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Introduction
@ Integrity rule : o S
To inform the DBMS of certain constraints in the real world, so that it
can prevent impossible configuration of values from occurring T

(ex)
— (1) supplier numbers must be of the form Snnnn
— (2) part numbers must be of the form Pnnnn
— (B) 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

=)
£30 et =22  EE) Primary Key
@ Attribute K (possible composite) of R: candidate key

It satisfies the following two time-independent properties:

LY 0IE R(A, Ay, A0 THEH OHERIRE BB K={A, A, .. A}
24 OlH SES 0t=5t01 529

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

— 2 8= attribute I /L2 ™ candidate key Jt OtY (super keyct ) £8)
* every relation has at least one candidate key
("-"no duplicate tuples)
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Primary key

@ Primary key

= 2 Jl(candidate key) S0l A GIOIEI IOl & & A AHDF Al & et of Lt

ol 2|

One (arbitrarily) chosen key from the set of candidate keys
— Every relation has a primary key

P - - - -
zeosis — Tuple-level addressing mechanism (—some specific tuple)

Primary
Keyd &<

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

SELECT *
FROM P
WHERE P# = ‘P3’;

$

(at most) one tuple

P Kit=ezesanom

Kumah Mational Institule of Technology

SELECT *
FROM P
WHERE CITY = ‘Paris’;

$

unpredictable number of tuples
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Alternate key

@ Alternate key i

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

HT

0l

@ Relational model requires “associative addressing” el
=20t 0OtYl 2t2 2 tuple= select bt s
All relational addressing clearly is associative
(i.e., value-based, not position-based)
At logical level
— no associative hardware in physical level

@ &Z2lotHAH: Candidate Key = Primary Key + Alternate Key
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The Entity Integrity Rule

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

Primary key= null & = &}

L=
BA O

Null

@ Null (not exist, unknown)
Information is missing for some reason

— (e.g., the property does not apply, or the value is unknown, etc.) 2

A value or representation that is understood by convention not to stand

for any real value of the applicable attribute
HdE 2ME BANELZ Heote S+ UIOIH €

o L T

@ A XK &2 gt (unknown value)
@ oY 21 S (inapplicable)

2tell

i
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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
2Z0tE (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 nonnuli

— 2. there exists a base relation R1 with primary key PK such that each nonnuli

value of FK is identical to the value of PK in some tuple of R1
Referential diagram .

R2 for

fsc;l 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

@ Points
= primary key

BUDGET, ) : (|0l A =
SALARY, ) : 04 J| 0l M DEPT#= primary keyJt Ot &

— DEPT (DEPT#,
EMP (EMP#, -, DEPTH#, -,
3. a given relation can be both a referenced relation and a referencing relation
I-_JIC_)

1lal

— R2 — Ru: referential path
(6H

— Rn—> R(n-l) — R(n 2)
4. relations R1 and R2 are not necessarily distinct
. MGR_EMP#, ) : MGR_EMP#= & &

— EMP(EMP#, -, SALARY, -
5. referential cycle
— Rhn—>Rn1)— Rn2—+ —-R2— R1—> Rn(ts)
6. foreign keys sometimes have to accept null (not exist)
— Value of MGR_EMP# for the president (A& 2 null)
Unknown

7. foreign-to-primary-key match
— Certain relationships between tuples ol

un o
oo o
£
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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,SPOIlA S8 S# HAE AlGI SPE HEH X cl?
=7 tupleQl SHE SL0I M S62 BB E [ Mol 2

— Ol&fotkl Z2
>4

— S#UM HE= SPUHAE HE
— S#HOIIAM &= SPUHIA tH=Sef2 NULL=Z X

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

oM, ZLHY

— 2) CASCADES: cascades to delete the matching referencing tuples seq

—  (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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CASCADE 0| Al

q M yS Q L Defaultoil A

= x2l ote
InnoDB X| & Z 2

CREATE TABLE IF NOT EXISTS ‘reply" (
‘replyid’ int(11) NOT NULL AUTO_INCREMENT,
‘reviewid" int(11) NOT NULL,
‘userid" int(11) NOT NULL,
‘memo’ text NOT NULL,
‘time’ TIMESTAMP DEFAULT CURRENT_TIMESTAMP,
PRIMARY KEY (‘replyid),
FOREIGN KEY (‘reviewid') REFERENCES ‘review'(‘reviewid') ON DELETE CASCADE ON UPDATE CASCADE,
FOREIGN KEY (‘userid') REFERENCES ‘user'(‘userid*) ON DELETE CASCADE ON UPDATE CASCADE,
INDEX (‘reviewid'),
INDEX (‘time")
) ENGINE=InnoDB default character set utf8 collate utf8_general_ci;

[ ] . .
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example

@ O = (University) 2t 4 Ol Ol & HI O] A

al-/?_ﬁ: _

(STUDENT) 100 4 >y
200 0l a* ¢ 3 <p]
300 X J| & 1 2 I
400 e 4 2T
500 ot = 5 2 AR

(COURSE) c123 Z203Y 3 2 242
C312 e 3 2 I 23
C324 sl p=x 3 2 T 0l &
C413 GOl E4HI O] A 3 = oz
E412 B & R 3 PN 22X
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example

@ CH=H(University) 2t Al Gl Ol & 81 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

Garbage

(1) Ml £ 24 (entity integrity) we o
Primary key gt A H = 22 nullgt2 JHE %= SLCH
(2) & 22 4 (referential integrity) s

Foreign key gt 2 & X & relation2| primary key gt 0l 4 L+ nullO| Ct.

@ GIOIEHIOl A 4fEH(database state) b 2Fal BF=S T (H O
DBMS= GIOIEH Y0l A AEHS HatolE &t £ &
C=E oo e
He st AIEN GIOIEHBI0I AN ME= HIOIH &
Database instance
HIOIE HIOI A AFEH B 3: insert, delete, update & Al

-_
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