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	Set up a MySQL database on Windows or Linux with help from this step-by-step beginner’s guide.  Learn to design and create a database with tables, load data into your tables, and generate basic and advanced reports.  You’ll also get details on how to administer, secure, and back up your database, and import data from other programs.  Plus, learn to use PHP for dynamic web pages and MySQL web interfaces.  Get started in no time with today’s most popular open source database and take advantage of all the features the MySQL database server has to offer.

Designed for Easy Learning:


	Modules—Each concept is divides into logically organized modules (chapters), idea for self-paced learning

	Critical Skills—Each module opens with the specific skills covered in the module

	Mastery Checks—End-of-Module reviews test knowledge using short-answer, multiple-choice, and fill-in-the-blank questions

	Ask the Experts—Q&A sections throughout are filled with bonus information and helpful tips

	Progress Checks—Quick self-assessment sections check your progress

	Projects—Practical exercises show how to apply the critical skills learned in each module
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Introduction
Database Administration used to be the purview of computer professionals. The advent of Internet business and communication has opened the door to a variety of hobbyists and small business interests who want the informational power and convenience of computer data storage without having to commit to what amounts to career training in a particular database program in order to install and use it. MySQL has risen to the forefront as the multi-OS answer to the new database requirements of low cost and ease of operation, while at the same time remaining scalable enough for corporate use.

MySQL allows almost anyone to install and run a database, from the true beginner who wants a guestbook on their web site to the e-business needing storage for their shopping cart sales interface that will grow as their customer-base grows. It is simple and easy to use, yet allows for complex purposes. As your database needs grow, you will find MySQL has likely preceded you and the more you learn, the more versatile and powerful you will find this robust, approachable program. This book will provide you with the basic knowledge to install and set up, plan and design, and protect and administer your MySQL database. It gives you enough detail to progress without drowning you in minutia, and the hands-on projects create a quick learning curve that allows you to get your database up and running in a minimal amount of time.






[bookmark: 4][bookmark: wbpIntroductionP4]Who Should Read This Book

This book is subtitled Essential Skills, and anyone whose requirements mandate a rapid entry into the MySQL world will be able to find the essential information required to get them moving forward in regards to that goal. More experienced users will be able to read between the lines in a way that the less experienced user will not, but on the whole, all effort has been expended to make the information detailed enough to provide context but, at the same time, not overwhelmingly encyclopedic. We will assume a basic familiarity with the operating system you choose to install MySQL on, and because of its nature, a slightly greater depth of knowledge is assumed for the Linux OS; however, a true database beginner can use this book as well as a more experienced database professional who is looking for a quick foothold into a new area of expertise.



[bookmark: 5][bookmark: wbpIntroductionP6]What’s in This Book


MySQL: Essential Skills is divided into eight modules, each covering a specific aspect of MySQL installation, operation, or administration.



[bookmark: 6][bookmark: wbpIntroductionP8]Module 1: “Installing MySQL”


The first part establishes a common language by defining basic database terms as they are used in this text. We then move on to a discussion of open source software and how it relates to MySQL, and then to a discussion of the pertinent criteria in choosing a development and deployment operating system for your MySQL database.

You will then learn how to install MySQL on first the Windows then the Linux operating systems. The Windows installation section also covers installing MyODBC. Once MySQL is installed and running on your computer, you will learn how to use the MySQL command-line interface. The final section of this module outlines resources that may come in handy once your learning curve has taken you beyond the boundaries of essential skills.





Module 2: “Defining a Database”


This section covers database creation, table definition, and data insertion. The first section explains the essentials of MySQL data types, then segues into the preplanning needed to map out your database before creating it; thus, preventing some of the common mistakes that might require a later redefinition or re-creation of your tables.

The next section explains the syntax of database and table creation, as well as gives concrete examples of commands and what they accomplish. The final section of this module covers data insertion, and at the end of the included projects, you will have created a basic database that will allow you to experiment with subsequent data manipulation.





[bookmark: 7][bookmark: wbpIntroductionP14]Module 3: “Manipulating the Database”


This module covers adding and changing the data and/or tables within the database constructed in the previous module. The first section covers commands that allow you to add new data in various forms to the database. The second section covers commands that allow you to change the structure of an existing table and/or add an index to an existing table.

The third section of this module explains the commands that allow you to modify the data already in a table, and the fourth and final section explains the commands necessary for either removing a table’s data while leaving the table intact or removing a table, data and all, or deleting an entire database.





Module 4: “Basic Reporting”


This module covers the various uses of the basic commands used to select data from a table and display it in informative ways. You will learn how to choose the specific data you need to view then narrow that focus and display the required data in a meaningful manner.





Module 5: “Advanced Reporting”


The first section of this module covers a wide variety of functions used to control the flow of data, perform math on or with numerical data, manipulate and display character data, and display and manipulate representations of time from fractions of seconds to years.

The second and third sections show you how to order and group data from a table into meaningful displays to present reports and then how to connect data from two or more tables into an understandable and easily read format.





Module 6: “GUI Interfaces for Data-Handling and Administration”


Up until this point in the text, all interaction between the user and the database has taken place on the command-line interface. In this module, we will cover the MySQL Control Center and the new MySQL Administrator GUI interfaces.

The first section covers the functions currently available on the MySQL Administrator, which is still in Alpha testing and so subject to change. The second section covers the MySQLCC interface, which is in release and more stable. GUI interfaces allow you to interact with the database in a point-and-click environment, even if you are running on a Linux OS, instead of the GUI-driven Windows OS.





Module 7: “Interfacing with Programs”


This section gives an overview of PHP and touches on how it interfaces with MySQL in a web environment. You will learn how PHP can be used to allow a user to access a web page and either display or insert data to or from a MySQL database.

The second section deals with importing an existing Excel or Access database into MySQL, and also how to export or link MySQL data into Excel and/or Access in order to modify or view it in a more familiar environment.





Module 8: “Basic Administration and Backups”


This module covers the basic tools and actions needed for administrating a MySQL database in order to keep it secure and available for reliable use. The first section covers security in terms of access and command privileges and the creation and safekeeping of database backups.

The second section covers the correct procedures to follow in order to recover from a disaster using backups and a variety of commands to check, repair, and /or restore the database to a functional level again.




Appendixes


Appendix A contains the Mastery Check questions from the end of each chapter along with their respective answers. Appendix B contains the alphanumeric listing of the MySQL Reserved Words, which should enable you to avoid unfortunate or confusing naming conventions for database table and column names. Appendix C provides basic syntax and an overview of PHP for those users who have little or no experience with it.




Ask the Expert

Occasionally, more detailed information on a particular subject will be offered in an “Ask the Expert” section, which is couched in a question and answer format.




Progress Checks

Throughout each module, there will periodically be a list of questions, immediately followed by their answers at the bottom of the page, covering the material just discussed. If the questions are difficult to answer, or confusing, this is a sign you might want to review the previous material again before proceeding.





[bookmark: 8][bookmark: wbpIntroductionP37]Mastery Checks

At the end of each module there are ten or more Mastery Check questions covering the most important points that should be gleaned from each module. The answers to the Mastery Check questions are in Appendix A in the back of the book.








 




Module 1:  Installing MySQL





[bookmark: 10]Overview


[bookmark: 11][bookmark: IDX-2][bookmark: 12][bookmark: IDX-1]Although databases can be used for many complex things, they are basically places to store information in a standardized manner. The purpose of a database is to allow you to access data rapidly and to manipulate data so that you can present it in a meaningful and useful manner. A database can be as simple as a list of people who have visited a particular web site and signed the guestbook or as complicated as the financial records for a multinational corporation.

With the rise of e-commerce (buying and selling over the Internet), increasing numbers of people have found a need for a database that is cost-effective, fast, scalable, and easy to use. Judging from the manner in which MySQL is rising in popularity, for many people, it fills that need.

This module covers preparing to use MySQL and installing MySQL on your chosen operating system. First, we will clarify some basic definitions for common database terms and describe how MySQL works as open source software. Then you will find out why choosing a platform should be more than an exercise in brand loyalty. After that, you will go through the step-by-step projects for installing MySQL. Once you have MySQL installed, you will be introduced to its command-line interface. Finally, you will become familiar with the resources available after you have progressed beyond the boundaries of a beginner’s guide.




 







[bookmark: 13][bookmark: wbp01P5]Critical Skill 1.1 Know Basic Database Terms
Every area of study either evolves its own language or adopts familiar words to be used in a new context. Computer jargon is no exception, and the subject of databases has its usual share of seemingly ordinary words, which suddenly take on new meaning when you venture into this new realm.

Fortunately, the terms used to talk about databases are everyday words and easy to remember. The real confusion comes from the fact that, in a several cases, more than one word is used to refer to the same thing. However, there are occasionally subtle distinctions. For example, the terms column and row are usually used when referring to the dimensions of the database, and the terms field and record are usually used when referring to the contents of the database. But for all practical purposes, the words column and field mean the same thing, as do row and record, and the terms are used interchangeably. As long as you remember that the terms are basically interchangeable, you will get the gist of it.


Table 1-1 defines some common terms used with databases.

[bookmark: 14][bookmark: table.Lib0]


Table 1-1:  Common Terms Used with Databases



	
Field

	
A single piece of information defined by type, length, and other attributes





	
Record

	
A single set of fields, which are ordered in a defined manner and related as a single set of information





	
Column

	
Used interchangeably with field, it also implies every instance of that field in every row of the database table





	
Row

	
Used interchangeably with record






	
Table

	
A finite set of defined, ordered columns (fields), which can contain any number of rows (records)





	
Relational database

	
A database in which data items and the relationships between them are gathered in a table or collection of tables, in which certain fields can be set as keys to aid data retrieval





	
Key

	
A field set as the specific piece of a record used for indexing the data for quicker retrieval





	
Index

	
Used interchangeably with key








There is one more thing about MySQL terminology that leads to some degree of confusion. The MySQL AB (the official name of the company that maintains and distributes MySQL) developers decided to name everything to do with their program MySQL. The database server, the database client, and the default database that holds the login and other operational information are all forms of MySQL.

