Lesson 4:
Relational Data Integrity

Relational Data Integrity

)
« Database-specific
 General

Database-Specific
-
¢ Student id must be of the form 999999999
* Age must be in between 18 - 25 years
« Students cannot take course more than 18 units

¢ There are three semesters: semester |, semester Il,
and semester summer

« Etc.

General Integrity

Itis relevant to the integrity of every database

General Integrity
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— candidate (and primary) keys
— foreign keys

Candidate Keys

Basic Definition

@ RECORD IDENTIFIER

Candidate Keys

.
COURSE

CODE DESC UNIT

AC201 Accounting 3

FN201 Finance 3

REGISTER

ID CODE GRADE

101 AC201 3

101 FN201 2

102 AC201 3

Candidate Keys

A candidate key for R is a subset of the set of
attributes of R, say K, such that:

Uniqueness property:

No two distinct tuples of R have the same
value for K

Candidate Keys

Irreducibility property:
No proper subset of K has the uniqueness
property




Composite and Simple
Candidate keys

« A candidate key that involves exactly one
attribute is said to be simple

« A candidate key that involves more than
one attribute is said to be composite

What are candidate keys for?

 They provide the basic tuple-level
addressing mechanism in a relational
system.

Primary Keys and Alternate Keys

* A given base relation may have more than
one candidate keys.

» One of those candidate keys must be chosen
as the primary key.

» The remainder, if any, are then called
alternate keys.

=y
T Primary Key and Alternate Keys

Foreign Keys

Foreign Keys

) ) )
COURSE . L
‘ Candidate Keys ‘ CODE  DESC UNIT Let R2 be a base relation. Then a foreign key
AC201  Accounting 3 in R2 is a subset of the set of attributes of
1l 1l FN201 Finance 3 R2, say FK, such that:
Primary Alternate RE;\usE;_j ¢ There exists a base relation R1 (R1 and R2
Key Keys) D CODE GRADE not necessarily distinct) with a candidate
101 AC201 3
101 FN201 2 key CK, and
102 AC201 3
Foreign Keys Foreign keys Foreign keys
) ) )
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 For all time, each value of FK in the current
value of R2 is identical to the value of CK
in some tuple in the current value of R1.
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Foreign keys
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« 197038 relation 7 foreign key 8¢j41 Referencing
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Foreign keys
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code id

register student

course

Foreign keys
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Referencing Relation

X

R3 — R2 — R1

Foreign keys
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emp# name mgr#
101 Tom

102 Mary 101
103 Tony 102
104 Mike 102

Foreign keys
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RO — R1
I 1

R3 — R2

Foreign keys
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database tn1zAANY

Referential Integrity

The database must not contain any unmatched
foreign key values.
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Referential Integrity
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Referential Integrity
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Foreign Key Rules

n15ld Foreign key rules azutsiflugaanstine
— Update

— Delete

Foreign Key Rules

-
ala dl v
NIUNNIT Update W referenced table LN
. =~ = Ny
referencing table aziin19ilasuulasaaensiing
—Restricted

—Cascades

Foreign Key Rules
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— Restricted

— Cascades

Foreign Key Rules

]
= = o o
NIUAL nanaunnn I
— Nullifies

— Default

Foreign keys and null

« Let R2 be a base relation. Then a foreign
key in R2 is a subset of the set of attributes
of R2, say, FK, such that:

— There exists a base relation R1 (R1 and R2 not
necessarily distinct) with a candidate key CK,
and

Foreign keys and null

* For all time, each value of FK in the current
value of R2 either is null or is identical to
the value of CK in some tuple in the current
value of R1.

aniiraula Foreign keys and null
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wholly null or non null

« 91N foreign key @111905UAN null Foreign key
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agiing Foreign keys
 Restricted
» Cascade
e Nullifies
e Default
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*R3 — R2 —— RI1

Delete: cascade Delete: cascade

Delete: Restricted




% Entity Integrity Primary key Exercises
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