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Contracts( ) e Star -of ( )
Stars star M ovie-of ( )  Movies
movie Studio-of-star( )  Producing-studio(
) Studios studiol  studio2
, Contracts , 2. 15
, Contracts : ,
2.15
obL , E/R 2. 12
, ODL : ,
2. 13 Star, Movie  Studio, 2. 12
Contracts, , Contract
, , E/R 2.16 ODL ,
E/R Contracts ODL  Contract

interface Contract {
relationship Studio owner OfStar;
relationship Studio producingStudio;
relationship Star star;
relationship Movie movie;

}
2.16 ODL

2.2.6

* 2.2.1:  EIR 2.1.1
34.



2.2.2: 2.1.2 : 2.2.1

(a) :
(b)
I (c) 2.2.1 : ( -
- ) : ODL
: E/R
I (d) : :
2.2.3: E/R 2.1.3 / / :
?
! 2.2. & Led-by 2.2. 3
(playerl, player2, team)
player2 player1
(a) E/R
(b)
' (c) ? :
2.2. 5 2.2.3 E/R : 2.1. 4
! 2. 2. 6: E/R 2215 2.1.6
, 2.1.6
? ?
2.2. 7. 2.1.5 Family,
Family
(person, mother, father)
; , People
* (a) ( )
(b) Family
2.2. 8 E/R 2.1.7
2.3
ODL E/R ,



ODL ,

, , ODL
DBMS ,

number -of-cylinders( ), A utomobile

2. 14 Star Movie Stars-in,

Stars4n

owns( ) M ovies StudioN ame

2. , owns
, StudioName : ,

3.7 : ,

2.3.3

2.15 “ ", (holding),
. 36



Holdings Studios
2.17
, 217
2.3.4
2.16
2
?
; 2.3.2
3.7
2.17
Contracts( ),
”?
ODL :

Holdings

Represents (
2.17
; Holdings
, Holdings :
, /

2.6 2.8

Disney(
2.12
Contracts

E/R

. 37



, Contracts

(star( ), movie( ), set -of-st udios( ( ))
Contract s( )

Contract s( ) 2. 15, Contracts

‘ ” , 2.18

ODL
: ODL
interface Contract {
relationship Star theStar;

relationship Movie theMovie;

2.18
relationship Set < Studio> studios;
};
O
2.3.5
* 2.3. 1 2.19 ODL
? ? ?
I 2.3.2: E/R
( )
, Babies( ) Mothers( ) Nurses
( )  Doctors( ) Births( ) :
2. 20 ,  Births
(baby, mother, nurse, doctor)
/ ,
E/R
(a) :



(b) :

(c) ,
2.3. 3 2.3.2
Babies( ) Mothers( ) Nurses( ) Doctors( )
, 2.21 (
(a) :
(b) (& :
(c) (a) (b) :

interface Address {
attribute string addr;
relationship Set < Customer> residents
inverse Customer :: livesAt;

1
interface Customer {
attribute string name;
relationship Address livesAt
inverse Address :: residents;
relaionship AcctSet accounts
inverse AcctSet :: owner;

b

interface Account {
attribute red balance;
relationship Set < AcctSet> memberOf
inverse AcctSet :: members;

1
interface AcctSet {
attribute string ownerAddress;
relationship Customer owner
inverse Customer :: accounts;

relationship Set< Account> members
inver se Account :: memberOf:

2.19

2. 20 2.21

Births

, Births

39:



I 2.3. 4.

2.3.2 233
! 2.3.5: ODL 2.3.2 2.3.3 EI/R
? ?
2.4
; / ODL
E/R “
A isaB” A B “ "( isa”) )
2.4.1 ODL
Movie C C
C D
2.18 Cartoon Movie ;
ODL
1) interface Cartoon: Movie {
2) relationship Set< Star> voices;
1
, 1) Cartoon  Movie 2)
vVoices,
, voices
voices Movie
( )
: 2.18
titile, year, length  filmT ype(
stars ownedBy, : voices

2.4.2 ODL

, 2.4.1 :

2. 19 M ovie
. 40-

2.3. 4

( isa”)

Movie

voices

Cartoon

2.6),

(

Cartoon

Movie

Movie

an



1) interface MurderMystery: Movie {
2) attribute string weapon;

H

, ? (Who Framed Roger Rabbit?) :

: voices
weapon Cartoon-MurderMystery( - )
: Cartoon( )  MurderMystery( )
interface Cartoon-MurderMystery: Cartoon, MurderMystery {};
Cartoon-MurderMystery Cartoon MurderMystery
Cartoon-MurderM ystery
Cartoon-MurderMystery MurderMystery weapon ( )
Cartoon voices( ) : MurderM ystery Cartoon
Movie : Cartoon-MurderMystery
, Cartoon-MurderMystery ;
Movie 2. 22
: C
C
2.19 Cartoon-MurderMystery
C ;
C
, 2. 22
2. 20 Romance ( )
Courtroom( ) Movie ending(
) Romance { : } :
Courtroom { : }
Courtroom-Romance, Romance Courtroom :
Courtroom-Romance
ODL : ODL
1. : 2.20
: Courtroom-Romance Romance
Courtroom ending( )
2. c : 2.20
Courtroom-Romance Romance ending,

. 41



Courtroom-Romance
ending
C
, ending
(ending) ,
: 2. 19
(Cartoon  MurderMystery)
Movie

Cartoon  MurderMystery

2.4.3

, ODL E/R

E/R ,

2.21 Movie
ODL

Movies

2. 19
MurderMystery

Stars-n owns,

2.23

2.4.4 E/IR

ODL

MurderMystery

. 42.

verdict( ) : Courtroom
, 2.20
. Cartoon-MurderMystery
, title( ) stars( ),
C D
1] ” (isa) C D
D C
D
Cartoon MurderMystery 2.23
Isa Cartoon
Movies Stars  Studios
Cartoon  stars V oices( ) O
E/R (isa)
E/R ODL
2. 19 Cartoon-



E/R : ,

(isa) Isa
; ODL ,
2. 22 3.4 ODL E/R ,
2. 22 : 2.23 - :
: Movies( ) Cartoons( )
MurderM ystery( ) isa( ) :
Movies ( 2. 23 Movies )
; MurderMystery weapon ( ) Cartoon
V oices ( ) 2. 19 Cartoon-
MurderMystery : Movie, Cartoon  MurderMystery
, 2. 23 Cartoon-MurderMystery,
( ) , :
Cartoon-M urderMystery
2.4.5
* 2.4.1: : ODL
C ),
1. , ,
2. ;
3. ,
4. ;
Ise Hyuga , 1943

. 43



(a) ODL

(b) Ise 36000 , 8 14
: 200 “1 2
I 2.4.2: : 2.4.1 ,
? : ?

* 2.4.3: E/R 2.4.1
! 2. 4. 4 2.15 “ people”

2.

3.

(a) ODL

(b) E/R

2.5
, ODL ( ) E/R
4.5 6 SQL

1. (keys)

2. (single-value constraints)

3. (reference integrity constraints)

4, (domain constraints)

6.3 SQL
5. (general constraints) ,
4.5 6.4

. 44.



title Movie , title
( : )
Studio ,
2.5.1
oDbL
O: O, O O
2. 23 2.1 Movie(
Kong , title
King Kong
title
(
, Star Studio, 2.1
name Studio ,
,C

)

year

King Kong
name
E/R
title( )
, , King
),

. 45.



name , name address

2. 24 2.23

2.5.2 ODL

ODL key  keys( )

2. 25 title  year Movie
2.6 1)
interface Movie
(key (title, year))

{
: keys key
, Star , 2.6 8
(key name)
, key(s)
2. 26 , Employee,

: empl D( ) ssNof(

(key emplD, ssNo)
, ODL
(emplD, ssN o)

. 46



ODL
(key (emplD, ssNo) )

2.5.3 E/R
E/R
2.24 2.8 Movies,
: E/R
R , ,
2.6
2.5.4
ODL ,
L] )1
Star ,
1.
2
2. 27 Movie,
-1 length :

ODL

title

2.23

year
E/
2.24
2.6 6) stars
2.5.5
“ null”
title year
length

. 47

Set



; length

U nknown
/
E ,
2.5.5
2.6
? , ODL
(dangling) :
ownedBy
2.5.6 E/R
E/R
R
R
2.28 2.25
owns Studios

. 48

-1 ,
color blackAndWhite,
E
ODL 7) Movie
ownedBy ,
, ownedBy
Studio
(
ownedBy
E F
E F
F R

M ovies, Studios
2.8 2.9

Studio

Presidents

filmType

ownedBy

N ull



Studios

, Runs Studios
2.25 E/R
, Runs Presidents
, Presidents
Presidents,
2.5.7
, 6
ODL
,ODL
6.3 SQL
, stars
E/R ,
obL
10 ,
2.29 2. 26 E/R 2 26
10 , “ S 11,
[13 : 1”
2.5.8
2.5 1; ODL
* (&) 2.1.1
(b) 2.1. 3
* (¢) 2.1.5
(d) 2.4.1

Studios
( )
Studios
m
101.5
60 240
Movie stars
2.25
O

. 49.



(weak entity set)

(Crew),

2.5. 2 E/R
* (a) 2.2.1
(b) 2.2.3
(c) 2.2.6
(d) 2.4.3
(i) ; (i)
! 2.5. 3 E/R
E:i,E2, ,En ) R
(e,e, ,&) (fi,f2, ,fs) R
K : n= 2;
I, Ki Ei
(a) R
* (b) R E: E:
(c) R E:
(d) R
I 2.5.4: 2.5.3 : n
Ei , Ki
! 2.5.5:
)
2.6
2.6.1
F :
, E
2. 30
1.
1 2 :
C ) :
: 2. 27
unit -of
2.6.3

E., E-,

Crew

R
K,

E. E., R
2 R
K

( 2.24
E

F

, number

number

name



ODL :
ODL
2.5.2 :
¢ " (object identity),
2. ,
, Sapiens : ,
M ember -of ,
2.27
2.28
E/R ) ODL

”?

(Homo Sapiens) ;Homo

2.2.5

. 51-



2.31 2.28 2.8 Contracts( )
Contracts Contracts salary( ) :

2.6.2

2.30 Crew ( ) , ;

1. Crew ,

Crew ,

2.6.3

1. : 2. 27 Crews 2.28
Contracts
2. ,
2.27 U nit -of 2. 28

2. 27 , Crew , Crew

52



E/R

2.6.4

2. 6.

2.6. 2

2.6. 3
2.6.4:

(a)

* 1 (b)

20

2.7.1

2.32

1
2.6.1
2.3.3 E/R
E/R
Courses( ) Departments( ),
L eagues( ) Teams( ) Players(
2.7
60 70
E/R
E/R
member ( )

owner (

"( starsHn”)

. 53.

)



: Starsin( ), “ ” :
2.25 Starsln -

Stars(name, address)
M ovies(title, year, length, filmT ype)

Starsin ()
Stars( ) : ,  Movies( )
Starsin
, - , Starsin :
, Starsln
Stars Starsln; , Stars
Starsln ) TheStar,
- T heMovieg M ovies Starsln
m  Movies s Stars Starsin  (m,s)
2.29
Starsin 1 Sharon Stone Basic Instinct 2
Sharon Stone/ Tota Recall / , 3 Arnold Schwarzenegger/ T otal
Recal | / ,
Starsln , Starsln , O
2.29
2.7.2
2.33 2. 32 2.30 O

54-



2.32
2.7.3
( )
, Stars
2. 34 2.31
Stars( ),
M ovies( ),
2.31
2.32
, Stars

Movies

, Sharon Stone

2. 30
2.30 Starsin
, 2.30

Starsin

, Stars

2.31

to

Sharon Stone ;
Basic Instinct  Tota Recall
( Sharon Stone)

M ovies



*

2.7.4

2. 7. 1.

(a)

(b)

(c)

(d)

2.7. 2:
2. 1.

2.1.1
2.1.3
2.1.5
2.3.2

3:

2.7.4:

2.7.5:

. 56

(ODL, Object Definition Language)

k

2.32

2.7.1

(k> 2),

2.8

/

ODL

ODL

2.7.3

2.7. 4

E/R



/ : E/R ,

ODL E/R
() , ODL
E/R
R) 1 ( )
: ODL E/R
, E/R
: ODL E/R
ODL
R
E/R
2.9
[3] /
[ 2] ODL
Group)
www. odmg. org ODL

E/R

( obDL E/

OoDL
isa

E/

[4] [1] -

(ODMG, Object Data M anagement

info@odmg. org :http: //

[1] Batini, C., S. Ceri, and S. B. Navathe, Conceptual Database Design, Benjamin/ Cummings,

Redwood City, CA, 1992.

[2] Cattell, R. G. G (ed.), The Object Database Standard: ODMG-93 Relesse 1. 2, Morgan-

Kaufmann, San Francisco, 1996.

[3] Chen, P. P, The entity-relationship model: toward a unified view of data, ACM Trans. on

Database Systems, 1:1,pp.9 36, 1976.

[4] ElI Masri, R. and S. B. Navathe, Fundamentals of Database Systems ,

Menlo Park, 1994.
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2
5
SQL,
, 2
3.1
M ovie
Movie

58-

SQL( )

2.1

ODL E/R
2.5. 1 . ”
3.1
M ovie, 2.4
, 3.2 ODL
: title, year, length
title year length | filmT ype
Star Wars 1977 124 color
Mighty Ducks 1991 104 color
Wayne's World | 1992 95 color
3.1 Movie

1)
2)
3)
4)
5)

interface M ovie {
attribute string title;
attribute integer year,
attribute integer length;

ODL

filmType

attribute enum Film ( color, blackAndWhite ) filmType;

3.2 Movie ODL



3.1.1

length “

3.1.2

3.1.3

color,

3.1

M ovie

" (attribute) ;

Movie

ODL

3.1

3.2 0DL

E/R

, 3.1

Movie ( title, year, length, filmType)

3.1
title year

length  filmT ype

(Star Wars, 1977, 124, color)

, 2. 23

, 2.23

"(movie ID),

moviel D

Movie

title year length

filmT ype

" (attribute)

Star Wars 1977 124

3.2

Movie
. 59.



title - Star Wars
year - 1977
length — 124
fileType - color

3.1.4

ODL
) ODL name
Struct Name{string first, string last}
, first | ast 3.2.2
., 3.1 M ovie
: , color
black AndWhite
3.1.5
, 3.1 ,
3.1
, 3.3 3.1
3.1 3.1

(Star Wars, 1977, 124, color)
60-



ODL

3.3

3.1.6

Movie

&

: 2
E/R ,
(1977, Star Wars, color, 124)
year title filmType | length
1992 Wayne's World color 95
1991 Mighty Ducks color 104
1977 Star Wars color 124
3.3 Movie
, Movie
1980 ,Movie Mighty Ducks

E/R

Wayne' s World

61



3.1.7

3.1 1 3.4 ,
(a) ;
(b) ;
(c) : ;
(d) ;
(e ;
(f) ;
(9)
3.1.2: )
):
* (a) 3 , 3 : 3.4 Accounts;
(b) 4 , 5 ;
(c) n , m
accNo | type balance firstName lastName | idNo account
12345 | savings 12000 Robbie Banks 901-222 12345
23456 | checking 1000 Lena Hand 805-333 | 23456
34567 | savings 25 L ena Hand 805-333 34567
Accounts Customers
3.4
3.2 ODL
( )
( ) : ,
) , 2
ODL E/R
) 1 2 1 )
( E/R ), ,
, ODL 3.3 E/R
3. 4 ODL E/R (

62




ODL

, ODL

3.2.1

3.2

311

Movie

3.2.2

ODL

3.2

ODL

ODL , 0

: “ Mon” ) Tue

ODL E/R :
4.5
Stitle ,year  length , filmT ype
: Movie

Movie ( title, year, length, filmType)

. 63



interface Star {
attribute string name;
attribute Struct Addr
{ string street, string city } address;

}
3.5
3.3 2.3 Star , 3.5
: address street  city :
name ODL
city, adress : ,
Star ( name, street, city )
3.6
, ODL
(Set) (Bag) (Array) (List)
name street city
Carrie Fisher 123 Maple St. Hollywood
Mark Hamill 456 Oak Rd. Brentwood
Harrison Ford 789 Pam Dr. Beverly Hills
3.6
A )
A :
3.4 Star ,
ODL 3.7 Carrie Fisher
3.8 3.6

64-

13

name

) street

3.6
Carrie Fisher”,

0



3.5

Harrison Ford
3.10

( ODL)

Datalog(
SQL

)

interface Star {
attribute string name;
attribute Set <

, , ODL

4.1 4.2

Struct Addr { string street, string city }

birthdate

> address;
1

3.7
name street cty
Carrie Fisher 123 M aple St. Hollywood
Carrie Fisher 5 Locust Ln. Malibu
Mark Hamill 456 Oak Rd. Brentwood
Harrison Ford 789 Padm Dr. Beverly Hills

3.8
birthdate Star
3.7 ODL
Star

Star ( name, street, city, birthdate )

3.8

3.10

, Carrie Fisher

Date

Carrie Fisher

65-



interface Star {
attribute string name;
attribute Set <
Struct Addr { string street, string city }
> address;
attribute Date birthdate,

b
3.9
name street City birthdate
Carrie Fisher 123 Maple St. Hollywood 9/ 9/ 99
Carie Fisher 5 Locust Ln. M alibu 9/ 9/ 99
Mark Hamill 456 Oak Rd. Brentwood 8/ 8/ 88
3.10
Harrison Ford :
Ford Star ,
) ODL
’ , 3. 7 1] ”
L]
( )
3.2.5
3.2.3
, ODL (Bag) (Array) (List)
( ) n ,
n )
count, : 3.7
123 M aple St. , Hollywood Carrie
Fisher , 5 Locust Ln.,Malibu ;
name street city count
Carie Fisher 123 Maple St. Hollywood 2
Carie Fisher 5 Locust Ln. Malibu 3
SQL DBM S
SQL 4.6 5.4

DBMS
66-



——position( ) :

; Carrie Fisher , Hollywood ,
name street city position
Carie Fisher 123 Maple St. Hollywood 1
Carrie Fisher 5 Locust Ln. M alibu 2

: street —city( - ) , Star
name streetl cityl street2 city2
Carrie Fisher 123 Maple St. Hollywood 5 Locust Ln. Madibu
3.2.4

ODL ODL ) 2.6

Movie , 3.11

interface Movie {
attribute string title,
attribute integer year,
attribute integer length;
attribute enum Film ( color, blackAndWhite ) filmType;
relationship Set Star stars
inverse Star starredin;
relationship Studio ownedBy
inverse Studio owns;

b
3.11 Movie
ow nedBYy,
ODL
: ownedBy
, Studio Movie
Studio owns, Movie
stars starredin

67



Ol 02 y 02 Ol y Ol
O:
3.6 name Studio : ODL ( 2.6):
interface Studio {
attribute string name;
attribute string address;
relationship Set Movie owns inverse Movie: : ownedBy;
}
3.1 Movie ;
studioName 3.12
studioName
title year length | filmType studioName
Star Wars 1977 124 color Fox
Mighty Ducks 1991 104 color Disney
Wayne's World | 1992 95 color Par amount
3.12 Movie
3.2.5
3.11 stars ownedBy
: Studio ownedBy
, stars : Set Star : A B
1. : ;
2. , :
: 3.7 ,
3.7 name Star ; , starName

68-



Movie

, 3.13
title year length | filmType studioName starName
Star Wars 1977 124 color Fox Carrie Fisher
Star Wars 1977 124 color Fox Mark Hamill
Star Wars 1977 124 color Fox Harrison Ford
Mighty Ducks 1991 104 color Disney Emilio Estevez
Wayne's World | 1992 95 color Paramount Dana Carvey
Wayne's World | 1992 95 color Paramount Mike Meyers

3.13 Movie
C k R:, Rz, , Ry, C
C ) C )
Ri, Rz, , R«
C o] R: m : R n
R: : R ) ,
o] C , nX n¥ X nk
3.8 C X R: R:
C Y Z , C
R1 Y1, Y2 : R> 71, 72,73
X ¢ X
, C C

( X, Y1, z1) ( X, Y1, Z2) ( X, Y1, Z3)

( X, Y2, z1) ( X, Y2, Z2) ( X, Y2, Z3)
Y Z

3.2.6

ODL

Movie

G C

69-
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( )
, Movies  Studios owns, M ovies
, Movies ,
, Studios ,
, name :
certificate number” ( ),
3.9
, , Movie
title year length filmType studioName cert#
Star Wars 1977 124 color Fox 12345
, 12345 Carrie Fisher Star ODL
, Star [13 7
Carrie Fisher
cat# name street city starredin
12345 Carrie Fisher 123 M aple St. Hollywood Star Wars
3.2.7
ODL : ODL —_—
: , 3.7
: Star : Starredlin ,
: ) : (
)



Star Starredin : Star Starredin,
Movie starName 3.3.2 —_—
: ( ) :
, 3.7
ODL : ,
, : E/R ,
( )
3.2.8
3.2 1 ODL
* (a) 2.1.1
(b) 2. 1. 2( )
(c) 2.1.3
(d) 2.1.4
(e) 2.1.5
* (f) 2.1.6
3.2 2 2.7 ODL 2.1.8
?
! 3.2 3 3. 14 “ " ODL :
( ; ) ‘ "(referrals) ,
ODL

interface Customer {
attribute Struct Name
{string first, string last } name;
attribute Set<
Struct Phone {string type, int number}
> phones;
relationship Customer referredBy inverse referrals;
relationship Set< Customer> referrals
inverse referredBy;

3.14

ODL



ODL
, 3.7 Movie , ;
; Wayne' s
World ) : Star
( 121 5 7.7 ) ,
3.3 E/R
E/R ODL E/R
., E/IR ,
E/R ODL
1. E/R , ,
, 3.2.5 , stars
M ovie ,
2. ObL , : E/R
, 3.4 , E/R
, Lives-at
3. E/R : : ODL
3.3.1
3.3.3
E/R ODL

72



3.3.2
3.10 3. 15( 2.8) - Movies( ) Stars( )

Studios( ) Movies title year length  filmType :
M ovies 3.1 3.1 Movie

3.15 E/R
3. 11 , 3.15 Stars, - hame( )
address( ) : Stars
name address
Carrie Fisher 123 Maple St. , Hollywood
Mak Hamill 456 Oak Rd., Brentwood
Harrison Ford 789 Palm Dr., Beverly Hills
3.3 Star ( 3. 6) : :
——sStreet city——
Stars 3.6 Star , 2.8 E/R
; Stars address . street  city
3.3.2 E/R
E/R R,
1 R R
2 R , R )
R , ’
) R R

73



3.12 3.15 Owns Movies  Studios
, Movies , title year, Studios name, Owns
title year studioName
Star Wars 1977 Fox
Mighty Ducks 1991 Disney
Wayne' s World 1992 Paramount
; studioName, Studios name
3.10 Movies ( 3.1,
3.6 Movie ( 3.12) , stars
]
3. 13 : 3. 15 Stars-n title  year
(Movie ) starN ame( Stars ) 3. 16 Stars-
In : 3.1 3.13 ,
M ovie( Star) (length  filmType),
3.13
year 3.16
: “ King Kong”, year
]
title year starName
Star Wars 1977 Carie Fisher
Star Wars 1977 Mark Hamill
Star Wars 1977 Harrison Ford
Mighty Ducks 1991 Emilio Estevez
Wayne s World 1992 Dana Carvey
Wayne s World 1992 Mike Meyers
3.16 Stars-In
ODL , E/R
ODL
ODL
3.14
2. 12( 3.17)
3.17 Contr acts( )
Contracts ( ),

74



” 11

, E/R

, 3.7
Contracts
1. starName( )
2. title( ) year(
3. studioOfStar (
Studio
4, producingStudio(
3.3.3
E/R
1. W
! ” W
2. W
)
3. : ,
3.15 2. 27
Studios ( name, addr )

ODL
ODL

Crews,

ODL

13

E/R

name”’,

3.18

. 75



Crews ( number, studioName )
U nit-of (number, studioName, name)

Studios Crews
Crews Crews Crews ,
Crews Stutios name
studioName Crews
3.18 Crews
U nit-of, ,
E/R , ;
U nit-of Crews number  studioName, Stutios
name Unit-of “ ” : studioN ame
name
, Disney crew # 3  Disney , U nit -of
(Disney crew # 3, Disney)
U nit -of
(3, Disney, Disney)
; U nit -of studioName name : ;
Unit-of (number, name)
; U nit -of : Crews
O
3.16 2.6.1 2.31 2.28 Contract s( )
3.19 Contracts
Contracts ( starName, studioName, title, year, salary )
Stars Sturdios :
Movies , Contracts salary( )
Star-of, Studio-of M ovie-of
Contracts
, ; 2.13 E/R :
: contracts stars( ) movies( )  studios
( ) ,  Contracts salary/( )
3.15 3.16

76-



3.3.4

3.3 1

3.3.2:

3.3 3
(a)

3.20

3.20

3.21

2.28

E/R

E/R

E/R

E/R

3. 19

E/R

Contrancts

3.21 *©

E/R

. 77



(b) 2.6.1

(c) 2.6.4(a)
(d) 2.6.4(b)
3.4
E/R
oDL
E/R : “
ODL E/R
3.4.1 ODL
, ODL
3.17 2.22
1. Movie( )
2. Cartoon( ), Movie
voice( )
3. MurderMystery( )
4. Cartoon-MurderMystery(
( )
Movie

, - weapon(

Cartoon MurderMystery

Movie(title, year, length, filmT ype, studioName, starN ame)

3.13

voice ,

Cartoon,

Movie

Cartoon(title, year, length, filmT ype, studioName, starName, voi ce)

MurderMystery,
, weapon

, MurderMystery

, Movie

MurderMystery(title, year, length, filmT ype, studioN ame, starName, weapon)

, Cartoon-MurderMystery

78-

Movie :



voice weapon :
Cartoon-MurderMystery ( title, year, length, filmType, studioName, starName, voice,

weapon) O
3.4.2 : "
E/R isa( ) ,
E/R E/R
3.22 E/R
3.18 2.22 E/R , E/IR
2.23, 3.22
Movies( title, year, length, filmT ype), 3.10
2. MurderMysteries(title, year, weapon) :
3. Cartoons( title, year) :
: Voices
4, Voices(title, year, name), Stars Cartoons V oi ces
Stars : Cartoons
, 3.22 Cartoon-M urderMysteries :
3. 17 :
: Voices ,  MurderMysteries
, Movies

Movies, Cartoons MurderMysteries

, Cartoons V oices ,
79-



Cartoons , V oices

, 3. 17
Cartoons ,
: 3.7 O

3.4.3

3.4.1 3.4.2 oDL
3.17 , ’ |

, E/R ( )
, 3.18
3.4.4 NULL
) ",  NULL
NULL ,
! ’ SQL
: 59
NULL
NULL
3.19 3.17, ,

Movie( title, year, length, filmT ype, studioN ame, starN ame, voice, weapon)
(Who Framed Roger Rabbit?)

, NULL ; “ voice”

: (TheLittle Mermaid) : : weapon
NULL (Murder on the Orient Express) voice

NULL, (Gone With the Wind) voice weapon NULL
3.4.2 ,
, 3.4.1 :
: - (star-voice)
starName NULL,

80-



3.4.5

3.4 1. 3.23
3.4. 2 3.24
E/R
identity),
341
3.4 3
* (a) 2.4.1
(b) 2.4. 4
3. 4. 4
* (a) 2.4.3
(b) 2.4.4
! 3.4.5: 3.25

interface Course {
attribute int number;
attribute string room;

relationship Dept deptOf

coursesOf;

H

interface L abCourse : Course {
attribute int computerAlloc;

b

interface Dept{

unique attribute string name;

attribute string chair;

E/R

3.23

OID,

ODL

E/R

E/R

inverse Dept::

relaionship Set< Course> coursesOf

inver se Course: : dept Of;

3.24

ODL

3.4.1 E/R

ODL ,
, Course
, Coursel D

3.25

3.4.5

3.4.1
" (object

81-



! 3.4.6: ODL
?
3.5
: 3.8 4.5
constrain) (independence constrain)
3.5.1
R 13 n 13 R
An ( :
B B A:Az2 An- B,
B"
A11 A21 ,An ’ y
AlAZ An—> Bl
A:A: A.- B:
AiA2 An- Bn
A:A: A.- BiB: Bn
3.26 R , t u,
3. 20 3.13
Movie, 3.27
Movie ,
title year - length
title year —» filmType
title year —» studioName
; title
ear,
y 3. 26

title year — length filmT ype studioName
year

82

title

3.7

3.4.5

(existence

A1, Az,

),

“ A1, Az, An



, 3. 27,

title - filmT ype : Movie
: : title filmType
; Movie
King Kong — — , ,
length, filmType  studioName
Movie : title year

title year length | filmType studioName StarName

Star Wars 1977 124 color Fox Carrie Fisher
Star Wars 1977 124 color Fox Mark Hamill
Star Wars 1977 124 color Fox Harrison Ford
Mighty Ducks 1991 104 color Disney Emilio Estevez
Wayne' s World | 1992 95 color Par anount Dana Carvey
Wayne' s World | 1992 95 color Par anount Mike Meyers

3. 27 Movie
title year » starName
; title  year ,
, Movie :
ODL ; ,
: Movie ,
3.5.2
{A11 AZ! ) An} ’

1. , R

H A11 A21 ,An

2. {A, A2, A} R )

83




A1A:

M ovie
“ 19777,
M ovie

3.21
—title, year
3.20

An R B [1] ” ’
A1, Az A, B ( ) )
: : "Star Wars”, :
length 124,
: "Star Wars" "1977"
title  year ; length

A, A( {A})

{title, year, starName} 3.27 Movie

starName title year ,

, length, filmType  studioName
title, year  starName

{title, year, starName}
? title  year starName,

, {title, year}

{ year, starName} : ; :

key)

3.5.3

year starName - title
; {title, starName} :

0

; (primary

" (superkey), " (superset of a key)
: ( ) :

84-



(key) - " (superkey) , !

