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What is SQL?

Structure Query Language

The basic language for accessing databases.
History:

The relational database model was originally developed by Dr. E.F. Codd in 

the early 1970s. The SQL language was originally developed by IBM in a 

prototype relational database management system, System R, in the mid 

1970s. The original SQL language (SEQUEL2) was described in the November 

1976 IBM Journal of R&D. In 1979, Oracle Corporation introduced the first 

commercially available implementation of SQL. SQL has also been 

implemented in IBM's DB2 and SQL/DS database systems. Today SQL is widely 

implemented and is accepted as the industry standard database access 

language.


Mainstream Versions:


Microsoft
Microsoft’s entry into Sql Server.




6.5, 7.0, current is 2000.


Oracle

The first and MS’s biggest competitor



Current is Oracle 9i.


DB/2

IBM’s Mainframe technology, now ported to PC Server. 




Most installs due to mainframes.


Sybase

SqlAnywhere




Used by many accounting, fixed-asset, timecard apps.

Pervasive
The poor man’s Sql server.




Descended from Btrieve/FoxPro.

What is a database?
Consider the following Excel Spreadsheet:
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In the above example, the data is organized into rows (horizontals),
And columns (verticals).

This arrangement of data can be considered to form a Table.

A Table is one set of data in a database, like separate tabs in an Excel Worksheet.

All the tabs together make up a Workbook, or, a database.

In database, we refer to the columns as fields, columns, or attributes.
We refer the rows as records, rows, or tuples.

Notice how we have three different data types in our first table.

Item holds characters,

Qty holds integers,

Price and Total both hold Money types.

There are several different field types which we will be looking at.
These types differ slightly on the version of SQL used.

There are subtle differences between Access and Microsoft Sql Server for Booleans:

In Access, it’s the Yes/No type, in SQL Server it’s Boolean, and contains a 1 or 0.

We use types to rigidly define the data.

This is done to reliably predict database size.

Candidate Keys:

Consider the fields in the above database,

Which field makes the record unique?

Well, that would be the Item field.

If we wanted to tell the database which row to change,

We could simply say Apples.

This is a Candidate Key.

And in fact, in this table, the Primary Key.
The primary key uniquely identifies any record in table.

Consider the following table (Students):
StudentID
Integer

Name

Char(50)

SocialSec
Char(9)

PhoneNumber
Char(10)
Address
Char(35)

City

Char(20)

State

Char(2)

Zip

Char(9)

In this table, the following are Candidate Keys:

StudentID

Name

SocialSec

PhoneNumber

We can choose only one Key as the Primary Key,
But may have Alternate Keys.
Typically we like using an auto-numbering integer,

Because they are easier for a computer to work with.

So StudentID is the Primary Key,

And the Alternates might be Name, SocialSec, and Phone.

These Alternate Keys would be indexed to improve sorting speed.

Compound Keys:
Consider the first Produce table again.

This looks like part of an invoicing system for a Produce company.

It ITEM is the primary key, we can only have 1 of each type fruit in the table.

Which makes it difficult to add multiple orders.

What we need to do is add an invoice number,

And create a primary key that is the combination of the Invoice # and the Item.

This is called a Compound Primary Key.
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Queries:

We use queries to display and manipulate tables.

Consider the Students table above.

If we’d like a list of all students’ phone numbers and names,

We could issue the command:

SELECT NAME, PHONE FROM STUDENTS ORDER BY NAME.

The general format of this command is:

SELECT [FIELD LIST]

   FROM [TABLE LIST]

   ORDER BY [FIELD LIST]

What about Relationships?
In other words, what a keys good for!

Two entities related by a verb.

Customers buy Products.
Employees have Skills.



ALTER TABLE PRODUCTS



ADD CONSTRAINT FK_Foreign KEY(CategoryID)


REFRENCES Categories(CategoryID)


One to One


Two entities relate only to each other.



Could be combined into one entity.



Each Employee has one Legal Residence.



Share same primary key.

Many to Many



First Entity has one or more instances in second.



Second Entity has one or more instances in first.



Author can write many books,



Books can have multiple Authors.







Cannot be handled in Relational Database.



Use Associated Relationship


AuthorBooks table would contain primary keys 

from both Authors and Books.
Zero to Many



Violates Referential integrity.



Department exists, but no employees.

One to Many


For each first instance, one or more second instances.



Many side points to primary or alternate key on One side.



Many employees but can only exist in one Department.

The rules:
1NF: 
No Repeating Attributes or Groups of Attributes



Data is in Atomic Form.



Student ID
Phone1 
Phone2
Phone3



Student ------------( Phones


2NF: 
Every Non-Key Attribute is fully dependent on Primary Key.



StudentID
Name

TeacherID
Teacher Name



Students ------------( Teachers




3NF: 
Remove data not related to Primary Key.



StudentID
CourseID
RoomID


Studnets ------------( Courses

Database Basics Review:


Database
A collection of tables


Table

A collection of records

Record

A line in the database, row, related data.

Attribute/Field
A single data element, column.


Index

Field defined as a permanent sort to speed queries.


View/Query
Statement which defines data to be retrieved from database.
Test Computer:

There is a VB Test computer in the Microfiche Room (in IT) on the 3rd Floor.

UserID is “vb” and password is “one2many”

The computer is available for use,

But must be used on your own time.

Class Challenge:

SQL-1-1:

Design a simple phone list database.

Should include Name, Address and numbers for Home, Work, and Cell.

(One Table)

SQL-1-1:

Design a database to track auto mileage.

Should include multiple automobiles and multiple trips.

(Two Tables)
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