J g ¥ B

(REAGENE

(SRR - 552hR)

Jeffrey D. Ullman
HriE 8 X =% £
Jennifer Widom
. 2 BHE K
ML T R e

China Machine Press




BEERGRMEE (IR - $28R)

A First Course in Database Systems (Second Edition)

ZHE (Database Systems: The Complete Book) ( (MIBEZZLHE) , HHector Garcia-Molina, Jeffrey
D. UlimanfnJennifer Widom& 2, H3CAREVIM T HRRAS3HR) —HHE+3, BinEEXEmeait
=R Jeffrey D. UllmanfiJennifer Widom&{ERS. (E&EXA—#STERN. ERAPHARXNE
THREERSZ, TEMNETNRBEENGTSERURXFEREENBAHEZHN. £8ESTRNBEER
ASQL-99, SQL PSM, SQL CLIFIODLERZE, NEIEERITE. APNEARFRNAERINZHL Y
BTHREE, RTABAFEEHE, BAEAREETEELARNSES.

o B EAAMNEEXER, MEHFHNGFIREIENY.

o XWSALEEMIFZAERF T/ ZmEmAYITie.

o LHETE RME/RERAIZITEREN.

o FODMGHREODLAR TEmITRi%it, ASQL-OMRENETIHR-XRigit.

o A TSQLEM{Ti&EFJDBC (Java) #1SQL/CLI (ODBC) 5B EiES X EEAM.

o FETHNTHEEZTENAFPTHEENETESRILE, SFETEMAR, MEE B2E. B
SQL-99i%14, ¥%.

o A& Mikhttp://www-db.stanford.edu/~ullman//fcdb.htmi$g 4t 7 8 & B9 #4184

Jeffrey D. Ullman  #EIEASHHHASEIE, MM SHbA A EHER T164S1E,
HAa3#E (Elements of ML Programming) (Prentice Hall, 1998) ., bR LB EIENIEER
. BiRESA. BARZHENFAEREMIREHTHE. S T Guggenheim Fellowship%%
MR, FEAREEERIERMR. MEFRKSigmodT#R, Karl V. KarlstromZH HERK
FiKnuth3Z,

Jennifer Widom 19874 B2 /RAF IR HALRSEM 26, BORHBEASET M
MESHESTERZR. #WRACM Felow, Guggenheim FelowfiXEERT#ERMR, HER
ZITRBERS, BEFEANMAZRSHAR. BHOARNBERFLEHNUBRBOBIEER
GHXML, BECEUREHMRERS.

PPN

i r? .\

E #

|+ TN A/

AR & et/
ISBN 7-111-10095-6 oo i

Efr: 32.00T

For sale and distribution in the People’s Republic of China

PEARSON

e Www.PearsonEd.com exclusively (except Taiwan, Hong Kong SAR and Macau SAR).
- XRFHPEARKMNERA (FEFTEEFE, BIEHITEE

S, HEN /MR PEATHR) HELTT.
ISBN 7-111-19344-X E=miE hio://

mﬂﬂ £ % %5 : www.china-pub.com )

HZ BoOKS | BRAL: (010) 88379604
® %@ WH#L: (010) 68995259, 68995264
EE{SHE: hzjsj@hzbook.com
ISBN 7-111-19344-X
9"787111"193449 EMr: 59.005T

SRR - X WY




PEARSON

_I—

—

Prennce

Hall

SNSRI

A First Course in Database Systems (Second =aton

— e ep— s I

Jeffrey D. Ullman

Jennifer Widom

T L e iy T

e

A0

HHEX

~chine Pi m.ﬁ_

Ry
_:L@
—.
~
\



ARERAERNE

(SR3ZhR - SB2hR)

Jeffrey D. Uliman

iEEXF &
Jennifer Widom
RriBE K ¥




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

Orlgmal English language title: A First Course in Database Systems, Second Edition
(ISBN 0-13- 035300- O) by Jeffrey D. Ullman and Jennifer Widom, Copyright © 2002, 1997 by
Prentice Hall.

All rights reserved.

Published by arrangement with the original publisher, Pearson Education, Inc., publishing
as Prentice Hall.

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

A4S L FZENR HiPearson Education Asia Ltd 3 AUHLAK Tl HARFE MK iR . R H
W& BEFAT, AMFLMER SR E RIS EEAPNE.

