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How To Use This Book

'The creation of this book has provided me, Mike McGrath, a welcome opportunity to update
my previous books on SQL programming with the latest techniques. All the examples I have
given in this book demonstrate SQL features using the current MySQL Relational Database
Management System that is supported on both Windows and Linux operating systems.

Conventions in this book

In order to clarify the code listed in the steps given in each example, I have adopted

certain colorization conventions. Components of the SQL language itself are colored blue,
programmer-specified names are red, numeric and string data values are black, and comments
are green, like this:

# Insert 5 records into the "top_5_films" table.
INSERT INTO top_5_films ( position, title, year)
VALUES ( 1, "Citizen Kane", 1941) ;

Additionally, in order to identify each source code file described in the steps, a colored icon and
file name appears in the margin alongside the steps:

query.sql

Grabbing the source code
You can download a single ZIP archive file containing all the complete example files that
appear in this book by following these easy steps:

Browse to www.ineasysteps.com then navigate to Free Resources and choose the
Downloads section

Next, find SQL in easy steps, 4th edition in the list, then click on the hyperlink
entitled All Code Examples to download the ZIP archive file
Now, extract the archive contents to any convenient location on your computer

I sincerely hope you enjoy discovering the powerful exciting possibilities of SQL and have as
much fun with it as I did in writing this book. Mike McGrath

If you don't achieve the result illustrated in any example, simply compare your code to that
in the original example files you have downloaded to discover where you went wrong.
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A programming
language (pronounced
either "S-Q-L" or
“sequel”) designed to
manage database data.

What is SQL?

The Structured Query Language (SQL) is a language designed
specifically for communicating with databases. Today SQL is the

industry-wide standard language used by most database systems.

Databases allow collections of data to be stored in an organized
manner — in the same way that data can be stored in an organized
way inside files within a filing cabinet. Most modern DataBase
Management Systems (DBMSs) store data in related tables, so

are called Relational DBMS (RDBMYS). The data stored inside
databases can be examined and manipulated by SQL commands.

SQL commands are known as “queries” and utilize special
keywords that can be used both to add data to a database, or
extract details of data contained within a database. There are not
many keywords so SQL is simple to understand but, despite

its apparent simplicity, is a powerful language. Clever use of its
language components enable complex sophisticated database
operations to be performed.

The evolution of SQL

'The model for the basis of SQL was defined back in 1970 by
Dr. E. F. Codd, a researcher for IBM, in a paper entitled

“A Relational Model of Data for Large Shared Data Banks”.
'This article generated a great deal of interest in the feasibility of
producing a practical commercial application of such a system.

IBM really began to develop these ideas in 1974 when they
started the System/R project which eventually created the
Structured English Query Language (SEQUEL). This was
rewritten in 1976 to include multi-table and multi-user features
and was renamed SQL in 1978. During this time other software
companies had begun working on database systems based upon
the SQL model. Most notable of these were Oracle, Sybase

and Ingres (from the University of California’s Berkeley Ingres
project). The first to be released commercially was Oracle in 1979.
IBM released improved database products named SQL/DS in
1982 and DB2 in 1983.

Modern versions of Oracle, Sybase, Ingres and DB2 DBMS are

available today and are in widespread use around the world.
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Standardization of SQL

In order to clarify the precise nature of SQL, so it could be
implemented universally, each aspect of the language was defined
in 1989 by the American National Standards Institute (ANSI)
in a standard specification known as SQL-89. This was expanded
three years later with publication of the SQL-92 specification

by a joint committee of ANSI and the International Standards
Organization (ISO). A third standard specification, SQL-99, was
introduced in 1999 to address issues of advanced SQL syntax
and has been subsequently updated with the SQL:2008 standard.
Some DBMS vendors have added proprietary features to the
ANSI-defined SQL standard. These extended versions even have
their own names, such as PL-SQL and Transact-SQL.

'The examples given in this book mostly use standard ANSI-SQL
so they can be applied to any DBMS.

Forms of SQL query
There are a number of ways that SQL queries may be sent to a
database to deposit or extract data:

® Directly input through an integral SQL-client application
that is part of the DBMS package — this is the most
straightforward method and is used in this book to
demonstrate SQL features.

® Input through a third-party SQL-client application — this
method communicates with the database via an intermediate
software “driver”. On Windows systems these are typically
Open DataBase Connectivity (ODBC) data source drivers.

® From a script — often found on web servers to dynamically

communicate with a database using a scripting language such
as PERL, PHP or Python.

® [From an Integrated Development Environment (IDE) —
programmers using IDEs, such as Microsoft Visual Basic, can

build programs that incorporate SQL queries to a database.

The next two pages outline how to execute SQL queries using a
variety of popular software.