; "(candidate key)

3.22 3.21 : {title, year, starName}

: : {title, year, starName, length}

3.5.4
ODL E/R )
E/R +3.5.5
ODL E/R : ( )
3.23 3.10 3.11 Movies  Stars
{title,year} {name} :
Movie(title, year, length, filmType)
Stars(name, address)
R )
R
[13 ” ’ R
E: E- ° ” , E:
R , E- R
, R
3.24 3.12 owns( ), M ovies
“ ” : owns Movies title
Ow ns(title, year, studioName)
., 3.13 Movies Stars ¢ )

Stars-in(title, year, starName)

ODL

Studios
year Owns

Stars-n(



R
3.5.5 ODL
ODL
3.2.6 :
, ODL
ODL
(
) C
, C
C
( 'R
, D
1 R .
: C
3.25 3.7

1. Studio(M ovie
86-

ODL

E,
D R
R
), 3.2.7
R
' R
C
Movie
ow nedBy

)

ODL

Movie

studioN ame;



2. Star(Movie stars ) starName

, Movie ,
, Movie , ;
{title, year, starN ame}
3.13 Movie : title  year :
starName
: C C :
C ; C ;
C D , C C
D
; 3.2 , ODL
3.7 , - ”
, E/R
3.5.6
3.5. 1: ,
(ZIP Code) (7 ) ?
? ; ;
2 2
?
* 3.5.2
, X,Y,Z X,Y, Z ?
?
! 3.5.3: 2.3.2 (Births)
! 3.5 4 R A Az, A , R
( n )
* (a) A1
(b) A A:
(c) {A1, Az} {As A}
(d) {An, Az} {A1, As}
ODL E/R ) E/R
3.2

. 87



3.7 :
3. 26 R A,B C,
C, R A-C ?
R A : C
A (a, b, ) (a b2, c2)
A,B,C R A-B, A , B
b= b (a,b,c) (a,bc), b
R B-C, B , C
: C A
, A-C
, (equivalent)
T S :
"(follow from) T : S T, T
-
N " (transitive rule) 3. 26

3.6.1 /

88-

3.6

3.5 1
AiA2 An-> BiB:2

Bm

AlAZ An—» Bl
AlAZ An—» BZ

AiA2 An— Bnm



A:A: A.- BiB: Bn A:A

(=12 ,m) “ ”
A:A: A.- Bi(iF 1,2, ,m)
- BiB2 Bmn “ ”
: 3.20
title year - length
title year - filmT ype
title year —» studioName

title year - length filmT ype studioName

3. 27 3.20 Movie

titleyear - length

title - length
year — length
, title length,
( King Kong), , year length,

3.6.2

AiA2 Ar- B ; B A :

title year — title

“ A, Az, A

: ( )
A:A2 An- B:iB2 Bn,
B A ,
B A,

An—> Bi
A:A: A
]



B
3.28
An} S
A:A: Ar-> B
{ A1, A2, AW}
y Al,AZ, ,An
3.29
X
2. :
B, B2, , Bm
C X
3.
X X ,
4,
Az, ,An}+
3.28
E,F

A,

titleyear - year length

year :
A:A: A.- BiB: Bn
AiA2 An-> CC2 C, C B
, C A
3.28
3.6.3
{ A1, A2, , An}
. S { A, A2,
B, S
,A1A2 A- B S
A:Az  An :
{ A1, A2, , A}
{ A1, Az, [ An}
) X { A, A2, A0}
B:B Bm-> C,
X , C
2,
X
X { A1,
A, B,C, D,
:AB - C 3.29



, , , AiA2 Ans D ( , D
A : ) : S
R AiA2 Ar- D
0 D A1, Az, An :
AA: A.- D ,
D BiB: Bm— D X ,
i= 1,2, ,mR AiA: An— Bi , R A1, Az, As
B:, B2, ,Bn R B:B: Bmn- D,
D R AiA: An> D
; , D { AL A2, LA},
A:A2 An- D : )
A:A: A.- D ,D { AL, Az, ALY ,
BC - AD,D - E CF -B {A,B} . {A,B}’ ?
X = {A,B} , , AB - C
X C X , 2
, X {A,B,C}
, BC -~ AD X A D
X A X , D , , X {A,B,C,D} ,
D_.E E X X {A,B,C,D,E} X
, CF - B , X ,
{A,B} = {A,B,C,D,E}
, AA
A.- B S S { A, Az, A} B
{ A,A2, A}, AiA2 A B S; B { Ay, A2, LA}
, S , :
, B:, Bz, , Bnm { A1, A,
A} AiA: An- BiB: B S
BC - AD BC - A BC - D

91.



; A, A2, A AAL Az, A}
v A1, A2, An A1, Az,
An , , {AL, Az, LA},
, {AL, A2, A} S, S’
3.29 3.28 AB - D
{A.,B}", {A,B,C,D,E} D
, AB - D
, D - A ,
{D}’ , X = {D} , D-E E
X X : X ; ,
{D} = {D,E} A {D,E} : : D - A
3.6.4
AiA2 An—- BiB2 Bn B:B2 Bm— Ci:C R ,  AiA:
An- CC. G R
cC A
, 3.6.3 A:Az2  An-
C:iC: & , { A, A2, A}
A:A2 An- BiB2 Bnm , Bi, B2, ,Bnm { A1, A2, A}
: BiB. Bm- CiC: G GCi,C, |G { A, Az,
An}" C { A, Az, LA},
AiA: An- GC G
A:A2 A.- BiB: Bn BB Bm- CiC: Ci
3.30 3.12 Movie : 3.2.4 :
Movie Studio ow nedBy
title year length filmType studioName
Star Wars 1977 124 color Fox
Mighty Ducks 1991 104 color Disney
Wayne' s World 1992 95 color Paramount

92.



Title year length filmType studioName studioAddr
Star Wars 1977 124 color Fox Hollywood
Mighty Ducks 1991 104 color Disney Buena Vista
Wayne' s World 1992 95 color Paramount Hollywood

3.6.5

2. 6)

title year —» studioName
studioName - studioA ddr

Movie

ownedBy

Studio

title year - studioAddr

R(A,B,C),

)

A - BC,

AB - BC(

address

A-B,A-CB-AB-CC-

AB - C,AC - B

{A .B,B-ABLCCLB}

{A_-B,B-CC-A}

A - A,

BC -

93



,3.6.3
, , (Armstrong)

{B:,B2, ,Ba} {Ai,A: ,A}, AA: A.- BiB: Bn

AiA2 An- BiB2 Bn, C1,C2, ,Ck, A1A2  An
C.iC: G- BiB: Bm CiC: Ck
A:A: A.- B:B: Bn BB Bmn- CiC: C«, A:A2 Ano
CiC2 &
3.6.6
* 3.6. 1 R(A,B,C,D) AB - C,C - D D
- A
(a)
(b) R
(0 R ( )
3.6. 2 : 3.6.1
(i) S(A,B,C,D), A-B,B-C B-D
(ii) T(A,B,C,D), AB - C,BC - D,CD - A AD - B
(ii) U(A,B,C,D), A-BB-CC-D D>A
3.6.3: 3.6.3 )
* (a) AiA2 An-> B , C . AilA:2
AC- B
(b) AiA2 Ar- B , C ,  AiAz2  An
C- BC : ,3.6.5 “ ”
(Armstrong) mo ”
(c) A:Az An- B:B: Bm CiCz Ck- D , B
C , A:A2 AnE:iE2 Ei-> D , , E B C
(d) AiA: A.- B:B: Bn CiC: Ci- DiD: D; ,
AiAz2 AnCiCz Ck-> B:i1B2 BmDiD:2 D
A C B D
( )
3. 6. 4 :

94.



* (a) A -B, BLA

(b) AB - C, A-C, B-C
(c) AB - C, A -C, B-C
3.6.5: ,
3.6.6: X Y X Y, X Y,
3.6.7: (X") = X~
3.6.8: X = X, X (
R(A,B,C, D)
(a)
(b) {A,B,C,D}
(c) {A,.B} {A,B,C,D}
3.6.9: 3.31
3.6.10: : F ;
: Armstrong ( 3.6.5 ) F
, Armstrong ,
3.7
ODL ( , E/R
, 3.22
( ) ( ) :
3. 27, 3.30 ,
: ) ) ) ( )
: “ Boyce-Codd " (Boyce-Codd Normal Form), “ BCNF”,
BCNF ,

. 95.



96-

title year length | filmType | studioName starName
Star Wars 1977 124 color Fox Carrie Fisher
Star Wars 1977 124 color Fox Mark Hamill
Star Wars 1977 124 color Fox Harrison Ford
Mighty Ducks 1991 104 color Disney Emilio Estevez
Wayne sWorld | 1992 95 color Paramount Dana Carvey
Wayne s World | 1992 95 color Paramount Mike M eyers
3.30 Movie
3.7.1
”(anomaly)
1. 3.30
2. )
: (Star Wars) 125 :
, 3. 30 ,
, : Movie
3. ,
: Mighty Ducks Emilio Estevez, :
Movie Mighty Ducks :
(104 : 95 ) ( )
3.7.2
4] ” R R ’
R
{ A, Az, , An} R, R S T,
{ BlsBzy le} {Cl!Czl 1Ck}s
1. { A, A2, ,Ax} = { B1, By, , Bm} {C1, Cq, , C}
2- S R { 811 821 ’ Bm} ’
t, t B1, Bz, , Bm
1) S 1 ) R S 1
S S
3. : T R {C4, C2, , C«}



3.32 3.30 Movie
: 3.7.3
1. Moviel, starName
Movie2, title,year  starName
: 3.30
M oviel
{ title, year, length, filmT ype, studioN ame}
3.30 ,
{Star Wars, 1977, 124, color, Fox}
Moviel 3.31
title year length | filmT ype studioN ame
Star Wars 1977 124 color Fox
Mighty Ducks 1991 104 color Disney
Wayne' s World | 1992 95 color Paramount
3.31 Moviel
, 3.30 Movie2
starName : Movie2 3.32
title year starName
Star Wars 1977 Carie Fisher
Star Wars 1977 Mark Hamill
Star Wars 1977 Harrison Ford
Mighty Ducks 1991 Emilio Estevez
Wayne's World | 1992 Dana Carvey
Wayne's World | 1992 Mike Meyers
3.32 M ovie2
, 3.7.1 ; ,
Moviel :
Moviel Star Wars ;
; Mighty Ducks
: Movie2
Moviel
; Movie2
M ovie2

title, year

97

O

Star



Wars Carrie Fisher

: 1997 Star Wars
Carrie Fisher : Star Wars
3.7.3 BC
: ; “ Boyce-Codd
",  BCNF
R AiA2 Ano B,{ A1, A2, ,An} R
; R BCNF
, BCNF
BCNF :
; BCNF BCNF ;
, BCNF
A:A2 An—- BiBz Bn R A AL A2,
A} R ; R BCNF
BCNF : A:A: A.- BiB: Bn
A:A2  An— Bi( i=1,2 ,m) Bi A
( A:A2 An- BiB2 Bnm ), A:Az2 An-
Bi BCNF
3.33 3.30 Movie BCNF :
3.21 {title, year, starN ame} :
3.21
: {title,

year, starName} Movie

title year — length filmT ype studioName

Movie ODL

{ title, year }, length  filmT ype,
ownedBy

: : title year

starName , BCNF , Movie
BCNF , BCNF : :

, title year — length, BCNF O

3.34 , 3.31 Moviel BCNF

title year — length filmT ype studioName
98-



: , title  year

, Moviel { title, year } , Moviel
title  year, , Moviel BCNF
O
3.35 BCNF :
A B
1 BCNF :
BCNF : ,{A, B}
2. A - B , B - A A ,
Al( , A) , BCNF
3B - A , A - B 2
4. A - B B - A A B
: BCNF
4, , BCNF
, —emplD
ssNo , ) ,
O
3.7.4 BCNF
1. BCNF
(3.7.6 ),
3.35 ,
: BCNF 3.7.6 , 2
: , BCNF
BCNF
A:A: A.- BiB: Bu; { A1, Az,
;An} ’
{ A1, A2, A0} 3.33 3.33 BCNF
BCNF ,
) ] A ] B

99.



3.36

BCNF

2.

BCNF

length, filmType  studioName,

, 3.30

title year - length filmT ype studioName

Movie

title year

Movie

{title, year, length, filmT ype, studioName}

Movie

{title, year, starN ame}

: 3.32 Moviel Movie2
) BCNF
3.37 3.30 MovieStudio
3.34
title year length | filmType | studioName studioAddr
Star Wars 1977 124 color Fox Hollywood
Mighty Ducks 1991 104 color Disney Buena Vista
Wayne's World | 1992 95 color Paramount Hollywood
Addams Family | 1991 102 color Paramount Hollywood
3.34 MovieStudio
, MovieStudio
Paramount ( ) : Paramount
3. 36 ( )
ownedBy,
address
, 4] ” 3 30
M ovieStudio

, title  year(

100-

title year —» studioName
studioName - studioA ddr

title year - studioAddr

)

{ title, year }

title year - length filmT ype
M ovieStudio

3.33

length,



studioName - studioA ddr
, M ovieStudio BCNF

{studioName, studioA ddr}
studioAddr( ) M ovieStudio

{title, year, length, filmT ype, studioName}

3.34 : 3.35 3. 36
MovieStudiol MovieStudio2 BCNF MovieStudiol { title,
year }, MovieStudio2 {studioName} :

O
title year length | filmType | studioName
Star Wars 1977 124 color Fox
Mighty Ducks 1991 104 color Disney
Wayne's World | 1992 95 color Paramount
Addams Family | 1991 102 color Par amount

3.3 MovieStudiol
studioName studioA ddr
Fox Hollywood
Disney Buena Vista
Paramount Hollywood
3.36 M ovieStudio?2
, BCNF
3. 38 3.37

{title, year, studioName, president, presAddr}

title year — studioName
studioName - president
president - presAddr
{title year} : BCNF
101-



studioName - president
; studioName
studioName - president  president —» presAddr,
studioName - presAddr
studioN ame ;
studioName - president presAddr

{title, year, studioN ame}
{ studioName, president, presAddr}

: BCNF {studioN ame},
BCNF
president — presAddr
: BCNF
{title, year, studioName}
{ studioName, president}
{ president, presAddr} O
, : BCNF
; R ;
R 3.35 : ,
BCNF
, BCNF AiAz  An
- BiB2 Bn , B A
; ; A, B B
B R B :
A B R : :
. { Ay, Az, A0} R ( , A R
) BCNF
, R :
BCNF
3.7.5
: BCNF 3.38
: BCNF :
; BCNF ? 3. 38

102-



S :
S X X"
B, X >B S
1. B S ,
2. B X",
3. B X
3.39 R R(A,B,C,D),R A-B B->C
S(A,C) R S
: S {A,C} {A}"
, {A,B,C} B S , A -B S
,C S , A ->C S
, {c}" C :
: {c}"' = {c¢} : ,
S
{A,C}', {A.,B,C} {A}
: , , A - C S
, S : AC - C A - A :
3.6 , S O
3. 40 R(A,B,C,D,E) S(A,B,C) R
A -.DB_E DE-C
: {A} = {A,D} D S :
.{B} = {B,E} {C} = {C} S
{A,B} = {A,B,C,D,E} : S
AB - C S .S {A,
B, C}, S : S
AB - C O
3.7.6
, 3.7.4
? : ,
: R, {A, B, C}, B - C,
BCNF 3.37 , A -
B, { A} , B.C
B - C : , {A, B}



3.7.5 R
, S
1. S
2
, B - C
R {A,B} {B,C}
t R t = (a,bc),
t {A,B}
(b, )
{A,B} {B, C}
B ,(ab) (bo
t , : t
R R
,t= (a,b,c) v= {d, b €, ?
t {A,B} , u= (a,b), v
{B,C} ., w= (be, 3. 37
w B ,
: X =(a/be x
? ,(a, b e R ?
R B - C,
, B
R : C
t v B ( b) , C
C= & )
(a, b e (a,bc); x =t
t R ,X R ,
A, B C
, C :
3.7.4

- 104-

,a, b, c
(a,b),

3. 37

{B,C}

t=(a b ¢

A,B,



3.41 R (A,B,QC), , B - C
R

A B C
1
4

R {A,B} {B.,C}
A B B C

2 2 3
4 2 2 5
) 21
R
A B C
1 2 3
1 2 5
4 2 3
4 2 5
] : "; 1(1’ 21 5) (41213)1
R
3.7.7
BCNF )
3. 42 Booking

1. title,

2. theater,

3. city,

(m,t, 0 m C t

theater — city
title city — theater

105-



, theater
, theater

{theater, title}

3.6.3(a)
, theater
, City
(theater)

title ,
, theater

theater - city

city

city,
title , City :

, , {title, city} ,
theater
, theater title- city

city, theater title

theater, title, ,
{title, city}
{theater, title}
BCNF

{theater, city}
{theater,title}

title city - theater ,

theater - city,
BCNF

( theater - city, {theater, city}
) title city — theater :
theater city theater title
Guild M enlo Park Guild The Net
Park Menlo Park Park The Net
title city — theater
Theater cty title
Guild Menlo Park The Net
Par k Menlo Park The Net

106-



BCNF

3NF

city
3NF

3.8 : “ ”

BCNF : 3.42

" (third normal form),

A:A: A.- B, { A, A2, AN} : B
: R “ "(3NF)
BCNF : B
” 3. 42 theater — city( ),
3NF ;
BCNF,
: 3NF, BCNF,
BCNF : theater - city

title city — theater

( ) : :

3.7.8

3.7. 1 :
* (a) R(A,B,C,D) AB - C,C - D D - A
* (b) R(A,B,C,D) B-C B-D

(c¢) R(A,B,C,D) AB - C,BC - D,CD - A AD - B

(d) R(A,B,C,D) A -B,B-CC-D,D-A

(e) R(A,B,C,D,E) AB - C,DE - C B - D

(f) R(A,B,C, D, E) AB - C,C - D,D - B D - E

(1) BCNF

, BCNF
107-



2. 5,

BCNF

(iii) 3NF
(iv) : 3NF
3.7. 2 3.7.4 , : BCNF
; {A,B,C,D}
A-B A-C {A,D},
F A - B R
BCNF A - BC ? ?
3.7.3 R 3.7.2 , A - B B - C
A - B A - BC :
(
) ? ?
3.7. 4 R(A, B, C), A - B
S(A,B) T(B,QC) R : 3.7.6
S T
3.7.5: R(A,B,C,D,E) S(A,B,C)
; S ;
*(a) AB - DE,C-E,D-C E - A
(b)) A - D,BD - E,AC- E DE - B
(c) AB - D,AC - E,BC - D,D - A E - B
(d) A-B,B-CC->D,D->E E - A
S
3.8
3.8.1
, BCNF,
BCNF , ,
ODL ,
3.43 Star ,
address Star 3.38
3.39 3.38

108-
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3.8 title
year : Movie (starredin)
interface Star {
attribute string name;
atribute Set>
Struct Addr {string street, string city}
> address;
relationship Set< Movie> starredin inverse Movie: : stars;
}
3.38
name street city title year
C. Fisher 123 M aple St. Hollywood Star Wars 1977
C. Fisher 5 Locust Ln. M ailbu Star Wars 1977
C. Fisher 123 M aple St. Hollywood Empire Strikes Back 1980
C. Fisher 5 Locust Ln. Mailbu Empire Strikes Back 1980
C. Fisher 123 M aple St. Hollywood Return of the Jedi 1983
C. Fisher 5 Locust Ln. Mailbu Return of the Jedi 1983
3.39
3. 39 Carrie Fisher
, , 3.39 Carrie Fisher
( ). (
: 3. 39 Star BCNF ;
: city city
city ; city :
name street title year — city
Star , Star
?) , ,
: BCNF
3.8.2
1] n R , R
R A ;
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A B R :
AiA2 An—> - BiB2z Bm

R , R A
t u, R v,
1. t,u A )
2. t B :
3. u A B R
, t u ; w, u B
t : A , B
3.40 \Y; t u
, A B
( ) :
1 1 A
3.45
3. 40 Y
3. 44 3.43 :
name - — street city
: 3.39
Name street city title year
C. Fisher 123 Maple St. Hollywood Star Wars 1977
C. Fisher 5 Locust Ln. M ailbu Empire Strikes Back 1980
t, u,
, hame C. Fisher, street city :
(title  year) ; 3.39
) t, u,
. R : name, street city :
name, title  year ; 3. 39

110-



3.8.3

111.

; ) 3.6 ,
) AiA2 An- - BiB2 Bm ,
A:Az2 An- - C:C  Ck
, ,C B A , B
A :
A:A: A.n> > D:D: D
B A
, A:A: An-> - BiB: Bn B:B: Bmn- - CiC: Cn
AiA2 Anos o5 CiC Ck
/
3.45 3.39 ,
name - — street city
name - - street
( ) :
, 3. 39
name street city title year
C. Fisher 5 Locust Ln. Hollywood Star Wars 1977
C. Fisher 123 M aple St. Mailbu Star Wars 1977
: , 5 Locust Ln. Malibu,
Hollywood O
: A:A: An- BiB: Bn, AiA:
An—> g Ble Bm
: R A:A: A.- BiB: Bn :
t u A R A:A: A.- - B:B: Bmn ,
R Vv, t,u A , B , u
Y, u u tu A ,
A A:Az2 An- B:B2 Bm u t B ,
u



“ " (complementation rule) :
A:iA2 A.- - BiB: Bn R : R AA: A S
C:C2 G, , C A,B R
3. 46 3.39 :

name - - street city

name - - title year

, title  year ,
) , ]
3.8.4
: , 3.81
: “ " (fourth normal form)
: BCNF : “ " (nontrivial) (
) 3.7.1
; 3.8.1
1. B A
22 A B R
R AiA2 An- - BiB: Bm “ "(nontrivial)
“ ” BCNF :
A:A: A.-> - BiB2 Bm . { AL Az, Al :
R (4NF)
, 4ANF,
3. 47 3.39 AN F :
name - — street city
,  hame ,
L]
BCNF : 3.8.3 :
, BCNF ANF ,
ANF BCNF
; BCNF AN F 3.39
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( 363 ) ,

: (intersection rule) [

3.8.7(b)]
, , BCNF
3.47 : ANF
3.8.5
ANF BCNF , ANF

A:A2 An—- - BiB: Bn, {Al,AZ, An}
, A:A2 An- BiBz Bnm

: : ANF R
1. A B ;
2. A A B R
3. 48 3.47
name - - street city
ANF ,
,  hame, title  year
{ name, street, city }
{ name, title, year }
( ) , ANF

{ name, street, city } ,
name — — street city
, , { name,title, year }

name - - title year
ANF, AN F
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BCNF : , ;

, ) ANF ) 3.7.6
A1A2 An-> - B:B2 Bmnm
3.8.6
,ANF BCNF, BCNF 3NF ,
, 3.41 :
ANF . : BCNF )
3NF ,
3NF, BCNF ,
BCNF, ANF
3.42 , BCNF( AN F)
AN F
3.41 ANF BCNF 3NF
., 3NF ,
, 3NF, , )
( ) BCNF
3NF BCNF AINF
3.42
3.8.7
* 3.8 1: R(A, B, O), A -- B
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*

(a, b, &), (a, b, ) (&, by, ) R ,

R ?
3.8. 2 ,
/ : /
(n, s, b, cn, cs, cb, as am)
1 n S
2.b n
3. cn n
4. ¢cs en
5. ¢cb on
6. as n
7. am as
(a)
(b) ANF
3.8 3 ;
(a) R(A, B, C, D), A--B A--5C
(b) R(A, B, C, D), A--B B--CD
(c) R(A, B, C, D), AB - - C B - D
(d) R(A, B, C, D, E), A--BAB --C A - D
AB - E
(i) ANF
(ii) ANF
3.8 4 2.3.2 Births
, ( )
3.8.5: 3.43 :
3. 8. 6: ,
3.8 7
* (a) (union rule) X, Y Z X 5 5Y X -5 Z,
X - - (Y 2)
(b) (intersection rule) X, Y Z X 5 5Y X -
Z, X --(Yn2Z)
(0 (difference rule) X, Y Z X 55 Y X -

Z, X - - (Y- 2)
115-
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(d) Y X, X oY

(e X Y R , X - =Y
R
(f) X -5 Y , X - = (Y- X)
I 3.8.8: , ( )
* (a) A --BC, A--B
(b) A -_-B, A -B
(c) AB --C, A --2C
I 3.89: ODL 3.2.2 3.2.5
3.9
ODL E/R ,
( )
——MovieExec 4 8
, 3.43
3.43 : ,
, , Starsln M ovie
‘title  year : title :
year
( ) ,  certificate number(
) 1
name ,
—_— : Movie
producer C#
M ovieExec
Movie filmT ype : “ inColor”:
, “ 7 (true); , “ 7 (false)
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1.

gender ( ) )
_— CEr birthdate( ),
dat e( )— ’ ’

, ODL

Movie (
TITLE: string,
YEAR: integer,
length: integer,
inColor: boolean,
studioName: string,
producerC# : integer )

Starsin (
MOVIETITLE: string,
MOVIEYEAR: integer,
STARNAME: string )

MovieStar (
NAME: string,
address: string,
gender: char,
birthdate: date )

MovieExec (
name: string,
address: string,
CERT# : integer,
netWorth: integer )

Studio (
NAME: string,
address: string,
presC# : integer )

3.43

M ovie 3.36 Movie ,

producerC# ,

2.

2.5
Star

Starsin 3.36
Star, BCNF, Starsin
ODL , name, address, title
starredin { name, title, year } :

E/R

ODL

year
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name - address : { name, address } (

MovieStar) { name,title, year }( Starsin) Starsin
2.8 E/R Stars-in
3.10
, E
E
: E/IR
ODL - ODL C , ,
C D
ODL , C D
D
ODL : ,
, ODL E/R ,
) X i A
X 5 A ,
X : X, A

118-



BC

, BCNF BCNF
BCNF
: BCNF BCNF
, “ 3NF”, X : A
; X - A 3NF
ODL
ANF BCNF,
( BCNF )
AN F
3.11
Codd [ 4] :
,  Boyce-Codd Codd
[3]
Fagin  [7] ,
[6] [9]
Armstrong( ) ( [1])
( “ Armstrong( ) ” )

, [2] [3]

3NF
[8]

[1] Armstrong, W. W., Dependency structures of database reationships, Proceedings of the 1974
IFIP Congress, pp. 580 583.

[2] Beeri, C., R. Fagin, and J H. Howard, A complete axiomatization for functional and
multivaued dependencies, ACM SIGMOD Internationd Conference on Management of Data, pp.
47 61, 1977.

[3] Bernstein, P. A., Synthesizing third normal form relations from functional dependencies, ACM
Transactions on Database Systems, 1:4, pp. 177 298, 1976.

[4] Codd, E. F., A relational model for large shared data banks, Comm. ACM 13: 6, pp. 377 387,
1970.

[5] Codd, E. F., Further normalization of the database reational model, in Database Systems (R.
119



[6]

[7]

[8]

[9]

Rustin, ed.), Prentice-Hall, Englewood Cliffs, NJ, 1972.

