Relational Model
Components

(Class |, Chapter 2)
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~— Conceptual and Logical Model Components

Entities: An entity is person, place, thing, event or concept about
which data is collected

Represented as rectangles
Uniquely named and given a written definition

Attributes: An attribute is a unit fact that characterizes or describes
an entity in some way

Represented as names within the entity rectangles (unique
identifier above the horizontal line)

Uniquely named and given a written definition
Relationships: associations among the entities
e Represented as lines with symbols drawn between entities
Business Rules (optional)



Sample Conceptual Model

Enti
&4 bzustomer D Customer Account
A L Account Number I
ttribute »
CA omddmp::y e Credit Score
City H-=--H1 Balance Due
I Last Bill Date
gt:ut:éyleR.gm Overdue Amount
Business Phone Customer ID (FK)
Relationship » =
Transaction *
Primary Key » Transaction ID Empl
zuo::; Custom:; '.B ((:Il(()) Empl D
with overd Rental Date >(0-H Last Name
Business Rule—p 1" Overdue | n,e Date First Name
accounts may | Total Rental Fee Job Title
not rent more | Total Late Fee
movies. Complete Indicator
Movie
Movie Copy Movie ID
Movie ID (FK) Movie Title
Rental Fee Copy Number Genre Code
Intersection Data Acquisition Date H{ MPAA Rating Code
Late Fee Lost or Sold Date List Rental Price
Media Format Code List Sale Price
Production Year
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Notation

Customer Account
Customer )
The record of credit and
An individual or houschold debit entnies for movies
rented, purchased or
returned by an OMR
customer
Transaction R
A record of a sale to an méo
OMR customer as An individual
recorded by an employee. PR=-"""" H4 who is employed
Each sale includes one by OMR
or more purchases or
rentals.,

-
: Movie

A motion picture released
for rental or sale in the
---4H United States. OMR may
stock one or more copics
of the movie that customer
can buy or rent.

Movie Rental % Movie Copy

A copy of a movic on
...... H- DVD or Blu-ray disk
that 1s available for

rental or sale.

The record of a movie
copy that is rented as
part of a transaction




Sample Logical Model

Entity

Attribute

Relationship

Primary Key

Intersection Entity

»Customer Customer Account
SussoneriD Account Number
»
m::y e Credit Score
City H===-H Balance Due
State / Province Last Bill Data
Overdue Amount
Country / Region c D (FK
Business Phone ustomer ID (FK)
» =
Transaction %
» Transaction ID Employes
Customer ID (FK) Emp D
Employee ID (FK) loyee
Rental Date >(0-H Last Name
Due Date First Name
Total Rental Fee Job Title
Total Late Fee
Complete Indicator
c
H Movie
Movie Rental & Movie Copy Movie ID
Movie ID (FK) Movie ID (FK) Movie Title
Copy Number (FK) Copy Number Genre Code
Transaction 1D (FK) - Acquisition Date H{ MPAA Rating Code
Rental Fee Lost or Sold Date List Rental Price
Date Returned Media Format Code List Sale Price
Late Fee Production Year
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Entity Names

Use unique names

Avoid technical jargon

Use singular names

Avoid attribute names

Avoid limiting terms

Avoid unnecessary abbreviations and acronyms




/ — /
Entity Definitions

Avoid technical jargon (use business terms)
Distinguish the entity from all others

Distinguish each occurrence from another
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Attribute Naming

Avoid technical jargon (use business terms)
Use singular names

Avoid unnecessary abbreviations and acronyms
Use class words

Use entity name prefixes consistently

Use attribute names consistently
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Relationship Properties

Mandatory: each instance of one entity must be
associated with at least one instance of the other (e.g.an
Order must have an associated Customer)

Optional: each instance of one entity can exist without a
corresponding instance of the other (e.g. A Customer can
exist with no associated Orders)

Transferability: an instance of an entity that is associated
with one instance of the other entity can be changed to
be associated with a different instance (e.g.An Employee
can change Departments)
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mshipTypes