When you install and start MySQL, you are starting the MySQL Server (or Service). This means that the software that is the active part of the program, together with its settings and databases, is running and accessible.[bookmark: 15][bookmark: IDX-3]


The next step usually involves communicating with the MySQL Service, and that is done via the MySQL Client. You open the MySQL Client by running a command on your computer’s command line. You have probably guessed by now that the command to do that is also mysql. At this point, your normal command-line prompt is replaced by the MySQL Client prompt, which unsurprisingly, looks like this:

mysql>

When you run the command to show the default tables installed in MySQL, you see two tables listed: test and, once again, mysql.

In order to be clear in this book, when we refer to MySQL, we mean the entire program or the company that makes it. We will refer to the other three components as the MySQL Server, the MySQL Client, and the mysql database.




 







[bookmark: 16][bookmark: wbp01P32]Critical Skill 1.2 Understand the Open Source and MySQL Relationship

Open source is one of today’s hottest buzzwords, and for many, the choice to go with open source software takes on an almost crusading tone. However, the choices involving open source are not as black and white as some would have us think.



[bookmark: 17][bookmark: wbp01P34]Open Source vs. Proprietary Software


[bookmark: 18][bookmark: IDX-4]Let’s look at the two basic questions about open source:


	
What does it mean by the word free?



	
Why is it better or worse than the alternatives?





A common misconception is that open source software is always free of cost. Within a set of defined parameters (the Open Source Licensing Agreement), programs that are written as open source, or are innovations based on other open source code, can be packaged and sold. What open source does mean is that any open source program can be improved upon or used as the basis for another program, without needing to enter into complex contractual agreements to be allowed to even look at the source code. The source code is free in the sense of the intellectual property being open, or available, to all. The result is that a multitude of programmers can review, improve, and evolve popular programs.

A company may choose to release its product under a variety of open source licenses and most, including MySQL AB, do. This means that depending on the product, it can be literally free in the monetary sense, or it can be sold at varying levels of cost, as long as the original license for the software involved is transferred with the new product on which it is based.

Because so many programmers review the code, fix bugs and security issues, and add improvements of their own, open source programs tend to be more reliable and to have a faster development cycle (including quicker enhancements in response to user requests) than closed source, or proprietary, software. Using open source programs can also be more cost-effective. A company with proprietary software may charge hundreds or thousands of dollars per end user (licensing seat). In contrast, the Open Source License guarantees that open source software must be redistributable. Instead of buying a copy for each computer in your company that needs a particular program, you may be able to download it to each computer for free, or choose to buy one copy and have everyone throughout the workplace access it from a main server.

Why then would anyone buy copies of something they can get for free? There are some advantages to buying open source software rather than downloading it for free:


	
The purchased package, unlike the freeware version, includes a warranty and, in most cases, support contracts.



	
Other open source programs that dovetail well with the main program are often bundled into the packaged versions.



	
You might want to support continuing improvements by the company that provides the software you use and depend on. Once you’ve found a program that is easily attainable, works well, and is cost-effective, it only makes sense to pay a reasonably affordable licensing fee to support the company that provides and improves on it.





Purchasing an open source package can lead to a faster, more convenient installation and a worry-free startup period.





[bookmark: 19][bookmark: wbp01P43]MySQL As Open Source


[bookmark: 20][bookmark: IDX-5]MySQL AB subscribes to the open source view of software development and sales, and the company has what is referred to as a dual-license paradigm. If you are using MySQL on a small scale, you can download it for free. However, if you begin using the product on a more professional level, you are required to pay a reasonable licensing fee for its use. For some applications, the GNU General Public License (GPL) is adequate, but for others, a commercial license is more applicable. The MySQL web site (www.mysql.com) is the best place to investigate which licensing approach best applies to your situation.

MySQL AB’s stated desire is that its database be affordable, available, and uncomplicated to use. The product should be always improving, while staying reliable, bug-free, and fast operating. Judging by the over 4 million active MySQL installations worldwide and over 35 thousand downloads per day, there are plenty of people willing to trust the results of the open source philosophy, given its obvious immediate rewards in terms of reliability and cost.

The relative youth of MySQL AB as a company (nine years’ old) also supports the rapid development claims of open source in general and MySQL specifically. While protecting the intellectual property of source code seems instinctively advisable from a traditional, commerce-oriented point of view, MySQL’s growth as a product that rapidly responds to its users’ needs goes a long way toward positing that just because business has always been done in a way that seems right, that does not mean that it is the only or necessarily right way. Open source and companies willing to embrace that vision, like MySQL AB, appear to be here to stay, not only carving a place for themselves, but also perhaps shaping the way the future manufacturers of software do business.

There has been much made of the migration of various larger-sized companies to open source environments. Rather than indicating the death knell of proprietary software, it simply indicates that the point of viability for open source software in the business world has been reached and indeed passed. It has happened faster than most industry observers would have guessed, which arguably validates the claim of the open source community that rapid development is a hallmark of the open source software process.






 







[bookmark: 21][bookmark: wbp01P48]Critical Skill 1.3 Choose Your Development and Deployment Environments
You can install MySQL on both Windows and Linux platforms. Within the context of MySQL, there is little or no difference in the way it looks and feels to the user on either platform. However, the verbal battle continues between these two major operating systems (OSs). Lines are drawn in the sand, insults are hurled, and printed T-shirts are worn—all in the name of what each side fervently believes is the one true, best OS.[bookmark: 22][bookmark: IDX-6]


All the hoopla and proselytizing can make what should be a calm and logical decision seem difficult. Fortunately, there are some criteria to help you decide which OS to use for your MySQL database.



[bookmark: 23][bookmark: wbp01P51]Applying Broad Criteria

To start the decision process, consider three broad criteria:


	
The size of the project



	
Whether equipment is already available or must be purchased



	
The technological level of the participants





If, for instance, the project is a hobby or home-based business, and you already own an adequate PC complete with an operating system you are already familiar with, it might not make sense to change to another OS. You would only be adding time (learning all new software) and expense (new software at the very least and possibly a new, upgraded computer to run it on) to the project.

On the other hand, you might be a corporation that needs multiple computers for multiple users, with technologically aware employees. The upgrading to new equipment may already be viewed as a necessary cost of maintaining the competitive status of your company or its product. Then the next step of narrowing down the decision process is more important.





[bookmark: 24][bookmark: wbp01P56]Narrowing the Decision

Here are seven basic areas that are often used to evaluate an OS:


	
Ease of use



	
Reliability



	
Speed



	
Functionality



	
Integration with Microsoft technologies



	
Availability of free/open source software



	
Price





Let’s take them one at a time.


Ease of Use


[bookmark: 25][bookmark: IDX-7]Ease of use can be argued from either side, but it has always been considered a given that Windows was easier to use because of its focus on user-friendliness. However, over time, the Linux side of the argument has progressed to the point that the difference, if any, is fairly negligible. What used to be a big issue is now pretty much an even draw.




Reliability

If reliability is defined as hours of continuous use without needing to reboot the system, then Linux is clearly the winner. However, for most users outside certain environments (like real-time displays of critical information or Internet servers), the occasional reboot is not a critical issue. And perhaps you normally shut down your computer on a fairly regular basis anyway. Once again, both sides come out fairly even, except for continuous use situations, where Linux has the advantage.




Speed

Speed is another variable that changes as rapidly as the latest advances in both hardware and software. Once again, certain areas of use (most notably Internet servers required to handle huge volumes of information transfers) may find the Linux side of the debate handles individual file transfers faster, especially in an Internet environment. However, for most uses, there is no practical difference in speed between the OSs.

It should be noted, however, that some programs operate faster on one OS than they do on the other. For example, MySQL, depending on the situation, can operate 30 to 50 percent faster on Linux than it does on Windows. If your database is being accessed by large numbers of users simultaneously, this could be very important. If only one or a few users access it at any given time, speed becomes less of a factor on which to base your decision.




Functionality


Functionality refers to the availability of programs to perform needed functions on a particular OS. This used to be a big bone of contention, with many more programs developed for the Windows OS than for Linux. These days, almost everything that can be done on one platform can be done with the other, although it is usually accomplished with different programs. There are more programs than ever that have been ported to work on both OSs. If the same program isn’t available, usually other software can obtain the same end results.

So, if ease of use, reliability, speed, and functionality of the two OSs are more or less similar, we are still at a draw in the decision-making process, so let’s continue.




Integration with Microsoft Technologies and Free/Open Source Software


[bookmark: 26][bookmark: IDX-8]Two areas where there will always be clear differences are integration with Microsoft technologies and availability of free or open source software. Windows will probably always come out ahead with regard to integration with Microsoft technologies. Linux will probably always come out ahead when you’re considering the availability of free or open source software.

If you are already significantly invested in specific programs—through cost, industry standards, or experience in its use—it may make sense for you to stick with the OS that supports those programs. Occasionally, a specific program will function on both OSs. Then it is wise to look at how long it has been available for each OS. The one that has been available longer will be more robust and reliable, given that it has had more operational time for bug fixes and enhancements to occur.




Price

This leaves us with the final point of comparison: price. This is the one area where Linux is the undisputed winner. The development costs of software in an open source environment are often spread among many companies, and the licensing structure exists to promote that style of development (rather than enable a single company to recoup its much higher, individual development costs). Linux products are distributed free or at comparatively reduced fees, and they are often packaged in convenient bundles. If you decide to purchase the open source software, it is usually offered with support services at a much lower rate than proprietary software could ever afford to match.

Whether you are a private user or a company of whatever size, you can use the criteria described here to make an informed decision, without relying on the rhetoric of the entrenched proponents of both Windows and Linux. As in many areas, cost seems to be the overriding criteria, with the other six jockeying for place, depending on the type and complexity of your specific project. Whichever one you choose in the end, base that choice on reasons that make sense to you and apply to your specific situation.

Once you’ve decided on an OS, you’re ready to install MySQL. Read the next “Critical Skill” section if you’re using Windows, or skip to “Critical Skill 1-5” if you’re installing MySQL on a Linux system.








 







[bookmark: 27][bookmark: wbp01P77]Critical Skill 1.4 Install MySQL on Windows
To install MySQL on a Windows system, you need to have the following things available on your computer:


	
Windows 95, 98, Millennium Edition (Me), NT, 2000, or XP



	
A ZIP program to unpack the distribution file



	
Enough space on the hard drive to unpack, install, and create your desired databases[bookmark: 28][bookmark: IDX-9]






If you are reading this section, you are presumably using one of the specified Windows OSs.

