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Uniqueness and ldentity
Rules in ORM

g Part 1: What is Uniqueness/identity?
= Part 2: Internal Uniqueness (within a Fact Type)

= Part 3: External Uniqueness (across Fact Types)

= Part 4: Key Length and Reference Schema
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Conceptual Schema Design Steps

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

3. Combine entity types

—!—

~ | 4. Add uniqueness constraints

Lo s

5. Add mandatory constraints

R

6. Add set, subtype, & frequency constraints

/. Final checks, & schema engineering issues




Identity Criteria and Uniqueness

In Data Modeling:
« One of more attributes (Name, Name+Birthday, ...) that we can use
to uniquely refer to an entity, ...within a contest!
« If we cannot easily find/use these attributes, we give an ID (ID
number, Book number, URI, IRI ....)

In reality

« A property that can be used to uniquely refer to an entity... in any
context, if this property is changed then the entity becomes another
(what identifies a person? Book?).

Notice that an attribute/property should be mandatory/essential to be
used for identification. (we will talk about this later).
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What is Uniqueness?

Smith Jones Smith

f
f
f

95 kg

110 kg

75 kg
95 kg

For each state taken individually, each person has at most one weight.

=>»How can we record such information without redundancy?
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Uniqueness and ldentity
Rules in ORM

Part 1: What is Uniqueness/Identity?

Part 2: Internal Uniqueness (within a Fact Type)
Part 3: External Uniqueness (across Fact Types)

Part 4: Key Length and Reference Schema
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Uniqueness on Unary Fact Types

Person :
(surname) j0gs
Adams
Brown
Collins
Adams

Is their any problem with this schema?

How can we prevent people adding such redundant information?
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Uniqueness on Unary Fact Types

Person
(surname)

jogs The uniqueness constraint
ensures entities are
unique (no duplicates)

P

Adams
Brown
Collins

Person

(surname) jogs

B S——

Adams

Brown
Collins
----Adarms--- rejected
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Uniqueness on Binary Fact Types

Politician
(surname)
Each Politician was born /

in at most one Country

was born in / is birthplace of

-
Clinton uUs
Gore us
Howard AU

heads govt of / has head-
Politician
(surname)
- - -

Z

Each Politician heads

government of at most one /

Country

Ahern

/%mqn/
oward

Each Country has at
most one head Politician
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Us
AU

Country
(code)

Country
(code)
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Uniqueness on Binary Fact Types

Means many to many

visited / was visited by

Politician
(surname)

-€ >

Clinton CA
Clinton IE
Howard IE

It is possible that the same Politician visited more than one Country
and that the same Country was visited by more than one Politician

Who can give more examples?
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Uniqueness on Binary Fact Types

What is unique here?
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Person
(firsthname)

is parent of | is child of
Tom Bill
Tom Mary
Sue Bill
Sue Mary
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Uniqueness on Binary Fact Types

What is unique here?

Person
(firstname)

is mother of | has mother
Sue Bill
Sue Mary
Mary John

Jarrar © 2018

Person
(firstname)

is husband of is wife of
Adam Eve
Pat Linda
Terry Norma
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Uniqueness on Binary Fact Types

The four uniqueness constraint patterns for a binary.

- . . '
n No duplicates are allowed in a's column
Each a R's at most one b
a b
n No duplicates are allowed in b's column
. 5 Each b is R'd by at most one a

R Both the foregoing constraints apply
a b
— > No duplicate (a,b) rows are allowed
R :
: Each a may R many b and vice versa
a

Jarrar © 2018
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How to think about Uniqueness

Referee | Paper Nr n
Jones E I | |
Smith JB 2
Person I Paper Person Paper
(name) (nn) (name) referece ()
? = » 72?7 ? > »> ??
Jones E 1 Jones E 1
Smith JB 2 Smith JB 2
. R SmithJB| 3 ?
Is the population significant? AdamsA| 1 |22

Adding counterexamples
to test the constraints

- -
: Paper
referees (nr)
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Uniqueness on Binary Fact Types

has

POl T

uses

Gender
(code) m

______

Which is more realistic?
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Uniqueness on Ternary Fact Types

What are the uniqueness constraints?

Person Rating Subject
(surname) (nr)+ (code)

fscored ... for ... =
Adams 7 CS112
Adams 6 CS100
Adams 7 PD102
Brown 6 CS112
Brown 7 PD102

Each (Person, Subject) combination is unique.
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Uniqueness on Ternary Fact Types

Allowed basic uniqueness constraints for a ternary.

g - —g—————— —_—
a b £ a b cC
ab unique ac unique
- - - -
a b c 3 b c
be unique abc unique
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Uniqueness on Ternary Fact Types

Country
(code)
Politician Year
(surname) (AD)+
- >

... visited ... in ...
Clinton | Australia | 1994
Clinton | ltaly 1994

Clinton | Australia | 1995
Keating | ltaly 1994

What this unigueness means?
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Uniqueness on Ternary Fact Types

Allowed uniqueness constraint combinations for a ternary.

