Introduction to SQL: 02 – Using Access & Building Queries.

Part of the DAFS Brown Bag Tech Series

Instructor: Charley Jones, me@crjones.com, 
Certifications: A+, MOUS, MCP, MCSE, MCSA, MCBDA

Course Website: www.crjones.com/sql
Review:

SQL=Structure Query Language

History

Mainstream Versions:

What is a database?
A Database is made up of Tables

Tables are made up of Columns, Fields, or Attributes

And Rows, Records, or Tuples

We place constraints on the fields,

Such as Datatype, Is Nullable, Defaults, Ranges

We use types to rigidly define the data.

Candidate Keys:

Primary Key.

Alternate Keys.

Compound Keys:

Queries:

Relationships?

One to One





Many to Many


Associated Relationship


Bridging Table







Zero to Many




One to Many




The Normal Forms:

1NF: 
No Repeating Attributes or Groups of Attributes



Data is in Atomic Form.


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


3NF: 
Remove data not related to Primary Key.

Class Challenge:

SQL-1-1:

Design a simple phone list database.

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

(One Table)

Name 

Char(40)
Primary Key

Address
Char(40)

City

Char(20)

State

Char(2)

Zip

Char(10)

Home

Char(15)

Work

Char(15)

Cell

Char(15)

SQL-1-1:

Design a database to track auto mileage.

Should include multiple automobiles and multiple trips.

(Two Tables)

Cars:

CarID

Int
AutoNumber 
Primary Key

Make

Char(10)

Model

Char(15)

LicensePlate
Char(8)

Driver

Char(25)

Mileage:

MileageID
Int
AutoNumber
Primary Key

CarID

Int


Date

Date

Purpose
Char(15)

Start

Int

End

Int

Total

Int

To Create this in Access:

1) Click New
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2) Database:
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3) Give it a filename: AutoMileage, Click Create.
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4) And you’ve created an empty database.
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5) Next, Click Create Table in Design View
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6) Enter your field definitions:
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7) Select the primary key:


Left click on the gray box to the left of CarID

Right Click and select Primary Key
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8) Close the Table (Click X in upper Right) to Save table.

Name the table: Cars
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9) Now Enter some Data.

Double click on the Cars Table.
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Observe the Input Form:
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Tab Over CarID and enter some Data.

Notice how CarID autonumbers?
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Close the Table (X in the Upper Right) when done.

10) Next, Create the Mileage table.
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11) Enter some Data:
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12) We can also tell Access about the relationship between these tables.

Right click in the white area and select Relationships:
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Add Both Tables, and Click Close:
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Now, Click on Mileage’s CarID, drag, and drop onto Cars’ CarID:
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This brings up the Edit Relationships window.
Select Enforce Referential Integrity.

Select Cascade Update Related Fields

Select Cascade Delete Related Records
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Click Create.
Notice the relationship is drawn, 

And the Cars side is the 1,

And the Mileage side is the many (Infinity Symbol).

Note: The CarID field in the Mileage table is referred to as a Foreign Key.
That is, a key that is defined in another table.
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Close the relationships window (X Upper Right).

13) 
Now that we have some data, let’s extract some data.


First, we’d like a listing of all license plates and drivers.


Click on Queries to the Left.


We’ve changed to the Query view.

We can get back to the Table view (later) by selecting Tables.
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14) 
Now, let’s create the query the easy way.


Click Create Query in Design View.
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Add the Cars Table.
Click Close.
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Now, Double click on the License Plate and Driver Fields, one at a time.

Notice how they are added to the query panel below.
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Click on Sort below LicensePlate, Cars.
Select Ascending.

This will enforce a sort order.
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We can execute the query by selecting ! from the menu bar.
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We are now viewing the selected and sorted data.
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We can continue working with the design by clicking the Design Icon the menu bar.
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Now, let’s select (from the menu bar) View | SQL View.
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The query builder is a graphical method for constructing Sql Queries.

In fact, when queries get too complex, I use the Query builder to help me out.

You can also create a query and directly enter Sql by using the SQL View.

The basic Syntax of a Query Statement is:

SELECT [FIELDS]

FROM [TABLES]

WHERE [CONDITION]

ORDER BY [FIELDS]

Let’s directly edit the query as follows:
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And Run it:
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Return to Design and notice:
The Query Builder has updated the Criteria
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If we change that criteria as follows:
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The Query will now ask for a driver name before when run. [image: image33.png]Enter Parameter Value
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This is called a parameterized query,

And is specific to Access.
To force a parameter, enclose descriptive text in brackets [ ] for criteria.
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Close and save this query as “qDriverToLicensePlate”

We like to name Queries with a first letter of q to distinguish them from tables.

