
Database Architecture



Today’s Lecture

Data modelling concept
Levels of Abstraction



Components of DBMS Environment

• Hardware
• Can range from a mobile phone to a laptop to a network of computers.

• Software
• DBMS, operating system, network software (if necessary) and also the application 

programs.
• Data

• Used by the organization and a description of this data called the schema.
Employee(Employeeid,gender,birthdate,street,postalcodeFirstname,Initials,Lastname)
Department(departmentID,name)
Project(Projectid,name)

• Procedures
• Instructions and rules that should be applied to the design and use of the database and 

DBMS.
• People

• The individuals who interact with the system



Levels of abstraction(Architecture)

Three levels of abstraction

• Physical or Internal Level
• Logical or Conceptual Level
• View or External Level



Physical or Internal Level

• Defines 
- how the data is actually stored
- data-structures to store data and 
access methods 

• For example, customer's 
information is stored in tables and 
data is stored in the form of blocks 
of storage such as bytes, gigabytes 
etc.



Logical or Conceptual Level
• Describes

- what data is stored in the database 
- what relationship exists among 

those data
• Database designers and developers who 

define the structure of the database, such 
as tables, relationships, and constraints.



View or External Level
• The users’ view of the database. 
• describes the part of the database 

that is relevant to each user.
• number of different external views 

of the database





Summary of Levels of Abstraction:

1.Physical Level: How data is stored (internal structure).

2.Logical Level: What data is stored (schema design).

3.View Level: How data is presented to users (user-specific views).



DBMS-Three Level Architecture

This level represents the view of the database from the 
perspective of individual users or specific applications. 



DBMS-Three Level Architecture

Who are the users of the book store?



DBMS-Three Level Architecture

•Customers

•Cashiers:

•Managers: 

•Admin/IT:

What kind of information must be available 
for customers and cashiers- is this same?



DBMS-Three Level Architecture

•Customers: Look for books, place orders, view prices.

•Cashiers: Process sales, manage inventory, generate receipts.

•Managers: View reports, update stock levels, monitor sales trends.

•Admin/IT: Perform system maintenance, backup data. 



Activity- External, conceptual and physical views

Objective: Understand the external, conceptual, and physical views of a database 
system through a simple banking system example.



Relational Keys



E/R (Entity/Relationship) Model



Key

An attribute or group of attributes, 
which is used to identify a row/record 
in a table.

Different Types of Database Keys

• Candidate Key
• Primary Key
• Super Key
• Alternate Key
• Foreign Key
• Composite Key



Candidate Key

• set of one or more attributes 
(columns) in a relational 
database table that can 
uniquely identify a record 
(row) in that table.

• Each candidate key can serve 
as a unique identifier for the 
data, and at least one of these 
candidate keys will be chosen 
as the primary key for the 
table.
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StudentID StudentNumber Email StudentName

1 2837590 adele@example.com Adele

2 2837591 bob@example.com Bob

3 2837592 charlie@example.com Charlie

4 2837693 bobby@example.com Bob

Consider a Student table with the following attributes:



Candidate Key

• set of one or more attributes 
(columns) in a relational 
database table that can 
uniquely identify a record 
(row) in that table.

• Each candidate key can serve 
as a unique identifier for the 
data, and at least one of these 
candidate keys will be chosen 
as the primary key for the 
table.
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StudentID StudentNumber Email StudentName

1 2837590 adele@example.com Adele

2 2837591 bob@example.com Bob

3 2837592 charlie@example.com Charlie

4 2837693 bobby@example.com Bob

Consider a Student table with the following attributes:



Primary Keys

• specific choice of a candidate key 
in a relational database that 
uniquely identifies each record 
(row) in a table
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StudentID StudentNumber Email StudentName

1 2837590 adele@example.com Adele

2 2837591 bob@example.com Bob

3 2837592 charlie@example.com Charlie

4 2837693 bobby@example.com Bob

Consider a Student table with the following attributes:



Rules for defining Primary key:

• Two rows can’t have the same primary key value
• It’s must for every row to have a primary key value.
• The primary key field cannot be null.
• Once assigned, the values of a primary key should not change, as this 

could affect the integrity of the database.



Choose a Primary Key

CourseID CourseName Instructor CourseCode

101 Database Design Dr. Smith DB101

102 Web 
Development Prof. Johnson WD102

103 Data Science Dr. Lee DS103

Table: Course



Foreign Key

• A foreign key is an attribute or a 
set of attributes in one table 
that refers to the primary key in 
another table.

• The primary purpose of a 
foreign key is to maintain 
referential integrity between 
the two tables.

• This means that a foreign key in 
one table must match an 
existing primary key in another 
table, ensuring that 
relationships between records 
remain consistent.
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CustomerID CustomerName Country

1 Alice USA

2 Bob UK

OrderID CustomerID OrderDate

101 1 2024-01-15

102 2 2024-01-16

103 1 2024-01-17

Tables:
1.Customer Table

2.Order Table



Key Characteristics of Foreign Keys

•Links Tables: A foreign key connects two tables, showing how they relate to each other.
•Keeps Data Accurate: It makes sure that the data in one table matches the data in 
another table, preventing mistakes.
•Same Data Type: The foreign key must have the same type of data as the primary key it 
points to.
•Can Have Many: A table can have multiple foreign keys linking it to different tables.
•Optional or Required: A foreign key can be optional (can be empty) or required (must 
have a value).
•Represents Relationships: They show how different pieces of data are related, helping 
to keep everything organized.



Foreign key

Which is the foreign key here?



Foreign key

Foreign key

Primary key



Composite Key

• Combination of two or more attributes (columns) in a database table 
that together uniquely identify a record

StudentID CourseID EnrollmentDate

1 101 2024-01-10

1 102 2024-01-15

2 101 2024-01-12

3 103 2024-01-20

Consider a Course Enrollment table that records which students are enrolled in which courses.
•Table Structure:



Composite Key

• Combination of two or more attributes (columns) in a database table 
that together uniquely identify a record

StudentID CourseID EnrollmentDate

1 101 2024-01-10

1 102 2024-01-15

2 101 2024-01-12

3 103 2024-01-20

Consider a Course Enrollment table that records which students are enrolled in which courses.
•Table Structure:



Keys

Identify the following keys 
from this order table

• Candidate Key?

• Primary Key?
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OrderID CustomerID OrderDate Invoice Number ShippingAddress

301 501 2023-10-15 12345 123 Main St, City1

302 502 2023-10-16 54321 456 Elm St, City2

303 503 2023-10-17 98765 789 Oak St, City3

Order



Keys

Identify the following keys 
from this Order table
• Candidate Key?
 OrderID 
 Invoice number

• Primary Key?
 OrderID

31

OrderID CustomerID OrderDate Invoice Number ShippingAddress

301 501 2023-10-15 12345 123 Main St, City1

302 502 2023-10-16 54321 456 Elm St, City2

303 503 2023-10-17 98765 789 Oak St, City3

Order



Identify the primary key from this viewing table



ClientNo and propertyNo together form the composite key



Further Reading :

Chapter 2.1: Database Environment
Chapter 4.2.5: Relational Keys
• Database Systems: A Practical Approach to Design, Implementation, 

and Management Sixth edition by • Thomas Connolly • Carolyn Begg
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