If you do not have a ZIP program currently installed on your computer, you can download one of a variety of programs available on the Internet, including many freeware or free trial versions. WinZip, a widely used version of this type of program, is user-friendly and reliable; a free trial version is available for download at http://www.winzip.com. Also, the registered version is comparatively inexpensive.

If you are going to install a database on your computer, you need to have enough room for it. It can be difficult for anyone to predict how large their databases may eventually grow. MySQL needs around 100 megabytes (MB) to install. Beginners are recommended to have at least 150MB to 200MB of free space before running the installation process. One of the pluses about MySQL is its ease of mobility. If your database outgrows its current location, you need only copy the current data to another, larger location (such as a newly installed hard drive), and then change the datadir setting. As long as you have around 200MB, you can start your database. If necessary, you can easily expand your database and change the settings for your database later.

Note that if you require tables larger than 4 gigabytes (GB), you will need to install MySQL on an NTFS or newer file system and use the commands max_rows and avg_row_length when creating the tables.

When you’re using the Windows OS for your MySQL database, you’ll also want to install MyODBC on your computer. Open Database Connectivity (ODBC) is a standardized Application Programming Interface (API) that allows you to connect to SQL databases. That means client programs can access many different kinds of databases or data sources. When connecting to MySQL from Windows, many programs require an ODBC connection, MyODBC is the ODBC designed by MySQL specifically to interface with all its supported platforms. Just to make things slightly more confusing, MySQL has a new term, Connector/ODBC, coined to cover its entire ODBC product line, but for simplicity, we use the term MyODBC.




 







[bookmark: 29][bookmark: wbp01P85]Project 1–1 Install MySQL on Windows and Start the MySQL Service
In this project, you will install MySQL on your Windows machine. Then you will start the MySQL service, so that you can start using MySQL.



		Note 	
For the projects in this book, the MySQL installation default settings are more than adequate. The “Ask the Expert” section after the project covers questions about installing and running your database with the MySQL default settings.
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[bookmark: 31][bookmark: IDX-10]Open a web browser and go to http://www.mysql.com/downloads/index.html.




	
Scroll down to MySQL database server & standard clients and click the link for the (highest numbered) MySQL x.x -- Production release (recommended).




	
Scroll down to Windows downloads and click the Pick a mirror link at the end of the Windows 95/98/NT/2000/XP/2003 (x86) line.



	
Pick a mirror site close to you and click its link.



	
Select to save the file to My Downloads or another directory of your choice. After the download is complete, minimize your browser.



	
In Windows Explorer, go to My Downloads or the directory you chose and unzip the mysql-x.x.x-win.zip file. (You can either extract the files to a folder and save them in their unzipped format or install from within the ZIP program, which will save the files to a temporary folder during installation.)


[bookmark: IMG_1][image: Click To expand]



	
Double-click Setup.exe. The MySQL Servers and Clients installer wizard opens. No input is required on the Welcome screen.
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Click the Next button. The Information screen covers information about the configuration file (either my.cnf or my.ini) and the mandatory lines of information that are required for MySQL configuration. We’ll discuss the configuration files briefly after your installation is complete.
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Click the Next button. The Choose Destination Location screen, shown next, appears.
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[bookmark: 33][bookmark: IDX-12]


	
If possible, accept the default storage location and click Next. However, if you need to use a folder other than the default, click Browse and select it. After you choose the storage folder, the Setup Type screen appears.
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Make sure the radio button for Typical is chosen, and then click the Next button. Typical animated graphics will appear, indicating the progress of the installation. When it has completed, click the Finish button in the screen that appears.
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To start the MySQL service, open Windows Explorer to C:\mysql\bin and scroll down to winmysqladmin.exe.



		Note 	
For later convenience, you may want to place a shortcut on your desktop by right-clicking the winmysqladmin.exe file, selecting Create Shortcut, and then dragging the resulting icon onto your desktop area.
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Double-click winmysqladmin.exe. The WinMySQLAdmin window flashes briefly on the screen and is replaced by the Quick Setup window. In this window, enter a user name and password. We recommend root as the user name and a password that is not a word found in the dictionary.
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		Caution 	
The user name and unencrypted password will appear in the my.ini file, which is located on the C:\ drive in either the \Windows or \WINNT folder, depending on your operating system. For security reasons, you may wish to make this password unique from your other passwords and also have a password on your screensaver to prevent unauthorized access.








	
Click the OK button. The MySQL traffic light appears in the tray on the right side of the Windows toolbar. The green (or bottom) light should be “on” (the most noticeable), indicating that the MySQL service is running. If the red (or top) light is on, right-click the traffic light and click either WinNT or Win9X, and then click Start the Service. The amber (or middle) light indicates that the service is in the process of shutting down or coming up, and it is usually only a momentary status indicator.
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[bookmark: 36][bookmark: wbp01P101]Project Summary

If you followed the steps in Project 1-1, you now have MySQL installed on your Windows computer. You also started the MySQL service, which should be running now.[bookmark: 37][bookmark: IDX-15]


In step 8 of the project, you saw that the Information screen of the installer wizard gives some basic, if slightly confusing, information about the two types of configuration files: my.cnf and my.ini. The older name for the configuration files is my.cnf, and that filename is still supported. The newer name, and the name MySQL searches for first, is my.ini.

MySQL requires either the my.cnf or my.ini file in order to run. However, if you start MySQL for the first time without one of these files, the program will make the file for you, complete with default settings. MySQL recommends that novice users let its startup routine create the default configuration file for them. If you let the program create the my.ini file, you are operating with the MySQL recommended default settings.

Experienced users who may need different configuration settings can either use the program-generated configuration file (my.ini) or select one of the files provided in the \mysql\ directory: my-huge.ini, my-large.ini, my-medium.ini, or my-small.ini. See the “Ask the Expert” section after Project 1-2 for more information about changing configuration settings.





[bookmark: 38][bookmark: wbp01P106]The WinMySQLAdmin Tool

Now that the MySQL service is installed and running, let’s look at the type of information available from the WinMySQLAdmin tool. Right-click the traffic light in the toolbar tray and click Show Me. A window similar to Figure 1-1 will appear, with the traffic light in the upper-right corner.
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 Figure 1-1:  The default view of the WinMySQLAdmin tool before MyODBC has been installed
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Right-clicking anywhere in this window gives you the following menu options:


	

Hide Me Use to minimize WinMySQLAdmin but leave it running to continue to collect data about the MySQL service. There is also a Hide me button in the lower-left corner of the WinMySQLAdmin window.



		Note 	
Clicking the X button in the top-right corner of WinMySQLAdmin will close the WinMySQLAdmin window. It will not shut down the MySQL service.








	

Win9X or WinNT One or the other will be active, depending on your OS. Both lead to the next level of menu options.



	

Shutdown this Tool This closes WinMySQLAdmin but does not shut down the MySQL service.



	

Stop the Service This shuts down the MySQL service but does not close WinMySQLAdmin. It also activates the following two choices on the second level of menu options.



	

Start the Service This restarts the MySQL service.



	

Remove the Service This starts an uninstall wizard to remove MySQL from your computer.





If you choose Shutdown this Tool, Stop the Service, Start the Service, or Remove the Service, a window pops up, asking you for verification of the chosen procedure as a safety precaution.


Figure 1-1 also shows the rows of nine tabs at the top of WinMySQLAdmin: Environment, Start Check, Server, my.ini Setup, Err File, Variables, Process, Databases, and Report. The good news is that you do not need to know much about these tabs to start working with MySQL and building your first database. However, they do contain some useful information, so we will take a quick look at each of these tabs.


The Environment Tab

The Environment tab (Figure 1-1) shows basic information, such as the user and computer names you entered into your OS when you installed it. The Server section shows statistics like uptime (how long the MySQL service has been running since last started), the number of threads running, and the number of open tables. It also states what level of MySQL is currently installed and whether you have ODBC connections or an ODBC driver installed. The Not Found in the MyODBC window in Figure 1-1 means that there are no ODBC connections, and the Driver 3.51 Not Found means the ODBC Driver is not installed yet.




The Start Check and Server Tabs


[bookmark: 41][bookmark: IDX-17]The Start Check tab simply shows the system checks MySQL goes through when it starts the service. This information might be useful in debugging the database if it refuses to start.

The Server tab shows the number of processes that have been or are running and updates itself at regular intervals.




The my.ini Setup Tab

The my.ini Setup tab, shown in Figure 1-2, is interesting in several ways. It shows the my.ini file that MySQL created for you when it initially started up after installation, including some lines of code that are written in the correct format for use later, but commented out with a pound sign (#) until you decide that you need them.
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 Figure 1-2:  The my.ini tab has buttons to safely edit and resave the my.ini file.


The Pick-up and Edit my.ini values and Save Modifications buttons allow you to edit the my.ini file through this interface without using an outside text editor. Using these buttons is a safe way to edit the my.ini file, because you can’t accidentally resave it to the wrong place.

If you want WinMySQLAdmin to automatically open and start MySQL any time you start or reboot your computer, you can click the Create ShortCut on Start Menu button.




The Err File, Variables, Process, and Report Tabs


[bookmark: 43][bookmark: IDX-18]The Err File, Variables, Process, and Report tabs show information that may be useful as you become more familiar with MySQL. You may want to take a glance at their current contents to familiarize yourself with the types of information they hold. It’s not important that you understand it all, but do try to get an idea of where you can find particular information later if you have problems or want to view statistics.




The Databases Tab

The Databases tab shows all the individual databases set up within MySQL and their component table structure and keys. Initially, mysql and test are the default databases, and you should be able to see those.


Figure 1-3 shows the Databases tab with the mysql database selected (clicked in the Databases list in the upper left) and the columns_priv table selected (click in the Database Tables list in the upper right). The Table Columns list box shows how each field in the selected table (columns_priv) is defined. The Table Indexes list box shows what, if any, indexing key or keys have been set in the selected table.
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 Figure 1-3:  The Databases tab showing the columns_priv table information of the mysql database
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If you select the test database, you will see that it does not have any tables defined yet. The mysql database holds the user information for your MySQL service in general. For instance, information about the user name and password you entered during startup and the existence of the two default databases is stored here. Any subsequent users you allow access to the system and databases you build will be added to the information stored in mysql.

You should not alter the mysql database for experimental purposes. If you want to try commands before creating your first database, do your experimenting in the test database only. As the name suggests, that is its purpose.

As you saw on the Environment tab of WinMySQLAdmin, you do not have an ODBC driver installed yet. Let’s take care of that now.








