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¥ ¥ This paper suggesis 2 meaningful mechanism for integrity maintenance in rule-based active

database systems.which supplies the end-users with a highly descriptive language to define integrity con-

straints independently from scheme definition .automatically generates corresponding rules.storages and man-

ages such rules and other user-defined roles in a unified mechanism. From the standpoint of the developement

of a prototype rule system.this paper affers an introduction to our Constraint Definition Language and the

ECA rules derived. It also.especially .presents the system architecture and the implementation technology.
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CREATE RULE rulename ON 1ablename
WHEN Evernn AS
[condition calculation ]
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[IF condition THEN] action.. list
END

H . Event £ {insert, delete, update [ column—
list]. drop} B JE 22 #8-5 ; condition calculation Bt {4 1
it IF {F §) 89 condition & SQL 9 IR\ & ac-
ton_list & Event {f fl £ tablename ¥ I H condition
HERERTHT BEY SOL #1Frulename £ 3T W
FRPM—NE. B RN REBITERS
fER S AT LS| A SDL RAERBEN T A RIEHER:
inserted . deleted . new_updated . old__updated. Tnserted
(deleted ) op 77 77 R AN 00 i) 30 35 B AP BB FE (AL
1% P h B ) gY T4 ; new _upiated (old-updated ) £ &
SMEEFBNTHILHNRERE .
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3.7 SeRtEsEE LR ICDL

ICDL (integtity constraints definition language ) /&
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= CREATE C_CONSTRAINT name ON
tablename FOR Colname_list AS Ex-
pression

Expression | . =Expression And Expression |NWOT NULL |

UNIQUE ! Boolexp
Boolexp’ : = {Boolexp AND Boolexp) ' Boolexp OR Bool-
exp) | NOT Boolexp ' Ttem Comp Item

Item ! ! =colname 'constant ' Item Oper Ttem
Colname_list: ; = colnamel .colname2, «-+ .colnamen '
Compi=<I>|=|<l=|>=|! =
Oper;,=-1L1|—|=

Herame HRE. A PARELHMEFEaH R
EHEEEAR, LEZHAPIUER . . RHEETE
HERBUTZREH: /
« NOT NULL— R £ Colname_list FHE —KET
BERHB(HE.
+ UNTQUE——B £ & 70 #R 7£ Colname_list @1
FREFERDHRE.
- Bool #% (F— R REMM & F T REFRER
B ELRER s R F R ER A

BT fiFE & Bool RIAA LR LI —REYHIE
AT &Rk R FHME T RGS BT FTELE T

3.22 #REEMAHRH T BE EHFR
A Rl R2 By & B BT RI[Y JSR2[K2],
P M2 BRI IR2 BE.

ClofErl FifATTH BB LY DI MR
FE2FYTAY FU[K]=[Y].MTREF
AHEHE I, EFPELYERER restricted insert{update),

(BB 2 TH ey (Bl v [K2ZhH . FaF
FESI R v TE B LT (L RIES cOE R o[Y]
37 v [K2]B)#r{i ). ¥F cascades deleteCupdate), (2)R
t[Y]H % . FF nullifies delete Cupdate), (3) % F WEE
v, #F restricted delete

(N yWEE 2 BT W%, (1o WIEE r1, FR cascades
drop. (218 ri[Y]3¥} 2 {H. FF nullifies drop, (3, 1E
W B r2, ¥F restricted delete,
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Creat—i—c . .= CREATE 1_CONSTRAINT name FOR
tablenamel { Colname_listl } REFER-
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EING tablename2 { Coloame_listZ )
[ DELETE aActl ] [ UPDATE Act2 ]

[DROP Acil]
Colnamelist. | =colnamel,colname2. -+~ , colnamen| =
Actl! : = cascades 'restricted | nullifies
Act2; . =cascades | nullifies

H. A XTF wmblenamel f insert F1 update 95 HH
restricted 25 Y . B {7 - 45 B R4 B9 . 3¢ F tablenameZ
B9 R BE LA 20 cascades delete F restricted drop