Delobel, C., Normalization and hierarchical dependencies in relational data model, ACM
Transactions on Database Systems, 3:3, pp. 201 222, 1978.

Fagin, R., Multivdued dependencies and a new normal form for relationad databases, ACM
Transactions on Database Systems, 2:3, pp. 262 278, 1977.

Ullman, J. D., Principles of Database and Knowledge-Base Systems, Volume |, Computer
Science Press, New York, 1988.

Zaniolo, C., and M. A. Médkanoff, On the design of relaionad database schemata, ACM
Transactions on Database Systems, 6:1, pp. 1 47, 1981.
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ODL

( “ Datalog”)

5 7 SQL
oQL

4.1

(relational algebra),
( expression)
M ovies)

(query)

( SQL)

4.6

E/R

4.7

SoL

- 121.



4.1.1

S,
R SR S , R S
) R S
Rn SR S : R S
R—S,R S ; R S :R—S
R, S R
1 R S 1
1. R S
R S ,
4.18
4.1 R S 3.9 MovieStar R
4.1
Carrie Fisher 123 Maple St., Hollywood F 9/ 9/ 99
Mark Hamill 456 Oak Rd., Brentwood M 8/ 8/ 88
R
Carrie Fisher 123 Maple St., Hollywood F 9/ 9/ 99
Harrison Ford 789 Palm Dr., Beverly Hills M 71777
S
4.1
R S
Carrie Fisher 123 Maple St., Hollywood F 9/ 9/ 99
Mark Hamill 456 Oak Rd., Brentwood M 8/ 8/ 88
Harrison Ford 789 Palm Dr., Beverly Hills M 71777
, Carrie Fisher
RN S

122.



Carrie Fisher 123 M gple St., Hollywood F 9/9/ 99
: Carrie Fisher : R—S
Mark Hamill 456 Oak Rd., Brentwood M 8/ 8/ 88
, Fisher ~ Hamill R R—S , Fisher
S ) R_S D
4.1.2
R R Th, . A, An( R)
; R A1, Az, ,An
{Ai, A2, A},
4.2 3.9 Movie 4.2
Ttitle year, Iength( M OV|e)
title year length [ inColor [ studioName | producerC#
Star Wars 1977 124 true Fox 12345
Mighty Ducks 1991 104 true Disney 67890
Wayne' s World | 1992 95 true Paramount 99999
4.2 Movie
title year length
Star Wars 1977 124
Mighty Ducks 1991 104
Wayne' s World 1992 95
: Tincoor (M OVie) inColor
inCol or
true
: : 4.2 inCol or
O
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4.1.3

R, R
C , o(R)
R , R
C : : Pascd
if C R
R A , C A,
C R t C : t
a(R) :
4.3 M ovie 4.2 Olengthz 100( M OVie)
title year length inColor studioName producer C#
Star Wars 1977 124 true Fox 12345
Mighty Ducks 1991 104 true Disney 67890
length= 100, length
124 length, 124> 100 :
4.2
length 95 length 95z 100,
, 4.2
4.4
Movie(title, year, length, inColor, studioName, producerC# )
Fox 100 ,
(AND)
Oiength> 100 A ND studioname= Fox' ( M OViE€)
Title Y ear length inColor studioName Producer C#
Star Wars 1977 124 true Fox 12345
4.1.4
R S ( ) :
' S R S
S : R S ,
R S ,
» R

124.



S.A

R.A

4.5
4.3

S

S.B

S

11

10

11

11

10

10

S.B

R.B

4.3

4.1.5

125.

4.4

, An

A1 Az,

, An

A Az,



4.4

3.7.6

BCNF

4.1.7

4.3

4.6

S)

D(

R) B( R S) C( S)

A(

:(1,2,56) R

(3,4,7,8)

4.7

4.5,

10

10
10

4.5

126-



, B C , U
, U Vv
4.5
4.1.6 ©
0 , 0
0
R S R ¢S
1. R S
2. C
R S ;
: “R.” ST
4.8 U a<oV, , U 4.5
9 : U A
U A 1, V
A 6 9, Vv
4.6
, 4.6 6 u Vv
B , 0 ,
A U.B u.Cc V.B V.C D
1 2 3 2 3 4
1 2 3 2 3 5
1 2 3 7 8 10
6 7 8 7 8 10
9 7 8 7 8 10
46 U a<pV
4.9 u Vv 06 :
U a<panbus=z veV
, , U A Vv
B
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) 1.2.3
A U.B u.c V.B V.C D
1 2 3 7 8 10
; 0
4.1.7
4.10 3.32 ! Fox
100 ?", ;
(1) length= 100 Movie
(2) StudioName= 'Fox' Movie
(3) (1) (2
(4) (3) title  year
4.7
(1) (2 (3),
(4) 4.7

T[title,year(o-lengthz 100( M 0V|e) N GstudioName = 'Fox‘( M 0V|e) )

128-.



(AND) : ,

TEitle year( Oiength> 100 AND StudioName = 'Fox' ( M OVle))

O
4. 11 ;
BCNF 3.32
Moviel {title, year, length, filmType, studioN ame}
M ovie2 {title, year, starName}
“ 100 ”
Movie2 starName Moviel length
title  year ;
,Moviel >XIMovie2 ;
3.32 Movie BCNF : 6
Moviel Movie2 : :
100 : starN ame
TEtarname ( Giengen 2100( M ovielD}XI M ovie2))
4.1.8
ps(A1, Az, ,An)(R) R
R : S : S
A1, Az, , An S, R )
ps(R)
4,12 4.5 4.3 R S ,
R S 4.8
, B R.B S.B; R
B, X S B S ,
X ps(x.c.o) (S) S : 4.3
S : X, B
R ; :
, A,B,X,CD , R psix.c.0)(S)
4.3 R S 4.8
: : 4.5 :
prs(a.B.x.c0) (R S) 4.8 : :
3.32 Movie 3.9 4.2 4.3 4.4 Movie,

129.



RS,

4.1.9

4.1

4. 13

130-

4.8
B C D
A B 5
1 2 4
3 4 9 10 11
R S
A B X C D
1 2 2 5
1 2 4 7
1 2 9 10 11
3 4 2 6
3 4 4 7 8
3 4 9 10 11
R psix.co) (S)
4.8
Rn S= R- (R-9S)

R S : R S :
S, T R S R
R

0
R S=o(RKR S)
R S
R.A:1= S.A1: AND R. A2= S. A2 AND AND R. Ax= S. An
» An R S ,
L : R
R
R S=mn(oa(Kk S))
4.5 u Vv
Te.usuco(oue=v.eannuc=vc(F V))
XV, ( B C)



V U
, 4.9 0
O'A<DANDV.B¢V.B(U< V)
u Vv : 0 O
_ , 5
4.1.10
4. 1. 1 :
Product (maker, modd, type)
PC(model, speed, ram, hd, cd, price)
L aptop( modd, speed, ram, hd, screen, price)
Printer(model, color, type, price)
Product (PC )
PC PC (
, ) RAM ( ) ( G )
( , 4 ) (L aptop) PC
) CD (Printer)
(G ( )
Product 4.9 4. 10
11 ” , 1996
maker ( )| modéd( ) type( ) maker ( )| model( ) ty pe( )

A 1001 (PC) D 2001

A 1002 D 2002

A 1003 D 2003

B 1004 D 3001

B 1006 D 3003

B 3002 E 2004

B 3004 E 2008

C 1005 F 2005

C 1007 G 2006

D 1008 G 2007

D 1009 H 3005

D 1010 I 3006

4.9

131.



, 4.9 4.10 ,
model ( ) | speed( ) | ram( ) hd( cd( ) price(
1001 133 16 1.6 6X 1595
1002 120 16 1.6 6X 1399
1003 166 24 2.5 6X 1899
1004 166 32 2.5 8X 1999
1005 166 16 2.0 8X 1999
1006 200 32 3.1 8X 2099
1007 200 32 3.2 8X 2349
1008 180 32 2.0 8X 3699
1009 200 32 2.5 8X 2599
1010 160 16 1.2 8X 1495
(a) PC( )
model ( ) | speed( ) | ram( ) hd( screen( )| price(
2001 100 20 1.10 9.5 1999
2002 117 12 0.75 11.3 2499
2003 117 32 1.00 11.2 3599
2004 133 16 1.10 11.2 3499
2005 133 16 1.00 11.3 2599
2006 120 8 0.81 12.1 1999
2007 150 16 1.35 12.1 4799
2008 120 16 1.10 12.1 2099
(b) L aptop( )
model ) color ( ) ty pe( ) price( )
3001 275
3002 269
3003 829
3004 879
3005 180
3006 470
(c) Printer ( )
4. 10 4.1.1
(Product )
* (a) PC 1507?
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(b)
(c)
(d)
(e)

* 1 (f)
' (9)

11 (h)

LE (i)
'E(j)
I (k)
4. 1. 2
4.1. 3

((L])

4.1.1

1G

PC
PC
RAM PC
(1,
(PC )

(PC )
PC
PC

Classes(class, type, country, numGuns, bore, displacement)
Ships(name, class, launched)

Battles( name, date)

Outcomes(ship, battle, result)

Classes class( ) type( bb , bc
( ) numGuns( ) boreg(
)  displacement ( : ) Ships
class( ) launched( ) Battles
name( )  date( ) Outcomes
)
4.11 4.12 :
: ,  Outcome
4. 11 4.12
(a) :
(b) 1921
(c)
(d) 1921 35000

133
) country
name( | )
result(
4.1.1
Ships

:J. N. Westwood, Fighting Ships of World War 11, Follett Publishing, Chicago, 1975 and R. C. Stern,
U S Battleships in Action, Squadron/ Signal Publications, Carrollton, T X, 1980

133-



class type country numGuns bore displacement
Bismarck bb 8 15 42000
lowa bb 9 16 46000
Kongo bc 8 14 32000
North Carolina bb 9 16 37000
Renown bc 6 15 32000
Revenge bb 8 15 29000
T ennessee bb 12 14 32000
Y amoto bb 9 18 65000
(a) Classes
name data
North Atlantic 5/ 2427/ 41
Guadal canal 11/ 15/ 42
North Cape 12/ 26/ 43
Surigao Strait 10/ 25/ 44
(b) Battles
ship( ) battle( ) result( )
Bismarck North Atlantic
California Surigao Strait
Duke of Y ork North Cape
Fuso Surigao Strait
Hood North Atlantic
King George V North Atlantic
Kirishima Guadal canal
Prince of Wales North Atlantic
Rodney North Atlantic
Scharnhorst North Cape
South Dakota Guadal canal
T ennessee Surigao Strait
Washington Guadal canal
West Virginia Surigao Strait
Y amashir o Surigao Strait
(c) Outcomes
4.11 4.1. 3
(e)
(f) ( , Ships

134.



name class launched
California T ennessee 1921
Haruna Kongo 1915
Hiei Kongo 1914
lowa lowa 1943
Kirishima Kongo 1915
Kongo Kongo 1913
Missouri lowa 1944
M usashi Y amato 1942
New Jersey lowa 1943
North Carolina North Carolina 1941
Ramillies Revenge 1917
Renown Renown 1916
Repulse Renown 1916
Resolution Revenge 1916
Revenge Revenge 1916
Royal Oak Revenge 1916
Roya Sovereign Revenge 1916
T ennessee Tennessee 1920
Washington North Carolina 1941
Wisconsin lowa 1944
Yamato Y amoto 1941
4. 12 Ships
' (9)
I (h)
! (i) 13 ” ’
4.1. 4. 4.1.3
4.1.5: R S 0 R S( R S
A, C R.A=S. A) ?
4.1.6:
? :
! 4.1. 7. R S n ,
*(a R S
(b) R S
(c) =(R)x S, C
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(d) m(R) - S, L

! 4. 1.8 R S R S R S
, S R R S
I 4.1.9: R (A1, A2, ,A.Bi, B2, ,Bn) , S
(B1,B2, ,Bnm) 'S R R S :
R S, A, Az, ,A.( R S ) t
: S S, t A, A2, ,An S B, B,
, Bm ts, R R S
4.2
, ( )
Datalog( "),
ifthen )
4.2.1
Datalog ,
P(x1, X2,
, Xn) P X1, X2, ,Xn
) R n
) R (al,az, ,an)
R : R(ai, az, ,an) TRUE; FALSE
4, 14 R 4,3
A B
R(1, 2 : R(3, 4) : X,y L, R(x,y) O
4.15 R 4.14 : X ¥Y,R(X,y)
(x,y) R 4.14 R :
1. X=1 y=2,
2. X=3 y=4

136-



,R(X,y) : , =2 R(1,2)

O
4. 2.2
Datal og
X<y xt1z y+4 7 : 4.2.1
( < =) :
<’ : (1L,2 (- 1.5, 65.4) :
(<) :
4. 2.3 Datalog
Datal og
(head) :
: -, ‘i,
3. (body), (subgoal) ,
, AND : : NOT,
4.16 Datalog
LongMovie(t,y) -« Movie(t,y,l,c,s,p) AND |= 100
100 “ ” 3.9 Movie,
Movie(title, year, length, inColor, studioName, producerC# )
L ongMovie(t,y)
1. Movie 6 : Movie 6
t title Y year A length
" (t,y,l,c, s p) Movie
, 6 Movie 6 :
Movie(t,y, I, ¢ s p)
2. Movie 100 |> 100
Movie

longM ovie(t, y)

(gt vy ( title year),
(b) | ( length) 100,
(c) 4 6
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, Datalog

7 : , 4.16
longMovie(t,y) - Movie(t,y,I,-,-,-) AND I= 100
&GS p
longMovie = Tiite year ( Giengtnz 100( M OVi€) )
Datal og
, : 4.16 ,longMovie
Answer)
4.2.4 Datalog
4.16 Datalog ;
: 4.16 6
s,p) Movie ,
|> 100 : I 100
: (t,y) L ongM ovie
( NOT )
4. 17 4.16
LongMovig(t, y) « Movie(t,y,l,-,-,-) AND I= 100
: t y

138-
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4. 18 :
P(x,y) «Q(x,z) AND NOT R(w, x,2) AND x<y

1 y y
X<y y
W,X Z a,b ¢ , (& d)( d> a)
B
w
3 y
Datal og
4. 19 Datal og
P(x,y) «Q(x,2) AND R(z,y) AND NOT Q(x,y)
Q (1,2) (13 R (2,3) (31
,Q(x,z)  R(z,y),
R 4. 13
Q(x, 2) R(z,y) ? INOT Q(x,y) 2
(1) (1,2 (2,3) Yes No
(2 (1,2 (3, 1) No;z= 2,3
(3) (1,3) (2,3) No;z= 3,2 -
(4) (1,3 (31) Yes Yes P(1,1)
4.13 Q(x,z) R(z,y)
4. 13 Z
Q(x, z) (1,2) R(z,y)
(2,3), X,y Z 1,3 2 ,
NOT Q(x,y)
NOT Q(1,3) (1,3) Q
(1)

- 139



(4) : X,y  Z 1,1 3

NOT Q(x,y) NOT Q(1,1) (1,1) Q :
: P(x,y), P(1,1) (1,1) P
: P
4.2.5
Datalog
( ) ]
) (
)
Dat alog : ¢ no B :
” |DB
: ‘ ) EDB
: 4,16 , Movie EDB : Movie
EDB L ongMovie
EDB : : |DB
4.21
EDB
4.2.6
4. 2. 1: Datal og 4.1.1 ,
|DB
4, 2. 2. Datal og 4.1. 3
, IDB
I 4,2 3: , , Datalog
, Datalog
4.3 Datalog
Datalog
, : Datalog

. 140



4.21

4.3.1

4. 20

. name, address, gender

(n,a, g,

4.3.2

4. 21

(1)

4.1

IDB
b) ,

U(w,Xx,,z) «S(w,X,Y, 2

R S

birthdate

I(n,ag,b) «R(n,a,g,b) AND S(n,a, g,b)

.20 R ,
(1) U(n,a,g,b) «R(n,a, g,b)
(2) U(n,a g,b) «S(n,a g, b)

DB

S

U

Dat al og
Rn S
R S

IDB
R

IDB

(2)

141.



R, S
4. 22 R S 4. 20 :
D(n,a g,b) «R(n,a, g,b) AND NOT S(n, a, g, b)
D R—S

4.3.4
R : R
4. 23
Movie(title, year, length, inColor, studioName, produceC# )
—title,year length 4.2 :
P(t,y,1) <« Movie(t,y,l,c,s,p)
P
4.3.5
Datal og
“  "(AND) :
1. ,
2. : :
4. 24 4.4
O-engthz 100 AND studioName = 'Fox‘( M 0V|e)
Datalog
S(t,y.l,c, s, p) <« Movie(t,y,l,c,s,p) AND |2 100 AND s= 'Fox’
S N length  studioN ame :
Movie
: OR( ) Datalog
; OR ,
N OR n ,
n i
4. 25 OR AND 4. 24 :
Oiength > 100 OR studioName = 'Fox'(MOVie)
: 100 Fox

1. S(t,y.l,c,s,p) —«Movie(t,y,l,c s,p) AND I= 100
142.



2. S(t,y,l,c,s,p) «Movie(t,y, I, c,s,p) AND s= 'Fox'

1 100 : 2 Fox O
AND, OR
NOT , ( )
: “ " OR AND,
, NOT , NOT
, NOT x= 100 x< 100 :
Datal og ; ,
Datalog : “ "
cr, OR
4. 26 4.25
4.25 ;
ONOT (length= 100 OR studioName= ‘Fox' ) ( M OVi€)
: 100 Fox
, NOT : , NOT
: - (DeMorgan' s Law) : OR
AND ;
O(NOT (length> 100)) AND (NOT (studioName= 'Fox')) ( M OViE)
Gength< 100 AND studioName = Fox' ( M OVi€)
Datal og
S(t,y,l,¢c, s p) — Movie(t,y,l,c,s,p) AND I< 100 AND s# 'Fox' O
4. 27 : AND ;
,  AND OR
ONOT (length> 100 AND studioName= "Fox ) (M OIVE)
: Fox
(DeMorgan' s law) NOT AND :
O(NOT (length= 100)) OR (NOT (studioName= ‘Fox')) ( M OVi€)
Giength< 100 OR studioname # Fox' ( M OViE)
, ; OR Datal og
1. S(t,y,l,c,s,p) «Movie(t,y, I, cs,p) AND I< 100
2. S(t,y,l,c,s,p) «Movie(t,y, |, ¢ s,p) AND S# 'Fox' O
A.V. Aho and J. D. Ullman, Foundations of Computer Science, Computer Science Press, New
York, 1992
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4.3.6

R S Datalog :
R, S , R
DB : R
S
4. 28 4.20 R S
P(a,b,c d,w,x,y,z) «R(a b,c,d) AND S(w,x,y,z)
R S , R , S
O
4. 3.7
Data og
R S, : R S : :
DB
4. 29 R(A,B) S(B,C,D)
J(a, b,c,d) «R(a,b) AND S(b,c,d)
: R S O
0 Datalog 4.1.9 ,06
; (AND), ;
Datalog : , ,
4. 30 4.9 U(A,B,C) V(B,C,D), 0
U a<panpu.sz v.sV
Datal og
J(a, ub, uc,vb,vc, d) <« U(a,ub,uc) AND V(vb,vc,d) AND a< d AND ubz vb
ub U B : vb,uc vc
: 6 6
, 6 O
0 : : 4.3.5 :
S
4,31 : 4. 30 AND
OR :
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U a<pboru.szv.8V
4. 30 ,
1. J(a, ub,uc,vb,vec,d) -« U(a, ub,uc) AND V(vb,vc,d) AND a< d
2. J(a, ub, uc,vb,vc,d) <« U(a, ub,uc) AND V(vb,vc,d) AND ub# vb
A< D U.BZ V.B

]
4.3.8 Datal og
Datalog :
; IDB
IDB
( : )
| DB
4. 32 4.10
TEitle, year ( Oiength> 100( M OVI€) N Osudioname= * Fox' (M OViE) )
4.7 4.14 ,
DB Datal og , 4.15
EDB Movie
, , |DB W X
4. 15 1 2 :
1 w 100
, 3 Y W X ,
4.3.1 , 4
Z Y title  year : 4.14
4.3. 4 z “ ” ; , Z
, Movie
1. w(t,y,l,c,s,p) —Movie(t,y,l,cs,p) ANDI = 100
2. X(t,y,l,c,s p) —Movie(t,y,l,c,s,p) AND s= 'Fox'
3. Y(t,y,l,c,8,p) « W(t,y,l,cs,p) AND X(t,vy,l,c,s,p)
4. Z(t,y) <Y(t,y,l,c,s,p)
4. 15 Datalog
, : 3 4.15 4
Y , 1 2 W X M ovie

Z(t,y) « Movie(t,y,l,c,s,p) AND I= 100 AND s= 'Fox'
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Datalog

4.3.9
4, 3. 1. R(a,b,c), S(a,b,c) T(a, b 0
Datal og
(&) R S
(b) Rn'S
(c) R- S

*(d) (R S)-T
'(e) (R- S)n(R-T)
(f) Tee(R)
*1(9) Tes(R) N pucan(The(S))
4. 3. 2: R(X,Y,z)
C :

oc(R) Datalog

(a) x =y

*(b) x < yANDy < z

(c) x < yORy < z

(d) NOT (x<y ORXx > vy)
* 1 (e) NOT ((x < yOR x>y) AND y< z)
' (f) NOT ((x<y OR x< z) AND y< 2)

4. 3.3 R(a,b,c),S(b,c,d) T(d,e)
Datal og

(a) R S

(b)) S T

'(c) (R 85) T(
)
4. 3. 4 R(x,y,z) S(x,y,z)
0 R ¢S, ,C 4.3.2
R S
4. 3. 5. Datalog

Datalog
y X<y R.x< S.y

Datal og

* (&) P(x,y) < Q(x,z) AND R(z,y)
(b) P(x,y) < Q(x,z) AND Q(z,y)
(c) P(x,y) « Q(x,z) ANDR(z,y) AND x<vy
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4.4 Datalog

4. 33 (sequd) :
Sequd Of( Movie, Sequel)
Movie sequel
Naked Gun Naked Gun 22
Naked Gun 212 Naked Gun 3313
(follow-on) :
, Naked Gun 331/3 Naked Gun :
“ Rocky” : 18 “ Friday the 13th”
136
; Seque Of
Sequel Of ,
TEir st, third(pR( first, second) ( Sequelof) ps(second,third)( SequelOf))
, Seque Of ; first  second,
second  third : Sequel Of (ml1, m2) (m3,
m4) m2= m3 , (m1, m4) ,m4 ml
, Sequel Of ( :
Rocky  Rocky V) : I, Seque Of - 1
I , Sequel Of ,
[ i
O
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Sequel Of) ( FollowOn(x,y)) ( , y 4.33
X ) FollowOn Sequd Of :
FollowOn ( (least-fixedpoint))
¢
4. 34 FollowOn(x,y)

@(FollowOn= pseueoicx v ( Seque Of)
Pr(x.y) ( TEovie,y ( Sequel Of Deequer= x FollowOn)))

y X y X
, y X ”
, FollowOn X Yy FollowOn
) pSequdOf(x,y)(SequeIOf) SGC]UGlOf )
FollowOn 0 Sequel Of PXeqe= x FollowOn,
Sequel Of (a, b FollowOn (b, c) (a,b, b, c),
movie, sequd,x Yy :
movie 'y X Yy
: , FollowOn Sequel Of
, FollowOn (x,y) Sequd Of
y X Yy X , "
4.4.2
, 4. 34 FollowOn
4.4.4 : :
1 R
R : R
4. 35 Seque Of , FollowOn
movie Sequel
Rocky Rocky 11
Rocky 11 Rocky 111
Rocky 111 Rocky 1V
; FollowOn ; Sequel Of
FollowOn : Seque Of :
, FollowOn Sequel Of 4.16

148-.



X y
Rocky Rocky 11
Rocky 11 Rocky 111
Rocky 11 Rocky 1V
4. 16 FollowOn
, 4. 16 FollowOn,
Sequd Of ; Sequel Of
( 4. 16 3 ) FollowOn( )
; : Sequel Of FollowOn
: Sequel Of (Rocky, Rocky I1), FellowOn
(Rocky |1, Rocky I11) , FollowOn (Rocky, Rockylll)
: Sequd Of (Rockyll, Rocky II1), FollowOn
(Rockylll, RockylV), FollowOn (Rockyll, RockylV) :
— Sequel Of FollowOn —
, , FollowOn 5 : 4.17 ,
4,16 : ( FollowOn) : 4. 17
(FollowOn)
X y
Rocky Rocky 11
Rocky 11 Rockylll
Rocky 11 Rocky 1V
Rocky Rocky II1
Rocky 1l Rocky 1V
4. 17 FollowOn
, FollowOn 4.17 ,
: Sequel Of
( Rocky, Rocky 11) FollowOn (Rocky I, Rocky IV)
(Rocky, Rocky 1V) : , FollowOn 4. 18
FollowOn 4. 18 O
4.4.3 Datalog
Datal og

, 5.10
,  SQL3
149-



X y
Rocky Rocky 11
Rocky 11 Rocky 111
Rocky I11 Rocky IV
Rocky Rocky I11
Rocky 1l Rocky 1V
Rocky Rocky IV
4. 18 FollowOn
, EDB
, IDB EDB | DB :
DB , ;
| DB : 4. 34
4. 36 Datal og | DB Follow On:

1. FollowOn (x,y) « SequeOf(x,Yy)
2. FollowOn (x,y) < SequeOf(x,z) AND FollowOn(zy)

: 4. 34
X X : z X
, y z : y X O
4. 36 4. 35 ;
FollowOn 4. 35 :
Datalog IDB : |DB IDB
: EDB DB IDB :
IDB
4. 37 4. 19
Untried AirLines(UA) Arcane AirLines(AA)
(San Francisco) (Denver) ( Dallas) ( Chicago) (New
Y ork)
EDB
Flights(airline, from, to, departs, arrives)
4.19 : 4.20
‘ X

y (x,y)” Reaches(x, y)

1. Reaches(x,y) « Flights(a x,y,d,r)
150-



2. Reaches(x,y) — Reaches(x,z) AND Reaches(z,Y)

4.19
UA SF DEN 930 1230
AA SF DAL 900 1430
UA DEN CHI 1500 1800
UA DEN DAL 1400 1700
AA DAL CHI 1530 1730
AA DAL NY 1500 1930
AA CHI NY 1900 2200
UA CHI NY 1830 2130
4. 20 Flights
Reaches ;
: a d r ,
X z z Y, X y ,
, , Flights Flights
«C )
Reaches, 4.4.2 1
Reaches : (SF,DEN), (SF.DAL), (DEN, CHI), (DEN,DAL(
CHI)), (DAL,CHI), (DAL,NY) (CHI,NY) 4. 19
7
, 2, ,
(SF, CHI1), (DEN, NY) (SF,
NY)
; , Reaches
(x,y), 4. 19 X y :
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4.34 4.36 :
FollowOn EDB Sequel Of

1. FollowOn(x,y) <« SequelOf(x,Yy)
2. FollowOn(x,y) « FollowOn(x,z) AND SequelOf(z vy)
! y X X ’ 1y X

1. FollowOn(x,y) < SequelOf(x,y)
2. FollowOn(x,y) ~ FollowOn(x,z) AND FollowOn( zy)

, y X X , Y X
FollowOn o (Xx,y) : y

(x,y), 419 vy X O
4. 38 ,

Connects(x,y, d,r) |DB , :
X d, y r ,

1. Connects(x,y.d,r) < Flights(a, x,y,d,r)
2. Connects(x,y,d, r) < Connects(x, z d,t1) AND Connects(z y,t2,r) AND tl

< = t2- 100( ; t2+ 100)
: 1 4.21 8 (Connect)
4. 19 : 7 ,
: 2 :
( SF, CHI, 900, 1730) : ;
(Dallas) 1430, 1500, 4. 22
Connects ,
6
: 4, 22 2
Connects ; , :
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4.23

4.4.4

Connects

Connects
4. 22

X y d r
SF DEN 930 1230
SF DAL 900 1430
DEN CHI 1500 1800
DEN DAL 1400 1700
DAL CHI 1530 1730
DAL NY 1500 1930
CHI NY 1900 2200
CHI NY 1830 2130

4. 21 Connects

X y d r
SF DEN 930 1230
SF DAL 900 1430
DEN CHI 1500 1800
DEN DAL 1400 1700
DAL CHI 1530 1730
DAL NY 1500 1930
CHI NY 1900 2200
CHI NY 1830 2130
SF CHI 900 1730
SF CHI 930 1800
SF DAL 930 1700
DEN NY 1500 2200
DAL NY 1530 2130
DAL NY 1530 2200