 







[bookmark: 46][bookmark: wbp01P133]Project 1–2 Download and Install MyODBC on Windows
In this project, you will complete your setup on a Windows computer by downloading and installing MyODBC, which allows you to access databases from a Windows computer. We use MyODBC in Module 7.
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Open a web browser and go to http://www.mysql.com/downloads/api-myodbc-3.51.html.




	
Scroll down to Windows downloads and click Pick a mirror at the right end of the Driver Installer line.



	
Choose a mirror location near you and click its link.



	
Select to save MyODBC-3.51.06.exe into My Downloads or another folder of your choice.



	
Close your browser and open Windows Explorer to My Downloads, or whatever folder you chose to use. Double-click MyODBC-3.51.06.exe.



	
The installer wizard will open, showing the MyODBC Welcome screen, which is shown next.
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Click the Next button. The ReadMe screen opens.
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Click the Next button. The Start Installation screen opens. It says to choose Next to continue or use the Back button to reenter installation information, but your memory hasn’t fooled you—if you click the Back button, there is no place to enter any such information.
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Click the Next button. The installation progress bars will show fleetingly, and then the Finished window appears.
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Click the Finish button.[bookmark: 50][bookmark: IDX-22]




	
To check the MyODBC installation, close WinMySQLAdmin (right-click, choose Win9X or WinNT, and then choose Shutdown this Tool).



	
Open WinMySQLAdmin, either by using the shortcut you placed earlier on your desktop or the one at Start | Programs | Startup | WinMySQLAdmin if you used the Create ShortCut on Start Menu button on the my.ini tab. If you haven’t set up either of these options, locate winmysqladmin.exe in the C:\mysql folder and double-click it.



	
Once WinMySQLAdmin is open again, check the MyODBC window in the Environment tab. It will still say Not Found, as it did in Figure 1-1 because you have not set up any ODBC connections yet, but it will now list information about the ODBC driver and its .dll locations.
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[bookmark: 51][bookmark: wbp01P142]Project Summary

You now have both MySQL and MyODBC drivers installed on your Windows computer. MyODBC drivers allow a variety of programs to connect and interact with MySQL. You will learn more about MyODBC in Module 7, which covers GUIs and other Windows-related data-handling options.
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Ask the Expert



[bookmark: 53][bookmark: IDX-23]Why might I change the default settings in MySQL?


The two most common reasons for changing defaults are these:


	
You see a performance decrease in the database’s operation.



	
You want to do something that requires a lot of resources.





If you notice a decrease in performance, it can often be solved by changed the amount of RAM specified in the my.cnf or my.ini file from the default setting of 8MB. This usually happens after the database has been in place for a while and is growing either in size or number of users. In that case, the change to the setting would be permanent. Some changes can be done temporarily, though. For instance, if you needed to insert a few million rows into your database, you could change the my.ini file settings to make doing this one thing easier. Then, when you are finished with the insertion, you could return the settings to the way they were for normal operation.


When should I change the default settings in MySQL?


The important thing is to realize that at the beginner’s level, you probably don’t need to change them at all. They are certainly adequate to accomplish the projects in this book. However, later on, you may need to change them. Then you need to figure out the relative size of your MySQL database. Is it small, medium, large or huge? Even though this is a relative question, you should have a general idea of how big the database currently is or is going to be in the near future. For most noncorporate/commercial use, small or medium will probably be the answer to that question.

MySQL has included, in the download, four files that correspond to the potential size of your database. In other words, they give you four template files to start from: my-small.cnf, my-medium.cnf, my-large.cnf, and my-huge.cnf. Any of these files can replace the my.cnf file in Linux—the file is located in the /etc directory. In Windows, one of these files would replace the my.ini file. They all represent a starting point from which you can tailor the settings to meet your needs.


What settings should I change?[bookmark: 54][bookmark: IDX-24]


We will assume that you are using the default table type in MySQL, which is MyISAM. (Module 2 covers table types.) The main setting you need to consider changing in the my.cnf or my.ini file is the key_buffer setting, which controls how much RAM is allocated for the storage of indexes. By default, it is set at 8MB. If you have a computer whose only function is to be your MySQL server, then the sum of the data size in the indexed columns may be greater than 8MB. If this happens, the MySQL application will need to swap to the hard drive to keep up because the buffer size is only 8MB. Swapping slows the performance of your database.

This buffer is the culmination of all of the indexed data (data size) from all of the tables in all of the databases running on the MySQL server. If the server has a total of 2GB of RAM, you may easily have over 1GB of unused RAM that is essentially sitting idle and can be used for this function. Remember that when you set these buffer settings, you are reallocating RAM, and this RAM will not be used for anything else. Once MySQL allocates a portion of RAM for itself, nothing else is allowed to use it, even if it is idle. If your computer is used for other things in unison with MySQL (including the operating system itself), then some RAM needs to be left for those operations.

Another setting you will probably change, once your real database is up and running, is one or more of the logging functions. Module 7 gives a more complete picture of the available settings with which you may alter your MySQL database should practical experience demonstrate the necessity. For now, simply remember that logging functions can be turned on and off in your my.cnf or my.ini file. By setting logs on and specifying their locations in the my.cnf or my.ini file, you save time by having logging taken care of automatically. It also means that you don’t need to remember to turn on the logs. The one time you forget will likely be the one time you truly need the information gathered by the logging functions.


What other settings might I eventually change in the my.cnf or my.ini file?


You can tell the MySQL server not to load variables and preallocate resources for table types you are not going to use, such as Berkeley (BDB) tables. You would do this by inserting the setting skip-bdb. If variables are loaded for a table type you are not using, part of your RAM still gets allocated for it, and once again, cannot be used by anything else (even other MySQL functions), which means you are reserving resources that will never get used.

You might also need to change which port the MySQL server uses. You can do this by inserting the setting port=3306, for instance, in the [mysqld] section of the file. You might want to do this for security reasons, or if you are running MySQL through an Internet host, you may be required to do it by your hosting company because of its setup. If you need to change the port number, you do it in the my.cnf or my.ini file. And if you do change the port number, you must remember to change which port the client is attempting to connect through in the client’s settings. These topics will be covered in more detail in Module 8.
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[bookmark: 55][bookmark: wbp01P160]Critical Skill 1.5 Install MySQL on Linux

[bookmark: 56][bookmark: IDX-25]It’s easy to install MySQL on a Linux OS. In order to download the files, you will need a Linux browser, an FTP program, or access to a Windows browser and FTP program.

Unlike with Windows installations, Linux users rarely need to install MyODBC (the ODBC designed by MySQL). MySQL’s manual notes that ColdFusion is the only commonly used program that requires the MyODBC interface.

Before you install the database on your computer, make sure you have enough room for it. It can be difficult to predict how large a database may eventually grow. MySQL needs around 100 megabytes (MB) to install. Beginners are recommended to have at least 150MB to 200MB of free space before running the installation process. As long as you have around 200MB, you can start your database. If necessary, you can easily expand your database and change the settings for your database later.




 







[bookmark: 57][bookmark: wbp01P164]Project 1–3 Download and Install MySQL on Linux
In this project, you will download MySQL, install it, and set a password. Depending on whether or not your Linux computer is set up to use a graphical interface (startx), you may use a Linux browser to download the necessary files, transfer the files using a file transfer program (FTP) to a MySQL mirror site (ftp <close-ftp-site-from-list-on-MySQL-site>), or use a browser on a Windows machine and an FTP to place them on your Linux machine.



		Note 	
The screen captures for the Linux-related projects were taken by using a Windows-based program to view the Linux command line. Therefore, the window’s appearance will differ slightly from that of a Linux-based one, but the command-line view is the same.
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Open a browser and go to http://www.mysql.com/downloads/index.html.




	
Scroll down to MySQL database server & standard clients and click the link for the (highest numbered) MySQL x.x -- Production release (recommended).




	
Scroll down to the box labeled Linux RPM downloads.[bookmark: 59][bookmark: IDX-26]




	
Download the appropriate (for most users, Linux x86 RPM downloads) Server and Client Program RPMs to /usr/local/src.



	
From the /usr/local/src directory, you can install both the Server and Client packages at the same time with the following the RPM command:

rpm -i <server filename> <client filename>


[bookmark: IMG_18][image: Click To expand]

Alternatively, you can install them separately with the following two commands, which check to see if there are previous versions already installed, and if so, upgrades instead of running a full installation:

rpm -Uvh <server filename>
rpm -Uvh <client filename>



	
To verify that MySQL is installed and running, enter the following command:

 mysqladmin -p ping

If MySQL is running, it will return the message “mysql is alive.” If not, it will return an error message.
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As the screen showed when you ran the rpm command to install MySQL, there is no password on the database on initial startup. For security, it is important to set a password for the root MySQL user now by entering the following two commands, one at a time. The first command sets the root password as pa55w0rd (you should type your own chosen password in place of pa55w0rd). The second line sets the password of root@localhost (`hostname` determines the localhost name and places it in the mysqladmin command).



		Note 	
Make sure to use the backtick to surround the word hostname rather than the single quotation mark. The backtick (`) is usually located in the upper-left corner of the keyboard, with the tilde (~) as its shifted symbol.

/usr/bin/mysqladmin -u root PASSWORD pa55w0rd
/usr/bin/mysqladmin -u root -h `hostname` PASSWORD pa55w0rd
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Type mysql -p and press ENTER. The password prompt will come up.



	
Type your password and press ENTER. The prompt will change from the localhost/directory prompt to the mysql prompt.
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[bookmark: 61][bookmark: wbp01P180]Project Summary


[bookmark: 62][bookmark: IDX-28]You now have all the necessary software installed on Linux to proceed to the rest of the projects. Your computer has two default databases installed: mysql and test. MySQL has created a my.cnf file with default settings for you in the /etc directory. For information about why you might change from those defaults, see the “Ask the Expert” section that preceded “Critical Skill 1.5.”







 







[bookmark: 63][bookmark: wbp01P182]Critical Skill 1.6 Learn How to Use the Command Line
You may have heard arguments about working on the command line versus using a graphical user interface (GUI) client. These arguments tend to be all for using one or the other. The truth is that both have their strong and weak points.