PR TFhEARFESREAN (FafEd EEFE. BIFNTEE S EEGERRX)
WERT,

A 453 N5 Pearson Education (¥4 FH HRER) #OCithir%E, THREETR
s,

FRILER A, BAULR.
FHEEME AtRHRARINES A

t#ﬁﬁﬁﬁ%:ﬂ$,MQ®&mn
EHER%E (CIP) 4B

&b@fi—?%%ﬁ&ﬁﬁ (BESChR - #2hR) / (%) JesrE (Ullman,J.D.) 3. —bi.
LA Tk Kkl #:, 2006. 7

(2 SRR A5 PE)
F 4R 3 First Course in Database Systems, Second Edition
ISBN 7-111-19344-X

L. % 0.Jg- I BdRERL-HM-L V. TP311.13
o E R A B IECIPER X F  (2006) 80625585

FUB T AR #E Glestii iskix & 5 ik 14225 BECAFS  100037)
TiiEgase. BIRE

LR EENRIA RA FIENR - FEBEILREETHRT
20064F7 A %5 TR LIRENRI

170mm x 242mm - 33.25F[13k

Efr: 59.007¢

JLaA+, ﬁh?ﬁfﬁ@‘i‘ BRTT, BRI, HMAHKRITEHIRR
AWk . (010) 68326294



HRB NS

XER UM, FRRENBEEHMESEREAME, EE5EREARF
FHENTIRIUE T ZW R, WIERXENES, FEXREREBERERBHST
LERARKEN, MOGANE, ERLCHERS, ZEAFLR SHETHEEEE]
&4, WEVFERAFTFL R LA R & ORBFMBFN L, HEkmmENLHR
FHEEE, AR THRATENE, CHRETERWEL, REEEANE, XBF%
BN, KM EHARSEEANKETHRGE,

L, ELRERBAKENEDT, REMITENL=LERBRRE, XELATHE
KHEHZEBEY, XATEIEETFAMHRFEESIE, Wtk mELkBEHARIRIXE
HERIE LEAEERE, CREGEREREBEMERE. MkAREILHIRT, *#
B¥XBEREXTENBAZRRNLTEARENLSAEM DA T ZHEGHEEZL.
Fit, 5Igt—#EIMEF HHEN BB RE T BEILEET LR RERBRAESER,
hREHFEN, BIEEENEF—RRKENLHZEE,

P Dok HRH A EE X E EARARRETIRE “HREABEFTRS. B19984F
Frig, EEARRELEEARE T #E, BIEEIMEFHEM L. 23 LENIRE N,
A1 5Prentice Hall, Addison-Wesley, McGraw-Hill, Morgan KaufmannZ 5 % &
AT TREFBAEXRZ, NEBMNAANEEMEHM P EEH Tanenbaum,
Stroustrup, Kernighan, Jim Gray% kJfi& KW —HBHMES, L1 “HEIBEAE" %
BRRER, #iE%>], HREXR. KEALENEE, WEAILTXENBHRA
Ft&iA .

“TEHAEAE” HRTHESE TEANMEERDRE, BENNERA R
THENEEES, EAF7EHEETHEMSERALE, mMEBHES MY RE
HEREPENEE, ANCERAKPHPEREF. €4, “HEIBEMNE 24
HR TIEES @M, XERBEREPHILTREMNOMR, HEFLZERRHAANIERHK
MM EBRE, AP SREITT T RLAVER,

BEEEFH RTINS EMBEM K ENREERL, HEFF3EIMTEILBEMEIFER
MERESA—"FHIBE. Ak, FELTRMKSIHEMBODE, £ “CEHEF
FEHRZ T HREA RS ENEM . B “HENRENE" 20, SR
., MEMFRY “@BFRBE" R, SI#L2EFETHNHEH S “Schaum’s
Outlines” RFIAK “LXKLHMEINKERF”, ATRIEXZENBHOBEE, R
AT EHHAERIMEMNARS, EEATRETHERER., LA, FERE,
EfRHE A%, EHKR%¥, EEREARE,. ERAE, WLk, FEBHE KZE. B/R



iv

BT A%, BAELEAE. FEARKS, RMSRKS. dERiBE kS, &l
KEZ., BREBT RS, BMARE, BT, FEERREBZREMFINEF.OFE
NE A KREMBFIAE T BN SENELFEA R “TREFERS, AR
RELEEE LA R, '

X S 2P W R AR O 0 R SR B RS B,k E R R R LR B AR 3
CEBVREZEESITEN, EPFSEMAHEANM. L T., Stanford, U.C. Berkeley, C. M.
U. FHRAMAEHRERA. MMUEETEFIRM. 8BS0, BIERK. HEILGRES
W, BEE. RFRE., KFELRE, B EE5M%. BEEEFEFENKFETENL
L ERAFEAEORE, MASARFE—FANHBIESRITEZF. ANEL=1+
EMAR, ARCHESHMRNLEMERRM, EXER BRI AENESIZT,
REVEETENRZ2NERYHBREMNAZE,