4.22 Connects

4. 23

Connects
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X y d r
SF DEN 930 1230
SF DAL 900 1430
DEN CHI 1500 1800
DEN DAL 1400 1700
DAL CHI 1530 1730
DAL NY 1500 1930
CHI NY 1500 2200
CHI NY 1830 2130
SF CHI 900 1730
SF CHI 930 1800
SF DAL 930 1700
DEN NY 1500 2200
DAL NY 1530 2130
DAL NY 1530 2200
SF CHI 900 2130
SF NY 900 2200
SF NY 930 2200
4,23 Connects
4. 39 4.19 (X,y), UA X y
( ), AA UAreaches,
4.37 Reaches : UA

1. UAreaches(x,y) ~ Flights(UA, x,y,d,r)
2. UAreaches(x,y) < UAreaches(x,z) AND UA reaches(z, y)
: A Areaches (x,Y),
AA X y
1. AA reaches(x,y) « Flights(AA, x,y,d,r)
2. AA reaches(x,y) <« AAreaches(x,z) AND AAreaches(z,y)
, : UAonly : UA AA
X Yy (x,y),
UAonly(x,y) « UAreaches(x,y) AND NOT AAreaches(x,Yy)
UAreaches AAreaches

4. 19 : UAreaches : (SF, DEN), (SF,
DAL), (SF,CHI), (SF,NY), (DEN,DAL),(DEN, CHI),(DEN,NY) (CHI,NY)

4.4.2 ,

A Areaches . (SF, DAL), (SF, CHI), (SF, NY), (DAL, CHI), (DAL,
NY) (CHI,NY) , :(SF,DEN), (DEN, DAL), (DEN,
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CHI) (DEN, NY) UAonly O
4. 40 , EDB
R ( ) (0) IDB P Q,

1. P(x) < R(x) AND NOT Q(X)
2. Q(x) « R(x) AND NOT P(x)

, R X = Q
P Q
4.4.1 , :
1 , P=R- Q 2 Q
=R- P R (0), P Q (0) (0) ?
, P=R- Q = {(0)}-
P={(0)}, Q= , : P= R—Q
{(0}={(0O)}— , , Q=R-P ={(0)}- {(0)},
P=, Q={(0)}
() P={(0)} Q=
(b) P= Q={(0)}
: (a) (b) : ,
“ P(0) ? O
4. 40
, 5. 10
SQL3
( )
IDB
2 A B, A
B -
3 A B, A
B
IDB A A
IDB
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, “ " , 4. 40
4. 41 3.49 4. 24 AAreaches U Areaches 0
, UAonly 1
UAonly ; AAreaches UAreaches
4.24 4.25
4,40 |DB : 4. 25
1 Q P, P Q
2 P Q) 1 1
: m
4.4.5
4. 4. 1: 4.19 , 4. 37
Reaches 4.38 Connects 4. 39 UAreaches AAreaches
* (a) A A 1900-2100 CHI SF :
(b) UA 900-1100 NY DEN :
(¢ (a) (b) ;
(d) DEN DAL
4. 4. 2: Datalog ( : ) 4. 33
{ Follow-On") 4. 36 EDB
SequelOf 1DB FollowOn
* (a) P(x,y) y X : X ( EDB
Sequel Of )
(b) Q(x,y) y X : X
I (¢) R(x) X : ,
I (d) S(x,Y) y X , y
4.4.3: ODL Rel( class, rclass, mult) , mult
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2.6
4, 27
Rel
4, 26
(a)
* 1 (b)
(¢

single( )

, multi( ) :
, class  rclass( ) , 4.26
ODL
(Class) (rclass) (mult)
Star Movie
Movie Star
Movie Studio
Studio Movie
4.26 ODL
(multi) (single)
4.26
Datalog ,
4,27
EDB
P(class, eclass), class  eclass
class
S(class, eclass) M (class, eclass)
eclass , class eclass
(single) M, class eclass “
, class eclass
Q(class, elcass) class eclass
IDB
4.5
: 2.5
, 4. 44
6 SQL

Rel

class

(multi)
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4.5.1

1 R R= : “R
l’l R ”
2 R S : “R
S ) , S R
’ R- = ’
S R- R- S ,
S ( R-
1 1R: 1) R 1)
1 R’
4.5.2
2. 5 1 ” ,
, A B , ODL
, A ,
; R
v, S
4. 42 ,
Movie(title, year, length, inColor, studioName, producerC# )
MovieExec(name, address, cert# , networth)
M ovieExec
; Movie producer C# M ovieExec
cert#
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TE)rocd ucerC# ( M OV|e) TCert# ( M OVi eExeC)
Moive producer C#
: M ovieExec Cert#

TTpr oducer C# ( M OV|e) = Tleert# ( M OVieExeC) =
4. 43 , [1] ”

starsin( MovieT itle, movieY ear, starName)

Movie(title, year, length, inColor, studioName, producerC# )
title-year ,

title-year
TFnovieTitIe, movieYear(Star SI n) T[itle, year( M OV|e)
4.5.3
4. 44
MovieStar(name, address, gender, birthdate)
name - address
MovieSt ar (t1, t2),

name address ,
(Cartesian) : :

, , MS1 MS2,
M ovieStar

OMS1.name= MS2. name AND MS1 address = Ms2. address(M S& M S2) =
, MSk MS2 M Sl
PVS1( name, address, gender, birthdate ( M OViEStar )
, MS2 MovieStar
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4. 45 M ovieStar =

Ogender;t '"F' AND gender # M(M OVIeS'[aI‘) =

, MovieStar  gender "F ‘M
, 2.5

4.46 10 000 000

, G
M ovieExec(name, address, cert# , networth)
Studio(name, address, presC# )
: studio presC# MovieExec cert#

10 000 000 :

Onetworth < 10000000 ( StUAIO  presce = cents M OViEEXeEC) =

10 000 000 ;
Thresc# (StUAIO)  Thert# ( Gheworth= 10 000 000 ( MOVIEEXEC) )

4.5.4

4. 5. 1. 4.4.1 ( )
Product ( maker, modd, type)

PC(model, speed, ram, hd, cd, price)

L aptop(mode, speed, ram, hd, screen, price)
Printer(model, color, type, price)

4.1.1
* (a) 150 PC 1500
(b) 11 1G
2000
' (c) PC
* 11 (d) PC
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I (e) PC : PC
4.5. 2 4.1.3
Classes(class, type, country, numGuns, bore)
Ships(name, class, launched)
Battles( name, date)
Outcomes(ship, battle, result)

4.1.3 :
(a) 16
(b) 9 14
I (¢
I (d)
't (e 9 9
4.5. 3: Datalog Datal og
| DB Datalog
* () 4.42
(b) 4. 43
(c) 4. 44
(d) 4.45
(e) 4.46
! 4. 5. 4 R S C S
A1, Az, , An Vi, V2, ,Vn S
Bi, B2, , Bn Vi,Vz2, , Vn C
I 4.5.5:; R : A, A2, ,A.-B R
R
4.6
( ) :
B ( )
4.47 4. 28 : (1,2) (3,49
4.28 - : (1,2
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A B
1 2
3 4
1 2
1 2
4,28
4.6.1 ?

A B C

1 2 5

3 4 6

1 2 7

1 2 8

4. 29 4.48
4. 48 (1,2 4.28
4.29 A B
A
(1,2) (3,4
, , ( 5.5 ),
13 4. 29 A ” , ’A
2, 4.29 A —1 3 2
4.29 A (1,3 1,1) , 4.29
A 1.5 0
R S , S R
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4.6.2
: , R
, t n , S , m R S
t n+ m ,n - m( )
R S : R n m ,
Rn S t min(n, m) R—S( S ) t
R—S max (0, n—m) : t R S
: R—S t R S
, t S R : t
R—S ,t S : "R
4.49 R 4.28 , R (1,2) 3
(3,4) S
A B
1 2
3 4
3 4
5 6
R S , (1,2 4 ( R ,
S ) (3, 4) , (5, 6)
RN S
A B
(1,2 (3,4) (1,2) R 3 S ., min
(3,1)=1, (1,2 RnS (3, 4) S min(1,2) = 1
(5,6) S : R 0O , RNnS min(0,1)= 0
R—S
A B
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Rn S, R S :
R S ,
R S , t Rn S R S
R S , t 0O 1
, t RnS , R S
Rn S ) R—S S—
R,
b ) S
R S, R S , , t R
S : t R S ,
, t R S , , ,
, (1,2 R S , R—S
max (0, 3—1)= 2 (3,4) R , S , R—S
: max(0,1—2)= 0 R : R—S
] S_R
A B
(3,4) , R
, (5,6) S—R
U
4.6.3
R 4. 29 , ms(R) 4. 28
, R (1,2,5),(1,2,7)
(1,2,8) A B , (1,2 ,
(112) H ]
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(R 8- T=(R-T) (S-T)
, , R S T
t,
t 4.6.4 4.6.5
4.6.4
4. 50
A B C
1 2 5
3 4 6
1 2 7
1 2 7
o= s(R)
A B C
3 4 6
1 2 7
1 2 7
4.6.5
, : r R m
S n R S | rs mn
4. 51 S 4. 30 : R S 6 ,
4. 30(c)
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4.6.6

4.30

4. 52

(1,2
(1,2,3)

R

(2,3

S

(1,2)

(2,3)

S

R.B < S.BS

R

S.B
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, R (L,2 S (4,5

, 2 2 4
—R (1,2) S (2,3)— ,
O
4.6.7 Datalog
Datal og , ,
4.2.4 Datal og
; n
; n
4. 53
H(x,z) < R(x,y) AND S(y,2)
R S 4.30 ( , y
) 1 R (1’2) ) S (21 3)
(1’ 2) R 1 (2,3) S )
x=1y=2 z=3 (x,2z2),
(1’3) H ’ (113) ) y
H1 H2
1 3
1 3
; H1 H2
, (1,2 R n o, (2,3) s m (1, 3)
H nm =
4. 54
Datalog
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H(X,y) <« S(x,y) AND x> 1
H(x,y) < S(x,y) AND y< 5

H S 4. 30(b)
B C
2 3
4 5
4 5
S H,
(2,3) H, (4,5) y< S
(2,3) : (4,5)
4.6.8
* 4. 6. 1: PC 4. 10( a) , Topeed (PC)
2 2
: ? ?
4.6.2: mha( PC) 4.6.1
4. 6. 3 4.1.3 *
(a) Thore( Cl asses)
4.1.3 : ?
' (b) ( )
: b a b
! 4. 6. 4.
* (a) (R S) T=R (S T)
(b) '(RNS)NTERN(SNT)
(c) (R S T=R (S T)
(d) ‘(R S)=(S R)
(e) :(Rn S)= (Sn R)
(f) (R S)=(S R)
(g9 m(R S)=m(R) Tm(S) L
* () 'R (SnT)=(R S)n(R T)
(i) ocanoo(R) = oc(R) n ®(R) ,C D R
I 4.6.5:

*(a) (RnS)- T=Rn(S-T)
(b) RN (S T)=(RnS) (RNT)
(c) Gcorb(R) = oc(R) o (R) ,C D R
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4.7

), ¢ " SQL
5 8 oQL

4.7.1

Datalog

4.7.2

Movie

4.7.3

Datalog : Datalog

Datalog
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4.7.4

Kevin Costner ,

birthdate : ?

NULL NULL

NULL birthdate
NULL

NULL phone

Datal og:

Datalog: Datal og
Datalog

Datalog

Datalog
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4.8

NULL

Datal og

MovieStar

M ovieStar

spouse :

Datalog
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: : , [9]

Datalog Prolog : ,
[ 6] [
[8]
, [ 3],

Datal og [1] [7] [10] )
Datal og Datalog : [9]

[1] Apt, K. R., H. Blair, and A. Walker, Towards a theory of declarative knowledge, in
Foundations of Deductive Databases and Logic Programming (J. Minker, ed.), pp.89 148,
Morgan-Kaufmann, San Francisco, 1998.

[2] Bancilhon, F. and R. Ramakrishnan, An amateur' s introduction to recursive query-processing
strategies, ACM SIGMOD Intl. Conf. on Management of Data, pp.16 52, 1986.

[3] Chandra, A. K. and D. Harel, Structure and complexity of relational queries, J. Computer and
System Sciences 25: 1, pp. 99 128.

[4] Codd, E. F., A relational model for large shared data banks, Comm. ACM 13:6, pp. 377 387,
1970.

[5] Codd, E. F., Relational completeness of database sublanguages, in Database Systems (R.
Rustin, ed.), Prentice Hall, Englewood Cliffs, NJ, 1972.

[6] Gallaire, H. and J. Minker, Logic and Databases, Plenum Press, New York, 1978.

[7] Nagvi, S., Negation as falure for first-order queryies, Proc. Fifth ACM Symp. on Principles of
Database Systems, pp. 114 122, 1986.

[8] Nicolas, J. - M., Logic for improving integrity checking in réational daabases, Acta
Informatica, 18:3, pp. 227 253, 1982.

[9] Ullman, J. D., Principles of Database and Knowledge-Base Systems, Volume |, Computer
Science Press, New York, 1988.

[10] Van Gelder, A., Negation as failure using tight derivations for general logic programs, in
Foundations of Dedutive Databases and L ogic Programming (J. Minker, ed.), pp. 149 176,
M organ-K aufmann, San Francisco, 1988.

171.



5 SQL

SQL( “ seque”)
SQL ¢ ( Structured Query Language)” SQL
, ( )
, , SOL
SQL , : ANSI(American
National Standards Institute, ) SQL 1992
, SQL-92 SQL2 SQL 3, SQL 2
: (recursion) (trigger) (object) :
SQL ANSI
SQL?2 , SQL2
, SQL3
, SQL
SQL , ;
SQL ,
QL SQL2 :
ANSI , SQL2
, SQL3
“ SQL ” ;
” SQL
5.1 SQL
SQL
(tuple) : SQL
, SQL :SELECT FROM WHERE
5.1 : 3.9
, 5.1 57 SQL ,
, 3.9 SQL

Movie(title, year, length, inColor, studioName, producerC# )
- 172



Disney 1990 SQL
SELECT*
FROM Movie
WHERE studioName = 'Disney’ AND year = 1990;
SQL sdectform-where

Movie( title, year, length, inColor, studioName, producerC# )
Starsin(movieT itle, movieY ear, starN ame)

MovieStar(name, address, gender, birthdat €)

MovieE xec(name, address, cert# , netWorth)

Studio( name, addr ess, presC# )

5.1 ( )
FROM : Movie
WHERE ) ,
: studioName
"Disney’ , year 1990
SELECT
(*)
: FROM
WHERE , WHERE
, ,  SELECT
SQL Movie
title year length inColor studioN ame producer C#
Pretty Woman 1990 119 true Disney 999
( , 999 ), WHERE : " Disney'
studioN ame, 1990 year,
; , WHERE
WHERE ' Disney' = 'Disney’ AND 1990 = 1990
, , Pretty Woman WHERE ,
]
5.1.1 SQL
) b ] SQL
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title

(projection) FROM
SELECT (*)
5 2 51 :
SELECT title, length
FROM Movie
WHERE studioName = ' Disney' AND year = 1990;
title length ,
: Disney 1990 :
title length
Pretty Woman 119
, FROM
CAS
AS : SQL :
5.3 5.2 name  duration
length :
SELECT title AS name, length AS duration
FROM Movie
WHERE studioName = ' Disney' AND year = 1990;
5.2 : name  duration
name duration
Pretty Woman 119
SELECT
5.4 5.3 :
SELECT
SELECT title AS name, length* 0. 016667 AS lengthlnHours
name-length :
lengthlnHours
55 SELECT
. SQL SELECT
SQL WHERE
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SQL :
: , FROM,
from, FrOm ;
, SQL , ' FROM' "from'
FROM

, SQL

From

SEL ECT title, length* 0.016667 AS length, ' hrs.' AS inHours

FROM Movie
WHERE studioName = 'DISNEY' AND year = 1990;

title length inHours
Pretty Woman 1.98334 hrs.
inHours , length
“ hrs.', : O
5.1.2 QL
SQL WHERE : ,
WHERE C PASCAL
, 6 = <>
< > <= >= PA SCAL
( PASCAL , , <> " )
FROM
+ * , (year -
1930) * (year - 1930)< 100 1930 9 (year)
@D, ; , 'foo' @®; bar' ' foobar! O
5.1
studioName = ’ Disney'
Movie studioN ame " Disney’
;  SQL SQL
, , - 12.34 1.23E45
(TRUE) (FALSE)
,AND( ) OR( ) NOT( ) PA SCAL
5.1 AND
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SQL B

1 , B'011" : 0
1 , X (O 9 a
f, 10 15) , X ' Tff 12 : 0 11 1
4 , 0
TRUE 1 , ,B'1 ,FALSE B’'0O
, WHERE : , "Disney'
1990, WHERE
5.6 1970 (black-and-white)
SELECT title
FROM Movie
WHERE year > 1970 AND NOT inColor;
; AND ,
inColor inColor :
SEL ECT title
FROM Movie

WHERE (year > 1970 OR length < 90)
AND studioName = ' MGM'

1970 90
; SQL
, :AND OR,
NOT O
51.3
, SQL
: (array) (list) :
, foo
7 (pad) 10 :
: ' foo'
“ " ( < > =) ,
SQL
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LIKE

LIKE % -, ? SQL
( UNIX )
ESCAPE %
; % -,
SLIKE 'x%%x%"' ESCAPE 'x'
X X% % x% X% % :
C g
( )
, aaz an bbb, ai< b, a= b ax b,
ai= b, az= b as< bs, | , “ " n< m
aia: an= bbb b, aa: a< b b, :
, 'fodder' < ’foo', fo , fodder
foo ; , bar' < ’bargain' ,
SQL (pattern)
SLIKEPp
' S ., p : “ %' P
S %! S
oo s : s P .S
NOT LIKE p
57 “ Star x7, X 4
?
SELECT title
FROM Movie
WHERE title LIKE "Star - - - - ' ;
Movie title 9 :
Star ,
‘ “ Star Wars”
“ Star Trek” O
5.8 ("s)
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SELECT title

FROM Movie
WHERE title LIKE '%"' 's%" ;
, ,  SQL
: SQL
: , "s
S
s % : 's
: “ Logan's Run” “ Alice's Restaurant” O
2.1.4
SQL
, 5/14/1948 14 May 1948
SQL?2
(date) DATE , DATE
'1948-05-14' 4
2 : , 1
2 : ,
0
: (time) TIME
, (24 ) ,
, TIME'15 00 025 3 :
, 3
: (<) : (<)
( )
5.1.5
select-from-where
ORDER BY
, DESC( “ ")
: A SC :
5.9 51 ,
Movie (title, year, length, inColor, studioN ame, producerC# )
1990 Disney , ,
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SELECT *

FROM Movie

WHERE studioName = 'Disney' AND year = 1990
ORDER BY length, title;

( SQL ( 5.7.2
)l )l ) )

ORDER BY Movie

ORDER BY 3, 1; O
5.1.6
5 1. 1: SELECT

SELECT A B
A B , B A ?

51 2

Movie(title, year, length, inColor, studioName, producerC# )
Starsln(movieT itle, movieY ear, starName)

M ovieStar ( name, address, gender, birthdate)

M ovieExec(name, address, cert# , netWorth)

Studio(name, address, presC# )

SQL :
* (a) (MGM studios)
(b) - (Sandra Bullock) (birthdate)
* () 1980 : “ Love”
(d) 1 000
(e) Malibu
5.1.3  SQL 4.1.1
Product (maker, model, type)
PC ( modd, speed, ram, hd, cd, price)
L aptop (model, speed, ram, hd, screen, price)
Printer (model, color, type, price)
4.1.1 :
* (a) 1 600 (PC) ( model)
(speed) (hd)
* (b) (a) : “ " ( speed) “ " (megahertz), " (hd)

" (gigabytes)
179



(0 (Printer) (maker)
(d) 2 000 (laptop) (ram)
( screen)
(e) Printer color
(f) 6 8 (6x or 8x cd) 2 000
cd
5.1 4 4.1.3
Classes (class, type, country, numGuns, bore, displacement)
Ships (name, class, launched)
Battles (name, date)
Outcome (ship, battle, result)
, 4.1.3
(a) (numGuns) (class) ( name)
(country)
(b) 1918 name, shipName
(0 name, battle( )
(d) name class
(e) name R
L (f) (  King George V)
5.2
(joins) (products)  (unions)
(intersections) (differences) SQL
——  (union) (intersection)
(difference) SQL 5.2.5 :
SQL sdectform-where (product)
(join)
5.2.1 QL
SQL FROM
, SELECT WHERE FROM
5.10 (Star Wars) ( producer)

Movie (title, year, length, inColor, studioN ame, producer C# )

MovieExec (name, address, cert# , netWorth)
Movie (producerC# ),

180-
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M ovieExec

Movie MovieExec
SELECT name
FROM Movie, MovieExec
WHERE title = 'Star Wars' AND producerC# = cert# ;

—_ Movie,
M ovieExec WHERE
1. Movie title “ Star Wars’
2. Movie producer C# M ovieExec cert#
: M ovieExec
name : Movie
“ Star Wars”, M ovieExec “ George Lucas” (
), : ,
y George Lucas”
5 2.2
SQL
,R.A R A
5 11
MovieStar (name, address, gender, birthdate)
MovieExec (name, address, cert# , netWorth)
name address
SELECT MovieStar. name, M ovieExec. name
FROM MovieStar, MovieExec
WHERE MovieStar. address = MovieExec. address;
; ; MovieStar,
M ovieExec, address WHERE
address : : name
M ovieStar :
MovieStar . name M ovieExec. name
Jane Fonda Ted Turner

181



, SELECT WHERE
, FROM ,
: FROM R RASR

5.10
SELECT MovieExec. name
FROM Movie, MovieExec
WHERE Movie. title = 'Star Wars'
AND Movie. producerC# = MovieExec. cert#
5.2.3
FROM R,
R SQL FROM R
(tuplevariable) FROM R
( ) AS
SELECT WHERE :
; R ,
R
5.12 5.11 , ,
M ovieStar : MovieStar MovieExec
MovieStar ,

SELECT Starl. name, Star2. name
FROM MovieStar AS Starl, MovieStar AS Star2
WHERE Starl. address = Star2. address

AND Starl. name < Star2. name;

FROM Starl Star2 :
M ovieStar SELECT name
WHERE M ovieStar address
WHERE , Starl. name < Star2. name,

, Starl
182-



Star?

Star 1. name Star 2. name
Alec Baldwin Kim Basinger
Kim Basinger Alec Baldwin
5.2.4
select from-where
) WHERE
, SELECT (
) 5.2
FROM R1,R2, ,Rn;
FOR R1 t1 DO
FOR R2 t2 DO
FOR Rn tn DO
IF t1,t2, ,tn , WHERE
THEN t1,t2, ,tn SELECT
5.2 SQL
5.11
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Datal og SQL
4.2 4 Datalog
SQL  selectfrom-where Datalog,
QL
(SQL  WHERE ) ;
(SQL SELECT )
, WHERE WHERE
; SELECT
SQL FROM
: WHERE
,  WHERE
: SELECT
; SELECT
5. 13 5.12 ,  FROM
: M ovieStar :
MovieStarx  MovieStar
8 , 4 MovieStar name, address,
gender  birthdate , 4 M ovieStar
Starl. gender, : : A1, Az, ,As
, Az Starl.name, As Star2. name,
,  WHERE A= As A
< As A1, As ,

T, A (Ory= aganp A< a (puea, A, a8y (MovieStark  (puvagaga,ag(MovieStar)))

SELECT

184-.
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R,S T ( ) : A,
R S T( S T ) ,
RN (S T) SQL
SELECT R.A
FROM R, S, T
WHERE R.A = SSAORR.A = T.A;
, T RA=T.A , OR
, RN'S , 5.2. 4

5.2 : T
o , , FOR

5.2.5

SQL ,
UNION,INTERSECT EXCEPT n — UNION

5. 14 1 000

MovieStar (name, address, gender, birthdate)
MovieExec ( name, address, cert# , netWorth)
5.3

1) (SELECT name, address

2) FORM MovieStar

3) WHERE gender = 'F')

4) INTERSECT

5 (SELECT name, address

6) FROM MovieExec

7)  WHERE netWorth > 10000000);

5.3

1) 3) : name  address
185-



; SQL FROM
WHERE :
, 5.15 : :
,5) ) , 1 000
: name address :
: 4) O
5.15 ,
(SE LECT name, address FROM M ovieStar)
EXCEPT
(SELECT name, address FROM MovieExec);
; O
: 5.3
5.16 Movie  Starsin
Movie (title, year, length, inColor, studioN ame, producerC# )
Starsin (movieT itle, movieY ear, starN ame)
; ; Starsin
Movie : ;
(SELECE title, year FROM Movie)
UNION
(SELECT movieTitle AStitle, movieY ear AS year FROM Starsin) ;
: title year O
5. 2.6
5.2 1

Movie(title, year, length, inColor, studioName, producerC# )
Starsln(movieT itle, movieY ear, starName)

M ovieStar (name, address, gender, birthdate)

M ovieExec(name, address, cert# , netWorth)
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Studio(name, address, presC# )

SQL
* (a) “ Terms of Endearment” ?
(b) (MGM) 1995 ?
(c) ?
* 1 (d) (Gong With the Wind) ?
I (e) Merv Griffin ?
5 2. 2 4.1.1
Product (maker, model, type)
PC ( modd, speed, ram, hd, cd, price)
L aptop (model, speed, ram, hd, screen, price)
Printer (model, color, type, price)
* (a) 1G (hd) (laptop)
(maker) ( speed)
* (b) B (model) (price)
(c) ( PC )
| (d) PC
I (e) PC (model)
, (L,]) (i, 1)
I (f) : (PC
) 133MHz
5.2. 3 4.1.3
Classes (class, type, country, numGuns, bore, displacement)
Ships (name, class, launched)
Battles (name, date)
Outcome (ship, battle, result)
4.1.3
(a) (displacement) 35000
(b) (Guadalcanal, )
(c) (
Ships )
I (d)
I (e) :
(1)
5. 2. 4.
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TL(ac(Rx Rx X Rn»)

IL y C Rl,RZ, ,Rn
, Ri SQL
5 2.5
Tm(oc(R: R Rn)
5 2.4 ;
SQL
5.3
: WHERE ,

se ect-from-where ,
SQL WHERE

5.3.1

sd ect-from-where ,

, select from-where ,
, WHERE

5.17 5.10 5.10 (Star Wars)

Movie (title, year, length, inColor, studioN ame, producerC# )
MovieExec (name, address, cert# , netWorth)

SELECT name
FROM Movie, MovieExec
WHERE title = 'Star Wars' AND producerC# = cert#
Movie
: M ovieExec ,

188-



5.4

1) SELECT name
2) FROM MovieExec
3) WHERE cert# =

4) ( SELECT producerC#
5) FROM Movie
6) WHERE title = 'Star Wars
7) );
5.4
5.4 4) 6) ;
producer C# : :
(12345), : : 12345,
(George L ucas) 4) 6) 0
, (runtimeerror)
; 54 1) 3 , 12345
SELECT name
FROM MovieExec
WHERE cert# = 12345;
George Lucas
5.3.2
SQL R ,
select from-where ——IN,ALL ANY—
S, , R
R : EXISTSR
2. s R ,SIN R , s R
,SNOT IN R : R 5.3.3
R S , IN NOT IN
3. S R ,S> ALLR , >

ALLR sNOT INR

4. S R ,$> ANY R
5 f> ,S= ANY R sINR
EXISTS ALL  ANY NOT
, R , NOT EXISTSR ;

189-



S " ( : : )R , NOT s> ALLR ; S

“ " ( ; “7)R ,NOT s> ANY R

5.3.3

SQL , (123,'fo0' ) (name, address,
networth) :

t R : 53.2
t R tINR t<>ANYR R
t R : R
5. 18 5.5 SQL ;

Movie(title, year, length, inColor, studioName, producerC# )
Starsln(movieT itle, movieY ear, starName)
M ovieExec(name, address, cert# , netWorth)

Harrison Ford( - )

1) SELECT name
2) FROM MovieExec
3) WHERE cert# IN

4) (SELECT prodecerC#
5) FROM M ovie
6) WHERE ( title, year ) IN
7) (SELECT movieTitle, movieY ear)
8) FROM Starsin
9) WHERE starName = 'Harrison Ford'
10) )
11) )
55 Harrison Ford
) ) 7)
9) Starsin , starN ame
"Harrison Ford' ,
) 7) 9) 5.6
: ,4) 6) M ovie
, 56 ’

, Harrison Ford
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Title year
Star Wars 1997
Raders of the Lost Ark 1981
The Fugitive 1993
5.6 _
, l) 3) “ " M ovieExec
, cert#

, Harrison Ford ,

OJ
, 55 , select -
from-where , FROM
IN WHERE , 57 5.5
(  George Lucas) :
5.4.1
SELECT name
FROM MovieExec, Movie, Starsln
WHERE cert# = producerC# AND
title = movieTitle AND
yea = movieY ear AND
starName = 'Harrison Ford' ;
5.7 Ford
5.3.4
5.19

Movie ( title, year, length, inColor, studioN ame, producerC# )

5.8

1) SELECT title
2) FROM Movie AS OId
3) WHERE year < ANY

4) (SELECT year
5) FROM Movie
6) WHERE title = Old. title
7) );
58

191.