The main argument you hear for GUIs is that they are faster and easier to use. That assertion is both true and false. GUIs do tend to have a shorter learning curve, since they follow the user-friendly principles we all have come to know and understand. So, in that sense, they are faster to use, especially at the beginning of your learning process. On the other hand, GUIs are programs that take a certain amount of time to start up and get ready to function. If you need to send only one command to MySQL, no matter how bad of a typist you are, it is often quicker and easier to do it from the command line than to open your GUI to execute it.

Our consideration here is which interface works as the better tool for learning how to use MySQL. It’s nearly always true that if you need to type a command to get something done, you will have less difficulty remembering it later. This is usually not the case when you are using a point-and-click interface. The GUI seems simple and clear at the moment you are using it, but you’ll often experience a complete memory blank when faced with the same task later. You can only make (and find later) so many notes with hurriedly scribbled syntax on them.

As you learn the basics of MySQL, this guide will focus solely on using the command line to communicate with MySQL through the MySQL Client. This is not because we’re sadists, but because in the end, it will help you learn MySQL quicker and more effectively. Also, the same commands and responses are seen, whether you’re operating in a Linux- or Windows-generated environment. It should make the overall concepts easier to grasp and remember, while reinforcing the underlying syntax and language patterns that make up MySQL administration, definition, and reporting tasks.

Once you can define a new database and its tables, edit their contents, and distill basic and more complex knowledge out of their contents using queries, then (in Module 6) you will return to the GUI. Then you will be armed with the foundation of knowledge that will allow you to use the GUI even more effectively. There will probably be moments when working on the projects ahead that you will be tempted to avoid the more time-consuming command-line typing, but repetition and practice are what turn bare-bones knowledge into instinctive skills, and none of the projects will require horrendous amounts of typing.[bookmark: 64][bookmark: IDX-29]


By the time you have reintroduced GUIs into your repertoire, you will not have to decide whether the GUI or the command-line method for using the MySQL Client will be faster or easier to accomplish a given task. At that point, it will be instinctive, because you will have developed the underlying experience—the muscles so to speak—that enable you to use the GUI to its fullest potential, instead of merely as an intellectual crutch. So, for all you GUI devotees, be patient; there is method in this command-line madness. For those of you used to a command-line approach, it’s still the best way for you to acquire the basics you want, but for some things, the GUI will win out in the end, even with you.

Now let’s take a look at running commands from the command line, so you’ll be prepared for your command-line work in the following modules. Read either the section about using the command prompt in Windows or using it in Linux, depending on the OS on which you’ve installed MySQL.



[bookmark: 65][bookmark: wbp01P190]Using the Command Prompt in Windows

To use the MySQL command line, you must first open a DOS window. An easy way to do this is by selecting Start | Run from the desktop, entering cmd, and clicking the OK button. You can also use the Command Prompt command from the Start | Programs menu. You may find it convenient to right-click the Command Prompt icon on the menu and make a shortcut, which you can then drag to your desktop for easy access.

When the Command Prompt window opens, type cd \mysql\bin and press ENTER. You are now in the directory with the MySQL executables. Type mysql and press ENTER to get to the command line mysql prompt.


[bookmark: IMG_22][image: Click To expand]
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Now that you are at the MySQL command line prompt, let’s look at a few commands that are essential. Type help and press ENTER. As shown in Figure 1-4, a list of all the MySQL commands appears, along with a backslash (\) shortcut for each. A backslash shortcut is an abbreviated way of typing a command using a backslash and a single letter. While it is not necessary to memorize them, learning the ones that correspond to the commands you use most often will save time by eliminating typing.
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 Figure 1-4:  The help listing of MYSQL commands and shortcuts in Windows


Notice that the help listing also includes a syntax reminder, which says that the command words must come first in the line and must end with a semicolon. In practice, only queries require the ending semicolon. You can enter other commands (help, for instance) without a semicolon, and they will still function properly. However, getting into the habit of using the semicolon, whether or not is required, will help you avoid problems.[bookmark: 68][bookmark: IDX-31]


If you enter a command that requires a semicolon, such as show tables, without the semicolon and press the ENTER key, instead of executing the command, the MySQL Client displays an arrow-shaped prompt instead of the mysql prompt. The system will wait for the closing semicolon indefinitely.


[bookmark: IMG_24][image: Click To expand]

Once the concluding semicolon is entered, the command executes.
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To return to the standard C:\ prompt, type either EXIT or QUIT. The MySQL Client will display bye, and then you’ll exit the client.


[image: ]





[bookmark: 69][bookmark: wbp01P203]Using the Command Prompt in Linux


[bookmark: 70][bookmark: IDX-32]At the end of Project 1-3, you entered a password and then ended up at the mysql prompt. To see some of the essential commands, type help and press ENTER. As shown in Figure 1-5, a list of all the MySQL commands appears, along with a backslash (\) shortcut for each.
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 Figure 1-5:  The help listing of MySQL commands and shortcuts in Linux


The help screen also shows a syntax reminder, stating that the command words must come first in the line and must end with a semicolon. In practice, only queries require the ending semicolon. You can enter other commands (help, for instance) without a semicolon, and they will still function properly. However, it’s a good idea to get into the habit of using the semicolon.[bookmark: 72][bookmark: IDX-33]


If you enter a command that requires a semicolon, such as show tables, without a semicolon, when you press ENTER, the command won’t execute. Instead, you’ll see an arrow-shaped prompt instead of the mysql prompt.
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The system will wait for the closing semicolon indefinitely. Once the concluding semicolon is entered, the command executes.


[bookmark: IMG_29][image: Click To expand]

You can return to the standard prompt by typing either EXIT or quit. The MySQL Client will display bye and exit.


[image: ]






 







[bookmark: 74][bookmark: wbp01P213]Critical Skill 1.7 Know Your Resources

[bookmark: 75][bookmark: IDX-35]The main sources for information regarding MySQL are available through the company web site at www.mysql.com. As you have seen, the company maintains a worldwide network of mirror sites for users not located near the company headquarters in Sweden. The site also offers company profiles, product listings, and information about various support and training services, as well as extensive documentation in a variety of forms. You can access most of this information via the tabs at the top of the MySQL home page.

When you click a tab, the subtopics of each tab topic appear in the stripe immediately below the chosen tab. While there is both useful and interesting information on all the tabs, clearly two of them—Downloads and Documentation—will be your most visited destinations. MySQL subtlety acknowledges this by choosing a darker color for those two tabs to make them easy to locate.



[bookmark: 76][bookmark: wbp01P216]Downloads

The Downloads tab of the MySQL web site, as you have seen, contains a general overview page listing all the offered downloads and a page listing the worldwide mirror network. It works best to choose the download you are interested in, and then choose the closest mirror.

Aside from the MySQL database and the MaxDB (a supplementary database targeting large enterprise environments), several other items are offered:


	
Graphical client interfaces



	
APIs, both official (for C, Java and C++) and contributed (from Perl, Ruby, Python, .NET, and Ch)



	
MySQL logos (with an explanation of when you can and can’t post one on your web site without permission)





There are related downloads for Linux, FreeBSD, NetBSD, Solaris, SCO, Win32, NT, and OS/2, which you can explore, if your interests lead to any of those areas.[bookmark: 77][bookmark: IDX-36]


The final entries on the Downloads page are Contributed Software, Certified Hardware, and Certified Hosting. The Contributed Software downloads are applications and/or APIs developed by other companies to work in conjunction with MySQL. The Certified Hardware and Certified Hosting links feature companies that have entered into agreements with MySQL and have been certified to operate at certain predetermined levels or within predetermined agreements.

This page is arranged so that it can be searched by category or by keyword. The products listed on this page are described and have links to the sites where they can be obtained. Anyone can propose to add a link to these pages if they are registered with MySQL, but MySQL reviews the submissions before they are added to the site.

The More Information and Read Comments links lead to pages on the MySQL site. The Site or Publisher’s Site links take you to where you can obtain the product and get information about cost or availability of trial versions.





[bookmark: 78][bookmark: wbp01P224]Documentation

Now that you have MySQL installed, the Documentation tab on the MySQL web site, may prove useful. It contains links for the MySQL Reference Manual in several downloadable and online formats, mailing lists, articles, presentations, benchmarks, feature comparisons, and a searchable list of other MySQL-related sites.


The MySQL Reference Manual

The MySQL Reference Manual comes in two forms of PDF files (US Letter and A4). There is also a link to a softcover book, which can be purchased if you don’t like the idea of printing out the 1,029-page PDF. For most beginning users, however, the style of writing and the depth of information provided in the manual can be intimidating. There are many assumptions about the reader’s level of experience, which is why a beginner’s guide such as this one is the easiest way to develop the experience required to make the advanced information accessible.

As the beginning MySQL user progresses in knowledge and experience to more advanced levels, the most useful part of the documentation may be the online searchable manual with user’s comments, available at http://www.mysql.com/doc/en/index.html. The list of section topics on the left will expand to show the subtopics for easy navigating once you’ve gone through the initial pages. The search box in the upper-left corner allows for keyword searches and returns all instances within the manual. For a reminder, clarification, or brief explanation of an advanced command syntax or concept, this is undoubtedly the quickest way to find what you are looking for (providing you already have an understanding of the item in question and are simply looking for the details without explanation that manuals typically supply).[bookmark: 79][bookmark: IDX-37]


The last two indexes in the manual are the SQL Command, Type, and Function index and the Concept index. These indexes are worth putting in your browser bookmarks for the inevitable syntax reminder and concept clarification, as your experience with MySQL continues to progress.




The Mailing Lists

The mailing lists (http://lists.mysql.com/) are a way to obtain advice from other MySQL users. There are lists for general information, beginners, programmers, and application-specific questions. Lists can be a valued resource. Most members are genuinely helpful. Furthermore, the worldwide nature of the MySQL user base means that when you are trying to find an answer to a question, someone else is probably also online and may be able either to answer you or point you in the right direction.

MySQL recommends that all MySQL users join the Announcements list, which keeps you up-to-date on new releases and related products and services. It is not a high-volume list and is probably the best way to stay abreast of the improvements and innovations available with each new version.

Even if you have subscribed to a list before (and definitely if you haven’t), read through the Frequently Asked Questions page at http://lists.mysql.com/faq.php in order to learn the eccentricities and etiquette of these lists. Realize that MySQL AB does not moderate these mailing lists and has no control over the quality of content or service.