WRBHIEER . @BMEH . —KOBEE. MEROER, BANWRE, XBREHERE
ME+BE T REHRIE, ERINMWEARERERSE, THRBNELTELERITEIX—
KR AR EERB) ., BHHRERBRMNOEERSREA ., EEN TR EIHFEE
EXBAMOTERBRNSRS THE, RIMWEKAGENT:

B, FhRf4: hzjsj@hzbook.com
BZHiE: (010) 68995264

BRARMbHE: AL HPRE E T RS
HP B ZmAD . 100037



ERESERE
(et FoE ENF)

W LA LBH LEHK
£ BEF  REE RARE

FHA E Yy Fxy - BAF
P 7 49 i AR ez AL
R 2V EmWE SO
7618 & LEST &R X o
MR A2 e A E N o






Preface

At Stanford, we are on the quarter system, and as a result, our introductory
database instruction is divided into two courses. The first, CS145, is designed
for students who will use database systems but not necessarily take a job im-
plementing a DBMS. It is a prerequisite for CS245, which is the introduction
to DBMS implementation. Students wishing to go further in the database field
then take C$345 (theory), CS346 (DBMS implementation project), and CS347
(transaction processing and distributed databases).

Starting in 1997, we published a pair of books. A First Course in Database
Systems was designed for CS145, and Database System Implementation was for
CS245 and parts of CS346. Because many schools are on the semester system
or combine the two kinds of database instruction into one introductory course,
we felt that there was a need to produce the two books as a single volume,
which we call Database Systems: The Complete Book.

However, because many more students need to know how to use database
systems than to implement them, we have continued to package the material
originally in A First Course in Database Systems as the present book, giving
it the new material on modeling and programming in the first ten chapters
of Database Systems: The Complete Book. This new material includes object-
relational data, SQL/PSM (stored programs), SQL/CLI (the emerging standard
for the C/SQL interface), and JDBC (the same for Java/SQL). At the same
time, we have reorganized the material, separating the treatment of object-
oriented models from coverage of the entity-relationship model, and separating
the discussion of logical queries from that of relational algebra. The latter has
been expanded to include operators not in the traditional relational algebra but
necessary to reflect the semantics of SQL.

e Warning: because this book is the first part of a larger book, it contains
certain cross-references to chapters not present in this volume. If you are
uninterested in DBMS implementation, the lack of the referenced sections
will not impede your understanding of the modeling and programming is-
sues considered here. However, if you are considering buying this book,
and anticipate a later study of implementation, you should consider buy-
ing Database Systems: The Complete Book instead.
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Use of the Book

There is adequate material in this volume for a one-semester course on database
modeling and programming. For a one-quarter course, you will probably have
to omit some of the topics. We regard Chapters 2-7 as the core of the course.
The remaining three chapters contain material from which it is safe to select at
will, although we believe that every student should get some exposure to the
issues of embedding SQL in standard host languages from one of the sections
in Chapter 8.

If, as we do in CS145, you give students a substantial database-application
design and implementation project, then you may have to reorder the material
somewhat, so that SQL instruction occurs earlier in the book. You may wish
to defer material such as dependencies, although students need normalization
for design.

Prerequisites

We have used the book at the “mezzanine” level, in a course taken both by
undergraduates and beginning graduate students. The formal prerequisites for
the course are Sophomore-level treatments of: (1) Data structures, algorithms,
and discrete math, and (2) Software systems, software engineering, and pro-
gramming languages. Of this material, it is important that students have at
least a rudimentary understanding of such topics as: algebraic expressions and
laws, logic, basic data structures, object-oriented programming concepts, and
programming environments. However, we believe that adequate background is
acquired by the Junior year of a typical computer science program.

Exercises

The book contains extensive exercises, with some for almost every section. We
indicate harder exercises or parts of exercises with an exclamation point. The
hardest exercises have a double exclamation point.

Some of the exercises or parts are marked with a star. For these exercises,
we shall endeavor to maintain solutions accessible through the book’s web page.
These solutions are publicly available and should be used for self-testing. Note
that in a few cases, one exercise B asks for modification or adaptation of your
solution to another exercise A. If certain parts of A have solutions, then you
should expect the corresponding parts of B to have solutions as well.

Support on the World Wide Web

The book’s home page is

http://www-db.stanford.edu/~ullman/fcdb.html



There are solutions to starred exercises, errata as we learn of them, and backup
materials. We are making available the notes for each offering ‘of CS145 as we
teach it, including homeworks, projects and exams.
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