Old. title
* King Kong”
Old. title
6)
, 5.8
5)
)
5.3.5
53 1L

EXISTS, IN, ALL

* (a)

(b)
I (c)
I (d)
I (e)

4) 6)

'King Kong' ,
: 1)
Old. title
3) 6) WHERE
Old. title
H b 3)
4) year  6) title
Movie ( , 4)
Movie
2) 5) FROM
2)
4.1.1

3)

1)

6)

Old

Product (maker, model, type)

Old. title
Old
Old
3)
: 6)

PC ( modd, speed, ram, hd, cd, price)

L aptop (model, speed, ram, hd, screen, price)

Printer (model, color, type, price)

ANY

160MHz PC

PC
(PC

- 192.

SQL
SQL

(maker)

(laptop)

)

6)

M ovie
4)

FROM

Movie

Old. title

(model)

SQL
5.4



(1) (ram) PC
53 2 4.1.3

PC

Classes (class, type, country, numGuns, bore, displacement)

Ships (name, class, launched)
Battles (name, date)
Outcome (ship, battle, result)

EXISTS,IN, ALL ANY )
(a)
* 1 (b)
(c) 16 (bore)
(d) Kongo
' (e
! 5 3.3 : 5.8
! 5. 3. 4: n((R: R
SQL
, FROM
! 5 3.5
* (a) 5.3
(b) 5.15
I 5.3.6: SQL
, SIN R s= ANY R
EXISTS( R )
NOT EXISTSR EXISTS NOT EXISTS
, , SELECT
5.4
5.2.5
: - SQL
54.1
, 5.4.2
5.4.1
5.3. 4 , SQL
, SQL » SQL

(duplicate)

L R:
SoL
EXISTS R

SoL

193-



SELECT

DISTINCT,

5.2.4 , SQL select-from-where
FROM WHERE
: SELECT
; : : SQL
: SELECT DISTINCT
SQL, ,
5.20 5.7 :
Harrison Ford( : ) 5.7 , George
L ucas( - ) :
1) :
1) SELECT DISTINCT name
, 5.5 : : :
55 4) , L :
MovieExec
: : 3) WHERE ,
O
5.4.2
SELECT : : DISTINCT
; : 5.2.5 ,
; UNION INTERSECT EXCEPT
ALL : : 4.6.2
5.21 5.16 UNION , ALL,
(SELECT title,year FROM Movie)
UNION ALL

194.



(SELECT movieTitle AStitle, movieY ear AS year FROM Starsin) ;
Movie

Starsin  (

Movie ,
Starsin 3
4
INTERSECT ALL EXCEPT ALL
R INTERSECT ALL S
R S

R EXCEPT ALL S : t

5.4.3

5.4.1:  SQL
5.4.2. SQL
! 5. 4. 3:

! 5. 4. 4

5.5.1

SQL 5

SUM,
AV G,
MIN,
MAX,
COUNT,

o WD

5. 22

4.1.1 ,
4.1.3 ,
5.3.1 ,

5.3.2 : 5.4.3

5.5

(aggregation)

( DISTINCT
; SELECT

SELECT AV G(netWorth)

),

4.6.2

3

Starsin

195-



FROM MovieExec;

, WHERE , WHERE
M ovieEx ec(name, address, cert# , netWorth)
netWorth , (

5.23
SELECT COUNT(* )
FROM MovieExec:
M ovieExec name MovieExec
(*) COUNT
COUNT
, name
DISTINCT,
SELECT COUNT (DISTINCT name)
FROM MovieExec;
name ( ,
)

5 5.2

( ), M ovie
: length :

Studio SU M (length)

Disney 12345

M GM 54321

, WHERE GROUP BY
GROUP BY , FROM
, SELECT
5.24

Movie(title, year, length, inColor, studioN ame, producerC# )
196-



SELECT studioName, SUM (length)

FROM Movie

GROUP BY studioName;
M ovie

StudioN ame

Disney
Disney
Disney

MGM
M GM

(0]
(0]
(0]

5.9

5.24 SELECT

studioN ame,

SELECT , GROUP BY

SELECT
GROUP BY

SELECT studioName

FROM Movie

GROUP BY studioName
Movie

SELECT DISTINCT studioName
FROM Movie

GROUP BY

1. FROM WHERE R

,  WHERE R

2. GROUP BY R
3. R , SELECT

GROUP BY

R

SELECT

FROM

197-



6

SQL

SQL selectfrom-where’

:SELECT, FROM , WHERE, GROUP BY ,HAVING

5.25

5.5.3 HAVING

GROUP BY

5. 26

198-

M ovieExec(name, address, cert# , netWorth)

(certificate number)

, M ovieExec

5.10

1) SELECT name, SUM (length)
2) FROM MovieExec, Movie

3) WHERE producerC# = cert#
4) GROUP BY name;

5.10

5. 25

, 5. 10 3)

WHERE producerC# = Cert# AND netWorth >

HAVING

1930
5.10 )
HAVING MIN(year)< 1930

SEL ECT name, SUM (length)
FROM MovieExec, Movie
WHERE producerC# = cert#
GROUP BY name

HAVING MIN(year) < 1930;

5.11

ORDER BY

Movie(title, year, length, inColor, studioName, producerC# )

10000000

HAVING

Movie



5. 11

year 1930
2.5.4
5.5.1: 4.1.1 , : 4.1.1
Product (make, model, type)
PC ( modd, speed, ram, hd, cd, price)
L aptop (model, speed, ram, hd, screen, price)
Printer (model, color, type, price)
* (a) PC
(b) 2 500 (laptop)
(c) A PC
L (d) D PC
(e) PC
* 1 (f)
() PC
I (h) PC
* 1 (i) 150M Hz PC
L () PC
5.5.2: 4.1. 3 : , 4.1.3
Classes (class, type, country, numGuns, bore, displacement)
Ships (name, class, launched)
Battles (name, date)
Outcomes (ship, battle, result)
(a) (battleship)
(b)
I (c) (b) (¢ :
?
1 (d)
' (e)
I (f)
' (9) ( ) ( )
12

199-



5.6

, SQL , . select from-

where SQL

1.

2

5.6.1

1. INSERT INTO,;

2. R:

3. R ;

4, VALUES;

5. : : 3

INSERT INTO R(A:, ,An) VALUES (Vvi, ,Vn);

Vi Ai(i= 1,2, ,n),
R :
5.7.5 (NULL), 4.7.4
, 5.9 SQL
(NULL) , ,
5.27 Sydney Greenstreet The Maltese Falcon

1) INSERT INT O Starsin(movieT itle, movieY ear, starName)

2) VALUES( 'The Maltese Falcon' , 1942, 'Sydney Greenstreet' ) ;
, 2) Starsin

Starsin 1) : 2)
1) : 'The Maltese Falcon' movieT itle
O

5.27 ,

INSERT INTO Starsln

VALUES( 'The Maltese Falcon', 1942, 'Sydney Greenstreet' );
200-



5.12 SQL , 2)  6)
1) : 1)
4) H ]
) 2) 6) ) H
2) DISTINCT , 2) 6
Movie
Studio : 2) 6
Studio
6) : 2) 6)
INSERT
INSERT
VALUES INSERT
5. 28
Studio ( name, address, presC# )
Movie ( title, year, length, inColor, studioN ame, producerC# )
: Studio
, NULL Studio
presC# 5.12
1) INSERT INTO Studio(name)
2) SELECT DISTINCT studioName
3) FROM Movie
4) WHERE studioName NOT IN
5) (SELECT name
6) FROM Studio);
5.12
SQL : 5.12 5)
Studio , 4) Movie

Studio

Studio

5.12

4)

5.7

address

6)

201-



, The Maltese Falcon  Sydney Greenstreet

Starsin : , 5.27
5.29 : WHERE
: Starsin
; ,  SQL
: 2) 6) : Movie Studio
2) DISTINCT ,
, 1) Studio
address  presC# NULL
5.6.2
1. DELETE FROM,
2. : R,
3. WHERE,
4.
DELETE FROM WHERE ;
4
5. 29
Starsln ( movieT itle, movieY ear, starName )
Sydney Greenstreet T he Maltese Falcon , SQL
DELETE FROM Starsin
WHERE movieTitle= ' The Maltese Falcon ' AND
MovieYear = 1942 AND
StarName = 'Sdney Greenstreet';
5. 27 ,
WHERE
5.30 ;

MovieExec ( name, address, cert# , netWorth )
202-



DELETE FROM MovieExec
WHERE netWorth < 10000000;

—_ 1 000
5 6.3
[13 ”n ’ SQL
1. UPDATE,
2. , R,
3. SET,
4' ] R )
5. WHERE,
6.
UPDATE R SET WHERE ,
( 4 ) ,
R 6 : 4
] R )
5 31
M ovieEx ec(name, address, cert# , netWorth)
’ 13 Pr%. ”
: Studio presC#

1) UPDATE MovieExec

2) SET name = 'Pres. ' @®hame

3) WHERE cet# IN ( SELECT presC# FROM Studio);
3) M ovieExec Studio
2) @B :
2) Pres. name

name , 'Pres.’ name

5.6.4
5.6. 1 4.1.1

203:



Product (make, model, type)

PC ( modd, speed, ram, hd, cd, price)

L aptop (model, speed, ram, hd, screen, price)
Printer (model, color, type, price)

, 4.1.1
(a) INSERT : C 1100
PC 240M 32M, 2.5G, 12 : 2 499
I (b) : PC
, 11 : 1100, 500
(c) 2G PC
(d)
(e) A B, B A
(f) PC : 1G (
UPDATE )
' (9) E : 1 ,
100
5. 6. 2. 4.1.3
Classes (class, type, country, numGuns, bore, displacement)
Ships (name, class, launched)
Battles (name, date)
Outcomes (ship, battle, result)
4.1.3
* (a) N e son ——Nelson Rodney —— 1927
: 9 16 34 000
(b) Vittorio Veneto ——Vittorio Veneto
Italia —— 1940 ; ,Roma , 1942
9 15 41 000
* (c¢) Ships
* (d) Classes, (1 =2.5 ),
(1 =1.1 )
(e)
5.7  SQL

(data definition), SQL
, SQL — —
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(data manipulation)

,  SQL
“ 7 (table) : : “ ”
5.8 “ " (view),
: 6
°5. 7.1
, SQL
1. CHAR(N) n
: CHAR(Nn), n
VARCHAR(N) n 0O n
SQL
: : ‘foo' ,
CHAR(D5) : 'foo' ( 2 o
) ( 5.1.3),
2. ,
BIT(n) n ,  BIT VARYING(n) n
3. INT INTEGER( ) SHORTINT
: : ( C int  short
int )
4, FLOAT REAL(
) DOUBLE PRECISION ;
C SQL y
DECIMAL(n,d) n : d ,0123. 45
DECIMAL(6, 2)
5. DATE TIME 5.1.4
5.7.2
CREATE TABLE
5.32 MovieStar , 3.9 :
5.13 SQL ,hame  address,
: 30 ;
, 30 ,
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255

1) CREATE TABLE MovieStar (

2) Name CHAR(30),
3) address VARCHAR(255),
4) gender CHAR(1),
5) birthdate DATE
)
5.13 MovieSt ar
gender (M F) :
, birthdate DATE
SQL2 : DATE
—8 2 , CHAR(10)
5 7.3
SQL
; : (DBMYS) ,
, : Movie
, INSERT
SQL ,
R
DROP TABLE R;
5.7.4
ALTER TABLE
1. ADD
2. DROP
5.33 : phone MovieStar
ALTER TABLE MovieStar ADD phone CHAR(16);
, M ovieStar 5 , 5. 13 4
255 0 255

255
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phone— 16 : phone :

, NULL
5.7.5 . " NULL
ALTER TABLE MovieStar DROP birthdate;
birthdate O
5 7.5
, , NULL :
" , 5.28 Studio
, SQL NULL NULL (
6.2 ) , ,
, DEFAULT
NULL, ,
5.34 5. 32, e gender
, ., DATE '0000-00-00' birthdate
5.13 4) 5) :
4)gender CHAR(1) DEFAULT '? ',
5)birthdate DATE DEFAULT DAT E '0000-00-00'
: 5.33 phone
"unlisted', :

ALTER TABLE MovieStar ADD phone CHAR(16) DEFAULT ‘'unlisted'; O

5.7.6

(domain), 6.3.3

CREATE DOMAIN AS

CREATE DOMAIN < > ASK< >
: 6.3.3
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5.35 MovieDomain Movie
title : Starsin  movieTitle ;
CREATE DOMAIN MovieDomain ASVARCHAR(50) DEFAULT 'unkown';
, MovieDomain 50 : :
"unknown'
Movie ,

title MovieDomain

title,

titlte VARCHAR(50) DEFAULT 'unknown'

movieT itle MovieDomain

Starsln movieT itle

ALTER DOMAIN MovieDomain SET DEFAULT 'no such title';
'no such title 5. 35

M ovieDomain "unknown' , 6

DROP DOMAIN MovieDomain;

S2. 7.7
A (index) :
A ( A= 3, A< 3)
, ( ),
, 51
SELECT *
FROM Movie
WHERE studioName = 'Disney’ AND year = 1990;
10 000 : 200 1990
10 000 ,
WHERE 1990 200 :
Disney,
WHERE — Disney 1990 —
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10 :

SQL?2 SQL ,
Movie year ,
CREATE INDEX Y earIndex ON Movie(year) ;
Movie year : Y earIndex ,
SQL , SQL Movie
5. 36 title  year Movie :

CREATE INDEX Keylndex ON Movig( title, year ) ;

(title, year) : :
Y ear Index , )
title : year ,
, title year
DROP INDEX Y earlndex;
( select -from-where INSERT :
DELETE ),

5 7.8

5.7.1: , M ovieStar
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5.7. 2 , 4. 1.1
Product (make, model, type)
PC ( modd, speed, ram, hd, cd, price)
L aptop (model, speed, ram, hd, screen, price)
Printer (model, color, type, price)
(a) Product
(b) PC
* () Laptop
(d) Printer
(e) M odel T ype : (model) (a)
*(f) (0 L aptop , cd
: ‘none'
(9) (d) Printer : color
57. 3 4.1.3
Classes (class, type, country, numGuns, bore, displacement)
Ships (name, class, launched)
Battles (name, date)
Outcomes (ship, battle, result)
(a) Classes
(b) Ships
(c) Battles
(d) Out comes
(e) ShipNames :
(a) (b) (c)
(f) (b) Ships : yard,
(9) (a) Classes, bore
5 7. 4
DROP R;

Movie (title, year, length, inColor, studioN ame, producer C# )

Starsin (movieT itle, movieY ear, starN ame)

M ovieExec (name, address, cert# , netWorth)

Studio (name, address, presC# )

DELETE FROM R;
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(relation) (table) (view)

SQL . ‘ ¥ (

(base relation) “ " (base table)

5.8

CREATE TABLE , SQL

(table)
INSERT 5.6

SQL “ " (view) :

5.8.1

CREATE VIEW,

AS,
Q , SQL
Q. Q

A 0w DN

CREATE VIEW AS ;
5. 37
Movie ( title, year, length, inColor, studioN ame, producerC# )

: ,  Paramount( )

1) CREATE VIEW ParamountMovie AS

2) SELECT title, year
3) FROM Movie
4) WHERE studioName = 'Paramount’;
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1) : ParamountM ovie, 2) :

title  year 2) 4 O
5.8.2

ParamountM ovie ,

ParamountM ovie, Movie ,
ParamountMovie :
, , ParamountMovie
5.38 ParamountMovie : :

SEL ECT title
FROM ParamountMovie
WHERE year = 1979;

ParamountMovie Movie
5.8.5 ;
: ParamountMovie
Movie
(1) ParamountM ovie title  year
(2) studioName = 'Paramount’ ParamountM ovie WHERE
title, (1) (2),
studioName = 'Paramount’ WHERE , FROM
Movie ParamountM ovie, :
SELECT title
FROM Movie
WHERE studioName = 'Paramount’ AND year = 1979;
Movie : ParamountM ovie
, SQL
O
5. 39
SELECT DISTINCT starName
FROM ParamountM ovie, Starsin
WHERE title = movieTitle AND year = movieY ear;
, DISTINCT O
5.40

M ovieProd
Movie( title, year, length, inColor, studioName, producerC# )
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M ovieEx ec( name, address, cert# , netWorth )

1) CREATE VIEW MovieProd AS

2) SELECT title, name
3) FROM Movie, MovieExec
4) WHERE producerC# = cert# ;
; : “ Gone With
the Wind” :
SELECT name
FROM MovieProd
WHERE title = 'Gone With the Wind';
SELECT name
FROM Movie, MovieExec
WHERE producerC# = cet# AND title = 'Gone With the Wind'; O
5.8.3

CREATE VIEW
: 5. 40 ;
CREATE VIEW MovieProd ( movieTitle, prodName) AS
SEL ECE title, name
FROM Movie, MovieExec
WHERE producerC# = cert# ;

, movieT itle  prodName title name
5.8.4
( ) , :

? ? ?

SQL?2 SQL?2

; : R ( SELECT

SELECT DISTINCT) ( R )
WHERE R
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SELECT ,
NULL :

5.41 5.37 ParamountM ovie
INSERT INTO ParamountM ovie
VALUES('Star Trek', 1979);

ParamountM ovie
Movie( title, year, length, inColor, studioName, producerC# )

: SQL?2
; Movie studioN ame ,
Movie NULL "Paramount’ studioN ame
: ParamountM ovie : SELECT
studioName, ParamountMovie

1) CREATE VIEW ParamountMovie AS

2) SELECT studioName, title, year
3) FROM Movie
4) WHERE studioName = 'Paramount’;

ParamountMovie
INSERT INTO ParamountM ovie
VALUES( 'Paramount’, 'Star Trek', 1979 );

, Movie Movie
: studioName
'Paramount’, title ‘Star Trek' , year 1979
Movie —Ilength, inColor
producer C# : : M ovie
NULL
: length 0, NULL
, Movie :
title Y ear Length inColor studioName producer C#
‘Star Trek' 1979 0 NULL 'Paramount’ NULL -
R, R
5. 42 ParamountMovie

[13 Trd(" :
DELETE FROM ParamountMovie

WHERE titleLIKE "% Trek%";
214.



5.40 M ovieProd,
FROM :Movie MovieExec, SQL2 ,

('Greatest Show on Earth','Cecil B. DeMille'")

Movie M ovieExec
length  address : DeMille
producerC#  cert# ? NULL ;
NULL , SQL NULL ( 509
1 ) , MovieProd , 'Greatest Show on Earth' "Cecil B.
DeMille' :
Movie ;
ParamountM ovie WHERE
DELETE FROM Movie
WHERE title LIKE '%Trek%' AND studioName = 'Paramount’;
5. 43

UPDATE ParamountM ovie
SET year = 1979
WHERE title = 'Star Trek the Movie€';

UPDATE Movie
SET year = 1979
WHERE title = 'Star Trek the Movie' AND StudioName = ' Paramount';

DROP
DROP VIEW ParamountM ovie;
: Movie ,
DROP TABLE Movie
Movie , ParamountMovie :
Movie
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5.8.5

SQL
SQLI )
5 14
Q,
, 5.14
5. 44
ParamountM ovie
1) CRE
2)
3)
4)
5.15
5.14
5.38
1979
5.15

5.17
5. 17

216-

ATE VIEW ParamountMovie AS
SELECT title, year

FROM Movie

WHERE sutdioName = 'Paramount’;

5.15 ParamountM ovie

SELECT title
FROM ParamountMovie
WHERE year = 1979,

5. 16

ParamountM ovie
5.16 ParamountM ovie

5. 38



SELECT title
FROM Movie
WHERE sutdioName = 'Paramount' AND year = 1979;

Ttitle
©;
Oyear= 1979
©,
Thitle, year
Ttitle ©:
©,
OstudioName= 'Paramaunt’
Oyear= 1979
©! ©
ParamountM ovie Movie
5. 16 5.17
, Ttitle year Oyear = 1979
, ; title  year,
title : ,
tilte
(AND) 5.18
SELECT title
FROM Movie
WHERE studioName = 'Paramount’ AND year = 1979;
Ttitle
©,
Oyear= 1979 AND studioN ame= ' Paramount’
©,
Movie
5. 18
5 8.6
5.8. 1:
Movie(title, year, length, inColor, studioName, producer C# )
M ovieExec(name, address, cert# , netWorth)
Studio(name, address, presC# )
* (a) RichExec 10 000 000
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(b) StudioPres

(o) ExecutiveStar
5. 8. 2 5.8.1 , ?
5. 8. 3 5.8.1

(a)
* (b) 10 000 000
I () 50 000 000

5. 8. 4. 5. 40

(a) M ovieProd
(b)
(c) (a) (b)
(d) (c) 5. 40

5 8. 5: 5.8.3 :

SQL

5. 8. 6: 4.1.3

Classes (class, type, country, numGuns, bore, displacement)
Ships (name, class, launched)

(a) BritishShips,
(b) (a) : 1919
1 (c) (b) (a)
I (d) (c) Classes  Ships SQL
5.9
NULL SQL NULL
NULL SQL ;
SQL?2
5.9.1
SQL NULL 4.7. 4 NULL
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, SQL2

NULL !

X : X : 0
0, 0* x 0 : X NULL,
5090.1 1, O NULL NULL , X
, 0, X- X 0 : 1,
NULL
NULL
, NULL
NULL
NULL X
1. NULL ( NULL ) ,
X + , NULL
2. NULL ( NULL ) , =
> : UNKNOWN UNKNOWN TRUE FALSE )
; UNKNOWN
: : NULL : :
NULL , NULL
545 X NULL X+ 3 NULL ,NULL+ 3
SQL , X= 3 UNKNOWN, X
( NULL) 3 , NULL= 3 SQL O
, X NULL X ISNULL
X NULL TRUE , FALSE X ISNOT
NULL , X NULL
59.2 UNKNOWN
5.1. 2 TRUE, FAL SE,
(truth-value) AND OR NOT
NULL : :UNKNOWN
TRUE 1( ), FALSE O(
), UNKNOWN 1/ 2 ),
1. AND : X y FALSE,
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X AND Yy FALSE; FALSE UNKNOWN,
UNKNOWN; X y TRUE TRUE
2. OR , X y TRUE, X
OR vy TRUE; TRUE UNKNOWN,
UNKNOWN; FALSE FALSE
3. 1 : FALSE NOT x TRUE,
x TRUE FAL SE, X UNKNOWN UNKNOWN
5.19 X y 9 3
NOT X
X y X ANDy x OR 'y NOT x
TRUE TRUE TRUE TRUE FALSE
TRUE UNKNOWN UNKNOWN TRUE FALSE
TRUE FALSE FAL SE TRUE FALSE
UNKNOWN TRUE UNKNOWN TRUE UNKNOWN
UNKNOWN UNKNOWN [ UNKNOWN UNKNOWN UNKNOWN
UNKNOWN FALSE FAL SE UNKNOWN UNKNOWN
FAL SE TRUE FAL SE TRUE TRUE
FAL SE UNKNOWN FAL SE UNKNOWN TRUE
FAL SE FALSE FAL SE FALSE TRUE
5.19
select from-w here DELETE WHERE SQL
3 TRUE FALSE

UNKNOWN

UNKNOWN

5. 46

FALSE

TRUE

Movie(title, year, length, inColor, studioName, producerC# )

SELECT *

FROM Movie

WHERE length < = 120 OR length > 120;

: Movie ,
120 , 120
: Movie length NULL length < = 120
length > 120 UNKNOWN 5. 19, UNKNOWN  OR

UNKNOWN : length NULL , WHERE
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UNKNOWN : ‘

NULL Movie ” m
59.3 NL2
SQL2 : SQL?2
; SQL ] b
select from-where SQL2 select -
from-where select-from-where ,
, , se ect-from-where FROM
CROSS JOIN:; 4.1. 4
“ ” (product) ,

Movie( title, year, length, inColor, studioName, producerC# )
Starsin( movieT itle, movieY ear, starName )

Movie CROSS JOIN Starsln;

Movie  Starsin 9 Movie
Starsin
R.A, R A
A : R :
Movie  Starsin : 9
, ON 0
R S JOIN, ON R S
, ON
5. 47
Movie( title, year, length, inColor, studioName, producer C# )
Starsln( movieT itle, movieY ear, starName )
Movie JOIN Starsin ON
title = movieTitle AND year = movieY ear;
9 , Movie
Starsin ,
title MovieTitle : year
movieY ear , : O
: select-form-where FROM
, FROM
5.48 5. 47 ,
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FROM : SELECT :

SELECT title, year, length, inColor, studioName, producerC# , starName

FROM Movie JOIN Starsin ON
title = movieTitle AND year = movieY ear,;

7 : Movie
5.9.4
4.1.5 (natural join) ©
1. ;
2.
SQL2 NATURAL JOIN
5. 49
MovieStar ( name, address, gender, birthdate )
MovieExec ( name, address, cert# , netWorth )
, name address
MovieStar NATURAL JOIN MovieExec;
5.9.5
SQL2 ,
R S R t S
: t R S
1 R )
t : R St :
R R S
( ‘ ") ,
4. 6,
: NULL ,

5. 50
MovieStar ( name, address, gender, birthdate )
M ovieEx ec( name, address, cert# , netWorth )
222-



SQL?2 “ " (natural full outerjoin)

MovieStar NATURAL FULL OUTER JOIN M ovieExec,

movieY ear
Movie FULL OUTER JOIN Starsin ON
title = movieTitle AND year = movieY ear,

5.49 6 3
6 NULL 5.49
MovieStar
name, address, gender birthdate : M ovieExec, cert #
netWorth NULL
MovieExec
M ovieExec : M ovieStar gender birthdate
NULL , 95.20 O
name address gender birthdate cert# networth
Mary Tyler Moore Maple St. 'F' 9/9/99 12345 100
Tom Hanks Cherry Ln. ‘M’ 8/8/88 NULL NULL
Geor ge Lucas Oak Rd. NULL NULL 23456 200
5.20 MovieStar MovieExec
SQL2 , -
— , (left) , (
) NULL ,
MovieStar NATURAL LEFT OUTER JOIN M ovieExec;
5.20
: (right) ( )
MovieStar NATURAL RIGHT OUTER JOIN MovieExec;
5.20
ON ; NATURAL
FULL OUTER JOIN, ,
5.51 5.47, Movie Starsin
, title  movieT itle ; year
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Starsin
, movieT itle, movieYear starName NULL
Movie : Movie 6
NULL
5.51 : FULL LEFT RIGHT

Movie LEFT OUTER JOIN Starsin ON
title = movieTitle AND year = movieY ear,
Movie NULL Movie

Movie RIGHT OUTER JOIN Starsin ON
title = movieTitle AND year = movieY ear,
: NULL

5.9.6

509 1L
Starsln(movieT itle, movieY ear, starN ame)
M ovieStar (name, address, gender, birthdate)
M ovieEx ec(name, address, cert# , netWorth)
Studio( name, address, presC# )

SQL ;

(a) Studio CROSS JOIN MovieExec;

(b) Starsin FULL NATURAL OUTER JOIN MovieStar;

(c) Starsin FULL OUTER JOIN MovieStar ON name = starName;

* 1 5.9 2

Product (maker, model, type)
PC ( modd, speed, ram, hd, cd, price)
L aptop (model, speed, ram, hd, screen, price)
Printer (model, color, type, price)

SQL : —PC

5.9 3 4.1.3
Classes (class, type, country, numGuns, bore, displacement)
Ships (name, class, launched)
SQL : : Classes
Ships ,
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! 5.9. 4: 5.9. 3, Ships C,

c .

