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SQL ENHANCEMENTS ON DATA SEMANTICS
Motomichi Toyama (Keio University)
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Hirokimi Fujii (Ricoh Corp.)

Recent developments on SQL support

for data semantics are reported. Des-
cribed materials are domain, subdoma-
in and subtable. The inclusion of

domain and subtable in SQL draft sta-
ndard is approved by ISO.
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<domain definition> ::=

CREATE DOMAIN <domain name>

{ | [IS] <data type>
[ <default clause> ]
[ <domain constraint> |
[ <null definition> ] |

| { ISA <subdomain clause>

[ <default clause> ]
[ <domain constraint> ]
[ <null definition> ] | | |

<domain constraint> ::=
<{check constraint definition>

<constraint name definition>

<{subdomain clause> ::=
<{domain name>
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EL. —FA¥AOEEL LLBMEDEendomainTh a8
B PFEIRSE,

(2) INSERT
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3. SUBTABLE
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4. Bbhbhiz

ARBTIE. SQLOBEKYR—bD>H, domain,.subdomain,
subtablelzowTidrRE, 2O5b,. subdoma i niZPIaRieatE
BT, 3 ZAERIcRBEXATIRVWE2W, domaind—#ISQL20dra
ft standardicgzhs, ¥kdomaindfisubtabl
eldSQL3IMBRIZETI B LIBELTWS,

PHERIRES ERBE Tl B 5 25,

FEBICHML T, OS2 —20Ficat 58

COWTSQLADRADHRREZITZSITFETH 3.

®Y +++ gentable
t
ENE
|k it
] e A ... subtable

B3-1

AL/ HEREEOH

(table definition):: =
CREATE TABLE (table name)

{

((table element) ((,(table element})---))
clause) (({table element) ((,(table element)}---

| (subtable
}

(subtable clause):: =

(gentable name)::=

(table nanme)

(table element)::= (column definition)

B3 -2 s u

| (table constraint definition)

btable®E#HX

ISA (gentable name) {(,(gentable name))---)
(AS ({column name) ((,{column name))---
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3 -1 HEATRL2WHES
WAZ A7 ¢ L B3 b
(table constraint definition) . E
table unique unique UNIQUE o) i O
constrai | constraint | specificat - *
nt definition | ion PRINARY X VX
KEY ;
unique column list (@) E O
referentia | referentia | FOREIGN X - E (@)
1 1 !
constraint | constraint :
definition references || X 'O
specificat ;

:

triggered action X !

check constraint o E O
definition E
{(column constraint definition) '

]
column ¢ | NOT NULL 0] :
onstrain :

t UNIQUE O ‘
unique specification T
PRIMARY KEY X X
1
references specification x E (@]
CHECK- - - o) e}
O: BETH X: HEFRT
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CREATE TABLE TA (Al INTEGER PRIMARY KEY, A2 INTEGER)

CREATE TABLE TB ISA TA (Bl

CREATE TABLE TC ISA TA (Cl

INTEGER,

INTEGER,

B2 INTEGER)

C2 INTEGER)

CREATE TABLE TD ISA TB,TC AS(D1,D2,D3,D4,b5,D6)(D7 INTEGER, D8 INTEGER)

TB

TA

: subtable®d M B H S5 AL

Al

13

B3-3

F-TLEEDH

£3-2 BREBEBEORR

AF-bAV Db gentable®2x® subtable®xtf
2% HRABDNT Lidgentabled H1 5 L BABDHSLiTZEYsubtable
D H DHS L (REASLEEL
: ) O H
SELECT | gentabled# 5 LD A BT | subtabledH 5 4 (iltEH 5
LE2E8) 2B E
INSERT . gentableé)ﬁ‘&{’?ﬁi - subtable® 17 % {E %
' « %5 3 B gentabled 17 A A
T i gentabled 17 & 3K
DELETE . gentableB X UM TBLTD | « subtableD T2 HIK T 3
subtable® T 2 BIBR ¥ 3 - %05 3 B gentabled 17 X
Bl
UPDATE - gentableD T2 EH L., MNIET - subtable® T 2 H U ¥ %
H54&TOsubtableTOHEYH | - BEHINSLEEHLELE
SLLVEHT S . % & 3 Bgentabled >
L YHhSLEFDOgentab
leic2o2WT. 20OAS5 L%
HFH+ D
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THEHT 3
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Def inition

CREATE TABLE TA (Al PRIMARY KEY,A2)

CREATE TABLE TB SUBTABLE OF TA (B1,B2)
CREATE TABLE TC SUBTABLE OF TA (C1,C2)
CREATE TABLE TD SUBTABLE OF TB (D1,D2).

primary key
)

TA

Al | A2

| {
TB TC
Al | A2 | Bl | B2 Al [ A2 | Cl|C2

D

Al | A2 | B1 | B2 | D1 { D2

§tat.ement.

INS
INS
INS
INS

DEL
DEL
DEL
DEL

TA :
TB :
TC:
TD :

TA
TB
TC
TD

INSERT INTO TA (A1,A2) VALUES(10,11)

INSERT INTO TB (A1,A2,B1,B2) VALUES(10,11,20,21)
INSERT INTO TC (Al,A2,C1,C2) VALUES(10,11,30,31)
INSERT INTO TD (A1,A2,B1,B2,D1,D2) VALUES(10,11,20,21,40,41)

oop
b

: DELETE FROM TA WHERE Al=10
: DELETE FROM TB WHERE Al=10
: DELETE FRON TC WHERE Al=10
: DELETE FROM TD WHERE Al=10

Status

. > -
d w7 202]] 1o 7 303]] PEL

Z13-4  INSERT/BELETE 913')

d

1



T &

AL A2

Al A2 B! B2

VAR

o .

Al A2 C1 C2

VAR

Al A2 Bl B2 D1 D2

Al A2 Bl B2 C1 C2 El E2 Al A2 C1 C2 FI F2

10 11

<N

10 11 20 21 10 11 30 31
10 11 20 21 40 41 10 11 20 21 30 31 50 51 10 11 30 31 60 61

UPDATERF—hFAY Db

(*%1):UPDATE
(*1):UPDATE
(%x2):UPDATE
(*2):UPDATE
(*2):UPDATE

TA
TB
TB
TD
TE

SET A2=13 WHERE A1=10
SET B2=23 WHERE Al1=10
SET A2=13 WHERE Al=10
SET A2=13 WHERE Al=10

—
—
—

—

al~floA2% & &
bi,dl,el1dDB2% & #
al~flDA2% ® #7
al~floA2% H

SET A2=13,B2=23,C2=33 WHERE Al=10
bl,dl,el®B2, cl,el,fl1dC2% F &

— al~flmA2,

mWM3~5 UPDATE®H




