There is also an e-mail discussion forum: E-mails to #tm@thethirdmanifesto.com are distributed to
all registered participants. To register and receive information about this forum and how to use it, send
an empty e-mail to ttm-subscribe@thethirdmanifesto.com.
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