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Constraints

Commercial relational systems allow much more “fine-tuning”
of constraints than do the modeling languages we learned earlier.

* Inessence: SQL programming is used to describe
constraints.

Outline

5. Primary key declarations (already covered).

6. Foreign-keys = referential integrity constraints.

7. Attribute- and tuple-based checks = constraints within
relations.

8. SQL Assertions = global constraints.
0 Not found in Oracle.

9. Oracle Triggers.
O A substitute for assertions.

Winter 2002 Arthur Keller — CS 180 92



Foreign Keys

In relation R a clause that “attribute A references §B)”
says that whatever values appear in the A column of R
must also appear in the B column of relation S.

* B must be declared the primary key for S.

Example
CREATE TABLE Beers (
name CHAR(20) PRI MARY KEY,
manf CHAR( 20)

) ;

CREATE TABLE Sel ls (
bar CHAR( 20),
beer CHAR(20) REFERENCES Beer s( nane),

price REAL
);
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Alternative: add another element declaring the
foreign key, as.
CREATE TABLE Sells (
bar CHAR(20),
beer CHAR(20),
price REAL,
FOREI GN KEY beer REFERENCES
Beer s( nane)
);
* Extraelement essentia if the foreign key ismore
than one attribute.
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What Happens When
a Foreign Key Constraint is Violated?

* Twoways:

2. Insert or updatea Sel | s tupleso it refersto a
nonexistent beer.
O Alwaysreected.

3. Delete or update aBeer s tuplethat hasabeer value
some Sel | s tuplesrefer to.

a)  Default: rgject.
b) Cascade: Ripple changesto referring Sel | s tuple.

Example
Delete “Bud.” Cascade deletesall Sel | s tuplesthat

mention Bud.

* Update“Bud” to “Budweiser.” Changeall Sel | s tuples
with “Bud” in beer column to be “Budweiser.”
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a) Set Null: Change referring tuplesto have
NULL in referring components.

Example

* Deete“Bud.” Set-null makesall Sel | s
tuples with “Bud” inthe beer component

have NULL there.

 Update “Bud” to “Budweiser.” Same
change.
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Selecting a Policy

Add ON [ DELETE, UPDATE] [ CASCADE, SET NULL] to
declaration of foreign key.

Example
CREATE TABLE Sells (
bar CHAR( 20),
beer CHAR( 20),
price REAL,
FOREI GN KEY beer REFERENCES Beer s( nane)
ON DELETE SET NULL
ON UPDATE CASCADE
);
* “Correct” policy isadesign decision.
0 E.g., what doesit mean if abeer goes away? What if a beer changesits
name?
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Attribute-Based Checks

Follow an attribute by a condition that must hold for
that attribute in each tuple of its relation.

* Form: CHECK ( condition) .
[ Condition may involve the checked attribute.
0 Other attributes and relations may be involved, but only
IN subqueries.
0 Oracle: No subgueries allowed in condition.
* Condition is checked only when the associated
attribute changes (i.e., an insert or update occurs).
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Example

CREATE TABLE Sells (
bar CHAR( 20),
beer CHAR(20) CHECK(
beer | N (SELECT nane
FROM Beer s)
),
price REAL CHECK(
price <= 5.00

)
* Check onbeer islike aforeign-key constraint, except:

0 The check occurs only when we add atuple or change the beer in an
existing tuple, not when we delete atuple from Beer s.
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Tuple-Based Checks

Separate element of table declaration.
* Form: like attribute-based check.

* But condition can refer to any attribute of
the relation.

0 Or to other relations/attributes in subqueries.
0 Again: Oracle forbids the use of subqueries.

* Checked whenever atupleisinserted or
updated.
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Example

Only Joe's Bar can sell beer for more than $5.
CREATE TABLE Sells (
par CHAR( 20),
neer CHAR( 20),
ori ce REAL,
CHECK(bar = 'Joe''s Bar' OR
price <= 5.00)

)
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SQL Assertions

 Database-schema constraint.
* Not present in Oracle.

* Checked whenever a mentioned relation
changes.

* Syntax:
CREATE ASSERTI ON < name>
CHECK( <condition>) ;
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Example

No bar may charge an average of more than $5 for beer.
Sell s(bar, beer, price)

CREATE ASSERTI ON NoRi pof f Bar s
CHECK( NOT EXI STS(

SELECT bar

FROM Sel | s

GROUP BY Dbar

HAVI NG 5.0 < AVG pri ce)

)
) ;

Checked whenever Sel | s changes.
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Example

There cannot be more bars than drinkers.
Bar s( nane, addr, |icense)
Dri nker s( nane, addr, phone)

CREATE ASSERTI ON FewBar

CHECK(
(SELECT COUNT(*) FROM Bars) <=
(SELECT COUNT(*) FROM Dri nkers)

) ;

* Checked whenever Bar s or Dr i nker s changes.

Winter 2002 Arthur Keller — CS 180 9-14



Triggers (Oracle Version)

Often called event-condition-action rules.

* Event = aclass of changesinthe DB, e.g., “insertions
Into Beer s.”

* Condition = atest asin awhere-clause for whether or not
the trigger applies.

* Action = oneor more SQL statements.

* Differ from checks or SQL assertionsin that:

1. Triggersinvoked by the event; the system doesn’t haveto figure
out when atrigger could be violated.

2. Condition not availlable in checks.
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Example
Whenever we insert anew tuple into Sel | s, make sure
the beer mentioned is also mentioned in Beer s, and
insert it (with anull manufacturer) if not.

Sell s(bar, beer, price)

CREATE OR REPLACE TRI GGER BeerTri g
AFTER | NSERT ON Sel | s
FOR EACH ROW

VWHEN( new. beer NOT | N
( SELECT nane FROM Beers))

BEG N
| NSERT | NTO Beer s( nane)

VALUES( : new. beer) ;
END,;
Fun
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Options

1. Canomit OR REPLACE. Butif youdo, it isan error
If atrigger of this name exists.

2. AFTER can be BEFORE.

3. Iftherdationisaview, AFTER can bel NSTEAD OF.

0 Useful for allowing “modifications’ to aview; you modify
the underlying relations instead.

4, | NSERT can be DELETE or UPDATE OF <attribute>.

0 Also, severa conditionslikel NSERT ON Sel | s can be
connected by OR.

5. FOR EACH ROWCcan be omitted, with an important
effect: the action is done once for the relation(s)
consisting of all changes.
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Notes

* Therearetwo special variablesnewand ol d, representing
the new and old tuple in the change.

O ol d makes no sensein an insert, and new makes no sensein a
delete,

* Notice: in WHEN we use newand ol d without a colon, but
In actions, a preceding colon is needed.

* TheactionisaPL/SQL statement.

0 Simplest form: surround one or more SQL statements with BEG N
and END.

0 However, salect-from-where has alimited form.
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* Dot and r un cause the definition of the
trigger to be stored in the database.
O Oracle triggers are part of the database schema,
like tables or views.

* Important Oracle constraint: the action
cannot change the relation that triggers the
action.

0 Worse, the action cannot even change arelation
connected to the triggering relation by a
constraint, e.qg., aforeign-key constraint.
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Example

Maintain alist of al the barsthat raise their price for
some beer by more than $1.
Sell s(bar, beer, price)
Ri pof f Bar s( bar)

CREATE TRI GGER PriceTrig
AFTER UPDATE OF price ON Sells
FOR EACH ROW
VWHEN( new. price > old.price + 1.00)
BEG N
| NSERT | NTO Ri pof fBars
VALUES( : new. bar) ;
END;

run
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