! 5.9.5: 5. 46

SELECT *

FROM Movie

WHERE length < = 120 OR length > 120;

NULL ,

WHERE ( AND OR)
! 5.9.6: , ,
selectfrom-where select -from-where

* (a) R CROSS JOIN S;
(b) R NATURAL JOIN S;
(c) R JOIN SON C; C SoL
¥ 5.9.7: SQL SQL
() R NATURAL LEFT OUTER JOIN S;
(b) RNATURAL FULL OUTER JOIN S;

(c) R FULL OUTER JOIN S ON C; C SQL
5.10 SQL3
y SQL3 -
, SQL?2 ,
, SQL2 ,
SQL3 :
SQL3 4.4 Datalog ,
ISQLS ) b ) 1)
: , , 4. 4.4 ,
SQL ,
5 10. 1 OL3 IDB
4. 4 , (EDB,
Extensional DataBase) Datalog (1DB, Intensional
DataBase) SQL3 WITH
DB WITH WITH
WITH R AS R R
) R ] R )
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WITH

( ) :
RECURSIV E( )  WITH
1. WITH
2. ;
(a) RECU RSIVE,
(b)
(0 AS
(d)
3. : : WITH
. WITH
; : WITH
5.52 4. 4
Flights(airline, frm, to, departs, arrives) 4. 19
, 521
5.21 ( 4.19)
4. 37 5 21

1. Reaches (x,y) « Flights (a,x,y,d,r)
2. Reaches (x,y) « Reaches (x,z) AND Reaches (z,y)

|DB Reaches
, SQL  Reaches SQL
WITH Reaches , WITH
4. 37 Reaches : Reaches :
(Denver)
SQL from , frm
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( Datalog ) B
A ; A B : Datalog A

FROM ,

1) WITH RECURSIVE Reaches(frm,to) AS

2) (SELECT frm,to FROM Flights)
3) UNION
4) (SELECT R1.frm,R2.to
5) FROM Reaches AS R1, Reaches AS R2
6) WHERE R1.to = R2.frm)
7) SELECT * FROM Reaches;
5.22 SQL3
5.22 SQL3 Reaches 1) Reaches ;
2) 6)
: 4. 37 Reaches 2)
, , , Flights
(frm to ) Reaches
4) 6) Reaches , FROM
Reaches R1 R?2 Reaches R1
2 X,R2 y R1 R2
z; , 6)
, 7) Reaches ,
7)
7) SELECT to
FROM Reaches
WHERE frm = 'DEN' ;
O
SQL3 ,DBMS FROM
5.22 5) Reaches , 4., 37
SQL 3 DBMS
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5.10. 2

5. 52 , , SQL3
SQL3 , FROM
FROM , ;
5. 53 : Flights 5. 22 5)
Reaches 5.22 4.4.3
WITH Pairs, Flights
frm to ;
5.22 5.23 : ,
7) Pairs Reaches :
1) WITH
2) Pairs AS SELECT frm,to FROM Flights,
3) RECURSIVE Reaches(frm,to) AS
4) Pairs
5) U NION
6) (SELECT Pairs. frm, Reaches. to
7) FROM Pairs, Reaches
8) WHERE Pairs.to = Reaches. frm)
9) SELECT * FROM Reaches,
5.23
,4.4.2 SQL ,
Datalog , Reaches :
(x,y) X y ,
Reaches ,
—4) Pairs— 5.21 , Pairs
Reaches : (SF, CHI)
, Reaches , ,
i , (x,y), i X Y
O

5.10. 3 WITH

WITH
VIEW
5. 54 5.23 ,2) Pairs 2)

2) VIEW Pairs AS SELECT frm,to FROM Flights
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Pairs )

WITH : , 4) Reaches
, Flights Reaches
L]
5.10.4
SQL )
: 4.4.4
5.10.5 SQL
Datalog :
5.55 4. 39, (x,y),
UA, AA, X y
, : 4.39
UAreaches AAreaches ;
SQL3 : 5. 53
4. 39 : ,
Reaches(airline, frm, to), (a,f,t)
f t, a
Triples(airline, frm, to), Flights 5.24
Reaches 3) 9) 4)
Triples 6) 9) : Triples Reaches
(a,f,1) Reaches
f t, a
10) 12 10) UA , 12) AA
L]
1) WITH
2) Triples AS SELECT airline, frm,to FROM Flights,
3) RECURSIVE Reaches (airline, frm,to) AS
4) Triples
5) UNION
6) (SELECT Triples. airline, Triples. frm, Reaches. to
7) FROM Triples, Reaches
8) WHERE Triples.to = Reaches. frm AND
9) Triples. arline = Reaches. airline
)
10) (SELECT frm,to FROM Reaches WHERE airline = 'UA" )
11) EXCEPT
12) (SELECT frm,to FROM Reaches WHERE airline = 'AA"');
524
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5. 56 5.24 11 EXCEPT ,
9) , 4. 40
, EXCEPT
5. 25 P , Q =)
5.25 ,4) 8) EXCEPT  SQL3 ,
: ,  SQL3
5.25 P O
1) WITH
2) RECURSIVE P(x) AS
3) (SELECT * FROM R)
4) EXCEPT
5) (SELECT * FROM Q),
6) RECURSIVE Q(x) AS
7) (SELECT * FROM R)
8) EXCEPT
9) (SELECT * FROM P)
10) SELECT * FROM P;
5.25 SQL3
5.10.5 SQL3
5. 56 , EXCEPT sQL3
, EXCEPT
, NOT IN , 5.25 2
RECURSIVE P(x) AS
SELECT x FROM R WHERE x NOT IN Q
. WHERE NOT, NOT x= y(
y) ,  SQL3
? ?
, SQL3 , R
S(S R ), S S
) R 1
4.4.2
IDB :
SQL3
SQL4
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SQL
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5. 57 4. 40,
Datal og
25 P Q 2) 5 P P
: Q P R
Q (a) (o P={(b)} (b) Q
P Q 1)
: R {(a).(b} P Q
525 3) 5) P {(a),(b}, 9) P
9) Q P
R,P  Q {(a),(b)} . 3)
P Q {(a), (b}
, {(a).(b)}
5.25
5- 58 )
( ) P Q
1. P Q EDB R
2. Q P
WITH SQL3
5.26 P
1) WITH
2) RECURSIVE P(x) AS
3) (SELECT * FROM R)
4) UNION
5) (SELECT * FROM Q)
6) RECURSIVE Q(x) AS
7) SELECT SUM(x) FROM P
8 SELECT * FROM P;
5. 26 SQL3
R (12) (34), P Q
5. 27 6
P 7 Q
WITH
P Q °

SQL3

5. 25

5)

4. 40

(a)

7)

(b),

7)

9)
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5.57 5.58 P Q.

WITH
57 ,P Q
P Q
P Q
1) {(12), (34}
2) {(12),(34)} {(46)}
3) {(12),(34),(46)} {(46)}
4) {(12),(34),(46)} {(92)}
5) {(12),(34),(92)} {(92)}
6) {(12),(34).(92)} {(138)}
527
,3) 5 R={(12),(34)},
Q= {(46)},46 12 34
, 2) ) P={(12), (34), (46)}
{(12),(34}.Q 6) 7) {(46)}
, P ,{(12),(34),(46)},
92,Q {(92)} Q (92), (46)
(46) P Q ( )
, 5. 26
P (12) (34) (46§ 46), Q (46i)
5.10.6

5.10. 1: 4. 36
Sequel Of( movie, sequel)

5. 58

12+ 34+ 46=

SQL3
2i
|

IDB FollowOn, (x,y)
Y X ) ,
(a) SQL3 FollowOn
(b) SQL3 : (x,y) , y X
(c) SQL3 : (x,y) : y X
I(d) SQI—3 ) X y X
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I (e) SQL3 : y X .y
5. 10. 2: 4.4. 3
Rel (class, eclass, mult)
ODL : C
d : (c,d, m) m= 'multi' : m=
‘single’ 4.4 3 Rel ,
; (c,d, m) c d m
(a) (c d) SQL3 :
c d
* (b) (c,d) SQL3 : c d :
single
* 1 (c) (c,d) SQL3 : c d :
multi
(d) (c,d) SQL3 : c d :
single
I (e) (c,d) SQL3 : c d :
single  multi
(f) (c,d) SQL3 : c d
d c single
* 5. 10. 3: 5. 23 Reaches , 6)
8)
6) (SELECT First.frm, Second.to
7) FROM Reaches AS First, Reaches A S Second
8) WHERE First.to = Second. frm)
, First  Second Reaches
i : Reaches ?
5. 11
SQL: SQL 1997
SQL?2 , SQL 3,
select-from-where . SQL seectfrom-where
(FROM ), (WHERE
) (SELECT )
selectfrom-where
WHERE EXISTS IN ALL
ANY
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UNION INTERSECT EXCEPT

: SQL ,
DISTINCT , ,
ALL
SUM AV G( ) MIN MAX
COUNT ( ) GROUP BY
HAVING
: SQL INSERT ( )
DELETE( )  UPDATE( ) —
SQL
. SQL CREATE TABLE
( ) :
CREATE DOMAIN ;
CREATE
ALTER
DROP
SQL , SQL :
( )
,  SQL :
. SQL NULL, NULL
( NULL) NULL ,
UNKNOWN , TRUE
FALSE
© SQL NATURAL JOIN ,
, FROM
. SQL OUTER JOIN ;
; NULL
L3 © SQL3
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5.12

(NIST, (National Bureau of

Standards) ) SQL2 SQL3 FTP HTTP

[1]
[2]
[3]
[4]
[5]

[6]

speckle. ncsl. nist. gov SQL 2 SQL3
iIsowg3/ dbl/ BA SEdocs

SQL?2 ,

isow g3/ dbl/ BA SEdocs/ sql-92. bnf
isowg3/ x3h2 SQLZ2 SQL3
X3H2

HTTP SQL : URL

http://speckle. ncsl. nist. gov/  ftp

SQL [2],[3] [#6]

SQL [ 4] R ( )

[5] SQL3

Astrahan,M .M. et d., System R: arelational approach to data management, ACM Transactions
on Database Systems, 1.2, pp.97 137,1976.

Celko, J., SQL for Smarties, M or gan-Kaufmann, San Francisco, 1995.

Date, C.J. and H. Darwen, A Guide to the SQL Standard, Addison-Wesley, Reading, MA, 1993.
Chamberlin, D. D., et al., SEQUEL 2: a unified gpproach to data definition, manipulation, and
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6 SQL

" (active)

presC# )
, , (
NULL :
(assertion) :
: ‘ " (trigger),

) SQL2
sQL3

6.1 SOL

UNIQUE : ,

6.1.1

- 236-

SoL

(  Studio
( MoviekExec cert# )

oy |

SQL3 ,

SQL CREATE TABLE
PRIMARY KEY
“ unique’

CREATE TABLE



1, PRIMARY KEY 2,
, PRIMARY KEY
: : 2
6.1 5.32 M ovieStar
name : name 6.1 5.13
: 513 5
, 2) 6. 2 O
1) CREATE TABLE MovieStar(
1) CREATE TABLE MovieStar( 2) name CHAR(30),
2) name CHAR(30) PRIMARY KEY, 3) addres VARCHAR(255) ,
3) address VARCHAR( 255), 4) gender CHAR(1),
4) gender CHAR(1), 5) birthdate DATE,
5) birthdate DATE 6) PRIMARY KEY (name)
)i );
6.1 name 6.2
, 6.1 , 6.1 6. 2
, , 6. 2 :
Movie title year,
PRIMARY KEY (title, year)
UNIQUE PRIMARY
KEY : CREATE TABLE
UNIQUE
6. 2 6.1 2
2) name CHAR(30) UNIQUE,
( ), 3)
3) address VARCHAR(255) UNIQUE,
: , 6.2 6)
6) UNIQUE (name) O
PRIMARY KEY UNIQUE

: 6.2. 2
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6.1.2

5.7.7 , : SQL
; SQL
UNIQUE
: WHERE , 6.1
MovieStar name = 'Audrey Hepburn', ,
SQL UNIQUE ;
CREATE UNIQUE INDEX YearIndex ON Movie(year) ;
5.7.7 : Movie
year ( )
SQL ;
: : R R
, R ;
: SQL
SQL :
6.1.3
* 6. 1. 1 3.9
5.7.1 SQL , ,
Starsin
6.1 2: 4.1.1 PC 5.7.2
SQL ,
6. 1. 3: 4.1.3
57.3 SQL :

6. 2
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Studio presC# “ "

, presC# C C
M ovieExec , MovieExec , cert#
C
6.2.1
SQL :
( ) ()
2.
(a) , C
( ) :
REFERENCES ( )
(b) , CREATE TABLE
: (
)
FOREIGN KEY REFERENCES ( )
6.3
Studio(name, address, presC# )
name, presC# cert# :

M ovieEx ec(name, address, cert# , netWorth)
presC# cert#
CREATE TABLE Studio(
name CHAR(30) PRIMARY KEY,
address VARCHAR( 255) ,
presC# INT REFERENCES MovieExec(cert# )
);
CREATE TABLE Studio(
name CHAR(30) PRIMARY KEY,
address VARCHAR(255),
presC# INT,
FOREIGN KEY presC# REFERENCES MovieExec(cert# )

, , MovieExec cert# ,
239.



PRIMARY KEY UNIQUE ,

: UNIQUE :
1
2. “ ” :
SQL2 : 6. 1. 2 ;
presC# Studio : M ovieExec
cert# , cert# M ovieExec
; Studio presC#
: M ovieExec cert# ,
Studio NULL presC# : NULL cert#
( , NULL
; 6.3.1 ) O
6. 2.2
NULL ;
?
SQL
6. 3, Studio presC# M ovieEx ec cert#
( )
1. Studio ,  presC# NULL
M ovieExec cert# : Studio
2. Studio : presC# MovieExec
cert# NULL ;
3. M ovieExec ,  cert# presC#
Studio , M ovieExec
4. cert# MovieExec : cert#
presC# , MovieExec
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M ovieExec (

) : (cascade policy) :
MovieExec : ; Studio
cert# cl
c2, presC# cl Studio : presC#
c2
: presC#
NULL; (set null)
ON DELETE ON UPDATE SET NULL CASCADE
6.4 6.3
Studio(name, address, presC# )
M ovieEx ec( name, address, cert# , netWorth)
6. 3 6.3 CREATE TABLE : ON DELETE ON
UPDATE 5) M ovieExec : (
) presC# NULL 6) : M ovieExec
cert# , , Studio presC#
: Studio presC# O
1) CREATE TABLE Studio (
2) nane CHAR(30) PRIMARY KEY,
3) address VARCHAR( 255),
4) presC# INT REFERENCES M ovieExec(cert# )
5) ON DELETE SET NULL
6) ON UPDATE CASCADE
);
6.3

6.2.3

6. 2. 1.
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)
, NULL

Movie(title, year, length, inColor, studioName, producerC# )
Starsln(movieT itle, movieY ear, starName)
M ovieStar(name, address, gender, birthdate)
M ovieExec(name, address, cert# , netWorth)
Studio(name, address, presC# )

(a) (producerC# ) M ovieExec

M ovieExec

(b) (a), Movie producer C#

(c) (a), Movie

(d) Starsin Movie

(e) Starsln M ovieStar

* 6. 2. 2. : Movie
Starsin ? :
?

6. 2. 3: 4.1.3
Classes(class, type, country, numGuns, bore, displacement)
Ships(name, class, launched)
Battles(name, date)
Outcomes(ship, battle, result)

* (a) Ships Classes

(b) Outcomes Battles
(c) Outcomes Ships
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6.3.1
6.3.2

6.3.1

6.5

6.3

6.3.3

CREATE TABLE

Studio

presC#

6.4

NOT NULL

NULL,

NULL

CHECK( )
NOT NULL
6.3 4)

4) presC# INT REFERENCES MovieExec(cert# ) NOT NULL

presC#

presC#

6.3.2

WHERE

presC#

NULL
6.3 b5)
NULL

CHECK

NULL
Studio

)

CHECK (

),

) CHECK

FROM

CHECK

CHECK
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6. 6 6 6. 3
Studio(name, address, presC# )

4)
4) presC# INT REFERENCES MovieExec(cert# )
CHECK (presC# > = 100000)
M ovieStar (name, address, gender, birthdat e)
gender 5.13 CHAR(1), :
"F '‘M! 513 4)
4) gender CHAR(1) CHECK (gender IN ( 'F', '"M")),
, gender
, select-from-where
SQL WHERE :
6.7 CHECK
Studio(name, address, presC# )
presC#

M ovieEx ec(name, address, cert# , netWorth)
cert# : 6.3 4)
4) presC# INT CHECK
(presC# IN (SELECT cert# FROM MovieExec))

CHECK ;
Studio : presC#
Studio presC# :
cert#

, M ovieExec : ,

CHECK : presC#
CHECK :

6.4.2
6. 3.3

( 576 )

244,



4)

, SQL :

; : 6. 3
presC#  Studio : MovieExec cert#
M ovieExec ;
, MovieExec
( Movie ) :
, SQL2 DEFERRED( ) ,
" ( , 1.2 ) :
; SQL?2
VALUE
6. 8
CREATE DOMAIN GenderDomain CHAR(1)
CHECK (VALUEIN ('F', 'M"));
'F' ‘M GenderDomain : 5.13
4) gender GenderDomain,
: 6.6 presC# 6 ;
CREATE DOMAIN CertDomain INT
CHECK(VALUE > = 100000);
presC#
4) presC# CertDomain REFERENCES MovieExec( cert# )
6.3.4
6. 3. 1.
Movie(title, year, length, inColor, studioName, producerC# )
* (a) 1895
(b) 60, 250
* (0 (Disney) (Fox) (MGM)
(Paramount)
6. 3. 2. 4.1.1
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Product(maker, model, type)

PC(model, speed, ram, hd, cd, price)
Laptop( modd, speed, ram, hd, screen, price)
Printer(mod€, color, type, price)

(a) 100

(b) CD 4,6,8 12

(c) (laser) (inket) (dry)

(d) PC

(e) PC RAM 1%

6.4
CHECK ) ;
6.4.1 CHECK
CREATE TABLE R
CHECK
WHERE R
, R
R R , CHECK
( R ) R
, 6.7 CHECK )
sQL ¢ ” , 6.4. 2
CHECK
6.9 5. 32, M ovieStar 6.4

CREATE TABLE ) UNIQUE

, , 'Ms.'
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6.9 )

( ) (OR) , 6.9
, gender = 'F' ( gender
IMI ) 'MS_| ,
NOT LIKE ,

SQL name LIKE "Ms. %'

1) CREATE TABLE MovieStar(

2) name CHAR(30) UNIQUE,

3) address VARCHAR( 255),

4) gender CHAR(1),

5) birthdate DATE,

6) CHECK (gender = 'F' OR name NOT LIKE 'Ms.%" )

6.4 M ovieStar

2) name 6)
'‘Ms. ' :
‘Ms.' , M ovieStar
6.4.2
SQL2 (assertion) ( “ ") (
WHERE ) : ;
: CREATE
1. CREATE ASSERTION,
2. :
3. CHECK,
4,
CREATE ASSERTION CHECK ( )
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: ? ,
, CHECK , ,
CHECK
, 6.4 6) gender
name, M ovieStar CREATE
, M ovieStar
sd ect-from-where ,
/ ,

, NOT EXISTS; ,
, SUM ,

6. 10 10 000 000

, 10 000 000

M ovieEx ec(name, address, cert# , netWorth)
Studio( name, address, presC# )
6.5

CREATE ASSERTION RichPres CHECK
(NOT EXISTS
(SELECT *
FROM Studio, MovieExec
WHERE presC# = cert# AND netWorth < 10000000

)

6.5

CHECK , , 6.3
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CREATE TABLE 6. 6 Studio

1) CREATE TABLE Studio(

2) name CHAR(30) PRIMARY KEY,
3) address VARCHAR(255) ,
4) presC# INT REFERENCES MovieExec(cert# ),
5) CHECK (presC# NOT IN
6) (SELECT cert# FROM MovieExec
7) WHERE netWorth < 10000000)
)
);
6.6 Studio
; Studio 6.6
: M ovieExec
10 000 000 : M ovieExec
: : 10 000 000
6. 11
Movie(title, year, length, inColor, studioName, producerC# )
10 000

CREATE ASSERTION SumLength CHECK (10000 > = ALL
(SELECT SUM (length) FROM Movie GROUP BY studioName)
);
Movie Movie
CHECK : Movie
CHECK
CHECK (10000 > = ALL
(SELECT SUM (length) FROM Movie GROUP BY studioName)) ;
, ; Movie :
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Movie

6.4.3
6.4.1: 6.10 , 6.6 CHECK
MovieExec CHECK
6. 4. 2. ,
CHECK
Movie(title, year, length, inColor, studioName, producerC# )
Starsln(movieT itle, movieY ear, starName)
M ovieStar( name, address, gender, birthdate)
M ovieExec(name, address, cert# , netWorth)
Studio(name, address, presC# )
* (a) 1939
(b)
I (c)
* 1 (d) M ovieSt ar M ovieExec
I (e) Studio Movie
L (f) :
6. 4. 3. SQL 4.1. 1
Product(maker, model, type)
PC(model, speed, ram, hd, cd, price)
Laptop( modd, speed, ram, hd, screen, price)
Printer(modé, color, type, price)
* (a) PC
* 1 (b) PC
I (¢ PC :
PC
Il (d) PC, Laptop  Printer
1l (e) Product :
6. 4. 4. “ PC” CHECK

250-
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2)

(a) 150MHz PC 1 500

(b) 11 1G ,
2 000

6. 4. 5: SQL 4.1.3
Classes(class, type, country, numGuns, bore, displacement)
Ships(name, class, launched)
Battles(name, date)
Outcomes(ship, battle, result)

(a)
I (b)
I (¢) 9 9

I (d)
' (e) :
6. 4. 6; « " CHECK
(a) 16
(b) 9 , , 14

' (¢)

6.5

6.5.1

CREATE ASSERTION :
; CONST RAINT
6. 12 : 6.1

) name ,
2) name CHAR(30) CONSTRAINT NamelsKkey PRIMARY KEY,

4) gender CHAR(1) CONSTRAINT NoAnNdro
CHECK (gender IN ( 'F', 'M"))
6.6 CHECK
6.8
CREATE DOMAIN CetDomain INT

CONSTRAINT SixDigits CHECK (VALUE > = 100000);
251.



6) CONSTRAINT RightTitle
CHECK (gender = 'F' OR name NOT LIKE 'Ms. %" )

6.4 6) CHECK
6.5.2
ALTER 5.7.4
ALTER TABLE ;
5.7.6 ALTER DOMAIN,
,ALTER TABLE
DROP
ADD
6. 13 6.12 :
ALTER TABLE MovieStar DROP CONSTRAINT NamelsK ey;
name MovieStar
, gender CHECK ,

ALTER TABLE MovieStar DROP CONSTRAINT NoAndro;

, M ovieStar ‘Ms.'
ALTER TABLE MovieStar DROP CONSTRAINT RightTitle;

, M ovieStar

ALTER TABLE MovieStar ADD CONSTRAINT NamelsKey
PRIMARY KEY (name);

ALTER TABLE MovieStar ADD CONSTRAINT NoAndro
CHECK (gender IN ( 'F', '"M" ) );

ALTER TABLE MovieStar ADD CONSTRAINT RightTitle
CHECK (gender = 'F' OR name NOT LIKE 'Ms. %" )

MovieStar
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6.5.3

, ALTER : DROP
,ALTER ADD CHECK
6. 14 :
ALTER DOMAIN CertDomain DROP CONSTRAINT SixDigits;

ALTER DOMAIN CertDomain ADD CONSTRAINT SixDigits
CHECK (VALUE > = 100000);

6.5.4
DROP ASSERT ION
6. 15 6.10
DROP ASSERTION RichPres;
: 6. 10
6.5.5
6. 5. 1. :
Movie(title, year, length, inColor, studioName, producerC# )
Starsln(movieT itle, movieY ear, starName)
M ovieStar(name, address, gender, birthdate)
M ovieExec(name, address, cert# , netWorth)
Studio(name, address, presC# )
* (a) title  year Movie
(b) : M ovieEx ec
(c) 60 250
* 1 (d) (
)
I (e)
6. 5. 2. “ ”

Classes( class, type, country, numGuns, bore, displacement)
Ships(name, class, launched)

Battles(name, date)

Outcomes(ship, battle, result)

253:



(a) Classes
(b) : Battles Ships
(c) : Outcomes Ships
(d) 14

I (e)

6.6 SQL3

SQL?2

, SQL3

SQL3 SQL?2

6.6.1

(trigger) - - (event-condition-action rules) ECA

3. , DBM S

SQL3 , SQL?2
SQL3

6.6.2 QL3

SQL3

. 254



4, WHEN ,

5.
(a) ,
(b)
6. 16
M ovieEx ec(name, address, cert# , netWorth)
SQL3 netWorth
6.7
1) CREATE TRIGGER NeWorthTrigger
2) AFTER UPDATE OF netWorth ON MovieExec
3) REFERENCING
4) OLD AS OIldT uple,
5) NEW AS NewTuple
6) WHEN(OIdTuple. netWorth > NewTuple. netWorth)
7) UPDATE MovieExec
8) SET netWorth = OldTuple. netWorth
9) WHERE cert# = NewTuple. cert#
10) FOR EACH ROW
6.7 SQL3
1) CREATE TRIGGER , 2)
: M ovieExec netWorth 3) 5)
( ) ( )
4) 5) : OldTuple NewTuple
) SQL FROM
6) (
)
7) 9) ; SQL :
, : M ovieExec ,
WHERE ( cert# )
] 10) ] H
, SQL
, 6.16 SQL3 ,
6. 7 2) AFTER .

AFTER

(a) BEFORE WHEN ,
255



(b) INSTEAD OF ( WHEN ) ,

UPDATE , INSERT DELETE 6.7

OF netWorth UPDATE ,

OF OF INSERT DELETE
SQL ,

5) OLD AS NEW AS
, NEW AS , OLD AS

: : OLD AS : NEW AS

10) FOR EACH ROW, 6.7

(row-level trigger)

, , SQL

4) 5)

( )
OLD- TABLE AS OldStuff NEW- TABLE AS NewStuff
6.7 4) 5 , Oldstuff

., NewStuff
6. 17 500 000

M ovieEx ec(name, address, cert# , netWorth)

netWorth
6.8
3) 5) N ew Stuff OldSt uff ,
, , ,  NewStuff  OldStuff
: , NewStuff  OldStuff
, ; oldstuff
NEW. TABLE NewsStuff :
; NewStuff OldStuff
6) 8) 500 000 :
8) M ovieExec

256-
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1)

CREATE TRIGGER AvgNetWorthTrigger

2) INSTEAD OF UPDATE OF netWorth ON M ovieExec
3) REFERENCING
4) OLD- TABLE AS Oldstuff
5) NEW. TABLE AS NewStuff
6) WHEN (500000< =
7) (SELECT AV G(netWorth)
8) FROM ((M ovieExec EXCEPT OldStuff) UNION New Stuff)
)
9) DELETE FROM MovieExec
10) WHERE(name, address, cert# , netWorth) IN OldStuff;
11) INSERT INT O MovieExec
12) (SELECT * FROM NewStuff) ;
6.8
, 2) INSTEAD OF, MovieExec netWorth
, 9) 10)
, 11) 12)
6.6.3 QL3
SQL3 SQL?2
1. .
2. ) ,
6.18 SQL3 , 6.10 RichPres 6. 9
, 1) 2) 6
1) CREATE ASSERTION RichPres
2) AFTER
3) INSERT ON Studio,
4) UPDATE OF presC# ON Studio,
5) UPDATE OF neeWorth ON MovieExec,
6) INSERT ON M ovieExec
7) CHECK (NOT EXISTS
8) (SELECT * FROM Studio, M ovieExec
9) WHERE presC# = cert# AND netWorth < 10000000

)

6.9 SQL3

9 ,
257



9)

( ) .3 4)
: 5) 6)
: 6. 10
SQL3 SQL?2 : 6.9
SQL3 :
1. ;
2 ;
6.6.4
6. 6. 1 M ovieExec 6. 8 SQL3
6. 6. 2: 4.1.1 “ PC”
Product (maker, model, type)
PC( modd, speed, ram, hd, cd, price)
L aptop( model, speed, ram, hd, screen, price)
Printer (model, color, type, price)
SQL3
* (a) PC , PC
(b) : Product
I (c) Laptop :
2 000
I (d) PC RAM : PC
RAM 100
I (e) PC :
Laptop Printer
6. 6. 3 4.1.3
Classes(class, type, country, numGuns, bore, displacement)
Ships(name, class, launched)
Battles(name, date)
Outcomes(ship, battle, result)
SQL3
* (a) Classes :
NULL
(b) 35 000 : ,
I (¢) Outcomes
Battles , :

- 258-

7)

Studio

PC,

35 000
Ships



NULL
' (d) Ships Ships dass : 20

I (e) :
6. 6. 4 SQL3 SQL3

Movie(title, year, length, inColor, studioName, producerC# )
Starsln(movieT itle, movieY ear, starName)

M ovieStar(name, address, gender, birthdate)

M ovieExec(name, address, cert# , netWorth)

Studio(name, address, presC# )

NULL :
(a) : Starsin M ovieStar
(b) : :
(c)
(d) 100
(e) 120
6. 6. 5: 6. 17 , , S
6.7
UNIQUE PRIMARY KEY
REFERENCES FOREIGN KEY
CHECK ,
CHECK
CHECK
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sQL3 . SQL3 (
) : ,
: : (
SQL )
SQL3 . SQL3 SQL2 SQL3
, SQL 3 , ,
6. 8
5 SQL2 SQL3
[4] [1]
SQL3 [2] [3]
HiPAC

[1] Cochrane, R. J., H. Pirahesh and N. Mattos, Integrating triggers and declarative constraints in
SQL database systems. Intl. Conf. on Very Large Database Systems, pp. 567 579, 1996.