[bookmark: 80][bookmark: wbp01P234]Support & Consulting

Another resource from MySQL (and certainly the last resort for most noncommercial users) is available from the Support & Consulting tab of the MySQL web site. For the home user, it may be cost-prohibitive. For the commercial user, the situations and demands of your individual company’s requirements will dictate which of the many levels of support available from MySQL you need and/or can afford.





[bookmark: 81][bookmark: wbp01P236]Company

The Company tab of the MySQL web site lists MySQL partners who provide more in-depth support, consulting, and training in various locations around the world. You might be interested in this information if your MySQL usage becomes sophisticated enough to require professional-level training.






 







[bookmark: 82][bookmark: wbp01P238]Module 1 Mastery Check

	

[bookmark: 83][bookmark: IDX-38]Which pairs of the following words mean the same thing: row, field, key, record, index, column?



	
What is the distinguishing feature of a relational database?



	
Is open source software always free of cost?



	
What are the seven criteria you should use to evaluate operating systems?



	
Of the seven criteria used to evaluate operating systems, which show the most difference?



	
In Windows, if you require tables larger than 4GB, on what type of file system will you need to install MySQL and what commands must be used when creating the tables?



	
In Linux, what is the command syntax for installing an .rpm file?



	
In Linux, what is the syntax on the two commands to set a password?



	
What does ODBC stand for and which OS is most likely to require it?



	
Why does this guide initially choose to use the command line to interface with MySQL instead of a GUI?








 




Module 2:  Defining a Database

[bookmark: 85][bookmark: IDX-40][bookmark: 86][bookmark: IDX-39]This module will explain the different types of data, their uses, and why it is important to define your data correctly. With an understanding of the different types of MySQL data types, you can plan your database and its tables, identifying the name, type, size, and special settings for each field. Next, you will learn the commands to create databases and tables in those databases. The projects in this module will lead you through creating a database with tables, and then loading data into your newly made database tables, which will give you the foundation for the projects in the later modules.






[bookmark: 87][bookmark: wbp02GeminiP3]Critical Skill 2.1 Understand MySQL Data Types

You need to choose the correct data type when defining the fields of each record as you create the tables for your database. Some of the reasons that it is important to use the correct data type are straightforward. For instance, you can put numeric values in a text field, but you cannot use those values to do math. Therefore, any number you want to use for mathematical purposes (to total the number of items sold, for example) must be in a field that has been defined as some sort of numeric data type.

However, some of the reasons for choosing a particular data type for a field can be murkier. For example, you can make a text field that either is a fixed length or that automatically reflects the size of the data contained in it. The reasons why one would be better than the other are not immediately apparent, and indeed, usually depend on individual circumstances and requirements.

More than one company has called in expensive outside consulting support after several days of trying to troubleshoot a database problem, only to find that something as simple as the data type defining a field was all that was halting their database from proper functionality. So, taking the time to understand the various data types and selecting the most appropriate one can save you time, trouble, and sometimes money.

MySQL data types can be grouped into four sets: numbers, text, date and time, and defined group types. Table 2-1 lists the data types in each category.
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Table 2-1:  Data Types in MySQL



	
Numbers

	
Text

	
Date and Time

	
Defined Group







	
Integers: INT, TINYINT, SMALLINT, MEDIUMINT, BIGINT 

	
Normal strings: CHAR


	
Date and time: DATETIME


	
Enumerated lists: ENUM






	
Fixed decimals: NUMERIC, DECIMAL


	
Variable strings: VARCHAR


	
Date and time: TIMESTAMP


	
Sets of similar data: SET






	
Floating point: FLOAT, DOUBLE


	
Long text blocks: TINYTEXT, MEDIUMTEXT, TEXT, LARGETEXT


	
Date only: DATE


	 



	 	
Binary Long Objects: BLOB, TINYBLOB, MEDIUMBLOB, LONGBLOB


	
Time only: TIME


	 



	 	 	
Year only: YEAR


	 





Within each set of data types, the differences are not always clear from the word or partial word used in the code. For instance, on the surface, DATETIME and TIMESTAMP would seem to give you much the same information, and on a basic level, this is true. They both tell you time and date information; however, they do it in different formats and within different boundaries.[bookmark: 89][bookmark: IDX-41]


Before you start creating MySQL tables, you should understand the differences between data types and the reasons you might choose one data type over another. You don’t need to memorize the details about each type. You can always check the tables provided here for information about code syntax and number boundaries.



[bookmark: 90][bookmark: wbp02GeminiP29]Number Data Types

The number data types cover a lot of ranges and byte sizes. Don’t be intimidated by the wide variety of them. Make sure you understand the underlying concepts, and mark these pages for easy reference later.


Integers: TINYINT, SMALLINT, MEDIUMINT, INT, and BIGINT

An integer, in case it has been awhile since you were last forced to take a math class, refers to any of the natural numbers, the negatives of those numbers, or zero. There are five types of integer data in MySQL: TINYINT, SMALLINT, MEDIUMINT, INT, and BIGINT. Any of these types can be either signed or unsigned.


	
A signed integer can hold both negative and positive numbers and zero.



	
An unsigned integer can hold only positive numbers and zero.





The default value is signed. If you want the field to hold only positive numbers and zero, you must place UNSIGNED after the closing parenthesis:

<field_name> INT(width_value) UNSIGNED[bookmark: 91][bookmark: IDX-42]


The main difference between the integer data types is how much space each takes up. As a result of that specific size, the integer must hold numbers within a specific range. For instance, a TINYINT takes up only 1 byte of space. Because of this small space, it can hold only 256 sequential numbers: from 0 to 255, if unsigned, or from –128 to 127, if signed. In both these cases, the TINYINT holds 256 consecutive numbers, but the act of designating it as signed or unsigned radically changes which numbers it can hold.

If you define a field as TINYINT and the field’s value exceeds the maximum size, the value will be edited to reflect the highest number possible. This means that any number larger than the upper range for that field will be automatically truncated. For instance, in a field defined as an unsigned TINYINT, any number 256 or larger will be entered in the field as 255. In the case of an automatically incremented field, such as one that contains customer numbers, it will flawlessly count from 1 to 255, and then repeat 255 for each entry thereafter. You might spend a lot of time and effort looking for the cause of the refusal to increment (since it’s human nature to look for big causes before looking for little ones).

In the case of signed fields, the lower range works in the same way. No number smaller than the bottom of the range will be placed in the field.


Table 2-2 lists each integer type, along with the amount of bytes it takes up and the exact range of its signed and unsigned versions.
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Table 2-2:  Integer Types in MySQL with Sizes and Ranges



	
Integer Type

	
Bytes

	
Signed

	
Unsigned







	
TINYINT


	
1

	
–128 through 127

	
0 through 255





	
SMALLINT
2


	
2

	
–32,768 through 32,767

	
0 through 65,535





	
MEDIUMINT
3


	
3

	
–8,338,608 through 8,388,607

	
0 through 16,777,215





	
INT
4


	
4

	
–2,147,483,648 through 2,147,483,487

	
0 through 4,294,967,295





	
BIGINT
8


	
8

	
–9,223,372,036,854,775,808 through 9,223,372,036,854,775,807

	
0 through 18,446,744,073,709,551,615







For a beginner, it can be difficult to guess just how big a particular range of numbers may need to grow. A good first rule of thumb is, when in doubt, make it bigger. However, if you were to consider only that, you would always choose the BIGINT data type, so there are other considerations.

Most people will probably never need an integer space that will hold a number that has more than 19 digits, which is the maximum in a BIGINT field. It is safe to assume (given that the people who wrote MySQL probably don’t like typing any more than the rest of us) that the data type with the shortest designation, INT, is probably the one the MySQL developers expected to be used the most. In a number field that is not holding bar codes or accounting data of a corporation, the ability of a field to hold a number slightly over 4 billion is arguably adequate.[bookmark: 93][bookmark: IDX-43]


But why shouldn’t you just choose the largest integer range available so you don’t ever need to worry about running out of room? The answers are storage and speed.

In an age where pocket calculators hold more memory and computing power than computers that filled entire rooms only 40 years ago did, it is easy to dismiss concerns about storage. Still, it is counterproductive and costly to use two or three times the space to store a field than necessary. Using an extra 2 bytes or 4 bytes doesn’t seem like much when you are contemplating only a single record, but multiply that record times the hundreds, thousands, or more times it may appear in its table, and you begin to see a waste of space that you paid for yet are not using.

The other consideration is speed, and it involves something that most computer users don’t think much about: read time. Consider for a moment listening to a music CD. If you want to listen to the next track, it takes only a moment for the head to move from track 2 to track 3, for instance; however, if you are at the beginning of a CD and decide you want to listen to a track at the end, it takes a few more moments for the head to move into place and the new music to begin. Movements similar to that happen in your computer hard drive all the time, although at a considerably faster speed than on your CD player. On a computer, the time saved when point A and point B are closer rather than farther happens in increments of time that are small enough to be an abstract concept to most of us.

If you have 1,000 records in a table on your database, and one of the fields is defined as INT, then each field takes up 4 bytes. If, instead, it is defined as SMALLINT (assuming that the field in question is not likely to exceed 65,535 places), each field takes up half that space. The database would be able to access any record from any other record faster at the 2-byte field size than at the 4-byte field size, simply because there is less ground to cover. An example of such a field is one destined to hold five-digit ZIP code numbers, where the largest number possible is theoretically 99999. Clearly, it will never go over the 65,535 upper limit, so any designation larger than SMALLINT is wasted space.

If you are the only person ever to access your database, then the speed consideration may involve amounts of time so small as to be unnoticeable. On the other hand, if your database exists online in a real-time environment, such as a company-wide intranet or on the Internet, many users may access the data simultaneously. In this case, the small increments of time saved by using the more appropriate field size could lead to less stress in the workplace or increased customer satisfaction. Users in any situation do not like to wait for a computer to give them the response they need.

As noted earlier, you should use TINYINT only when you are sure that the field you are defining will never need to hold a number bigger than 255 (unsigned) or 127 (signed). If you are concerned about storage and speed, choose your data types accordingly. However, most uses for beginners will easily fall into the INT data type, and there will be a clear reason for using one of the other data types. So, when in doubt, use INT.




NUMERIC and DECIMAL Data Types


[bookmark: 94][bookmark: IDX-44]The DECIMAL and NUMERIC types are interchangeable in MySQL. Both are defined as fixed decimals, which means the field is defined with a specific number of places to the right of the decimal point, as well as the total number of places in the whole field.