One-to-One:an instance of an entity may be associated
with at most one instance of the other and vice versa
(Surprisingly rare in practice)

One-to-Many:any instance of the first entity may be
associated with one or more instances of the second entity,
but each instance of the second entity can be associated to
at most one instance of the first entity

Many-to-Many:any instance of the first entity may be
associated with one or more instances of the second entity
and vice versa

Recursive: Relationships between entities of the same type
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Relationship

Employee
| Employee ID

First Name
Last Name
Job Title

e ——

~ Sample One-to-One

Automobile

VIN

Make
Model
Year

Color
Employee ID (FK)
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~ Sample One-to-Many
Relationships

Account Closure Reason
Account Closure Reason Code
Description

Customer Account R
Account Number

Credit Score
Balance Due
Last Bill Date
Overdue Amount
Customer ID (FK)

Account Closure Reason Code (FK)
—

-
'

Credit Report
Credit Report Number
Report Date

Credit Score

Notes
Account Number (FK)

1°2



Employee Q@ Q  Employee Q
Employee 1D Employee 1D

Last Name Last Name

First Name First Name

Job Title Job Title

Spouse Employee ID (FK) Manager Employee ID (FK)

One-to-one: Each
employee can be marnied
to another employee or not.

One-to-many: An

employee can manage
other employees.

Part R’Q
Part ID
Description |

Many-to-many: Each part
can contain other parts:

cach part can be a component
of many other parts.
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Physical Model Components (RDBMY)

Tables (including intersection tables)
Columns and Data Types

Constraints
* Primary Key
e Unique
o Referential
* |ntegrity

« NOT NULL

« CHECK
» Triggers

e Views
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ample Physical Model

CUSTOMER
CUSTOMER ID INTEGER CUSTOMER ACCOUNT
COMPANY NAME VARCHAR (100) =
ADDRESS_LINE 1 VARCHAR({S0) ACCOUNT_NUMBER  INTEGER
ADDRESS_LINE_2 WVARCHAR({50)
ADDRESS_LINE_3 VARCHAR{50) Hj-----o-eou-- -H :REDIE—SCERE :UMZER';” 5
CITY VARCHAR (100) ALAHCE_DE UMBER (1,2}
STATE_PROVINCE VARCHAR(S0) ﬁ:ﬁ?iﬁgﬁ ES;SER .3
COUNTRY_REGION VARCHAR({S0) — {6,2)
BUSINESS PHONE VARCHAR({30) CUSTOMER_ID (FK) INTEGER

=
TRANSACTION %
TRANSACTION 1D INTEGER p—
CUSTOMER_ID (FK)  INTEGER
EMPLOYEE_ID (FK)  INTEGER SMETOI S0 nTToRR
RENTAL_DATE DATE ========H{ LAST_NAME VARCHAR (50)
DUE_DATE DATE FIRST NAME  VARCHAR(50)
TOTAL_RENTAL FEE  NUMERIC(§,2) JOB_TITLE VARCHAR (50)
TOTAL_LATE_FEE NUMERIC (6,2) T
COMPLETE_INDICATOR CHAR({1})

::: MOVIE

MOVIE RENTAL % MOVIE_COPY MOVIE_ID INTEGER
MCVIE_ID (FK) INTEGER MOVIE_ID (FK) INTEGER MOVIE TITLE VARCHAR (100)
COPY_NUMBER (FK) INTEGER COPY NUMBER INTEGER GENRE CODE CHAR(S)
TRANSACTION ID (FK) INTEGER O-ea-- H ACQUISITION DATE DATE ol MPAA_RATING_CODE CHAR(5)

RENTAL_FEE NUMERIC(S,2) LOST_OR_SOLD_DATE DATE LIST_RENTAL_PRICE NUMERIC(5,2)

DATE_RETURNED DATE MEDIA FORMAT CODE CHAR(1) LIST_SALE_PRICE NUMERIC (5, 2)

LATE_FEE NUMERIC (S, 2) PRODUCTION_YEAR CHAR (4)
e—
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