15) 
Next a more complex Query.


Given a license plate number, display all mileage data.


For this we need two tables, Cars and Mileage.

Notice how Access automatically draws the relationship?


This is because the relationship was previous defined.
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Select LicensePlate, Date, Purpose, and Total fields.


Select [Enter License Plate] for LicensePlate’s criteria.


And Sort by Date Ascending.
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Run the query, Select DATAMAN for the LicensePlate.
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Return to Design and view the SQL:

[image: image38.png]i Query2 : Select Query

[SELECT Cars LicensePlate, Miage.Date, Misage.Purpose, Mieage. Total
[FROM Cars THER JOIN Mileage ON Cars.CarID = Hisage. CarlD

[WHERE ((Cars.LicensePlate)—{Enter License Plate]))
|ORDER B Mieage Date;





Let’s save this Query as qMileageByLicensePlate

Note the FROM statement?

FROM Cars INNER JOIN Mileage ON Cars.CarID = Mileage.CarID

There are several types of Joins that we can use in a Query.

INNER
All rows from both tables where ON is true.


LEFT

All rows from the left table and NULLS if no match on right.


RIGHT
All rows from the right table and NULLS if no match on the left.


FULL

All rows from both sides, and NULLS if no match.


CARTESIAN
Every possible combination of Left and Right rows.

16) Let’s consider another query.
All Make, Model, License, and Date, Purpose, Total
List all cars even if no mileage data exists.
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Run the query:
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Why isn’t the BMW Listed?
Check the SQL.

Access used an INNER Join by default.

We need to change that to LEFT JOIN to see all cars.
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Re-run the query,

And go back to design.
If you click on the link between the tables,

Then right click on the link,

You get the following Menu:
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Select Join Properties.
Observe the Join Properties Dialog.
From here you can select:
1) Inner Join

2) Left Join

3) Right Join

(No option is provided for FULL or Cartesian Joins.)
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Select 2, the Left Join.
Click OK and Rerun the Query.

The BMW is now listed without any Date or Total data.
[image: image44.png]Model | LicensePlate | Date |  Total
Miata DATAMAN 5572003 o
Miata DATAMAN 5772003 5
Coralla 678-GFB 572003 F3
3251 784-U0D




And here’s another trick.
If you needed to get a listing of all cars that Don’t have mileage?

You could set a filter to NULL for date.

Only those records not matching on RIGHT should have NULL dates.
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[image: image46.png]Make |  Model | LicensePlate | Date |  Total
» | 3261 784-U0D





Save this query as qCarsNoMileage

17) Ok, so now we understand Left, Inner, and with a stretch of the imagination, Right Joins.  What about FULL and CARTESIAN and what use are they?

Consider the following problem.
A T-Shirt manufacturer has two simple tables.

Designs and Sizes as follows:

Design


Size
I Love Las Vegas

S
US FLAG


M

Nerds Rule

L

The manufacturer would like a list of all Styles and possible sizes.

A Cartesian join is just the thing.

The Cartesian join is written with just a comma (,) between the tables.

SELECT DESIGN.DESIGN, SIZE.SIZE

FROM DESIGN, SIZE

DESIGN


SIZE

I Love Las Vegas

S

I Love Las Vegas

M

I Love Las Vegas

L

US FLAG


S

US FLAG


M

US FLAG


L

Nerds Rule

S

Nerds Rule

M

Nerds Rule

L

FULL JOINS are useful in detecting problems in the database.

Just look for the nulls on either side.

Fields with nulls are most likely mismatched.

Summary:



Today we looked at building a database in Access.


And used the Query Designer to create basic queries.



We observed that Designer really generates SQL Statements.



And investigated the different types of JOINS.



Next time we’ll be looking at Grouping data,



And using statistical functions.

Exercises:


SQL-2-1:


Create a PhoneList database,


That has lists of Students and Phone Numbers.


Phone Number should have at least 3 fields, StudentID, PhoneType, Number.


You should be able to add an unlimited amount of PhoneTypes (Cell, Home, 

Work) per student .

SQL-2-2:

Generate a parameterized query for SQL-2-1 that lists StudentName and Phone 

number for a given PhoneType.

SQL-2-3:

Generate a query for SQL-2-1 that shows all students missing any phone 

numbers.

Remember: 

You can use the computer in the MicroFiche room on the 3rd floor.  You need the full version of Access to create tables and design queries.  The runtime version only is installed on my DAFS computers.
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