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Relational Database ModelRelational Database ModelRelational Database Model
The relational database model’s 
structural and data independence 
enables us to view data logically
Implicit Relationships
Frees designers from need to specify 
every relationships prior to building the 
database as with Hierarchical Database 
structures
Does not rely on physical (explicit) 
relationships 
Easy to modify
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A Logical View of DataA Logical View of Data
An entity is a person, place, event, or 
thing for which we intend to collect data.

University -- Students, Faculty Members, 
Courses
Airlines -- Pilots, Aircraft, Routes, Suppliers

Each entity has certain characteristics 
known as attributes.

Student -- Student Number, Name, GPA, 
Date of Enrollment, Data of Birth, Home 
Address, Phone Number, Major
Aircraft -- Aircraft Number, Date of Last 
Maintenance, Total Hours Flown, Hours 
Flown since Last Maintenance
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A Logical View of DataA Logical View of Data
A grouping of related entities 
becomes an entity set.

The STUDENT entity set contains all 
student entities.

The FACULTY entity set contains all 
faculty entities.

The AIRCRAFT entity set contains all 
aircraft entities.
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Relational DB Model  Data StructureRelational DB Model  Data Structure
Data Value (Cells)

Contents of a field contained in a record
“Raw Facts” that can be recognized

Attributes or Fields or (Columns)
Group of characters representing 
something with same data format

Entities or Records or Tuples (Rows)
Collection of related fields

Entity Set or Table (File)
Collection of related records
Ordering of Columns and Rows is immaterial
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Record

FieldTable

Data Items

Columns are the fields
Rows are the records

Database File = TableDatabase File = Table
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Entity Set = TableEntity Set = Table

Entity

AttributeEntity Set

Data Values

Columns are the attributes
Rows are the entities
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KeysKeysKeys
A key is one or more attributes that determine 
entity set (Tables) relationships

Controlled redundancy (shared common attributes) 
makes the relational database work
Attribute B is functionally dependent on A if A 
determines B
Attribute that is part of a key is a key attribute
A multi-attribute key is known as a composite key

Primary key
Uniquely identifies all other attributes in a row

Foreign key
Values must match primary key in another table

Secondary key
Used only for data retrieval Copyright © 2004  R.M. Laurie 8

Fig 2.2: Simple Relational DatabaseFig 2.2: Simple Relational DatabaseFig 2.2: Simple Relational Database
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Fig 2.3: The Relational Schema Fig 2.3: The Relational Schema Fig 2.3: The Relational Schema 
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IntegrityIntegrity
Entity Integrity

The Primary Key (Key Field) uniquely 
identifies each given entity (Record). Null 
not permitted!

Referential Integrity
Exhibited when the Foreign Key contains 
either matching values or null, that 
connects with Primary keys of another table
A Foreign Key of one table is used to link to 
the Primary Key in another table.
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Primary Key

Foreign Key

Enforcing Referential Integrity Enforcing Referential Integrity Enforcing Referential Integrity 
Foreign key must match primary key values or 
be null value 
Impossible to delete row whose primary key 
has matching foreign key values in other table 
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Figure 2.4: Integrity Rules? Figure 2.4: Integrity Rules? Figure 2.4: Integrity Rules? 
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Figure 2.4: Relational SchemaFigure 2.4: Relational SchemaFigure 2.4: Relational Schema
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Data Dictionary and System CatalogData Dictionary and System Catalog
Data dictionary contains metadata that 
provides detailed description of all tables 
within the database
System catalog is a very detailed system data 
dictionary that describes all objects within the 
database. 

System catalog is a system-created database whose 
tables store the database characteristics and 
contents
System catalog tables can be queried just like any 
other tables
System catalog automatically produces database 
documentation
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How To Create A DatabaseHow To Create A Database
Careful planning will include a paper 
sketch of the table and the kind of data 
that will be put into each attribute (field).
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Attribute Name and Data TypeAttribute Name and Data Type
Each Attribute (field) must have a unique name.
LastLast FirstFirst AddressAddress PhonePhone

Attributes may contain one of four data types:
Character = descriptive data (text). 
Numeric = numbers used for calculation
Date = Month Day Year and/or time
Logic = T/F, Y/N, Checked/Unchecked

Field width determines the 
maximum number of characters 
or digits to be contained in the field
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Data Type
&

Field 
Width Domain

Table 2.6:  A Sample Data DictionaryTable 2.6:  A Sample Data Dictionary
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MS Access NavigationMS Access Navigation
The Tables, Queries, Forms, and Reports are 
accessed on the Database Dialog Box
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MS Access Table Layout ViewMS Access Table Layout View

Design Design 
Field Field 

Structure Structure 

Field Name

Field Width

Field Types
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Enter & Display  Data Using TableEnter & Display  Data Using Table

Record
= Entity

Field = Attribute

Data Items

Record data items are entered into each 
field of the Table.



Slide Set 2: Relational Database Model

Copyright © 2004  R.M. Laurie 6

Copyright © 2004  R.M. Laurie 21

Enter & Display  Data Using FormEnter & Display  Data Using Form
A Form allows you to enter or view 
data fields for one record at a time.

Fields

Record
Select
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REPORTS: Information OutputREPORTS: Information Output
Reports are used to display all data records. 
You can not do data entry or modification using reports.
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QUERY: What If?QUERY: What If?
Structured Query Language = SQL
SQL became an ANSI Standard 1992
Queries can be used to a answer “What If?” 
type questions by selecting records which 
match a relational expression
Relational Functions: 

SELECT, PROJECT, JOIN, INTERSECT, UNION, 
DIFFERENCE, PRODUCT, and DIVIDE.

Relational Operators are described below:
<  Less Then
>  Greater Then
=  Equal To

<=  Less Then or Equal To
>=  Greater Then or Equal To
<>  Not Equal To 
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Access also uses QueryAccess also uses Query--byby--ExampleExample


