
IT-234 – database 

concepts
UNIT 3 – THE PHYSICAL DATABASE MODEL



overview

The physical data is a fully 
attributed data model that 
is dependent on a specific 

version of a database 
(e.g., SQL Server, Oracle, 
Microsoft Access, etc.). 

That technology may be 
an XML file, a spreadsheet, 

a relational database 
management system, or a 

NoSQL data storage 
system. 



overview

For your purposes, you will 
implement a logical design 
into a physical model for a 
Microsoft SQL Server 
database.

You will learn the design 
features of the SQL Server 
Management Studio used 
to create a database 
schema.

Microsoft SQL Server and 
SQL Server Management 
Studio (SSMS) must be 
installed to complete the 
assignments for this unit.



overview

In this unit, you are also going to create two 
instances of the Movies database using a 
provided database design diagram. 

You will use Microsoft SQL Management 
Studio Designer tools to establish the first 
instance. 

The second instance will be implemented 
using Structured Query Language (SQL) 
statements.



overview

The Designer is fine for prototyping, but in a production 
environment, you want to be able to replicate the work 
on many different machines.

You would not want to manually use the Designer on 
each installation, which would be impossible! 

The solution? -> SQL script files. 

The designer uses SQL in the background to perform 
database work.



overview
After completing this unit, you should be able to:

➢ Describe the elements to be included in the physical data 
model.

➢ Create the database using the Designer tools in Microsoft 
SQL Server Management Studio (SSMS).

➢ Associate column names, data type, and number of 
characters for each attribute.

➢ Identify the primary keys for each of the tables.

➢ Recognize any foreign keys required for each of the 
tables.

➢ Identify the elements of the physical data model to create 
a database schema.

➢ Use CREATE keyword to generate databases, tables, 
columns, keys.



Database life cycle



The Physical Model

During the physical design phase, you make decisions about the 
database environment (database server), application development 
environment, database files organization, physical database objects, 
etc. 

Physical design phase is a very technical stage of the database design 
process. 

The result of this phase is a physical design specification that is used to 
build and deploy your database solution.



The 

Physical 

Model

Operates at lowest level of 
abstraction, describing the 
way data are saved on 
storage media such as disks 
or tapes

Software and hardware 
dependent

Requires that database 
designers have a detailed 
knowledge of the hardware 
and software used to 
implement database design



The 

Physical 

Model

Physical data modeling 
involves transforming the 
logical model from a purely 
business design to a design 
optimized to run in a 
particular environment.  

Physical database design 
diagram represents the 
actual design blueprint of a 
relational database. 



The Physical Model

The physical database design 
diagram represents how data should 
be structured and related in a specific 
DBMS 

So, it is important to consider the convention 
and restriction of the DBMS you use when you 
are designing physical 
diagrams/documentation. 

This means that an accurate use of 
data type is needed for entity 
columns and the use of reserved 
words has to be avoided in naming 
entities and columns. 



The Physical Model

Things that must be 
considered when doing 

physical modeling include 
the specific RDBMS, the 

hardware environment, the 
data access frequency and 

the data access paths.  

Physical data modeling 
involves adding properties, 
such as space, free space 

and indexes.



The Physical Model

• Select DBMS

• Select storage devices

• Determine access methods

• Design files and indexes

• Determine database 
distribution

• Specify update strategies

Conceptual

Data Modeling
Logical

DB Design
Physical DB

Design/Creation
DB

Implementation
DB

Maintenance



Physical data 

independence

Physical data 
independence refers to the 
immunity of the 
conceptual/logical models 
to changes in the physical 
model. 

The logical schema stays 
unchanged even though 
changes are made to file 
organization or storage 
structures, storage devices 
or indexing strategy.



Physical data independence

Physical data 
independence deals 
with hiding the details 

of the storage 
structure from user 

applications. 

External applications 
should not be involved 
with these issues, since 
there is no difference 
in operations carried 
out against the data.



Physical data 

independence

Due to physical 
independence, the changes 
below will not impact the 
conceptual/logical design.

•Using a new storage device like hard 
drive or magnetic tapes

•Modifying the file organization 
technique in the database

•Switching to different data structures.

•Changing the access method.

•Modifying indexes.

•Changes to compression techniques 
or hashing algorithms.

