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INTRODUCTION TO dATABASES AND MICROSOFT Access

what is Access?

Access is the relational database management system (RDBMS) component of the Microsoft Office Suite.  Just as Excel was a little more specialized than Word (everybody has to write text, but not everybody has to crunch numbers), so Access is quite a bit more specialized than Excel (most people never learn how to build a database, even though they use them every day).

Microsoft offers at least two distinct database products – Access for home and small-scale use, and SQL Server for heavy-duty server applications.  You will be shocked to learn that Microsoft does not dominate this particular industry sector or any part of it!

· At the high end, for big-time web sites, enterprise-wide solutions for large corporations, or any high performance situation, the big Kahuna is Oracle, the company that made Larry Ellison a very rich man.  Oracle is the name of the company and of their flagship database product.

· At the low-budget end that distinction belongs to MySQL, a freeware database developed on Linux and ported to Windows.  I for instance, bought a copy of Access for my desktop back in 2000, but for my new laptop (early 2003) I chose not to spend the extra $200-300, and I am instead quite happy with MySQL for database development.  This is one of the programs I mentioned in the DOS lesson, which was built to run from the command line interface.

In between these two ends though, if you use Windows and need a database, Access is the way for you to go.  It is powerful enough, and is chocked full of wizards and helpful dialogs to let you do the complicated work of designing and using databases.  As we’ve mentioned before, Microsoft has gotten quite good at hiding complexity behind a wizard.

Database history

There have been databases as long as there have been computers.  The conceptual framework for the database in its current form was developed back in the early 70’s by a man named E.F. Codd.  He wrote a paper called A Relational Model of Data for Large Shared Data Banks.  The on-line encyclopedia Wikipedia has a nice article on the history of databases -- http://en.wikipedia.org/wiki/Database_management_system.

To make a long story short, there were a number of competing models for managing large quantities of structured data, but the relational model won out, I think because Oracle won out as the better selling product.  In particular, SQL
 (Structured Query Language) became the universal language for manipulating data.  SQL was developed by Codd in 1974.

Database basics

An Excel worksheet is structurally similar to a table, as indeed is any itemized list of things you might draw up:

· Excel worksheet
==  
DBMS table
· Excel column 
==  
DBMS field 

· Excel row 
== 
DBMS record
The fundamental concept of Professor Codd was the notion making each table as simple as possible and building complexity by relating tables each other with keys. 

Here in an example to illustrate.  Here are four data tables and two “relation” tables:

	Students
	
	Departments
	Classes
	
	Teachers

	student_id
	department_id
	class_id
	
	teacher_id

	Name
	
	name
	
	name
	
	name

	Ssn
	
	building
	
	time
	
	ssn

	Phone
	
	
	
	room
	
	phone

	Address
	
	
	
	department_id
	address

	department_id
	
	
	
	
	
	department_id

	
	
	
	
	
	
	

	student_classes
	teacher_classes
	
	
	

	student_id
	teacher_id
	
	
	

	class_id
	
	class_id
	
	
	
	


Students, classes, and teachers can each only belong to one department (in our model at least), so that relation can be represented by carrying a department id in each of their records – that is the way to handle a one to many relation (one department to many students/teachers/classes)

However, every student can take many classes, and every teacher can teach many classes, so that is a many to many relation.  For that you have a separate relation table to associate their ids.

Primary keys
Something to note here is the various xx_id fields.  A basic rule if SQL table design is that every row of a table must be uniquely identifiable.  A SQL table must have as part of its definition a primary key that is its unique identifier.  For Students, for example, name, phone, address are not necessarily unique.  Social Security number (SSN) is unique, but foreign students may not have one.  The standard procedure has become for every data table to have as its first field an autonumber field, which is a special kind of field which the database software populates with a unique number every time you create a new record, and this field is the primary key.
The primary key for each of the two relation tables is the pair of ids themselves.  That is, the student_id - class_id pair must be unique.

