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[With Grant Option];
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Example: Grant Diagram

A AT Even had
REVOKE P FROM B CASCADE:; cparile

to B, both
nodes are
still cut off.
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User B: grant p to C with grant option

User C: grant p to D with grant option
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CREATE TABEL Student (
SNO int PRIMARY KEY,
sname char(6) NOT NULL,

age int CHECK (age >=16 AND age < 50), dept char(6)
REFERENCES Department (dept) ON UPDATE CASCADE

ON DELETE SET NULL )
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Example

CREATE TABLE SC (

SNO CHAR (20) CHECK ( SNO IN SELECT SNO
FROM STUDENT),

CNO CHAR(20) CHECK ( CNO IN SELECT cno FROM
course),

GRADE REAL CHECK ( grade >=0 and grade <=100)
PRIMARY KEY (SNO,CNO));
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Example

CREATE TABLE Student (
sno CHAR (20) primary key,
sname CHAR (20) not null,
ssex CHAR(1),
sage (Int),
sdept CHAR(20),
CHECK (ssex= ‘%’ OR sname NOT LIKE ‘Ms.%’) );
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SQL Assertions W1 &

Database-schema JZ X I 1121
A LE 5 AN SCHF.
W 5 RS AR R R R AR, i S R
Syntax:

CREATE ASSERTION <name> CHECK (< condition>);
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CREATE ASSERTION credit_check
CHECK(
30 <= ALL (SELECT SUM(credit)
FROM SC,C
WHERE SC.cno=C.cno
GROUP BY sno)

)
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1) ssex Char(1) CONSTRAINT NoAndro CHECK (ssex in (‘F’,’M?)),
2) Name Char(30) CONSTRAINT Namelskey PRIMARY KEY,
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Bl .
1) ALTER TABLE Student DROP CONSTRAINT NoAndro;

2) ALTER TABLE Student ADD CONSTRAINT Namelskey
PRIMARY KEY (name);
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£T event-condition-action i
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Triggers

 /N[E]T- checks, assertions and triggers.
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Triggers FrifEiETxk

General form:
CREATE TRIGGER <name>

BEFORE | AFTER | INSTEAD OF <events>
FOR EACH ROW | STATEMENT //optional
<referencing clause> // optional
WHEN (<condition>) // optional
<action>
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<events>: INSERT ON R
DELETE ON R

UPDATE [OF A1, A2, ..., An]ON R
<condition>: like general assertion
<action>: sequence of SQL statements

FOR EACH ROW: execute once for each tuple changed, if omitted,
execute once for each relevant statement  (‘'row-level" versus
"statement-level") In either case, execute after statement completes




il A iiiA (28)
REFERENCING <thing> AS <var>

<thing> can be:

OLD-TABLE - previous values of deleted or updated tuples for row-level or
statement-level DELETE or UPDATE

NEW TABLE - current values of inserted or updated tuples for row-level or
statement-level INSERT or UPDATE

OLD - previous value of deleted or updated tuple row-level only DELETE or
UPDATE

NEW - current value of inserted or updated tuple row-level only INSERT or
UPDATE
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update teacher

it A SE A

Teacher (teacherID, name, age, salary)

CREATE TRIGGER updateSal 2) WA \
AFTER UPDATE ON Teacher updateSal it x
FOR EACH ROW 3) FIWr &t
REFERENCING OLD AS OldTuple, WHEN1E 4]
NEW AS NewTuple 4) e AT
WHEN (OldTuple.salary>NewTuple.salary) action
UPDATE TEACHER 5) ML,

SET salary = OldTuple.salary 6) ...
| WHERE teacherID = NewTuple.teacherID

action




it g HA L

CREATE TRIGGER JZ 745 |
AFTER UPDATE OF JFEff & ON JEfF
REFERENCING NEW AS N

FOR EACH ROW

WHEN (N.FEfF=<N.ELF MR
AND NOT EXISTS

(SELECT * FROM f£ i %€ B2 WHERE £ 5=N.Zf5) )
INSERT INTO 7E14 %€ B VALUES (N.ZEM42, N.iTIWE, SYSDATE) ;
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* DROP TRIGGER updateSal ON TEACHER
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Database schema:
Student(sno, sname, gender,bdate,height)

Course(cno,lhour,Credit,Semester)

SC(sno,cno,grade)

PR A #5 RSP _EaR SMERYZY IR




Foreign key declaration

CREATE TABLE SC (

sno char(9) REFERENCES student (sno) ON DELETE
CASCADE,

cho CHAR(6) REFERENCES course(cnho),
grade INTEGER )
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Insert on SC table

Delete on Course

Delete on Student

Update(sno,cno) on SC

» Update(cno) on Course

* Update(sno) on Student




INSERT ON SC TABLE

CREATE TRIGGER referential-check
AFTER INSERT ON SC
REFERENCING NEW ROW AS N
FOR EACH ROW
WHEN (NOT (EXISTS
(SELECT * FROM STUDENT
WHERE SNO=N.SNO) AND
EXISTS (SELECT * FROM COURSE
WHERE CNO=N.CNQ))) -
ROLLBACK: rejection




DELETE ON STUDENT

CREATE TRIGGER student-delete

AFTER DELETE ON STUDENT

REFERENCING OLD ROW AS O

FOR EACH ROW

WHEN (EXISTS (SELECT * FROM SC WHERE SNO = O.SNQ))
DELETE FROM SC

WHERE SNO = O.SNO;

Cascade deletion
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© EEMARFMANLE
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create trigger R1 after insert on students for each row
when new.dept="cs'
begin
insert into sc(sid,cid,cname) values (new.sid, 1,'database");

Insert into students(sid,name,dept)
end; values(11,wangdong’,cs’);

Select * from sc;




