IT-234 — datrabase
conceprts

UNIT 1 — THE CONCEPTUAL DATABASE MODEL



overview

There are three levels 1o
data modeling.

Each level exposes another
layer of deftail.

The conceptual data
model, which this unit
examines, only deals with
entity names and entity
relationships.




overview

The logical data model
adds afttributes, primary
keys, and foreign keys.

Finally, the physical

data model adds table
names, column names,
and column data types.




overview

Aimed at a business
audience, the conceptudl
model is a summary level
data model and is very
abstract.

It takes a very high-level view
of the problem.

It is designed to be
iIndependent of any specific
database management
system or vendor.




overview

After completing this unit, you
should be able to:

Create a conceptual model
for a database that has
three or more tables.

|[dentify entities.

Recognize relationships.




Database maintenance

» Ensure that evolving information
requirements are met

= Add, delete, or changes char-
acteristics of the structure
of a database in order to:
- meet changing

business conditions

- correct errors
- improve performance.
Fix errors and recover
database when it is
contaminated

Database implementation

+ Create and test the database

» Complete database documentation
and training materials

» Install database and convert data
from prior systems

Enterprise modeling
» Analyze current data processing
* Analyze the general business func-
tions and their database needs

Conceptual data modeling
» Develop preliminary
conceptual data model.
» Compare preliminary con-
ceptual data model with
enterprise data model

* Develop detailed con-
ceptual data model

Logical database design

= Transform conceptual data
model into relations

* Normalization
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Physical database design

= Specify the organization of physical
records, the choice of file organizations,
and the use of indexes
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What is Data Modeling?

Data modeling is the
process of creating @
data model for the data
to be stored in @
database.

This data model is a
conceptual
representation of data
objects, the associations
between different data
objects, and the rules.




What is Data Modeling?

compliances, and government policies on the
data.

Data models ensure consistency in naming
conventions, default values, semantics, security
while ensuring quality of the data.




The data model is defined as an
abstract model that organizes
data description, data
semantics, and consistency
constraints of data.

The data model emphasizes on
what data is needed and how it
should be organized instead of
what operations will be
performed on data.




A data model is a
specification of the data
structures and business rules
representing business
requirements.

The data model is like an
architect's building plan,
which helps to build
conceptual models and set a
relationship between data
items.




Data Model

One of the first things you do
when developing an
application is talk to the
business group about their
requirements, then document
them.

The data model provides a
method to visually
communicate the data that is
needed, collected, and used
by an organization.




The data model’'s primary job is to be
the data design specification for an IT
application

The team meets and develops the
reporting or application specifications
for the code.

The data model is the data
Application code needs to design specification for
operate on data. that portion of the
application.




Why use A Data Modele

A data model helps
design the database at
the conceptuadl,
physical and logical
levels.

Ensures that all data
objects required by the
database are
accurately represented.

4 R
Omission of data will
lead to creation of
faulty reports and
produce incorrect
results/outputs.
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Why use A Data Modele

Data Model structure helps to define the It provides a clear picture of the base data
relational tables, primary and foreign keys and can be used by database developers
and stored procedures. to create a physical database.




Why use A Data Modele

It is also helpful to identify missing and Though the initial creation of data model is
redundant data. labor and time consuming, in the long run, it
makes your IT infrastructure upgrade and
maintenance cheaper and faster.




Types of Data Models

models:

e Conceptual Data Model
e Logical Data Model
e Physical Data Model

The data models are used to represent the data
and how it is stored in the database and to set the
relationship between data items.




Types of Data Models

» Conceptual Data Model

>
>

This Data Model defines WHAT the system contains.

This model is typically created by Business
stakeholders and Data Architects.

The purpose is to organize, scope and define
business concepts and rules.




» Logical Data Model

> Defines HOW the system
should be implemented
regardless of the DBMS.

This model is typically

created by Data Architects
and Business Analysts.

The purpose is to
developed technical map
of rules and data structures.




Types of Data Models

» Physical Data Model

This Data Model describes HOW the system will be
implemented using a specific DBMS system.

This model is typically created by DBA and
developers.

The purpose is actual implementation of the
database.
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Conceptudl
Database
Model

A Conceptual Data
Model is an organized
view of database
concepts and their
relationships.

The purpose of creating
a conceptual data
model is to establish
enfities and
relationships.




Conceptual Database Model

IN THIS DATA MODELING LEVEL, THERE IS BUSINESS STAKEHOLDERS AND DATA
HARDLY ANY DETAIL AVAILABLE ON THE ARCHITECTS TYPICALLY CREATE A
ACTUAL DATABASE STRUCTURE. CONCEPTUAL DATA MODEL.




Conceptudl
Database
Model

Basic
Tenants

The two basic tenants of the
Conceptual Data Model are:

Entity: A real-world thing

Relationship: Dependency
or association between two
SIIEN




Conceptual
Database

Model
Example

Customer and Product are two entities

Purchase is the relationship between
the customer and product

“A customer purchases zero, one, or
more products.”

“A product is purchased by zero, one,
or more customers.”

CUSTOMER | | PRODUCT




i
Conceptual
Database
Model
Characteristics
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Offers organization-
wide coverage of
the business
concepfts.

This type of Data
Models are designed
and developed for @
business audience.




Conceptual
Database

Model
Characteristics

The conceptual model is
developed independently of
hardware specifications like
data storage capacity,
location or software
specifications like DBMS
vendor and technology.

> The focus is to represent

data as a user will see it in
the "real world."
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