N
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“ISO" is not an acronym
but is derived from

the Greek word “isos”
meaning equal — as in
“isometric”.
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Learning standard ANSI-
SQL enables you to
interact with every major
database that exists.
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Making SQL queries

Microsoft® Access

Access is the popular database program supplied as part of the
Microsoft Office suite. It is popular with Office users on stand-
alone PCs and small networks. The SQL View allows you to enter
SQL queries to be executed when you click the !Run button.

bk : [abahase Mike MicGrath
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! |j |=| I Update  GUnion 2.

i |

= B Crosmtab @B Pas-Throisgh
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Microsoft® SQL Server

The SQL Server DBMS products from Microsoft are popular

on computers running the Windows operating system. Microsoft
SQL Server Express is a free, lightweight and feature-rich
database for data-enabled web and Windows applications. SQL
queries can be executed from the SQL Server Management Studio.

SOLCueny.sql
SELECT “ Fa0M bogks +

e

8 Resuts G Messages
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| S oy s
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Microsoft® Visual Studio

Visual Studio can be used to create computer programs that make
queries against a database via an ODBC Data Source. Simply
select the Connect to Database item on the Tools menu to launch
the Add Connections dialog, then choose a data source from

the “Use user or system data source name” dropdown list. SQL
queries can then be made from the program code.
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Oracle®

'The Oracle DBMS is popular and widely used in commerce.
Oracle Database Express Edition (Oracle Database XE) is a free
entry-level, small-footprint database that is simple to administer.
SQL queries can be executed from its SQL> command prompt.

[N SOL Plus — O X

Connected to: ~
ODracle Database 18c Express Edition

SQL> SELECT * FROM books;
ID TITLE

1 S0L 1n easy steps
2 HTML in _easy steps
3 Python in easy steps

SOL= o

IBM® DB2®

'The DB2 DBMS is a powerful multi-platform database system.
DB2-Express-C is another free full function DB2 data server.
SQL queries can be executed from its db2 => command prompt.

.| DB2 CLP

Command Line Processor for DBZ Client 11.5.0.0 A
db2 == SELECT * FROM books;

1 sSQL in easy steps
2 HTML 1in easy steps
3 Python in easy steps

3 record(s) selected.

db2 ==

MySQL®

'The world’s most popular open-source database server is the
freely available MySQL DBMS product that is supplied with an
integral SQL-client from which to execute SQL queries from its
mysql> command prompt. MySQL is used throughout this book
to demonstrate the SQL language. The following pages describe
how to install MySQL on both Windows and Linux platforms.

ORACLE

.|||i
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MySsaol.

Further guidance on
installation of the MySQL
Server is available at
dev.mysql.com/doc/
refman/8.0/en/
installing.html

pot 4P

The MySQL Installer can
be launched at any time
from the Windows, Apps
menu — to change the
configuration or to install
updates.

Installing MySQL on Windows

The MySQL database server, which provides “back-end” storage
for data-driven websites, is available for Windows, Mac OS X, and
Linux operating systems as a free download:

“ Download the MySQL Installer for Windows from the
MySQL website at dev.mysql.com/downloads

2 WSO o My SO Comrmmpnsty D

Al o R dewmiys Lo

® MySQL Community Downloads

MyvaGL Installer for Windows

Run the installer and accept the License terms, then
select Server only and click the Next button to continue

MySQL. Instalier

Adding Communety

Choosing a Setup Type

Mlausn walact the Srtup Tops that ety vour us cae

O Server cnly Jatup Bope Descrtic

o Click the Execute button to download the MySQL Server
When the download has completed, click the Next and
Execute buttons to install the MySQL Server

MysQL. Instalier

Adding Communsty

Downiload

Tha Raiing products wil B4 dewnlzided
| Pecdud duch Gt Brogres: Botes |
[EE] Myt e 000 wh
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When the installation has completed, click the Next
buttons to configure the MySQL Server

Select Development Server as the Config Type, then e
click the Next button to continue By default, the MySQL

Server uses port 3306.

o Select Use Strong Password Encryption for If you are running a

Authentication, then click Next to continue firewall, you may need
to specifically allow

the MySQL Server
Enter a root user password of your choice (twice) into the connections via this port.
Password fields, then click Next to continue Refer to your firewall
documentation for
further guidance.

M)PSQL.. Instalier Accounts and Rales

MBS0 Sereer BIDAD Root Accourn Pudiwerd

WAL Boct Paspwoid: sessssssssssssess i

Pepest Funaeezd: SRR
Paprmgnd peengthc Ghoog Wﬂ't
Click Next to run as a Windows Sevice, and Next to Write down your chosen
grant Server File Permissions, then click Execute to apply root user password —

your MySQL Server configuration settings you will need it often.