3.3 AWBEFhEH

RGS 146 A Py £93 E iR = R A A 4
ME GRS . X F— R ETE BT HE LF ).
FEE G B B A9 NOT NULL, UNTQUE #1 BOOL &
HFHRESE—FRAN:HF -1+ SR LR
FEIHD.EEFEE JOFHA, XTHEMEE mble
namel B9 insert_update ! W] . 3= T ¥ £ B % table-
name2 By delete #8 [ #l drop (. cpdated 3001, BT &
WX B R SRR R—T,

7 F R4 L LAY NOT NULL #43K ;

CREATE RULE c_c_name—_nul ON wblename
WHEN INSERT.UFPDATE (colnamel. --+. colnamen ) AS
declate @ tmpl, @ tmp2 int
select @ tmpl=count{ = )from inserted
where colname 1
=NUL ot--<or colnamen =nul
select @ tmp2=rcount{ # ) from new_updated
where colnamel=K&UL or--or colnamen =nul
IF @ tmpl>>0 or @tmp2>>{ THEN
error{*NOT NULL for Colname_list viclated! ")
rollback
END

3 Fi &M% A cascedes delete 2573,

CREATE RULE i—c—_name_del ON tablename2
WHEN DELETE AS
declare @ tmp int
select @ tmp=count{ + Jfrom deleted
where Colname-list? in
(seleet Colname-listl irom tablenamel )
IF @ tmp>>0 THCN
delgte wblenamel
where Colhame_Listl in
{select Colname-list2 from deleted )
END

T EEE R aullifies update #93,

CREATE RULE i_¢._name._upd ON tablenameZ
WHEN LUPDATE (colname2]l .colname22,
rer.oolnameln) AS
declare @ tmp a1
select (@ tmp=count{ # ) from old_updated
where Colname_list2 in
(~leet Colname_list1 from rablenamel)
IF @ tmp>Q THEN
update tabl-mamel
set colnamell=MNUL, ++- ,colnamin =NLIL
where Colnaime—listl 10
{select Colname-. 11512 from old—updated )
END

HTHEZHE ki restricted drop 23 .
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CREATE RULE i_c_name_drop ON tablename2
WHEN DROP
IF table_exist(tablenamel) THEN
error (* Cannot drop tablename? because table-
namel!'")
rollback

END { = able_exist (X)) E X% X REEENT
Eay SoL HA}
IRUEEEEE YR SHERENTDERN

A B FRS Bl o™ (Mimc") AR EMME RE

EEM R B AR SDIZHL | & ey ME— ¥ ER .,
3.4 A
G EEH A S C(STUDENT. COURSE. mark )

F1 C{COURSE, credit. teacher ) . X E MR B. M E

S_C @9 mark B FF0—1002 (A) .S—C[COURSE] C

[COURSEJ(ML3. 1V pi & BB dE L. BiFH S-

ClLriggme.C EHF e EM C HRNEHHE

nullifies drap,

7 RGS . P AR IM T £935LRT -

CREATE C_CONSTRAINT s—cl ON rsc FOR. mark
AS(mark>> =0 and mark<_=100)

CREATE 1_CONSTRAINT s_c_c_|

FOR rsc{course JREFERRING rc{course)

DR.OP nullifies

i RGS 7= gy 5 L1+

(A S_C @R mark BTE£930)
CREATE RULE ¢_c—s—cl—bool ON rsc
WHEN insert.update{mark )AS
declare @ tmpl, @& tmp?2 int
select @ tmpl=coant( * ) from inserted
where mark > =0 and mark<Z= 100
select @ tmp2=count{ = ) from new._updated
whete matk>> =0 and matk<_=100
1IF @ mmpl>>{ or @ mp2>>0 THEN
error (“BOOL condition on mark vielsted! ™)
rollback
END
(%} C A9 nullifies drop £73)
CREATE RULE i_c_s_c_cl_drop ON rc WHEN DROP
AS
iF table_exist(rs¢) THEN vpdate rsc
set pourse=NUL
(BELA BRI % C @Y cascades delete £93)
CREATE RULE i_¢c_s_¢_cl_del ON re WHEN DELETE
AS
declare @ tmp int
select @ tmp=pount{ # )from deleted
where course In {(select course from rsc)
IF @ tmp>>0 THEN
delete rsc where course in (select course from deleted »
END
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