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Introductions 

 

• Your Name? 

• What course are you on? 

• A fascinating fact about you? 

• What job do you want to do?  
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Module content 

Fundamental theories of relational database design 

and management.  

• Relational data analysis and entity relationship 

modelling,  

• Techniques of data normalisation to 3NF  

• The use of SQL DML (Structured Query Language : 

Data Manipulation Language) to query a relational 

database,  

• Introduction to database transaction processing and 

concurrency control. 



Learning outcomes 

On successful completion of the module: 
 

1. Construct a relational data model (entity relationship 

diagram) 

2. Apply the techniques of data normalisation to 3NF 

3. Use SQL DML to query a relational database 

4. Explain the role of concurrency control and 

database recovery in a large-scale database 

environment 
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Lesson Learning Outcomes 

• Concisely define key terms regarding a 

Relational Database.  

• Name several limitations of conventional file 

processing systems.  

• Explain at least 10 advantages of the database 

approach. 

• Identify several costs and risks of the database 

approach. 

 

 



•Can you tell me about the 

history of databases? 
 

•Get yourself into 2’s and find out one 

significant fact about the history of 

databases.  When you have found 

one fact write it on the board.    

 



Evolution of DB Systems 

•Flat files  - 1960s - 1980s 

•Hierarchical – 1970s - 1990s 

•Network – 1970s - 1990s 

•Relational – 1980s - present 

•Object-oriented – 1990s - present 

•Object-relational – 1990s - present 

•Data warehousing – 1980s - present 

•Web-enabled – 1990s - present 
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Types of Databases 

Relational Amazon Aurora, Oracle, Microsoft SQL 

Server, PostgreSQL, MySQL and 

MariaDB 

Key Value 

 

DynamoDB, Raik, Redis, Aerospike and 

Azure Table Storage 

Column-

Orientated 

HBase, Cassandra, MonetDB, IBM 

Informix, Apache Flink  and Google 

Cloudata 

Document-

orientated 

MongoDB, CouchDB, Azure Document 

DB and JSON ODM 

Graph Neo4J, ArangoDB, Trinity, AllegroGraph 

and Bigdata 



Break time – 20 minutes 



Important Terms! 

Can you tell me what we mean by:  

  

•Data? 

•Information? 

•Database? 

•Entity  

•Metadata? 

 



Figure 1-1a Data in Context (Information) 

Large volume of facts, difficult 
to interpret or make decisions 
based on 



Table 1-1  Metadata 

Descriptions of the properties or characteristics of the 
data, including data types, field sizes, allowable 
values, and documentation 



Entities 

An entity is a person, place, object, event 

or concept.  It is things/objects in our 

database system which the orgnisation 

wishes to maintain.  E.g. 

•Person: employee, student, patient 

•Place: City, State, Country 

•Object: Machine, Building, Automobile 

•Event: Sales, Registration, Renewal 

•Concept: Account, Course, Department 

 



Example - Beginning Design Process 

Pine Valley Furniture Company 

•Manufactures high-quality furniture 

•Distributes furniture to retailers 

•Pine Valley has several product lines of 

furniture 

•Customers submit orders via Telephone, 

Mail, Email and Fax. 

•The company employs 100 staff 
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Limitations of file processing for Pine 

Valley 

Duplicate Data 
Different systems/programs 

have separate copies of the 

same data 

Data Sharing 
No centralized control of data 

Data Dependency 
Any change is duplicated through 

structures and descriptions 

Changes difficult to 

implement 
Simple changes can have unknown 

consequences 



Why relational?  

•Data consistency and conforming to 

ACID properties 

•Enforcement of standard 

•Based on mathematical  principles on 

Set theory – data is structured 

•Data accessibility straightforward SQL 

queries 

•Data Constraints – rules that cannot be 

violated 



Enterprise Data Model 

Pine Valley Furniture Company 

•Manufactures high-quality furniture 

•Distributes furniture to retailers 

•Pine Valley has several product lines of 

furniture 

•Customers submit orders via Telephone, 

Mail, Email and Fax. 

•The company employs 100 staff 



Identifying the Entities 

• A company has several departments.  

• Each department has a supervisor and a number of 

employees.  

• An Employees is assigned to one departments. 

• One employee is assigned to a project. A project can have 

a number of employees working on it.  

Department Supervisor 

Employee Project 

Run by 

Is assigned 

Works on 
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Figure 3

Figure 1-3 Segment from enterprise data model 
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Figure 3
Figure 1-3 Segment from enterprise data model 

Therefore, one order involves 

many products and one 

product is involved in many 

orders 

 Many-to-many relationship 
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Figure 1-4 Order, Order_Line, Customer, and Product tables 

Relationships established in special columns that provide links 

between tables 
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Figure 1-6 Customer invoice 

Application program functions: 

  inserting new data,  updating existing data,  

  deleting existing data,  reading data for display 
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Figure 1-5 

Client/server 

system for a 

Furniture 

Company 



Break time – 10 minutes 



Database Management System 
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DBMS manages data 

resources like an operating 

system manages hardware 

resources 

DBMS 
Database 

containing 

centralized 

 shared data 

Application 

#1 

Application 

#2 

Application 

#3 
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Figure 1-10 

Components 

of the 

database 

environment 



Costs and risks of the database approach 

• Up-front costs: 
– Installation Management Cost and Complexity 

– Conversion Costs 

 

• Ongoing Costs 
– Requires New, Specialized Personnel 

– Need for Explicit Backup and Recovery 

 

• Organizational Conflict 
– Old habits die hard 
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