[ 2] Dayd, U., et al., The HiPAC project: combining active databases and timing constraints.
SIGMOD Record, 17:1,pp.51 70, 1988.

[3] McCathy, D. R., and U. Dayal, The architecture of an active daabase management system,
Proc. ACM SIGMOD Intl. Conf.on Management of Data, pp.215 224, 1989.

[4] Widom, J., and S. Ceri, Active Database Systems, M organ K aufmann, San Francisco, 1996.
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7 SOL

SQL ,

SQL?2 7.1 SQL ( C)

SQL
7.2 “ L
SQL : SQL
7.3 , , /
7.4 SQL , SQL
7.1 SOL
SQL
SQL
SQL
SQL
( C)
C
SQL
SQL
SQL

7.1
SQL
soL 7.1 SQL
SQL , SQL

SQL 7.1

- 261



QL2

SQL

SQL?2 : ADA, C, Cobal, Fortran, M(
Mumps), Pascal PL/I M( Mumps,
SQL
7.1.1
SQL SQL
,» SQL
, C
C , SQL
SQL
SQL
SQL
SQL
SQL SQL
SQL
SQL SQL
n [nl =nx (n- )x x 2 1], C
SQL
SQL (host language)
7.1.2 0L/
( SQL )
( SQL ) SQL
SQL : SQL
EXEC SQL SQL
SQL?2 SQLSTATE
SQLSTATE 5 SQL
SQL 2 SQLSTATE
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SQLSTATE
, 02000

SQLSTATE

7.1.3 (DECLARE)

, '00000' (5

SQL
EXEC SQL BEGIN DECLARE SECTION;

EXEC SQL END DECLARE SECTION;

SQL ,

7.1

Studio C

EXEC SQL BEGIN DECLARE SECTION,
char studioName[ 15], studioAddr[ 50];

char SQLSTATE[ 6] ;

EXEC SQL END DECLARE SECTION;

studioName  studioAddr

SQLSTATE 6
7.1.4

SoL

1.2 1.2

7.1

Studio

C getStudio

Studio

Studio 1) 4

studioName  studioA ddr

,9) 6)
EXEC SQL
7.1
5 6)
6)

6 5
SQLSTATE
"o,

INSERT
SQL
EXEC SQL
, 5.27

SQLSTATE
strcmp o

; C strcmp
6 6
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void get Studio() {
1) EXEC SQL BEGIN DECLARE SECTION;

2) char studioName[ 15], studioAddr[50];
3) char SQLSTATE[6];
4) EXEC SQL END DECLARE SECTION;

/-k

studioName  studioAddr *
5) EXEC SQL INSERT INTO Studio(name, address)

6) VALUES(: studioName, :studioAddr);
}
7.2
INSERT , SQL
SQL EXEC SQL :
SQL ( )
SQL

, select-from-where ,

: SQL
1' ’
; sdect-from-where : (single-row
select)
2, ,
7.1.5
SELECT INTO ,
select from-where ,  SQL
SQLSTATE
7.3 C
7.3 : , 1)
5) , C
,6) 9
9) : studioName : 7) INTO
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netWorth
)

void printNetWorth() {
1) EXECSQL BEGIN DECLARE SECT ION;

2) char studioName[ 15];
3) int presNetWorth;
4) cha SQLSTATE[6];

5) EXEC SQL END DECLARE SECTION;
/* 1

6) EXEC SQL SELECT neWorth

7) INTO :presNetWorth

8) FROM Studio, MovieExec

9) WHERE presC# =

| * SQLSTATE 0,
}
7.3 C

7.1.6

SQL

(cursor) ,
1.

(a) EXEC SQL ,

(b) DECLARE

(¢

(d) CURSOR FOR

(e :

(fetch) ,

EXEC SQL DECLARE
2. EXEC SQL OPEN ,

3.
'02000' -
(a) EXEC SQL FETCH FROM
(b)
(c) INTO

cert# AND Studio. name =

presNetW ort h(

studioName  * /

:studioName;
presNetWorth */

select from-where ,

CURSOR FOR

, SQLSTATE

265



(d) :

EXEC SQL FETCH FROM INTO
4. EXEC SQL CLOSE ,
, OPEN :
7.4 ,
M ovieExec netWorth worth execCursor
, worth
) counts 1
C worthRanges 7.4 1 2) C
SQL counts , digits
,i counts
3) 6) SQL : worth
SQLSTATE 7) 8 execCursor : 8)
M ovieExec netWorth 9)
10) counts 0
1) void worthRanges() {
2) int i, digits, counts[15];
3) EXEC SQL BEGIN DECLARE SECT ION;
4) int worth;
5) char SQLSTATE[ 6];
6) EXEC SQL END DECLARE SECTION;
7) EXEC SQL DECLARE execCursor CURSOR FOR
8) SEL ECT neeWorth FROM M ovieExec;
9) EXEC SQL OPEN execCursor,
10) for (i= O;i< 15;i++ ) counts[i]= O;
11) while( 1){
12) EXEC SQL FETCH FROM execCursor INTO :worth;
13) if (NO- MORE- TUPLES) break;
14) digits = 1,
15) while( (worth /= 10) > 0) digits++ ;
16) if(digits < = 14) counts[digits] ++ ;
}
17) EXEC SQL CL OSE execCursor;
18) for (i= 0;i< 15;i++ )
19) printf("digits = %d: number of execs = %d\ n", i, counts[i]) ;
}
7.4
11) 16) 12)

266-



worth 8) :

, 13)
: NO. MORE.- TUPLES,
# define NO- MORE- TUPLES! (stremp(SQLSTATE, "02000"))
, SQLSTATE "02000" 13)
17)
: 14) digits 1 15)
: 10 digits 1 10 0 ,digits
worth , 16) counts 1
14 : 15 , 16)
counts 1; ,
17) ,18)  19) counts
7.1.7
( ,
) : :
WHERE : UPDATE DELETE 5.6
WHERE WHERE CURRENT OF :
7.5 7.5 7.4 C
execCursor M ovieEx ec , (.5
NO- MORE- TUPLES : SQLSTATE
“ ” "02000" 12) : 1 000
: 13) 1 000, 15)
7.1.8
SQL?2 7.1.9
7.1 11
1.
2.
3.
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7.1.9

7.6
Movie

2)

268-

4)

1)
2)
3)
4)
5)
6)
7)
8)
9)
10)
11)
12)
13)

14)
15)

16)

void changeWorth() {
EXEC SQL BEGIN DECLARE SECTION;

int worth;

char SQLSTATE[ 6];
EXEC SQL END DECLARE SECT ION;
EXEC SQL DECL ARE execCursor CURSOR FOR
SELECT netWorth FROM M ovieEXxec;
EXEC SQL OPEN execCursor,

while(1) {

EXEC SQL FETCH FROM execCursor INT O : worth;
if (NO- MORE- TUPLES) break;

if (worth < 1000)

EXEC SQL DELETE FROM MovieExec
WHERE CURRENT OF execCursor;

else

EXEC SQL UPDATE MovieExec
SET netWorth = 2* netWorth
WHERE CURRENT OF execCursor;

}

EXEC SQL CLOSE execCursor;

7.5

5.1.5

Startln ,

1)
2)
3)
4)
5)

ORDER BY

movieSt ar Cursor

EXEC SQL DECL ARE movieStarCursor CURSOR FOR
SELECT title, year, studioName, starName
FROM Movie, Starsin
WHERE title =
ORDER BY year, title

7.6 ORDER BY

SELECT
movieSt ar Cursor

, 1)

movieTitle AND year =

movieY ear

5)



7.1.10

Startsln 7.2

Starslin,

(insensitive)

movieStar Cursor

Movie

7.2
R
R
UPDATE

7.7 7.6 1)
1) EXEC SQL DECLARE movieStarCursor INSENSITIVE CURSOR FOR
movieStar Cursor, SQL
Movie  Starsin
SQL
, , SQL
( Movie Starsin)
R ;
R :
FOR READ ONLY ,
7.8 7.6 5 6)
6) FOR READ ONLY;
, movieStar Cursor
DELETE
7.1.11
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1. : SCROLL CURSOR
SQL ,
2. : FETCH
(a) NEXT PRIOR
, NEXT :
(b) FIRST LAST
(0 RELATIVE( ) (
) ( )
RELATIVE1 NEXT , RELATIVE- 1 PRIOR
(d) ABSOLUTE( ), (
( ) ,ABSOLUTE 1
, ABSOLUTE- 1 LAST
7.9 7.5 : :
, execCursor : 6)
SCROLL
6) EXEC SQL DECLARE execCursor SCROLL CURSOR FOR
7) SELECT netWorth FROM M ovieExec;
; FETCH LAST ;
FETCH PRIOR 7.5 9 15) ;
EXEC SQL FETCH LAST FROM execCursor INT O:worth;
while( 1) {
/* 11) 15) *
EXEC SQL FETCH PRIOR FROM execCursor INTO :worth;
}
SELECT netWorth FROM M ovieExec
: ; execCursor
7.1.12 SQL
SQL SQL
SQL
, SQL
SQL ;
5 SQL



SQL
: SQL
1. EXEC SQL PREPARE, SQL V
SQL
SQL , SQL SQL
2. EXEC SQL EXECUTE, SQL

\Y

SQL

FROM
SQL

EXEC SQL EXECUTE IMMEDIATE

EXECUTE IMMEDIATE

7.10
query

EXEC SQL EXECUTE IMMEDIATE : query,

7.1.13

7.1 1:

1)
2)
3)
4)
5)

6)
7)

7.7 C
SQL

void readQuery() {

SQL query

1.7

6)

EXEC SQL BEGIN DECLARE SECTION;

char * query;

EXEC SQL END DECLARE SECTION;

/*

- query

(

7)

malloc)
*

EXEC SQL PREPARE SQLquery FROM : query;
EXEC SQL EXECUTE SQLquery:

7.7

4.1.1

sQL

Product (maker, model, type)
PC(modd, speed, ram, hd, cd, price)
L aptop(model, speed, ram, hd, screen, price)

Printer (model, color, type, price)

SQL

271



* (a) (price), PC PC
(maker) (model) (speed)
(b) (speed) (RAM) (hd)
(screen) (laptop)
(laptop )
I (o) (product)
(model) (type)
11 (d) ( budget”)( PC ),
PC ('speed) ‘
(PC ),
(model)
(e PC ;
(CD) PC
Product PC
* 1 (f) "PC 100
“ "PC
7.1 2 4.1.3 SQL
Classes(class, type, country, numGuns, bore, displacement)
Ships(name, class, launched)
Battles(name, date)
Outcomes(ship, battle, result)
(a) (numGuns) (bore)
(class)
' (b) (battle) (name)
(0 Classes
(launched)
I (d) Battles, Outcomes  Ships
* | 7.1. 3 : PC
PC (modd, speed, ram, hd, cd, price)
PC ;
(speed) (price) PC
I 7.1.4: 7.1. 1 : SQL
SQL?2 : 5.10 SQL3

- 272



M SQL3

(n,n!),

7.2.1

7.11

fltNum, fltDate, fltSeat

7.8
7.8 9) 11)
occ (1 0 12)
13)  15)
9 .

12) chooseSeat ()

7.11

1< nsm
7.2 QL
, SQL
chooseSeat () :
, Flights,
occupied,
1 16) L
17) ,
chooseSeat ()
: 7.9
occ 0; :
1’ 1
16) “ ”

. 273



274

1)
2)
3)
4)
5)
6)
7)
8)

9)

10)
11)
12)
13)
14)
15)

16)

17)

1.2.4

Flights

: Flights
: chooseSeat( )

chooseSeat ()

EXEC SQL BEGIN DECLARE SECTION;

int flight; /*
char date[ 10]
char seat[ 3] ;
int occ; /*

EXEC SQL END DECLARE SECTION;

void chooseSeat() {
/[* C

*
. /*  SQL
/*

EXEC SQL SELECT occupied INTO :occ
FROM Flights

WHERE fltNum =
AND fltSeat =

if (! occ) {
EXEC SQL

/* C SOL

else/* C

(serializable)
chooseSeat ()

UPDAT E Flights

SET occupied =° BI'
WHERE fltNum =

AND fltDate =
AND fltSeat =

7.8

- flight
- date
isedt:

7.11

:flight AND fltDate = :date
. seat;

chooseSeat( )
chooseSeat ()
1.2. 4



7.2.2

7.12

acctNo

transfer()

1)
2)
3)
4)
5)
6)
7)

8)

9)

10)
11)
12)
13)
14)
15)
16)
17)

18)

7.9

7.11

Accounts

transfer(),

EXEC SQL BEGIN DECLARE SECT ION;
int acctl, acct2; /* *
int balancel; /* *
int amount; /* *

EXEC SQL END DECLARE SECTION,

void transfer () {

/* C 1 2
acctl, acct2 amount * |/
EXEC SQL SELECT balance INTO : balancel
FROM Accounts
WHERE acctNo =  acctl,;
if (balancel > = amount) {
EXEC SQL UPDATE Accounts
SET balance = bdance + amount
WHERE acctNo =  acct?;
EXEC SQL UPDATE Accounts
SET balance = bdance - amount
WHERE acctNo =  acctl;

else/* C ,

7.10

7. 10
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7.2.
SQL
7.10
15)
18)
14)
7.12
7.2.3
7.2.1 7.2.2
(transaction)
SQL?2
SQL
1. SQL COMMIT(

. 276

4

17)

COMMIT (

)

8)

10)

)

ROL LBA CK( )

, SQL2
11)
12) 14)
( 7.10 )
, SQL
, SQL 2
SQL
SoL



COMMIT , ;

2. SQL ROLLBACK ( ) ,
SQL ( , )
7.13 7.10 transfer()
: 11) ,
, SQL
EXEC SQL COMMIT;
12) 17) if
11) — , —
EXEC SQL ROLLBACK;
18) else ,
7.2.4
7.11 7.12 , ( )
7.11
. 7.12
7.14
7.8 1) 11)
SQL :
SQL
SET TRANSACTION READ ONLY;
SQL

7.8 1) 11) ,

7.1.10

8)

277



SoL

7.2.5

read)

7.15

(a)
(b)

300
A2 A3

250

150

278-

EXEC SQL SET TRANSACTION READ ONLY;
9)

9)

SET TRANSACTION READ WRITE;

T
250
1, A3
1, A2
2

2(b),
2(a),

P

A2
A2

7.12

Al

250, A3
150, A2

A2

Al

A2

250, A2
150, A2

600

cAlL,A2 A3
150

550
350

( 350)

( 100)

100,
- 50,
T2

Ol
(dirty
100, 200
T, P
A2 A3
Al A2



7. 16 7.11  seat-choosing
1. : occupied 1
2. ,
occupied O : 1
S 1’
S
7.15 : S
) O
? 7.15 ;
: 7.16
, () ,
1 1) S
: seat -choosing
SQL2 7.2.4
SET TRANSACTION 7.16
1) SET TRANSACTION READ WRITE
2) ISOLATION LEVEL READ UNCOMMITTED;
1. 1)
2. 2) (isolation level)
7.2.6 4 :
( : ),
READ UNCOMMITTED, READ WRITE
7.2.4 - , SQL?2
: : READ WRITE
7.2.6
SQL?2 4 -

279



SET TRANSACTION ISOLATION LEVEL READ COMMITTED;

SET TRANSACTION ISOLATION LEVEL REPEATABLE READ;

READ ONLY :
SET TRANSACTION ISOLATION LEVEL SERIALIZABLE;
: SQL2 :
7. 17 7.16 seat-choosing
7.18 7.16 7.17

, Flights

[.2.7

7.2.1:

Product (maker, modd, type)
PC (model, speed, ram, hd, cd, price)

SoL

280-

( phantom)

seat -choosing

PC

1

ROLLBACK



COMMIT ROLLBACK

(a) ( speed)

RAM
* (b)

(c)

(d) (maker)
! 7.2.2: 7.2.1
! 7.2.3:

SERIALIZABLE
UNCOMMITTED
21 (a (0

200

* 11 7.2.4:
T
(schema)
7.3.1
SQL
SQL
Dandy-DB SQL
7.11

RAM ( )
PC (model) (price)
Product
PC 100
RAM (CD)
PC  Product
7.2.1 4 T : 4
) READ
T ? T 7
T( 113 ” ) ,
1000 PC ,
7.2.1 4 4
7.3 QL
( cluster) ( catal og)
SQL2
SQL ,
,ABC
: ABC
SQL
_ — SQL
, SQL?2

- 281



7. 3.

7.3.2

7.11 SQL

( catalog) :

INFORMATION. SCHEMA

(cluster)

CREATE SCHEMA

CREATE SCHEMA

- 282-



, A SCI|
SQL2 )
; (collation)
, < 1]
“ " , ASCIlI
57 5.8 6
SQL2 , “ ”
7.19 ,
5 ’ , 7.12
CREATE SCHEMA MovieSchema
CREATE DOMAIN Cetboman 6.8
CREATE TABLE MovieStar 6.4
4
CREATE VIEW MovieProd 5.40
CREATE ASSERTION RichPres 6. 10
7.12
CREATE, DROP
) , CREATE TABLE
SQL
SET SCHEMA . K ,
SET SCHEMA MovieSchema;
7.12 )
7.3.3

5.13

7.4

ALTER

283:



: M ovieCatal og M ovieSchema

Movie
M ovieCatal og. M ovieSchema. M ovie
, SQL2
CREATE CATALOG
, SQL 2
SET CATALOG
7.3.4 QL
SQL :
SQL
1 SQL SQL
7.3.5
SQL SQL :
SQL
CONNECT TO AS
DEFAULT
. [1] ” SQL
SQL?2

SET CONNECTION connl;
284-



connl

SET CONNECTION

connl , connl :
CONNECT TO
SQL ,
7.3.6
: SQL
(session)
CONNECTION
7. 13
7.3.2 7.3.3
CATALOG 7.4
7.3.7
SQL2
SQL
1 SQL
2, SQL 7.1
EXEC SQL
3. (true modules) SQL2
SQL (agent)
, SQL
SQL

DISCONNECT connl,;

SET

7.13

SQL?2

SQL

SQL

SoL

7.13

AS
SOL
SET SCHEMA  SET
SoL
SQL
SoL

285



SQL ID, 1D SQL
PUBLIC, ID ,

( ID) ,
7.4.1

SQL2 6

1. SELECT

INSERT

DELETE

UPDATE

REFERENCES

U SAGE

4 ,

: : (select from) :
: SQL :
SQL : select from-w here

SELECT

REFERENCES

o A WN

(REFERENCES)

, ( 7.3.2 )

——INSERT, UPDATE REFERENCES——

7.20 5.12 ( :
) : Studio
INSERT , name ,
INSERT INSERT (name)
name , NULL,
286-

UNIX

, USAGE

7.14
Studio
Studio
Studio

.14



1) INSERT INTO Studio(name)

2) SELECT DISTINCT studioName
3) FROM Movie

4) WHERE studioName NOT IN

5) (SELECT name
6) FROM Studio);
7.14
7.14 2) 5)
, : FROM
Movie Studio SELECT ,
(INSERT) Studio (SELECT) :
7.4.2
SQL2 SQL
7.4.4
1 SQL
SQL2
1. ,
2. CONNECT : USER
CONNECT TO Starfleet-sglserver AS connl USER kirk;
Kirk SQL : connl, SQL
Starfleet-sgl -server ,» SQL ,
3. : AUTHORIZATION
: SQL?2
AUTHORIZATION picard;
picard ,
(
)
7.4.3

, ID SQL

Studio

287-



(b):

: SQL

, 7. 20

M ovieSchema : janew ay

M ovieSchema

Studio

janeway AUTHORIZATION janeway
I D( ) ID :
janeway : Movie
janeway CONNECT TO
, janeway ID,
Movie  Studio sisko,

)

AUTHORIZATION sisko

ID, ID
(a) | D;
(b) D
ID
7.21
——Movie  Studio—
; janeway
7.4. 4
7.20
1.
SQL
2.
USER janeway
3. janew ay
PUBLIC( :
D
4, 3 :
D
7.21
1 2
ID
3
( ID

288-

sisk o, :
janeway sisko
: ID USER sisko
sisk o, ID
D ID,
ID,
PUBLIC,
4
1 3
)
2 4



7.4.4

7.21 ( ID)

SQL2 GRANT
; GRANT “ "

: M ovie : "  SELECT :
, ) Movie SELECT

Movie SELECT

1. GRANT
, , SELECT INSERT ( )
ALL PRIVILEGES : ( 4
)
ON
( 7.3.2 ‘ "),
; DOMAIN
T0O

( ID)
WITH GRANT OPTION

GRANT ON TO
WITH GRANT OPTION

) : Studio INSERT( ) : Studio
INSERT
7.22 MovieSchema
Movie(title, year, length, inColor, studioName, producerC# )
Studio(name, address, presC# )

janeway Studio INSERT  SELECT Movie

SELECT kirk  picard :

289-



GRANT SELECT, INSERT ON Studio TO kirk, picard
WITH GRANT OPTION;
GRANT SELECT ON Movie TO kirk, picard
WITH GRANT OPTION;
, picard sisko,
GRANT SELECT, INSERT ON Studio T O sisko;
GRANT SELECT ON Movie T O sisko;
, Kirk sisko 7.14 , Studio
SELECT INSERT( ) Movie SELECT
GRANT SELECT, INSERT( ) ON Studio T O sisko;
GRANT SELECT ON Movie TO sisko;
sisko Movie Studio SELECT
Studio INSERT ( ) : kirk
INSERT picard

7.4.5
SQL > (
. 7.4.6 ) U P
V, U Q(Q P,
P , ), u/Q V/P
7.23 7.15 7. 22 -
(* ) ’ -
(* * ) ,
7.4.6
(cascade)
1. REVOKE
2.
3. ON
4, , 4
5. FROM
6. ( ID)
REV OKE ON FROM

290-



CASCADE , ,

RESTRICT ( ) ; ,

REVOKE GRANT OPTION FOR REV OKE, ,
CASCA DE RESTRICT , ,
7.24 7.22, janew ay

REVOKE SELECT,INSERT ON Studio FROM picard CASCADE;
REVOKE SELECT ON Movie FROM picard CASCADE;

picard
7.15 janeway picard
(CASCADE) : (
7. 15, picard (

291.



pircard : ) : sisko Studio

INSERT ! : picard ; sisko
, sisko Movie Studio SELECT Studio
INSERT ( ) , kirk janeway
7.16
7.16 picard
7.25 ;
P, p , , U(
R ) R INSERT V, INSERT
(A) \Y
U GRANT INSERT ON RTOV
U GRANT INSERT(A) ONR TOV
U REVOKE INSERT ON R FROM V RESTRICT
U V  INSERT , INSERT (A) 2 3
7.17
V
3 RESTRICT : V
, V : \Y O

292-



7.17

7.26 : t U \Y P,
) V )
V/P \Y p
1 U GRANT pTO V WITH GRANT OPTION
2 U GRANT pTO W
3 U REVOKE GRANT OPTION FOR p FROM V CASCADE
1,U p Y, 2,V p W
7.18(a)
3,U \Y p : ,
V/ip : :
Vip W/p
: W/p ( p )
W/p : Vip ,
7.18(b)
7.18
1.4.7
7.4.1: ,
(a) 53

293:



(by 5.5
* (¢) 512

(d) 5.29

(e) 5.31

(fy 6.4

(9) 6.10

7.4.2: 7.19 4 6 A

GRANT pTO BWITH GRANT OPTION
GRANT pTO C

GRANT pTO DWITH GRANT OPTION
GRANT pTOB,C,EWITH GRANT OPTION
REVOKE p FROM D CASCADE

REVOKE p FROM C CASCADE

o g M w N P
> @ O W >» >»

7. 19 7.4.2

7.4.3: 7.20 5 6

GRANT p TO B,E WITH GRANT OPTION
GRANT p TO CWITH GRANT OPTION

GRANT p TO D WITH GRANT OPTION

GRANT pTOC

GRANT p TO D WITH GRANT OPTION

REVOKE GRANT OPTION FOR p FROM B CASCADE

o g~ W N P
> mmO ® >

7. 20 7.4.3

7.4. 4 , A D

1 A GRANT pTO BWITH GRANT OPTION
GRANT pTO BWITH GRANT OPTION
A REVOKE p FROM B CASCADE

N
o8]

7.5
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SQL
SQL
SQL
SQL
SOL: SoL
, SoL SoL
: SQL2
" (insensitive),
. SQL SQL : : (
)
. SQL?Z2
"(
) (
yeoo- )
( )
SQL
SOL2 DBMS SOL
/ : SQL SoL
( ) ( )
SQL
,SQL2
() (

PUBLIC
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7.6

5 SQL2 [1]

: R ,

[2] [3] SQL2 [6] [4]

[1]

[2]

[3]

[4]

[5]

[6]

Berenson, H., P. A. Bernstein, J. N. Gray, J. Melton, E. O' Nel, and P. O' Neil, A critique
of ANSI SQL isolation levels, Proceedings of ACM SIGMOD Intl. Conf. on Management of
Data, pp. 1 10, 1995.

Bernstein, P. A., V. Hadzlacos, and N. Goodman, Concurrency Control and Recovery in

Dat abase Systems, Addison-Welsey, Reading, MA, 1987.

Eswaran, K. P., J. N. Gray, R. A. Lorie, and|. L. Traiger, The notions of consistency and
predicate locks in a database system., Communications of the ACM, 19: 11, pp. 624 633,
1976.

Fagin, R., On an authorization mechanism, ACM Transactions on Database Systems, 3: 3, pp.
310 319, 1978.

Gray, J. N. and A. Reuter, Transaction Processing: Concepts and Techniques, Morgan-
Kaufmann, San Francisco, 1993.