•Change of Location of Database from 
say C drive to D drive



Key Terms Review

Database Management System (DBMS): A database management system, 
such as Access, is software that allows you to use a computer to:

Create a database
Add, change, and delete 

data in the database 

Ask and answer questions 
concerning the data in 

the database

Create forms and reports 
using the data in the 

database

Database: The term database describes a collection of data organized in a 
manner that allows access, retrieval, and use of that data.



Key Terms 

Review

Relational Database: In a relational database, 
such as those maintained by Access, a database 
consists of a collection of tables, each of which 
contains information on a specific subject.

Record: The rows in the tables are called records.

Field: A field contains a specific piece of 
information within a record.

Primary Key: A unique identifier also is called a 
primary key.

Data Type: Each field has a data type. This 
indicates the type of data that can be stored in 
the field.



TABLE FIELDS AND 
RECORDS



DATABASES 
AND 
RELATIONSHIPS

 A relational database is a 
collection of related 
tables

 Records in the separate 
tables are connected 
through a common field 

 A primary key is a field, 
or a collection of fields, 
that uniquely identify 
each record in a table

 Including the primary key
from one table as a field 
in a second table to form 
a relationship between 
the two tables, it is called 
a foreign key in the 
second table



Data Types



Data 
Types
Exact 
numeric 
data 
types



Data Types
Approximate numeric data 

types



Data 
Types
Date & 
Time data 
types



Data Types
Character strings data types

Deprecated data type



Data Types
Unicode character string data types

Deprecated data type



Data Types

Binary data types

Deprecated data type



DATA DEFINITION 
LANGUAGE (DDL)

 The CREATE 

TABLE statement 

is used to 

create a new 

table in a 

database.

 Syntax:



DATA 
DEFINITION 
LANGUAGE 
(DDL)

ALTERNATE SYNTAX:



DATA 
DEFINITION 
LANGUAGE 
(DDL)
CREATE TABLE EXAMPLES:



DATA DEFINITION LANGUAGE (DDL)

The ALTER TABLE statement can be 

used to add foreign key 

constraints.

Syntax:



DATA 
DEFINITION 
LANGUAGE 
(DDL)
ALTER TABLE EXAMPLE:



DATABASE GENERATION USING SSMS



DATABASE GENERATION USING SSMS



DATABASE 
GENERATION 
USING SSMS



DATABASE GENERATION USING 
SSMS



DATABASE 
GENERATION 
USING SSMS



DATABASE GENERATION USING SSMS



DATABASE GENERATION 

USING SSMS



DATABASE GENERATION USING SSMS



DATABASE GENERATION USING 
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DATABASE GENERATION USING 
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DATABASE GENERATION USING 
SSMS



DATABASE 
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DATABASE 
GENERATION 
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DATABASE 
GENERATION 
USING SSMS



DATABASE 
GENERATION 
USING SSMS



Unit 3 To 

Do!

Reading & Videos

Discussion Forum

Seminar (or 
Alternative)

Assignment



UNIT 3 ASSIGNMENTS



UNIT 3 

ASSIGNMENT 

1

Purpose:

 When designing databases, 

you create three models: 

conceptual, logical, and 

physical. 

 This Unit 3 assignment asks 

you to create a physical data 

model based on the Movies 

Dataset and the established 

database design diagram.  



UNIT 3 ASSIGNMENT 1

Purpose:

 You will use the Microsoft SQL Server Management 

Studio (SSMS) Designer tools to create the physical 

data model. 

 Microsoft SQL Server and data models are used in 

a variety of business scenarios to describe 

organizational data.



UNIT 3 

ASSIGNMENT 

1

Assignment 
Instructions:

•You will need to install and 
use Microsoft SQL Server 
Express and Microsoft SQL 
Server Management Studio 
(SSMS) for this course.

•You can download the 
latest versions of these free 
software products via URLs 
provided in the assignment 
posting



UNIT 3 ASSIGNMENT 1

Based on the established database design diagram and the data 
contained in the Movies Dataset:

Identify the elements to be included in 
the physical data model.

Using SQL Server Management Studio 
Designer tools, create the database.

Assignment Instructions:



UNIT 3 

ASSIGNMENT 

1

Assignment Instructions:

•Using SQL Server 
Management Studio 
Designer tools, create the 
tables (convert entity names 
to table names).