When configuration has completed, click Finish, then
launch the MySQL Command Line Client from the
new “MySQL” group on the Windows, Apps menu

m Enter your root password to open the MySQL monitor:

MySQL 8.0 Command Line Cli X L

Enter password: k##kkkkkkkkkkkkkkkkk
Welcome to the MySQL monitor. Commands end with ; or \g.

Your MySQL connection id is 11 w&ﬁﬂ

Server version: 8.0.40 MySQL Community Server - GPL —

Copyright (c) 2000, 2024, Oracle and/or its affiliates. At the mysql> prompt
Type ‘help;' or '\h' for help. type exit, quit or \q then
Type '\c' to clear the current input statement. hit Return to close the

MySQL monitor.

mysql> |
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Installing MySQL on Linux

MySQL for Linux platforms can be freely downloaded from
mysql.com. The recommended method of installation is to use the
Redhat Package Manager (RPM), which is included with many

Linux distros, or to use the Package Installer that is included with
the Linux Mint distro.

o Open a web browser and visit the “MySQL APT
Repository” at dev.mysql.com/downloads/repo/apt, then
click the Download button

MySOL = Dovwnlosd MyS0L APT Reposltony — Mozilla Firefox - 20
B B Mo Downlosd Masge ® |+ b
- L O B wetpssfidevmysoleomydownisadsirepois B 2 g a8 =

® MySQL Community Downloads
© MySOLAPT Repositony
Repositery Setup Packages
Ubuntu !/ Debian (Architecture 17.6¥ Imﬂl
Independent), DEB Package

fmyscpact condg. [L.33-1_sl.deb) MO 17 T 1002 F 3T et fABa212 2

9 Log in with an Oracle account, then download the latest
MySQL configuration file mysql-apt-config

e Next, double-click the downloaded file icon and click the
Install Package button

mysql-apt-config N
08331 2 ﬂ

Maintainer: MySOL Release Engingering <mysql-bulld@osioracle come u P
e 350

Auto configuraticn For MySQL APT Repo,
MySOL is a Fast, stable and true multi-user, multi-threaded S0 database server. SOL (Structured
Query Language) & the most popular database queary language in the world. The makn goals of
MyS0L are speed, robusiness and eate of use

Istaliing file

Cenfiqurrg e apt-infig
b Doy

Cancal
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e Open a Terminal window and update the repository
package lists by entering this command
sudo apt update

e Install the MySQL Server package with this command

sudo apt install mysql-server

G When asked to confirm the installation, press the Y
keyboard key, then hit Return to continue

When the installation has completed you should now be able to
connect to the MySQL Server in a Terminal by stating the user
(root) and by creating a root user password:

0 Precisely enter this command in a Terminal window

sudo mysql -u root -p

e Enter your Linux password then, when asked, enter a
MySQL root user password of your choice — you should

now be welcomed to the MySQL monitor

mike@linux-pe: ~ = ik

File  Echt  Wew Search  Teominal - Help

ke@linug-pc:-% mysql -u rogat -p
Enter password:
wWelcome to the MySOL monitor. Commands end with ; or \g.
Your MysQL connection id is &
Server version: 8.8.20 MyS0L Community Server - GPL

Copyright (c] 2884, 2828, Oracle andfsor its affiliates. All rights reserved.

Oracle is a registered trademark of Oracle Corporation and/or its
affiliates. Other names may be trademarks of their respective owners.

Type ‘help;* or '‘h* for help. Type '\¢' to cleéar the current input statement

mysql= [

pon Y

The MySQL root user
password is case-sensitive
— be sure to use the

correct case to connect
to the MySQL Server.

LN

pot 8P

At the mysql> prompt,
type exit, quit, or \q
then hit Return to close
the MySQL monitor.



Adding an ODBC connector

Usually, third-party client applications can only connect to the
MySQL Server if an appropriate Open DataBase Connectivity
(ODBC) driver is installed on the system.

Introducing SQL

There are a whole range of ODBC drivers freely available for the
MySQL Server:

0 Open a web browser and visit dev.mysql.com/downloads/
connector/odbc, then click the Download button

T WSO = Dewnlnad Comaneton

devamysqloom,d

® MySQL Community Downloads
énr{ﬁ;c.l;c;r:’ﬁnﬂc 9.1.0

Windows (xB6, 64-bit), M5! Installer 910 15.98
(sl oo nnocis Al W WA e e he TR S8 34 Sahesall

el e

When the download has completed, a Data Source needs to be
established.

e Type ODBC in the Windows, Taskbar, Search box, then
click the best match ODBC Data Sources result to open
the “ODBC Data Source Administrator” dialog

e Select the User DSN tab, then click the Add button

Uses D5N Soment DSN - Fla DSM Devem Tiscing Connacton Pacing  SBat
Lo Diete Sourcn
Plagfprs  Debwer

P 4
| A

Babt  Homsol Access dRASE Dever C bl “na.