- —
- - :
. = - -
- b o a b c
ab, bc unique ab, ac unique
B - - — >
- -
- — - -
a b C a b c
ac, be unique ab, be, ac unique
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Uniqueness on Ternary Fact Types

Which of this constraint patterns is illegal? Why?

X
X

= > =
X
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Example of Uniqueness on n-ary fact types

al
al

al

b1
b1
b1
b1
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cl
c2
c2

cl

di
di
d1l
d2

Each (a,c,d) combination occurs on at most one row.
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Uniqueness with Nested Fact Types

~ This constraint is particularly
/" important! Why?

- ——
T
enrolleld in

Person
(surname)

Subject
(code)

\ @
resulted in

=> Explain what is unique
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Uniqueness and ldentity
Rules in ORM

= Part 1: What is Uniqueness/ldentity?

= Part 2: Internal Uniqueness (within a Fact Type)

= Part 3: External Uniqueness (across Fact Types)

p~

= Part 4: Key Length and Reference Schema

Jarrar © 2018 24



What is the difference between these?

o
CTRLING

a3 b3 c2
ad b3 c2

Oy==t0%-

al S| T —— b1
a2 | b2 I -
a3 | b3 (-7 71 bi
ad b3 |- b4

=>» Explain the Joins

=» Do we need uniqueness?
Jarrar © 2018




External Uniqueness constraints

001 AdamsJ | 11A
002 Brown C | 12B
003 BrownC | 11A

What is missing?

L L
-~ =~

Student "—| isof [ has . s“(’::" isin |includes m
Yoo | ‘a” ‘‘‘ B —— ’
AdamsJ| 001 001 11A
BrownC| 002 002 12B
BrownC| 003 ! ! 003 11A
{ Sodent s | isof | has . S“(’::" isin |includes m
I g - > - >

AdamsJ| 001 001 1A

BrownC| 002 002 12B

BrownC| 003

Jarre 003 1A
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External Uniqgueness constraints

OE OO

The meaning of the External Uniqueness

Each (b,c) combination is paired with at most one a

Each population R join S has bc unique
(where “join” denotes “conceptual inner join”)

Jarrar © 2018
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Example

BuildingNr Building name Nr rooms

67 Priestly 100
68 Chemistry 100

69 Computer Science 150

07T TS »
is in Bu(::;ng has —4: BuildingName }
| N e e® -’
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An Other Uniqueness

How to say that the combination of (Discipline, YearLevel,
SerialNr) is unique for each subject?

— Discipline s in Discipline
(code) ~ (code)
-
s ot Yearlevel Z> Subject
(nr) (code)
has —l: SerialNr \)

7/ \
S has ! SerialNr )
Vs

/ ( YearlLevel
4 (nr)

Subject
(code)

- o

——————

Sem—="

The Subject code might be generated from this combination
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Example with nest fact types

- >
Person
enrolle:d in
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Position
(nr)+
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Uniqueness and ldentity
Rules in ORM

= Part 1: What is Uniqueness/ldentity?
= Part 2: Internal Uniqueness (within a Fact Type)

= Part 3: External Uniqueness (across Fact Types)

. Part 4: Key Length and Reference Schema

=
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Key Length Check

Population
(person)
Country Area What is wrong?
(name) (sq_km)
...has...and ...

@ Splits into
>
haa Population
(person) Each UC in an elementary

n-ary relationship must
Area span at least n-1 roles

(sq_km)

B

has
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Degree
(code)

Key Length Check

Person Degree Gender
(surname) (code) (code)

A

b

»

... seeks ... and has

¥

«——>»

seeks

Splits into

Person
surname

Jarrar © 2018

What is wrong?

has

Gender
(code)
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Reference Schemes

-----------
- -~ - -~

o[ T T
% has has z srmtar g has %

-
- -,

- -
~~~~~~

In data modeling, each entity (i.e., Object Type) must have an identity.

The identity is achieved if an entity has mandatory and unique role

=>» This is not important (i.e. implicit) in ontology modeling.
Jarrar © 2018
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Project (Student Registry)

Description:

The central management of students’ profiles by the ministry of education is
becoming an urgent need in the last years. Many students in Palestine move from
one university to another, and they need to transfer their academic records. Also,
the ministry of higher education needs to certify the diplomas and mark sheets of
students. Moreover, there is a need to centrally manage/monitor students financial
aids. Therefore, the ministry of higher education has decided to build a national
student registry, such that, each semester every university has to send the
academic record (i.e., mark-sheet) of every student to the ministry of education. The
ministry will then update and integrate the academic records according to the data
combined from all universities into the national student registry.

The ministry wants to specify a data model (in ORM) to be used as a reference data
model of, including the business rules.

= Develop a conceptual model (in both Arabic and English separately) for this
information system, which must be suitable for mark sheets in all Palestinian
universities (Tip: you may start with your own mark sheet).

=>» Deliver hard copy to my office, before February xx, 2018
Jarrar © 2018 85
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