•Using SQL Server 
Management Studio 
Designer tools, associate 
column names (convert 
attribute names to column or 
field names), datatype, and 
number of characters for 
each attribute (field).



UNIT 3 

ASSIGNMENT 

1

Assignment 
Instructions: Using SQL Server 

Management Studio 
Designer tools, establish the 
primary keys for each of the 
tables.

Using SQL Server 
Management Studio 
Designer tools, establish any 
foreign keys for each of the 
tables (here you are 
converting your relationships 
to foreign keys).



UNIT 3 ASSIGNMENT 1

Assignment 
Instructions:

Create a screenshot of your SQL 
Management Studio showing the database 
and tables you have created; embed this 
screenshot into your Word document.

Please use the provided guidance 
documentation in the assignment posting to 
help you complete this assignment



UNIT 3 ASSIGNMENT 1

Assignment Requirements:

 Microsoft SQL Server Express and SQL Server 

Management Studio (SSMS) MUST be installed to 

complete this Assignment.

 Compose your Assignment in a Word document 

and be sure to identify yourself, your class, and 

unit Assignment at the top of your paper. 



UNIT 3 

ASSIGNMENT 

1

Assignment 
Requirements:

•Embed the screenshots 
from SQL Server 
Management Studio 
showing the work 
performed for the 
creation of the database 
and tables.

•The assignment is due by 
the final day of the Unit 3 
week.



UNIT 3 

ASSIGNMENT 

1

Directions for Submitting Your 
Assignment:

 Name your assignment 
document according to this 
convention: 
IT234_<YourName>_Unit3_Assn1.
docx (replace <YourName> with 
your full name). 

 Submit your completed 
assignment to the Unit 3 
Assignment 1 Dropbox by the 
final day of the Unit 3 week.

 Review the Unit 3 Assignment 1 
Rubric before beginning this 
activity.



UNIT 3 

ASSIGNMENT 

2

Purpose:

 In Assignment 1 of Unit 3, you 

are asked to establish a 

physical model for a 

database using SQL Server 

Management Studio Designer 

tools. 

 You can also create a 

database using SQL Data 

Definition Language (DDL) 

statements. 

 



UNIT 3 ASSIGNMENT 2

Purpose:

 In this unit assignment, you will generate the 

same database using the SQL CREATE statement 

to establish the database and the tables. 

 In business, you will have choices of different 

methods for creating a database, so you want to 

be familiar with the various options. 



UNIT 3 

ASSIGNMENT 

2

Assignment Instructions:

• Use the SQL Management 
Studio Query Window to 
implement a new version of 
the Movies database. 

• You will name this database 
Movies_2.

• You will need to use the 
established database design 
diagram and Movies Dataset 
you used in Unit 3 Assignment 1

• Download and use the 
diagram and data for your 
analysis.



UNIT 3 

ASSIGNMENT 

2

Assignment Instructions:

Based on the established 
database design diagram 
and the data contained in 
the Movies Dataset:

• Create the database using the 
SQL CREATE statement.

• Create the tables using the SQL 
CREATE statement.



UNIT 3 

ASSIGNMENT 

2

Assignment 
Instructions:

Associate 
column 

names and 
datatype 
using the 

SQL create 
statement.

Establish 
the primary 
and foreign 

keys for 
each table.

Create a 
screenshot 
of your SQL 

Queries 
that you 
used to 

create the 
database 

and tables.



UNIT 3 

ASSIGNMENT 

2

Assignment 
Requirements:

•Compose your Assignment 
in a Word document. 

•Embed the screenshots of 
your SQL statements and 
confirmatory output (e.g., 
table structure definitions) 
into the Word document.

•The assignment is due by 
the final day of the Unit 3 
week.



UNIT 3 

ASSIGNMENT 

2

Directions for Submitting Your 
Assignment:

 Name your assignment 
document according to this 
convention: 
IT234_<YourName>_Unit3_Assn2.
docx (replace <YourName> with 
your full name). Submit your 
completed assignment to the 
Unit 3 Assignment 2 Dropbox by 
the final day of the Unit 3 week.

 Review the Unit 3 Assignment 2 
Rubric before beginning this 
activity.



Any 

Questions?
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