Schemas
From this simple schema (as such a description of tables and their relationships is called), you could easily generate such useful reports as:

· all students

· all students, teachers in each department

· class roster for each class

· class schedule

· class schedule for a particular room

· report for each student of their class schedule

· report for each teacher of their class schedule
SQL examples
Some SQL examples

SELECT * FROM students;

Select all students.

SELECT * FROM students WHERE department_id=33;

Select all students for the department whose ID is 33.
SELECT * FROM students AS s INNER JOIN student_classes AS sc ON s.student_id=sc.student_id INNER JOIN classes AS c ON c.class_id=sc.class_id where class_id=12;

Select all students for the class whose ID is 12 – that is the class roster of that class.

SELECT * FROM students AS s INNER JOIN student_classes AS sc ON s.student_id=sc.student_id INNER JOIN classes AS c ON c.class_id=sc.class_id where student_id=512;

Select all classes  for the student  whose ID is 512 -- that is that student’s schedule.

That will give you a bit of a technical background, so now let’s learn how you do it in the product we have, Microsoft Access 2000.

Access overview

Creating a new database

As usual with the Office Suite, you can create a new database:

· From scratch, 

· From a pre-built template, or

· With a wizard.

In the case of Access, the second two are combined – you pick a template, then that template cranks up a wizard for the details of the tables in that template.

We will use the template for an expenses tracking database – File / New / Databases / Expenses.  I will talk you through the proper responses to the wizard.  Your last choice will be a graphical style for Access to use for this database, pick whatever suits you.
When you choose Finish it will whirrrrr for a while creating tables, queries, and style information.  When it’s done you should have two windows open in your Access window
 – a Database window and something called the Main Switchboard.  The switchboard is purely a user-friendliness feature which we will ignore for now.  We will instead concentrate on the Database window, because that is the heart of Access.  

The Database window

This window has buttons across the top for Open, Design, and New.  It has a left-hand column of “Objects”, and a right-hand area for working with the selected kind of object.

The main Objects are:

· Tables – where the data are stored – such as Students, Classes in our example above.

· Queries – how to access the data – such as our “SELECT” queries above.  This tool secretly builds SQL queries to select information.  See the semi-secret SQL button for details.
· Forms – procedures for entering data – this can also be done with INSERT queries.  This tool also secretly builds SQL queries.
· Reports – Rules for generating easily readable views of the data.  Our examples above would select the correct data for say, a student’s class schedule, but it wouldn’t necessarily be very readable unless you put it in a report.

· The other left-hand items are for custom programming and are beyond our scope.
The Table Object

Selecting Table, you see that the top three rows are different ways to create a new table.  Then you see a row for each of the five tables that were created by the wizard – Employees, Expense Categories, etc.  
For each table, you can see its structure by clicking on it and selecting the Design tool button at the top of the window.

Let’s play around with this window a bit.  Note that using the Open button on a table opens it in a row-column layout similar to an Excel spreadsheet.  You can use this view to add or modify data directly in the table.
But even better is the extremely cool Relationships window, which you open by picking the Relationships tool in the main window.   Let’s do it!

The Forms Object

Before we can intelligently look at the Query object, we need to populate the tables with some data.   In Access this is done row-by-row with forms, which are custom dialog boxes to collect information and stuff it into one or more rows of one or more tables.   

Recall that there is an HTML element called <FORM> that we briefly looked at.  This element provides the analogous function on the web.  You the user fill out the form and press Submit, and the data is massaged by a server-side program and stuffed into a database using SQL INSERT commands.
We will now add some made-up data to our database.

The Query Object

Now we have some data, let’s use our Query / Design capability to view the data in various ways.






� It is explicitly stated to be incorrect and all-around tacky to pronounce it “sequel”, but I do so anyway!  Officially you are supposed to say the letters “ess que ell” (.


� Each Access sub-window shows up on the Windows Taskbar as a separate task, which is different from the behavior of the other Suite programs.  Don’t ask me why,
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