Despite the fact that these two types are intended to hold only numeric values, they are stored as characters; therefore, they should be used to store only numeric data and cannot be used for mathematical purposes. A company’s annual report might be printed from accounting data stored in this data type. It creates a kind of safeguard in that the data, once saved in fields defined with this data type, cannot be accidentally manipulated mathematically.

The syntax for the fixed-decimal types is DECIMAL(w,d) or NUMERIC(w,d), where wequals the total number of digits in the entire number and d equals the number of places to the right of the decimal to display. You can use the type without specifying either of these, specify just one, or specify both. If you don’t specify the number of digits in the number or decimal places, the defaults of ten digits without any decimal places will be used. Table 2-3 shows examples of code specifying the DECIMAL and NUMERIC types and what the displayed numbers might look like.
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Table 2-3:   Data Changed by Field Syntax When 123.4567 Is Inserted



	
Syntax

	
Code

	
Display

	
Description







	
DECIMAL(w,d)
DECIMAL(5,2)
123.46


	
DECIMAL(5,2)


	
123.46

	
More decimal places than the field has room for makes the data round up. (5 digits, 2 decimal places)





	
NUMERIC(w,d)
NUMERIC(7,4)
123.4567


	
NUMERIC(7,4)


	
123.4567

	
Exact fit. (7 digits, 4 decimal places)





	
DECIMAL(w)
DECIMAL(9)
123


	
DECIMAL(9)


	
123

	
No decimal specification defaults to 0 decimal places. (9 digits, 6 padded places to left of number)





	
DECIMAL
DECIMAL
123


	
DECIMAL


	
123

	
Default is 10 digits, 0 decimal places. (10 digits, 7 padded places to left of number)










FLOAT and DOUBLE Data Types

The FLOAT and DOUBLE data types are alike, except DOUBLE is stored in twice the amount of bytes, so it has a larger range than FLOAT. These two data types differ from DECIMAL and NUMERIC in that their decimal point is floating rather than fixed.


FLOAT numbers are approximations, which means some numbers might not be able to be stored exactly in the internal format and must be approximated. For instance, the numeric value of pi is an example of a number that must always be an approximation.


FLOAT provides a means of representing noninteger numbers with fractional parts. For example, 9.876 would be represented in storage by the integer 9876 and a 1 to indicate the floating position of the decimal; 987.6 would be represented by storing the integer 9876 and a 3 to indicate its decimal position. This contrasts with fixed-point arithmetic, where decimals defined in each field do not move (there are a fixed number of decimal points in each field, whether or not the value inserted into the field needs a decimal point to be clearly expressed).[bookmark: 96][bookmark: IDX-45]


For monetary data or comparisons of strict equality between values, the FLOAT data type is not the best choice; for control of program loops, it is a bad choice.

The FLOAT (or DOUBLE) data type works well for holding scientific numbers, as you can see from the signed ranges listed in Table 2-4. If UNSIGNED is specified, then negative numbers are disallowed.
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Table 2-4:  Ranges for Signed FLOAT and DOUBLE Data Types



	
Type

	
Signed Range







	

FLOAT
–3.402823466E+38 through –1.175494351E–38,
0, and
1.175494351E-38 to 3.402823466E+38




	
–3.402823466E+38 through –1.175494351E–38,
0, and
1.175494351E-38 to 3.402823466E+38





	

DOUBLE
–1.7976931348623157E+308 through –2.2250738585072014E–308,
0, and
2.2250738585072014E–308 through 1.7976931348623157E+308




	
–1.7976931348623157E+308 through –2.2250738585072014E–308,
0, and
2.2250738585072014E–308 through 1.7976931348623157E+308













[bookmark: 98][bookmark: wbp02GeminiP140]Text Data Types

Text can be any symbol that is used to communicate a concept. The alphabet comes to mind most readily, but symbols (such as punctuation marks) and numbers can be text, too. The caveat is, as we mentioned earlier, that numbers entered into a text field cannot be used to perform mathematical functions. A common example of text field that includes symbols and numbers as text is an address field. An address may contain a house number in numeric form, with a street name that also can contain a number and often punctuation, such as a period after an abbreviation or a space between words (as in 123 S. Broadway or 987 N. 21st).

Any number of text characters (alphabetical, numeric, or symbol characters) in a row is called a string. There are four types of strings that MySQL differentiates with separate data types: CHAR, VARCHAR, TEXT, and BLOB. The first three echo the three criteria of differentiation used for numeric data: fixed-length, variable-length, and long text strings. The fourth type, BLOB, is closely related to TEXT.


CHAR Data Type

The data type CHAR, which is short for character but usually pronounced like the word “car,” is a fixed-length string. That means the text field has a designated length—it always takes up that amount of space in the database table record, whether or not the data placed in it is that length. For example, if a field is defined as being 20 characters long, and you place the name Molly (5 characters) in that field, the field is still 20 characters in length. Any remaining space (in this case, 15 characters) is padded to the right of the data until it is the correct fixed length.[bookmark: 99][bookmark: IDX-46]


This might lead you to believe this field, either printed or displayed onscreen, would look something like “Molly ” but MySQL has designed the CHAR data type so the trailing (or padded) spaces are automatically stripped off on output with the CHAR data type even though the TABLE stores the data type as “Molly ”.

The syntax for this data type is CHAR(w), where w specifies the field length and can be a number from 1 through 255. If you just specify CHAR, the field defaults to one character.

Any comparisons for sorting CHAR fields are not case-sensitive, by default. If you want case to be considered, you can add the BINARY option: CHAR(w) BINARY. But note that there is a trade-off when you make CHAR case-sensitive: the padded spaces are not stripped off automatically on output. However since you know the padding occurs to the right of the value, you can strip off any extra spaces when printing the data.




VARCHAR Data Type

The syntax for VARCHAR is similar to CHAR—VARCHAR(w)—and the value for w can also be any number from 1 through 255. However, unlike with the CHAR type, if the data a VARCHAR field contains is smaller than the specified field length, the field size shrinks to match. If a field is defined as VARCHAR(7) and you enter “James” in the field, the field in the database table record will be only five characters long. If you enter “Crighton,” the field will still be only seven characters long, and the data in it will look like “Crighto,” because it was truncated when it reached the defined upper limit. Like the CHAR data type, VARCHAR is not case-sensitive unless the BINARY option is specified: VARCHAR(w) BINARY.



		Note 	
The VARCHAR data type actually stores its assigned value + 1. The extra byte is where the record width, represented in the syntax by w, is stored.






Both these data types have advantages and disadvantages. The VARCHAR type usually will take up less space than the CHAR type, because it varies its length to match the actual length of the data held in its fields. On the surface, this seems like a valid reason for choosing it above the other text types; however, this results in a slower access speed for that table. If all the fields are of a set length (as they are with CHAR), then the database can go directly to a given field in a table’s record by use of a simple mathematical formula. With VARCHAR, the database must look for the field, because the space it takes up can vary from record to record. So, the fixed length of CHAR makes it faster to access, and the variable length of VARCHAR makes it take up less storage space.

Another consideration is that having one VARCHAR field in each of a table’s records makes it necessary to treat all the records as if they were of varying length or, as it is sometimes referred to, dynamic. Also, in any varying-length table (a table with one or more varying-length fields in its records), any CHAR longer than three characters will be silently converted to VARCHAR.[bookmark: 100][bookmark: IDX-47]


A good rule of thumb is that you should put VARCHAR fields only in a table devoted to VARCHAR fields. Also, despite its variable nature, you should still try to define the VARCHARfield as close to a correct upper limit as possible. In other words, don’t use a VARCHAR(255)when a VARCHAR(42) will do.




TEXT and BLOB Data Types

The data types TEXT and BLOB are related and most easily explained by contrasting them with one another. Text fields, similar to integer fields, come in different sizes. Table 2-5 shows the amount of bytes each type is stored in and how large a string can be placed in it.

The TEXT data types exist for strings that are longer than 255 characters, which is the upper limit for CHAR and VARCHAR. They are variable in length, so you can think of them as a VARCHAR field that is as long as the upper limit of LONGTEXT. The data types TINYTEXT and VARCHAR can be used interchangeably. If you insert data that is longer than the upper limit of the field, the data is truncated to fit. The TEXT types are not case-sensitive, which means the words Chantel and chantel are exactly the same from MySQL’s viewpoint.

The BLOB data type (which has nothing to do with the 1950’s horror classic) is essentially the same as the TEXT data types (see Table 2-5), except for one crucial point: The BLOB type is case-sensitive, which means that the words Vicki and vicki are not the same.
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Table 2-5:   TEXT and BLOB Data Type Sizes and Upper Limits (in Bytes)



	
Data Type

	
Size

	
Bytes







	

TINYTEXT and TINYBLOB


	
28–1

	
255





	

TEXT and BLOB


	
216–1

	
65,535





	

MEDIUMTEXT and MEDIUMBLOB


	
224–1

	
16,777,215





	

LONGTEXT and LONGBLOB


	
232–1

	
4,294,967,295







If you put the same set of data containing words that begin with both uppercase and lowercase letters into two tables, one of which has the field defined as a TEXT type and the other as a BLOB type, and then sorted the contents of each, the resulting output would be in different order. Depending on what you do with your database, that small difference may not matter. However, if your sorts come out differently than you expect, the field type of the string you are sorting on may be the culprit.

The VARCHAR BINARY data type can be used interchangeably with TINYBLOB, because the BINARY notation makes VARCHAR case-sensitive.







[bookmark: 102][bookmark: wbp02GeminiP176]DATE and TIME Data Types

The DATE and TIME data types are all fairly similar, more like variations on a theme than different types. Both data types use a few basic notations and underlying rules that you need to understand to use them correctly.[bookmark: 103][bookmark: IDX-48]


The DATE and TIME data types use the following format:

YYYY-MM-DD HH:MM:SS

where:


	

YYYY represents the year



	

MM represents the month



	

DD represents the day



	

HH represents the hour



	

MM represents the minute



	

SS represents the second





The notation M serves as both minute and month, but generally, the range of numbers involved will make the difference between them clear. Also, the use of dash separators for the date and colon separators for the time clearly differentiates between them.