Griffiths, P. P. and B. W. Wade, An authorization mechanism for a relational database system,

ACM Transactions on Database Systems, 1:3, pp. 242 255, 1976.
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SQL3
OoQL, (Object Query Lan
)
OQL
OQL SQL
SQL3
ODL OQL
SQL3
SQL3
8.1 ODL
2 ODL
SQL
8.1.1 ODL
,0QL

oQL
guage) ,
SQL
ODL (ODL 2
OQL
SQL3
(
ODL
oQL
SQL
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ODL,

( C)
SQL 7.1
ODL
ODL oQL
( )
8.1.2 ODL
ODL y
) C C++
)
) : ,
C 1
1.
2- )
)
ODL rai ses(
SQL, ( )
. SQL

- 298-

SQL

ODL
ODL

OoQL

sSQL

C++

SQL

, ODL

Smalltal k

1



8.1 8.1 |, 2.6 Movie

1. 2 “ ” 8.1.3
2. 3) title  year M ovie
10) lengthInHours
( length )
Movie “ ” : lengthlnHours
noL engthFound
lengthlnHours length (

1) interface Movie

2) (extent Movies
3) key(title, year))
{
4) attribute string title;
5) attribute integer year;

6) attribute integer length;
7) attribute enumeration(color, black AndwWhite) filmT ype;
8) relaionship Set Star stars
inverse Star  starredin;
9) relationship Studio ownedBy
inverse Studio owns;
10)  float lengthlnHours() raises( noLengthFound) ;
11)  starNames(out Set String );
12)  otherMovies(in Star, out Set Movie )

raises(noSuchStar);
s
8.1 Movie
M ovie : 3. 14159 lengthlnHours,
( ) noL engthFound
11) ; starN ames
, name
, 12) , otherM ovies Star
otherM ovies
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noSuchStar

O
8.1.3
OobL ( ) :
extent ()
OoQL ,
8.2 8.1 2 Movie Movies
Movies Movie O
8.1.4
8.1 1 8.2 ODL 3
Product : type
, PC “ laptop” “ printer” (type)
Printer Product (type), Printer
printerType ( :
),  Product PC
8.2 ODL
* (a) X X
* (b) “ PC” “ laptop”,
“ notComputer”
(c) X
I (d) P q p
p ( : PC )
badl nput, q : noSpeed
8.1 2 8.3 (battleships) ODL
(a) :
(b) noSisters
(c) b : S b
S S b,
didN ot Participate
(d) ,
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SQL

interface Product
(extent Products
key model)

attribute integer modd;
attribute string
manufacturer;
attribute string type;
attribute real price;

s

interface PC Product
(extent PCs)

attribute integer speed;
attribute integer ram;
attribute integer hd;
attribute string cd;

s

interface L aptop Product
(extent Laptops)

{
attribute integer speed;
attribute integer ram;
attribute integer hd;
attribute real screen;
1

interface Printer Product
(extent Printers)

interface Class
(extent Classes
key name)
{
attribute string name;
attribute string country;
attribute integer numGuns;
attribute integer bore;
attribute integer displacement;
relationship Set Ship ships inverse Ship
1
interface Ship
(extent Ships
key name)
{
attribute string name;
attribute integer launched;
relationship Class classOf inverse Class ships;
relationship Set OutCome inBattles
inverse Outcome theShip;

classOf;

s
interface Battle
(extent Battles
key name)
{
attribute string name;
attribute Date dateFought;
relationship Set Outcome results
inverse Outcome theBattle;
s
interface Outcome
(extent Outcomes)

{

attribute enum Stat {ok, sunk, damaged} status;

{ relationship Ship theShip inverse Ship inBattles;
attribute boolean color; relationship Battle theBattle inverse Battle results;
attribute string printertype; H

s

8.2 ODL (Product) 8.3 ODL
8.2 0OQL
: OQL (Object Query L anguage) ,
SQL
OoQL SQL
OQL , OQL
OoQL ( C++ Smalltalk

301-



Java) OQL

OQL
( 7.1 )
8.2.1
OoQL :
Studio 8.1 Movie : 2.6
Studio : : ; 8.4
interface Star
(extent Stars
key name)
{
attribute string name;
attribute Struct Addr
{string street, string city} address;
relaionship Set < Movie> starredin
inverse Movie starts;
};
interface Studio
(extent Studios
key name)
{
attribute string name;
attribute string address;
relationship Set < Movie> owns
inverse Movie ownedBy;
1
8.4
8.2.2 OQL
OoQL ODL ( 2.1.7 ) OQL
: (
( ) OQL
, 2.1. 7 ODL ODL
: OoQL ; OoQL
1. :
(a) : SQL

302-

Movie Star
Star



OoQL - > C , C
, C , OoQL
c ., a f a ,  p- > f p

(b) ; ODL

() Set( )
(b) Bag( )
(c) List( )
(d) Array( )
(e) Struct( )
(struct) (
) , Struct

8.3 bag(2, 1, 2) (bag) 2 2 1 1

struct(foo bag(2, 1,2), bar "baz")

foo, : bar,
Hbazll

8.2.3

1. p : a.p a
P , a.p p a
P ( ), a.p p a
8.4 myM ovie , Movie
myM ovie. length : , myMovie Movie
length
myM ovie. lengthInHours() ( )
lengthlnHours myMovie
myM ovie. stars stars myM ovie Star

- 303:



myM ovie. starNames(myStars) ( , C++
void) : : starNames
my Stars ; O
, , myMovie :
myM ovie. ownedBy Studio ,  myMovie. ownedBy. name
8.2.4 0OQL sel ect-from-where
OQL SQL select from-where

(Gone With the Wind)
SELECT m.year

FROM Movies m
WHERE m. titlte = "Gone With the Wind"

, : SQL OQL
SQL FROM
FROM Movies ASm
, OQL AS : SQL OoQL :
“ Movies m” m M ovies :
Movie
, OQL  selectfrom-where
1. SELECT
2. FROM
(a) ( ) :
(b) AS,
(c)
, () : Movies
M ovie SQL FROM : (
select from-where ) SQL2 :
SQL FROM
3. WHERE SELECT :
FROM SQL, “r =
> “ ” SQL, AND,OR NOT
, FROM
WHERE :
SELECT , selectfrom-where
8.5 select from-where OoQL

SELECT s. name
- 304-



FROM Movies m, m.stars s
WHERE m.title = "Casablanca”

Casablanca( ) FROM
, m  Movie M ovies m  Movie
: m S m m. stars Star
, (m,s) , m .S
FOR Movies m DO
FOR m. stars s DO
IF m.title = "Casablanca’ THEN
S. name
WHERE , m
Casabulanca( )  Movie , SELECT (
), WHERE (m, s) s
m.. stars : Me Casabulanca
8.2.5
: 8.5 : , OQL SQL
; , SQL :
SELECT DISTINCT( )
8.6 Disney( )
Disney
SELECT DISTINCT s.name
FROM Movies m, m.starts s
WHERE m. ownedBy. name = "Disney”
8.5 8.5 :
(m,s) ¥ Disney”
studio m. ownedBy O
8.2.6
SELECT : (
) , Struct ,

sd ect-from-where
8.7

SELECT DISTINCT Struct(starl sl1,star2 s2)

FROM Stars s1, Stars s?2
WHERE sl.addr = s2.addr AND sl. name < sZ2. name
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: ,81 s2 WHERE

starl star2 sl s2 Star
Star , N
Struct N {starl Star, star2 Star}
N , :
Set Struct N {starl Star, star2 Star}
; : OoQL ,
ODL
, SELECT ,
; 8.7 : 8.7

SELECT DISTINCT starl sl1, star2 s2

8.2.7
( ) select -from-where
, FROM : ,
sdectfrom-where , SQL?2 , FROM
SQL3 , SQL
8.8 8.6 : Disney( )
SELECT m

FROM Movies m
WHERE m. ownedBy. name = "Disney”

SELECT DISTINCT s. name
FROM (SELECT m
FROM Movies m
WHERE m.ownedBy. name = "Disney”) d,

d.stars s
“ ” 8.6 :
OoQL , FROM
, d , FROM
: S d

WHERE
- 306-



8.2.8

OQL selectfrom-where : (
DISTINCT) sel ect-from-where ORDER BY
, OQL ORDER BY
SQL ORDER BY
8.9 ,
SELECT m

FROM Movies m

WHERE m. ownedBy. name =

"Disney”

ORDER BY m.length, m.title

8.8
m, m. length (
( )
DESC , SQL
8.2.9
8.2 1. 8.1.1
* (a) 2 000
(b) RAM 32M
* 1 (c)
(d) PC
h)
(e)
(f)
! 8. 2. 2 8. 2.1,
8.2. 3 8.1.2
(a) 9
(b) 9
(c) 30 000

(d) (

select-from-where

) 1 1 1

Movie
ORDER BY
8.2 ODL : OoQL
PC
PC
riM RAM hG ,
PC( : )
16M RAM
8.3 ODL : OoQL

m. title

ASC

(r,
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I (e)

L (f)
8.3 OQL
, OQL : selectfrom-where
: ( (for-all) (there-
exists)) (group-by) ( )
8.3.1
S C(x) ( X ) OoQL
FOR ALL X IN S C(x)
S X C(x), (TRUE),
(FALSE)
, S X C(x) (TRUE),
EXISTSX IN S C(x)
(TRUE), (FALSE)
8.10 . ” 8.5
, s S m 3)
s. starredin( S ) m , 4)
m , 3) 4 EXISTS
TRUE, FALSE O
8. 11 (for-all)
: ( )
8.6 O
1) SELECT s 1) SELECT s
2) FROM Stars s 2) FROM Stars's
3) WHERE EXISTSmIN s.starredin: 3) WHERE FOR ALL mIN s.staredIn :
4) m. ownedBy. name = "Disney” 4) m. ownedBy. name = "Disney”
8.5 8.6
8.3.2
OQL SQL :AVG,COUNT,SUM,MIN MAX
SQL ; OoQL
, COUNT ; SUM AV G
( ) ;MIN  MAX (
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8.12

AVG(SELECT m. length FROM Movies m)

AV G
8.3.3
SQL GROUP BY oQL OQL
BY
1. GROUP BY
(a) f,
(b) :
(0 e
, GROUP BY
GROUPBY f: e, f2: e, ,fr e
GROUP BY select from-where
e, e, , &
FROM GROUP BY
FROM X X C
WHERE C ( i), GROUP BY
, e(l),e(n, ,e( '
GROUP BY
Struct(f: wvi, f2 vz, , fn i, partition P)
n yVi,Vz2, ,Vn , C
WHERE [ el(),e(n, ,e(d
(partition) : P
i , P ;
Struct(x i)
Xx FROM
GROUP BY se ect-from-where SELECT
GROUP BY : fi, f2, ,fn partition partition,
X, X P( partition ) :
FROM X, ( P )
8.13

GROUP

oQL
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8.7

SELECT std, yr, sumLength SUM(SELECT p.m.length
FROM partition p)

FROM Moviesm

GROUP BY std m.ownedBy.name, yr m.year

8.7
: FROM : m Movie
m X GROUP BY std yr,
m. ownedBy.name m.year
, Pretty Woman 1990 m
, M. ownedBy. name "Disney”, m. year 1990 GROUP BY

Struct(std  "Disney”, yr 1990, partition P)

P :
Struct(m  mpw)
mew  Pretty Woman  Movie 1990 , P
m
; SELECT GROUP BY ,
: std
std, GROUP BY std ,
yr GROUP BYD yr
SUM(SELECT p. m.length FROM partition p)
select -from-where : p GROUP BY
partition P Struct(m o) : 0
: p. m 0 , p. m. length Movie
, select-from , std
“ Disney” yr 1 990, select from 1990
SUM , ,
1234 1990 :
Struct(std "Disney”, yr 1990, sumLength 1 234) O
FROM , ,
FROM X1, Xz,
Xk
1. X1, X2, Xk GROUP BY e, e ,6
2. partition , X1, X2, Xk
L, b, ,k X1, X2, Xk : WHERE :
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GROUP BY , :
Struct(f: e(ik, ,k), ,fr e(ik, k), partition P)

P
Struct(x: &, X2 &, ,Xk k)
8.3.4 HAVING
OQL GROUP BY HAVING , SQL
HAVING
HAVING
GROUP BY GROUP BY
partition ; 8.3.3
8. 14 8. 13, 120
8.8 HAVING
: SELECT
HAVING ; 120 O
SELECT std, yr, sumLength SUM(SELECT p.m.length
FROM partition p)
FROM Moviesm
GROUP BY std m.ownedBY.name, yr m.year
HAVING MAX(SELECT p.m.length FROM partition p) > 120
8.8
8.3.5
SQL )
UNION, INTERSECT EXCEPT
1) (SELECT DESTINCT m
2) FROM Moviesm, m.starss
3) WHERE s. name = "Harrison Ford")
4) EXCEPT
5) (SELECT DISTINCT m
6) FROM Movies m
7) WHERE m. ownedBy. name = "Disney")
8.9
8. 15 8.9 selectfrom-where
(Harrsion Ford) 1) 3
(Harrsion Ford) , 5 7
4) EXCEPT O
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8.9 1) 5)

; DISTINCT,
UNION, INTERSECT EXCEPT
4.6.2
X B: N1 B n:
B: B: ,X Ni+ N2
Bin B2 ,X min(nz, n2)
B.—B.
1. ni< Nz, X 0
2. ni> N, X Ni- N2
8.9 ;
DISTINCT
Set< Movie> ,
Bag< Movie>
8.3.6
8.3 1L 8.1.1 8.2 ODL
* (a) PC
* (b) PC 2G
(c) PC
* (d) PC
* (e) CD : PC RAM
L (f) ;
1000
' (g) PC
RAM
8.3. 2 8.1.2 8.3 ODL
(a) 1919
(b)
(¢ :
* 11 (d) 1919
' (e)
L (f)
' (g)
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DISTINCT
«C ) oQL
Bl 82 ’
N1 Nz, 0
0 1,
DISTINCT,
DISTINCT,
, OQL
PC
16M RAM,
150 , PC
. 0O0QL

(Great Brtain) :



8.3. 3 8.11 , 8.6 OQL

8.4 OQL
OQL , C++
8.4.1
SQL , OQL ,
: OQL ( selectfrom-where)
OoQL
8.16 OQL
SELECT DISTINCT m
FROM Movies m
WHERE m.year < 1920
1920 Set< Movie> oldMovies
, ( OQL C++ ).
oldMovies= SELECT DISTINCT m
FROM Movies m
WHERE m.year < 1920
old Movies Movie
8.4.2

selectfrom-where  group-by

: OoQL ELEMENT
8.17 (Gone With the Wind)
Movie ( , Movie ) gwtw

SELECT m
FROM Movies m
WHERE m. title = "Gone With the Wind"

gwtw,

ELEMENT
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gwtw = ELEMENT (SELECT m
FROM Movies m
WHERE m. title = "Gone With the Wind"

);
, O
8.4.3
, SQL
, ORDER BY select from-where
8.2.8 |
8. 18 M ovie (title, year)
Movie : (title) ( ) (year)

movieList = SELECT m
FROM Movies m
ORDER BY m. title, m. year;

Movie movieL ist O
; L i L[ i' 1] ) 0 ’
C C++
8.19 C++
8.10
1) movieList = SELECT m
FROM Movies m
ORDER BY m.title, m.year,
2) numberOfMovie = COUNT (Movies) ;
3) for(i= 0;i< numberOfMovies;i++ ) {
4) movie = movieList[i];
5) cout < < movie. title< < " "< < movie year< < ""
6) < < movie. length< < "\n",
N}
8. 10
1) Movie : movieL ist, List< Movie>
2) OQL COUNT ,3) 7) for :
i : i movie
,9) 6) O
8.4.4
seect-from-where OoQL
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8.7

8.7

SELECT DISTINCT Struct(starl sl, star2 s2)
Struct{starl Star, star2

Star} starl star2 : sl 2
8. 20 Set,Bag,List Array
x = Struct(a 1, b 2);
y = Bag(x, x, Struct(a 3, b 4));
X
Struct(a integer, b integer)
: a b :
a b , X (1,2)
y , X (1,2
1 (3’ 4) l:]
: 8.7
SELECT , Struct
StarPairs
Struct{starl Star, star2 Star}
8.7 SELECT

SELECT DISTINCT StarPairs(starl sl1, star2 s2)

FROM Stars sl, Stars s2
WHERE sl1. addr = s2.addr AND s1. name < s2. name

8.7 Set StarPair
8. 21 Movie
title, year,length  ownedBy :
, mgm (MGM) Studio :

(Gone With the Wind)

gwtw = Movie(title "Gone With the Wind",
315



year: 1939,
length: 239,
ownedBy: mgm);

1. M ovie , Movies

gwtw

8.4.5

8.4. 1 X:
* (a) {1,2,3}

(b) {1,2,3,1}

(c) (1,2,31)

(d) , a, {1, 2}, b, {1, 1}
(e) 1 a b ]
(1,2,(21) (1,2
8.4.2: 8.1.1 8.2 ODL ; oQL C++ (
* (a) 1000 PC X
(b) 16M RAM y
(0 1500 PC y4
I (d)
'l (e) : PC : PC
8.4.3: : 8.12 8.3 ODL
( ) :
* (a) Maryland Colorado, 1923
(b) Lutzow Graf spee, 1936
(c) Malaya Prince of Wales
(d) Malaya 1941 10 10
(e) Hood 8 15 41 000
8.5 SQL3
OoQL : ( ) ,  SQL
SQL3 SQL3
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1. (Row Object)

2. (Abstract Data T ype ADT, SQL3
ADT),
, 8.6 ADT
8.5.1
SQL3 ,
1. CREATE ROW TYPE,
, T
CREATE ROW TYPE T ( )
8. 22 , 8.4 OQL
Star , Star , Star

name address

: 8.4
8.11
AddressT ype
50 20
name,
A ddressT ype, ;
8.5.2
5.7.2 :

street city

SQL3
: street  city
StarType
30 : address,
street city O

CREATE ROW TYPE AddressT ype(
street CHAR(50),
city CHAR(20)

)

CREATE ROW TYPE StarType(
name CHAR(30),
address AddressType

8. 11
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OF TYPE

SQL
8.23
CREATE TABLE MovieStar OF TYPE StarT ype;
M ovieStar StarType ,  MovieStar
name address , SQL3 SQL
( 813 ), ,
8.5.3
SQL3 ,
SQL3 : OQL C
8.24 8.12 Beverly Hills

MovieStar. name MovieStar. address
, name  address , MovieStar
SEL ECT MovieStar. name, M ovieStar. address. . street

FROM MovieStar
WHERE MovieStar. address. . city = 'Beverly Hills'

8.12
8.5.4

SQL3 (reference)

T

(T) T ,

(ID)
8.25 M ovieStar
Movie : ;

CREATE ROW TYPE MovieT ype(
title CHAR(30),
year INTEGER,
inColor BIT (1)

CREATE TABLE Movie OF TYPE MovieT ype;
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M ovieStar

StarType :

CREATE ROW TYPE StarT ype(
name CHAR(30),
address A ddressT ype,
bestM ovie REF(MovieT ype)

ODL

8.13 star-in SQL3
, SQL 3
( ) Movie  MovieStar
MovieType StarType StarType
Starsin StarsiInType ;

CREATE ROW TY PE MovieType(
title CHAR(30),
year INTEGER,
inColor BIT (1)

);

CREATE ROW TY PE AddressType(
street CHAR(50),
city CHAR(20)

);

CREATE ROW TY PE StarType(
name CHAR(30),

address AddressT ype
);

CREATE ROW TY PE StarsInType(
star REF(Star Type),
movie REF(MovieType)

);

CREATE TABLE Movie OF TYPE MovieT ype;
CREATE TABLE MovieStar OF TY PE StarType;
CREATE TABLE Starsin OF TY PE StarsIinType;

8.13

SQL3 ALTER TYPE

SQL 3 ( : )
SQL4
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5.7.6 ,

(shorthands)
, ) T: T2
: T
: T
Movie MovieStar Starsln
; AddressT ype StarType
address
Starsin 3.9
movieTitle  movieY ear , starName
O
8.5.5
( ) ,
SQL SQL3 - > : C
: X t : a t : X- > a
t a SQL3 :
SQL2
8. 27 8.13 : Mel Gibson
Starsln Mel Gibson,
SQL3
SELECT movie- > title
FROM Starsin
WHERE star- > name= 'Mel Gibson' ;
SQL select -from-where , FROM
, (s, m) S , m
WHERE S M ovieStar
name Mel Gibson : m M ovie
title ,
8.5.6
8. 27 , SQL3 star- > name
name Starsin
: star “ Mel Gibson” :
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SQL3 0QL N

8.2.3 , 0QL , - > OQL
SQL3 C ;
- > , (SQL3 )
C , r t , r- >a t..a
Starsin ,
DBMS R  name ,
( ;' Mel Gibson™) Starsln :
name “ Méd Gibson” R (
) R ? : Starsln star
: StarType
, MovieStar,
, StarType, ,
“ Md Gibson” :
( ) ,SQL3
SCOPE FOR IS
( )
8. 28 Starsiln , Star M ovieStar :
movie Movie : 8. 14 Starsln

CREATE ROW TYPE StarsInType(
star REF (StarT ype),
movie REF (M ovieT ype)

CREATE TABLE Starsin OF TY PE StarsInType
SCOPE FOR star IS MovieStar,
SCOPE FOR movie IS Movie;

8.14

8.5.7

oQL , ID
321



, SQL 3 :

VALUES FOR ARE SYSTEM GENERATED
; ID
8. 29 8.13 MovieStar Movie 1D
star- id  movie. id 8.15 8.13
movie- id MovieT ype
star- id StarType

Movie movie id
M ovieStar star- id
8.28 SCOPE

o > W N

CREATE ROW TY PE MovieType(
movie id REF(MovieType),
title CHAR(30),
year INT EGER,
inColor BIT(1)

);

CREATE ROW TY PE AddressType(
street CHAR(50),
city CHAR(20)

);

CREATE ROW TYPE StarType(
star- id REF(StarType),
name CHAR(30),
address AddressType

CREATE ROW TY PE StarsInType(
star REF(Star Type),
movie REF(MovieType)

E
CREATE TABLE Movie OF TYPE MovieT ype

VALUES FOR movie- id ARE SYSTEM GENERATED;

CREATE TABLE MovieStar OF TY PE StarType
VALUES FOR star. id ARE SYSTEM GENERATED,;

CREATE TABLE Starsln OF T YPE StarsinType
SCOPE FOR star IS MovieStar,
SCOPE FOR movie IS Movie;

8.15 ID

8. 27 , Mel Gibson
322.



WHERE Starsin M ovieStar Movie

ID , ID
SELECT Mouvie. title
FROM Starsln, MovieStar, Movie
WHERE Starsin. star = MovieStar. star- id AND
Starsin. movie = Movie. movie id AND
MovieStar. name=* Méd Gibson';

, FROM : Starsin MovieStar
Movie WHERE : Starsin (
star ) M ovieStar , WHERE , Starsln
( movie ) Movie :
MovieStar Movie Starsin
, WHERE Mel Gibson, SELECT
: 8. 27
ID
8.5.8
8.5. 1.
(a) NameT ype, (first name), (middle name), (last name)
(title)
* (b) PersonType, (a)
(c) MarriageT ype,
8.5. 2: 4.1.1
: PC, Laptop Printer model
Product
8.5. 3 8.5.2
(a) PC 2G PC
(b)
I (c) : :
! 8. 5. 4: 8.5 2 . PC,Laptop Printer
Product Product model
? : ?
* 8.5.5: 4.1.3
8.1.2
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8. 5. 6: 8.5.5

( , FROM
* (a) 35 000
(b)
1 (0 1930
' (d)
8.6 SQL3
SQL3 OQL
SQL ( ) ‘
( C++)
, SQL3
ODL () : OQL
( 81.2 )
SQL3
Type), ADT ADT
ODL
8.6.1 ADT
ADT 8.16 1)
1) CREATE TYPE
2)
3) = <
4) ( )
5 );
8.16
8.16 3 = <
EQUALS
< , LESS THAN

SQL3

. 324

, OQL

1.31

oQL
( C++)

( Abstract Data

ADT 2)

EQUALS



(
4)
1.
NULL,
2.
, X
3.
SQL3
SQL2 6
8.30
8.17
1)
2) 3)
8.22
4) 5)
addrL T
8. 32

, < "= <
, WHERE ADT
)
ADT ( ) SQL3
(constructor function),
T ADT : T()
(observer function),
( ADT ), A(X)
X. A
(mutator function),
: 8.6.2 :
EXECUTE
CREATE TYPE
8.22 street  city
ADT
: street city
1) CREATE TYPE AddressADT (
2) street CHAR(50),
3) city CHAR( 20),
4) EQUALS addrEq,
5) LESSTHAN addrLT
);
8. 17 ADT
ADT addressADT , ADT
ADT
: street city
50 20
AddressADT addrEq,
ADT sQL
)
) ,

<

SoL
ADT
A
A
7.4.1
Ol
(
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MPEG

MPEG(Motion Picture Experts Group, (
/ / )) '
( ). (
)
MPEG : MPEG
1G , ,
MPEG
" SQL ( ) ,
8. 31 MPEG (MPEG ;
) ADT Mpeg , MPEG , VARCHAR
: MPEG (G )
: BL OB( Binary
L arge OBject, ) : :
G BLOB
ADT M peg 8.18
1) CREATE TYPE Mpeg (
2) video BL OB,
3) length INTEGER,
4) copyright VARCHAR(255),
5) EQUALS DEFAULT,
6) LESSTHAN NONE
)
8.18 MPEG ADT
2) BL OB video MPEG 3)
4) ‘ " : ( ) 5) M peg
: , M peg
M peg ,
Mpeg * ", 6) M peg <
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, BLOB , ,

255 ;
, 7.3.4 -
; BLOB
) G 1)
, A B Mpeg ; A<B
8.6.2 ADT
ADT :
FUNCTION ( ) RETURNS ;
ADT 8.6.3 SQL
, SQL2 SQL3
WHERE
BEGIN END
8.32 8. 30, : ADT 8. 19
; 8.17
1) 6) ADT AddressADT , SQL3 0
, AddressADT (ADT ) :
, stree city ;

1) s street
city 50 20 AddressADT
2) a AddressADT

3) 6) 3) AddressADT ()
a : ;
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,3) 4)

a street , 5) a city , 6)
a
7) 8) ADT AddressADT 8.17
AddressADT addrEq,
street  city TRUE
— 8.31
1) FUNCTION AddressADT( s CHAR(50), ¢ CHAR(20))
RETURNS AddressADT;
2) a AddressADT;
BEGIN
3) a = AddressADT();
4) a.street = s;
5) a.city = ¢
6) RETURN &
END;

7) FUNCTION addrEq( al AddressADT, a2 AddressADT)
RET URNS BOOLEAN;

8) RETURN ( al.street = a2.street AND
al.city = a2.dity);

9) FUNCTION addrLT( al AddressADT, a2 AddressADT)
RET URNS BOOLEAN;
10) RETURN ( al. city< a2.city OR
al.city = a2.city AND al. street< a2.street );

11) FUNCTION fullAddr( a AddressADT) RETURNS CHAR(82);

12) z CHAR(10);
BEGIN
13) z = findZip( a. street, a.city);
14) RETURN( a street @®! ' @! a.city &®! ' @®! 2);
END;
8. 19 ADT
9) 10) < ,addrL T , (
11) 14) fullAddr, AddressADT
: 9 ( ) 12)
13) findZip ,
8.6.3
findZip findZip
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14) a z

O
8.6.3
ADT SQL3
ADT , ;
DECLARE EXTERNAL
LANGUAGE
8. 33 8. 32 findZip, ADT AddressADT
; 50 20 ,
10 : ;
DECLARE EXTERNAL findZip
CHAR(50) CHAR(20) RETURNS CHAR(10)
LANGUAGE C;
C : C findZip
8.6.4
* 8. 6. 1. “ PC” , :
CD
8. 6. 2. SQL, 8.6.1 ADT
* (a) newPC : PC ADT 5 :
, ( ) PC()
* (b) value, PC PC *“ PC
o PC 7 5 RAM( M
), 50 ( G ), 10 CD
(c) better, PC : PC :
CD , (a)
new PC
(d) PC equalPC PC :
(e) ADT PC ItPC PCp:. “ 7 PC p-,
pi< pz2, 7 (b) : (b)
value
8.6.3: Ship,
MPEG
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8. 6. 4 8.6.3 Ship ADT

(a) firePower,  Ship : “ ",
(b) playVideo, Ship , MPEG
playM peg ( )
(c) newShip, ( ),
Ship

(d) Ship equal Ships
(e) ADT Ship It Ship s

S , S1 S y

s< o

8.7 ODL/OQL SQL3

—— ODL/0QL
SQL3
, SQL3 ADT ODL ()
: , :ODL/OQL SQL3 SQL
1. oQL ,
,C++  SmallT alk Java , SQL 3
SQL ,
SQL SQL3 ADT
, SQL/ , 7.1
2. SQL3 , :
, ADT :
selectfrom-where , OQL ODL/0QL
SQL3
3. SQL
SQL3
,ODL SQL3 ADT
4. OQL ( OQL
) sQL3

- 330-



8.5.6

, ODL/ OQL
: oQL, ODL SQL3
SQL ADT ,
; : SQL UPDATE
ODL SQL3 ADT
, SQL3
‘ "(
8.8
ODL ; 2 , ODL
OoQL : OQL ( : )
Struct :
OQL ; ODL
OQL sel ect-from-where . OQL SQL select from-
where FROM , :
( )
OQL : OQL SQL (for-all)
(exists) IN (union) (intersection) (difference) (aggregation)
OoQL : OQL select -from-where GROUP BY :
SQL , OQL , partition
OoQL ; ELEMENT
selectfrom-where ORDER BY ,
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[1]

[2]

[3]

SQL3 : SQL3

ID SQL3

ID, 1D
QL3 SQL3 CREATE TYPE
ADT ,
SQL3 ADT ADT ( )
8.9
OoQL ODL (1] SQL3 5
[3] ,[2] SQL3

ADT

Cattell, R. G. G. (ed.), The Object Database Standard: ODM G-93 Release 1. 2, Morgan-
Kaufmann, San Francisco, 1996.
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