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Introduction
@ Integrity rule "
To inform the DBMS of certain constraints in the real world, so that it
can prevent impossible configuration of values from occurring ohl, 2

(ex)
— (1) supplier numbers must be of the form Snnnn
— (2) part numbers must be of the form Pnnnn
— (3) supplier status values must be in the range 1-100
— (4) part weights must be greater than zero
— (5) shipment quantities must be a multiple of 100

@ Two general integrity rules (apply to every database)
Entity integrity rule - primary key
Referential integrity rule - foreign key
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Candidate key

ol

=)
F240 tHet =22 EE) Primary Key
@ Attribute K (possible composite) of R: candidate key

It satisfies the following two time-independent properties:
- ZelOl8 R(AL Ay, . A0 THE HECIRE E& K={A, A, ... A}

SA Ot &= EFé [H = 27|
1. uniqueness: (s#, CITY)
— At any given time, no two tuples of R have same value for K
2. minimality: (s#)

— If K is composite, then no component of K can be eliminated without
destroying the unigueness property

— Z 28 = attribute It U2 candidate key It Ot (super key2t ) £ 5)
* every relation has at least one candidate key
(*-"no duplicate tuples)
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Primary key

@ Primary key
= 2 Il (candidate key) S Ul A GIOIEAHI Ol A & A XHDF XI A St GHL
ol I
One (arbitrarily) chosen key from the set of candidate keys

— Every relation has a primary key
-
zeiond — Tyuple-level addressing mechanism (—some specific tuple)

Pt
Primary
Keyg 22

— (ex) P(P#, PNAME, COLOR, WEIGHT, CITY)

SELECT * SELECT *

FROM P FROM P

WHERE P# = ‘P3’; WHERE CITY = “Paris’;

(at most) one tuple unpredictable number of tuples
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Alternate key

@ Alternate key -

A candidate key that is not the primary key
Example: S(S#, SNAME, STATUS, CITY)
— 1. candidate key: S#, SNAME
— 2. primary key: S#
— 3. alternate key: SNAME
@ Relational model requires “associative addressing” #32hs
=201 Ot gt 2 Z tuple= select Jts
All relational addressing clearly is associative

(i.e., value-based, not position-based)
At logical level

— no associative hardware in physical level

@ & 2|ot™: Candidate Key = Primary Key + Alternate Key

{0
HI

[ ] . .
a Iqt e Ll e | Department of Computer Engineering 6

Kumah National Instituie of Technology


http://www.kumoh.ac.kr/index.html

The Entity Integrity Rule

@ Entity integrity rule
No component of the primary key of a base relation is allowed to accept

nulls
Primary key= null &€ == 812

Null

@ Null (not exist, unknown)
Information is missing for some reason
— (e.qg., the property does not apply, or the value is unknown, etc.)
A value or representation that is understood by convention not to stand

for any real value of the applicable attribute
A2 2ME GAEC =z Haote S U0IH &t

D 2 XXl &2 gt (unknown value)
@ oY &S (inapplicable)

2tg, 2t
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Foreign key

Referencing
relation

@ Foreign key (no converse: Bt 2 = 2t

An attribute (possibly composite) of one relation R2 whose values are
required to match those of the primary key of some relation R1

— R1 and R2 not necessarily distinct Referenced

relation
(target
relation)

@ Attribute FK (possible composite) of base relation R2: foreign key

It satisfies the following two time-independent properties:
— 1. each value of FK is either wholly null or wholly nonnull

— 2. there exists a base relation R1 with primary key PK such that each nonnull
value of FK is identical to the value of PK in some tuple of R1

Referential diagram -

R2 for

R
il St P# P
S(S#, SNAME, STATUS, CITY) « SP(S#, P#, QTY) — P(P#, PNAME, COLOR, WEIGHT, CITY)
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Foreign key

