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Course Overview and Objectives

This course will provide students with an introduction and a foundation for understanding SQL programming.  Students will learn how to use SQL to interact with relational databases.  Additionally, students will learn about relational databases in general, and about some common tools and methodologies professionals use to understand them.

Topics Covered

· Relational Database Concepts 

· What is a Database?

· What is a Relational Database?

· What is a Relational Database Management System(s) (RDBMS)?

· Why are they useful?

· Relational Database Terminology
· Data Models

· Interacting with Relational Databases

· How do we communicate with them? 
· Structured query language (SQL)
· Other interfaces

· Examples of systems using Relational Databases

· Dynamic websites
· Data warehouses

Relational Database Concepts 

What is a Database?


A database is a collection of data.  The four main types of databases are hierarchical, network, relational, and object relational.
What is a Relational Database?


A relational database is a collection of relations or two-dimensional tables.

What is a Relational Database Management System(s) (RDBMS)?


A RDBMS is a program that stores, retrieves, and modifies the data in the database on request.  Some examples of RDBMS you may have heard, or are familiar with include Oracle, Microsoft SQL Server, MySQL, and PostgreSQL.
Why are they useful?


RDBMS provide us the ability to turn data into information efficiently.  We can think RDBMS as translators between humans and bits.  RDBMS provide data integrity, accuracy, and consistency so its subscribers can focus solely on obtaining the information they desire.
Relational Database Terminology


· Table(relation) – the basic storage structure of an RDBMS
· Row – one record in a table

· Column – one kind of data in a table

· Field – intersection of a row and a column (there can be only one value in it)

· Primary Key – attribute of a column - must contain a value, and the value must 

     


  be unique.

· Foreign Key – column that defines how tables relate to each other – refers to a

  primary key or a unique key in the same or another table.
Data Models


Data or entity relationship (ER) models illustrate the various entities in a database and the relationships between them.  The key components of a data model include:

1. Entity:  A thing (table) of significance about which information needs to be known.

2. Attribute:  Something (column) that describes or qualifies an entity (table).

3. Relationship:  A named association between entities (Primary key, Foreign key) showing optionality (required or optional) and degree.   

Interacting With Relational Databases 

How do we communicate with them?


With a relational database, you do not specify the access route to the tables, and you do not need to know how the data is arranged physically.  To access the database, you execute a structured query language (SQL) statement.  It is the job of the RDBMS to translate your SQL statement into the information you want.  SQL is the American National Standards Institute (ANSI) standard language for communicating with relational databases.  The International Standards Organization (ISO) has also accepted SQL as the standard language for relational database.

Note:  Each RDMBS has its own, proprietary functions that provide enhanced functionality for accessing its data.  If you use these functions in an SQL statement, you cannot guarantee the same SQL statement will work against any RDBMS.  However, you will often find these functions to be extremely useful helping you get information exactly the way you desire.  
Structure Query Language (SQL)


Since SQL is an ANSI standard, a SQL statement will work with any ANSI compliant database.  This is an important point, since you do not have to re-learn a new language if your organization has several different databases (i.e. Oracle and Microsoft SQL Server).
What does SQL allow us to do with the data?
	Statement
	Category
	Description

	SELECT
	Data retrieval
	Retrieves data from the database

	INSERT
UPDATE

DELETE
MERGE
	Data manipulation language
(DML)
	Enters new rows, changes existing rows, and removes unwanted rows from tables in the database

	CREATE
ALTER

DROP

RENAME

TRUNCATE
	Data definition language
(DDL)
	Sets up, changes, and removes data structures from tables.  

	COMMIT
ROLLBACK

SAVEPOINT
	Transaction control

	Manages the changes made by DML statements.  Changes to the data can be grouped together logically.

	GRANT
REVOKE
	Data control language (DCL)
	Gives or removes access rights to both the database and structures within it.


Other Interfaces


· Microsoft Access
· Microsoft Visio
· ER modeling software
· XML software
Examples of systems using Relational Databases 

Dynamic websites


· http://library.case.edu/forms/report.aspx 
· http://library.case.edu 
· https://my.case.edu 
Data warehouses


· New ERP system at Case
· Amazon.com
