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Some diagrams in this lecture are based on [1]
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~ | 6. Add subtype relations and other constraints

Conceptual Schema Design Steps

| 1. From examples to elementary facts
l 2. Draw fact types and apply population check

3. Combine entity types

—t—

4. Add uniqueness constraints

R =

5. Add mandatory constraints

e

/. Final checks, & schema engineering issues |
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Role subset/equality constraint

M, 'F}
- >
Sex -

(code) is of
- >

Sport Member

(name) pla:s fname)

Hour :

(dICOdB) booked

Subset constraint:
Every Member booked an Hour
should play sport.

was bom in
Year
(AD)+
- >
has ReactionTime
.
'\ HeartRate
has (beats/min)+

N\

Equality constraint:

Every Member ‘has’ ReactionTime
should ‘has’ HeartRate, and every

Member ‘has’ HeartRate should
‘has’ ReactionTime.
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Role subset constraint

For each database state:

pop(ry) € pop(ry)
if a plays r, then a plays r,

Notice that this subset constraint is
implied, and should be removed.

That is, there is no need to say that every A
playing r2 must also play r1 (subset), because
the mandatory constraint here means that
every A must play r1 (the Mandatory implies the
subset).
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Role equality constraint

Iy ' For each database state:
-

o * poplr,) = pop(ry)
n | a playsr, if a plays r;,

Also this quality constraint is implied,
and should be removed.
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Implication

Who can explain the difference?

The two constraints in the first model says: each A must play r1 or
r2 (or both), and that if A plays r2 then it must play r1. This means
that r1 must be always played (which is the second model)
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Role Exclusion Constraint

EmpNr | Employee name | Parking space | Parking claim ($)
001 Adams B COl -
002 Bloggs F — 200
003 Collins T BOS -
004 Dancer F - 250
005 Eisai Z ? ?

-
o® N

-
......

Exclusion constraint:
Every Employee is allocated a
ParkingSpace should not
claim MoneyAmt.
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Role Exclusion Constraint

.
:1 --- For each database state:
° ® popir;) N poplry) = {}
' ---  noa plays bothr, andr,
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Role Exclusion Constraint

g~

-
is husband of / is wife of

Adam
Romeo

Terry

Called “Exclusive-or”

Eve
Juliet
Norma

- >
was borm in
Adam us
Eve FR
Juliet IT
Norma | AU
Romeo | IT
Terry AU

Country

Each partner must be either a husband
or wife (but not both at the same time).

™~

B S

Country
(code)
was born in
Adam us
Eve FR
-~ - > Juliet IT
is husband of / is wife of Norma | AU
Adem | Evo Romeo | IT
Romeo | Juliet Tery | AU
Terry Norma
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Exclusive-or (another example)

AffiliatedWith/

ompan

Person

EirthDate—{sOf
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Each Account must be
OwnedBy a Person or a
Company, but not both.

nedBy

AffiliatedWith/

WorksFor/

Manages/ edBy
Owns/OwnedBy

11
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Role Exclusion Constraint

Each person has at most one of three vices.
l.e., from O to 3 vices.

drinks |\
| \ I
® \ drinks N,
. | \\ \\\
! 5\
) ] & OO () el
(name) : ) (name) i ’
. | [’ /I
®
i / It can be written also as gambles
/
gambles
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Pair Exclusion Constraint

Person | Sex Cars owned

Cars driven

Fred M | 272NCP, 123BOM

272NCP, 123BOM

Sue F | 272NCP. 123BOM | 272NCP

Tina F | 105ABC

Tom M

How can we restrict that

: ™, 'F}

a per.son can drive a car —

only if he owns that car. (code) is of
M | Fred
F Sue
F Tina
M | Tom
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Person
(firstname)

Fred
Fred
Sue
Sue
Tina

272NCP
123B0OM
272NCP
123BOM

105ABC

-~

owns

A

drives

-

Fred
Fred
Sue

272NCP
123BOM
272NCP

Car
(regNr)
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Pair-subset constraint

'

Iy

For each database state:

popirs, ry) € poplry, 1)

each ab pair in poplrs, ry)
is also in poplr,, )

An example of a tuple-subset constraint between sequences of

three roles.

Iy

I
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For each database state:

poplry, Iy, Iy € poplrs, rg, I
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Equality Constraint

Iz For each database state:

poplrs, ry) = poplry, ry)

each ab pair in pop(r,, r,)
is also in poplry, 1»)

and vice versa
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Pair Exclusion Constraint

Fred | 272NCP
Fred | 123BOM
Sue | 272NCP
Sue | 123BOM
Tina | 105ABC
- »
M, *F} owns
Sex = d’ Person ® Car
(code) s (firstname) : (regNr)
]
M Fred
F Linda - -
F | Sue wants to buy
F Tina
M | Tom Fred | 105ABC
Fred | 246AAA
Tom | 105ABC

Same person cannot ‘own’ and ‘wants to buy’ the same car?
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What is Wrong?

17
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