Edde Whcrsaol Encol Driwer [ ai, * an, “abarn, * whid) Benave

W Aocess Datsbase  Bibt Whomsoh Acoess Orver [ mch. " scodt)

s APV ODBC User daia soxcree moves infemaiion. about how iz 2onnest 12 the indeated daia previder. &
Lhier it dcunce i ordy el 1 you ol i anly be used o e eormguler
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e Select the downloaded MySQL connector driver, then
click the Finish button — to open an “ODBC Data
Source Configuration” dialog

Create New Data Source

Select a driver for which you want to set up a data source.

5 Name Vers

= i’ Microsoft Access dBASE Driver (*.dbf, *ndx, “mdx) 16.0/
i Microscft Access Driver {"mdb, *.accdb) 16.0
Microsoft Access Test Driver {"tat, *cav) 16.0/

Microsoft Excel Driver (" xls, *xlsx, “xlsm, "xlsb) 16.0/

MySQL ODBC 9.1 ANSI Driver 9m

MySGL ODBC 5.1 Unicode Driver .01

5QL Server 10.0

9 Enter a connector name of your choice and your chosen
MySQL root credentials, then click the Test button

LN o
Connector/QODBC -

Canrection Paremeders
B S e ML Cormetir

Darigrs

0 TR gerve Bort: N4
| e P

Aser  wpal

Bpirgrd werwsnsnnnennenns| Connection successful

Datapasd: Tesn [:&

e See the test succeed and click OK, then click OK to
close the “ODBC Data Source Configuration” dialog

e Repeat Steps 2 & 3 to see the new Data Source item has
been added to the list of User Data Sources
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Using Microsoft Query tool

'The Microsoft Power Query tool can be used to make SQL
queries to a database. It is installed on many Windows apps
without the user even knowing because it is included with other

products such as the Excel spreadsheet program in MS Office.

Microsoft Power Query is a third-party SQL client that requires
an ODBC driver to connect to the database, such as the MySQL
ODBC driver installed on page 17.

Launch the Excel @1 | From TSy [ rom Pictre -

app, then open a e | O From e [ Bicert Sources
blank WOfkbOOk Dot | [5] Frmn Tabdaanins [ Exigging Connectians
D From e ¥
Select the Data D From atabin 4
tab on the ribbon | K\ srem ssure 3
@ From Poger Patform ¥

Now, click Get

Data to open a D e e r_I PSR

dropdown menu E¥ Combine gueries 2| [y from et
Of pOSSiblC sources ET Lsunch Power Cuery Editor.. |EJ Froem QDuta Feed

[% Dots Source Sestings |_h| e

o

Select From Bl Gury optoms | =S
Other Sources, [}, teomte0g
From ODBC B pompitwe >
to open a “From [b, R
ODBC” dialog -

Click the Down arrow in the Data source name (DSN)
field to open a drop-down list of options

Choose the MySQL Connector option (created on
page 17)



...cont'd

Click the arrow button to open Advanced options in the
“From ODBC” dialog

e In the SQL Statement field, type your first SQL query:
SHOW DATABASES;

e Click the OK button to close the “From ODBC” dialog
and see a query results dialog appear listing all current

MySQL databases

Decmbuis
rAZrMEHEN ESRdmi

periormance_sthemi

'The databases listed in the query results above are the default
databases used internally by the MySQL app. You will go on to

create and query your own databases in the rest of this book.
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Summary

'The Structured Query Language (SQL) is the standard

language for communicating with databases.

SQL is standardized by the American National Standards
Institute (ANSI) and the International Standards
Organization (ISO).

Data can be stored in a database or retrieved from a database

by making an SQL query.

Oracle Database XE, IBM DB2-Express-C and the MySQL

Community Edition are all free database applications.

SQL queries can be made from an integral client application,

such as at the mysql> prompt in the MySQL monitor.

‘Third-party applications can be used to make SQL queries via
an intermediate connector using Open DataBase Connectivity

(ODBCQ).

Server-side scripts can make SQL queries to provide dynamic

content to the user.

Computer programs can be written to make SQL queries to a

database in an Integrated Development Environment (IDE) —
such as Microsoft’s Visual Studio IDE.

MySQL is the world’s most popular open-source DataBase
Management System (DBMS), recognized for its speed and
reliability.

There are versions of MySQL for all popular operating systems
— including Windows, Linux, Solaris, and OS2.

'The Microsoft Query tool can execute SQL queries against the
MySQL DBMS via an ODBC connector.
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