1. foreign key and corresponding primary key: the same underlying domain
2. foreign key need not be a component of the primary key in the referencing relation
primary key

d Points
BUDGET, ) : 042101l A

— DEPT (DEPTH, ; =
-, DEPTH#, -+, SALARY, ) : (4 J| 0l 4 DEPT#= primary keyJt Ot &
3. a given relation can be both a referenced relation and a referencing relation

oz

EMP (EMP#,
— Rn— R(n-1) —» R(n-2) — R2 — Ru: referential path
4. relations R1 and R2 are not necessarily distinct
— EMP(EMP#, -, SALARY, -, MGR_EMP#, ) : MGR_EMP#= B & (6 & =X)
5. referential cycle
— Rn— R(n-l)—> R(n-2)—>  5R2— R1—-Rn
6. foreign keys sometimes have to accept null (not exist)
— Value of MGR_EMP# for the president (A& 2 null)
ol OiL)

not exist

7. foreign-to-primary-key match
— Certain relationships between tuples
Department of Computer Engineering 9
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The Referential Integrity Rule

@ Referential integrity rule

Referential integrity rule
— The database must not contain any unmatched foreign key value
(if B references A, then A must exist)

@ S,P,SPUIAl S2| S# HE A0 SPE HE N X 2l?
ST tuple®l SHE S10IlA S62 HHE [ M2l &
- SI2AGHK &S
~ SHOIA HA S SPOIA S B
~ S#OI A B1Z = SPOIA CHS2EE NULLZ X 2|

S(S#, SNAME, STATUS, CITY) « SP(S#, P#, QTY) — P(P#, PNAME, COLOR, WEIGHT, CITY)

a Mt aa=ﬂamtnqm Department of Computer Engineering 10
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Foreign Key Rules

@ Three questions for foreign key
1. can that foreign key accept nulls ? — possible

2. an attempt to delete the target of a foreign key reference
— 1) RESTRICTED: if no matching referencing tuples (otherwise, rejected)
— 2) CASCADES * cascades to delete the matching referencing tuples | “#.25"°

- (ex) R3 —» R2 — R1 with CASCADES DELETE on a given tuple of relation R1

— 3) NULLIFIES : set to null in the foreign keys of the matching referencing
tuples
3. an attempt to update the primary key of the target of a foreign key
reference
— 1) RESTRICTED: if no matching referencing tuples (otherwise, rejected)
— 2) CASCADES : cascades to update the matching referencing tuples

— 3) NULLIFIES : set to null in the foreign keys of the matching referencing
tuples
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example

@ CH=r(University) 2t H Gl Ol & 8l 0] A

sy
(STUDENT)| 100 U+ o 4 2B
200 ol & % 3 0|
300 = 0l 1 2 EE
400 s 4 2H
500 ot = 3 2 e

(COURSE)

C123 ZTZ2HY 3 aAH dd=
C312 Az X 3 Eha gd
C324 St 2 X 3 FH Ol &
C413 ClOIE tIO1 A 3 FH Olg€=2
E412 gt & A 3 & Xt g5

s TS —

Kumoh Mational Institwic of Technology
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example

@ CHsH(University) £t Hl Gl Ol & Bl O] 2 (cont’d)

==
S/

(ENROL) 100 C413 A 90 95
100 E412 A 95 95
200 C123 B 85 80
300 C312 A 90 95
300 C324 C 75 75
300 C413 A 95 90
400 C312 A 90 95
400 C324 A 95 90
400 C413 B 80 85
400 E412 C 65 75
500 C312 B 85 80
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Summary : Integrity Constraint

B
Haeoc
o Mo

0!
T

(1) JH Ml =24 (entity integrity) @
Primary key gf2 A H = 2 nullgt=2 JH& == SLCH.

Dangling
Reference

(2) & X A A (referential integrity) e
Foreign key 2t 2 & X & relation| primary key 2014 Lt nullOI Ct.

@ CIOIEHI Ol A 4fEH (database state) I+ &F & OF= & O OF
DBMS= UIO|EH0] A AEHCS| HS N E & RS2 H XM= CHS A2
ES olloF &
HE st AIEG CIOIEHBIOI AN HEE CIOIE 8t
Database instance
IOl EfHI Ol A AHEH B4 3}: insert, delete, update & A
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