Although MySQL will try to interpret a date written in a different format (for instance, YYYY-DD-MM HH:MM:SS), it always expects to find the year in the leftmost position. This does not mean that you cannot have the year displayed on the right (MM-DD-YYYY or DD-MM-YYYY), but you must store it according to the MySQL expected format. (You will learn how to manipulate the display of date values in Modules 4 and 5.) Storing them in this format makes it easy to group together the same year’s data.

If MySQL gets data for a date/time field that does not correlate with the required format, a zero value is inserted. (0000-00-00 00:00:00). You can also enter a zero value if you do not know the correct data to enter into a specific record; however, afterwards, it is impossible to tell whether the zero value was inserted because of unknown data during input or faulty data.

MySQL does minimal data checking on data input. It checks to see if the month value is between 0 and 12, and if the date value is between 0 and 31. Any further data checking is the responsibility of the user inputting the data. The zero values are allowed as placeholders for unknown data. For example, if you know the month and year of a person’s birthday, but not the day, you can enter partial data with zeros for what is missing, and then complete the entry when the missing piece is available.

After the Y2K experience, most users understand why it’s best to use a four-digit value for a year. However, MySQL will accept a two-digit value and deal with it using the following rules:


	
Values in the range 0 through 69 will be interpreted and saved as 2000 through 2069.



	
Values in the range 70 through 99 will be interpreted and saved as 1970 through 1999.





Because this rule of thumb will be correct only part of the time, you will save time and effort by adjusting two-digit years into a four-digit format before entering them into your database.


DATETIME, DATE, and TIMESTAMP Data Types


[bookmark: 104][bookmark: IDX-49]You should use the DATETIME type, rather than the DATE type, only when both the date and time parts are necessary. If all you need is the date, you can save 5 bytes of storage in each record by defining your field correctly. The TIMESTAMP type is slightly different. It gets the current time and places it in the TIMESTAMP field.


Table 2-6 shows the storage size, basic format, and start and end ranges supported by DATETIME, DATE, and TIMESTAMP. MySQL states that this range of dates is what is supported, which means you can enter dates outside the range, but MySQL does not guarantee they will function properly.
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Table 2-6:   Date and Time Sizes, Formats, and Ranges



	
Type

	
Bytes

	
Format

	
Start Date

	
End Date







	
DATE
3


	
3

	
YYYY-MM-DD
1000-01-01


	
1000-01-01

	
9999-12-31





	

DATETIME and TIMESTAMP (version 4.1 and later)

	
8

	
YYYY-MM-DD HH:MM:SS
1000-01-01
00:00:00


	
1000-01-01
00:00:00

	
9999-12-31
23:59:59





	

TIMESTAMP (prior to version 4.1)

	
4

	
YYYYMMDDHHMMSS
1970-01-01


	
1970-01-01

	
Sometime in 2037







Prior to MySQL version 4.1, TIMESTAMP was stored as a pure number, without any separators or spaces. In version 4.1 and later, it is stored as a string, complete with separators. If you followed the appropriate project for your OS in Module 1, you have installed the latest version of MySQL, version 4.1.1 or above. If you are using an already installed, earlier version of MySQL, or have sought the advice of someone who is using a version prior to 4.1, the behavior of TIMESTAMP can be confusing.


TIMESTAMP and Automatic Updating In the following cases, TIMESTAMP is updated to reflect the latest time a field or fields in a record has been changed in the following manner:


	
An INSERT or LOAD DATA INFILE statement that does not specify a value for the TIMESTAMP column



	
An UPDATE statement that does not specify a value for the TIMESTAMP column and one of the other columns has a change in value



	
A TIMESTAMP value that is set to NULL







TIMESTAMP in MySQL Version 4.1 and Later In version 4.1 and later, TIMESTAMPacts exactly like DATETIME . . .TIMESTAMP acts exactly like DATETIME with one exception. In versions later than 4.1, TIMESTAMP may be run in Maxdb mode, but there is no automatic update function.

In MySQL version 4.1 only, TIMESTAMP does not run in Maxdb mode at all, but if you are not running in Maxdb mode, it does still allow for an automatic update function.[bookmark: 106][bookmark: IDX-50]


If a statement updates fields with the same data that is already in them, TIMESTAMP will not automatically update, because MySQL ignores the update (for more efficient functioning).


TIMESTAMP Prior to MySQL Version 4.1 Prior to version 4.1, TIMESTAMP was stored as a number, so you could narrow the TIMESTAMP field by defining it with a specific width. The most popular widths, for reasons clearly seen in Table 2-7, are 6, 8, 12, and 14.
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Table 2-7:   Effects of Narrowing the TIMESTAMP Field in MySQL Versions Prior to 4.1



	
Type and Size

	
Fomat







	
TIMESTAMP(14)
YYYYMMDDHHMMSS


	

YYYYMMDDHHMMSS






	
TIMESTAMP(12)
YYYYMMDDHHMM


	

YYYYMMDDHHMM






	
TIMESTAMP(10)
YYYYMMDDHH


	

YYYYMMDDHH






	
TIMESTAMP(8)
YYYYMMDD


	

YYYYMMDD






	
TIMESTAMP(6)
YYYYMM


	

YYYYMM






	
TIMESTAMP(4)
YYYY


	

YYYY






	
TIMESTAMP(2)
YY


	

YY











YEAR and TIME Data Types

The YEAR and TIME data types are simple. You use them when that data is all that you require for your database. Table 2-8 shows the basic size and range information for these two data types.
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Table 2-8:  Size, Range, and Formats for YEAR and TIME



	
Type

	
Bytes

	
Range

	
Format







	
YEAR
1


	
1

	
1901 through 2155

	
YYYY






	
TIME
3


	
3

	
–838:59:59 through 838:59:59

	
HH:MM:SS
HHMMSS
MMSS SS
HH:MM SS








The YEAR data type can be given a length of either 2 or 4: YEAR (2) or YEAR(4). As mentioned earlier, the Y2K experience is the classic example of why YEAR(2) should not be used. That being said, if you choose to use it, the value range is similar to the range listed in Table 2-8, but not exactly. With YEAR(2), 0 through 69 represent the years 2000 through 2069, and 70 through 99 represent the years 1970 through 1999. Illegal YEAR values—years before 1901 and after 2155 or nonnumeric characters—are stored as zeros (0000).



		Note 	

YEAR() allows input of either numeric or string values. However, if a two-digit YEAR() is defined as a number, its value range is 1–99 because when zero is specified, it will be interpreted as 0000 instead of 2000. If the YEAR() field is to be used mathematically, the four-digit version avoids this eccentricity.[bookmark: 109][bookmark: IDX-51]







The TIME data type has the basic format you might expect, but it also allows a variety of other formats, as shown in Table 2-8. What may be surprising is the large range, which is far outside the normal 24 hours in a day. This range allows for the storage of timing values, such as recording how long something has taken from beginning to end. Once again, if you try to enter a number that is outside this range, the value is stored as the closest upper or lower limit. For instance, 840:39:09will be stored as 838:59:59, the upper limit. Invalid TIME values are stored as 00:00:00.







[bookmark: 110][bookmark: wbp02GeminiP293]Defined Group Data Types: ENUM and SET

The ENUM and SET data types both involve a list or series of values defined when the field is defined. However, for ENUM and SET, it is better to think of the data type as the definition of a column of fields. This is because you specify all of the valid data items possible for every field in that table’s column when you define the table. After that, only those defined values may be entered into any field in that column.

These two data types both store data as string values (a series of alphanumeric characters perceived as a whole), but they handle the storage differently. ENUM creates an index for the allowable values defined, and then stores the index number, rather than the data itself, in the record field. ENUM allows only one choice from the defined list, which makes it a much smaller value to store.

The SET data type also has defined allowable values, but it stores them as the values themselves. It will allow you to store multiple instances of those values within one field. Therefore, depending on the values and how many of them are stored in a given field, the length of the field may vary considerably. Table 2-9 shows the differences in storage.
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Table 2-9:  Storage Comparisons of ENUM and SET



	
Type

	
Bytes

	
Storage Amounts

	
Defined Values Allowed







	

ENUM


	
1

	
Single value, using index number

	
0 through 65,535





	

SET


	
Up to 8

	
Multiple values, using actual values

	
0 through 64







So, why would you want to use either of these data types? A common use is for drop-down menus on web pages. The list of values you want in your drop-down menu would be the ENUM or SET you define. This approach offers a way to control what people can enter as a value for a particular column of fields in a database table. If you wanted the user to be able to input only one choice from the list of allowable values, you would use the ENUM data type. If you wanted the user to be able to input multiple choices from the list of defined values, you would use the SET data type.[bookmark: 112][bookmark: IDX-52]


Changes to the ENUM data type require an ALTER TABLE command. It is recommended that you use an ENUM to store only data that is unlikely to change very often. Putting a list of America’s 50 states in an ENUM list would be an example of data that does not change very often and from which you might want a user to select only one choice.


ENUM sorts by its index number, so if you desire predictable sorting, you should define the initial list of values in alphabetic order. You can view the index number of an ENUM list by using the syntax <column_name>+0, as in the following statement:

SELECT <enum_column_name>+0 FROM <table_name>;

The output will give you a list of the index numbers for each record in the table, instead of the contents of the records themselves.

If you had a list of CD titles (64 or fewer) and wanted to instruct the user to choose up to five favorites, SET would be the ideal choice. Each user’s record could list that user’s input, from zero through five favorites, which would all be stored in a single field. The values in the SET field are comma-separated, making it possible to retrieve them from the database usinga SELECT statement, and then parse the results to separate the data into its individual pieces. Modules 4 and 5 provide more information about handling and manipulating your data.

You now have a basic understanding of the MySQL data types. You’ve seen how they work, their uses, and their limitations, as well as why you might want to use them to store specific kinds of data. As stated previously, you do not need to memorize every detail of how they work. You just need to know how and why you might decide on one data type rather than another. When you need information about a specific data type, you can refer to this module.





[bookmark: 113][bookmark: wbp02GeminiP318]Progress Check




	

[bookmark: N2458]1. 


	
What are the three basic number data types?

	

[image: The three basic number data types are INT (TINYINT, SMALLINT, MEDIUMINT, INT, and BIGINT),  NUMERIC (or DECIMAL ), and FLOAT/DOUBLE . ]






	

[bookmark: N2486]2. 


	
What are the four basic text data types?

	

[image: The four basic text data types are CHAR, VARCHAR, TEXT , and BLOB . ]






	

[bookmark: N2502]3. 


	
What are the five date and time data types?

	

[image: The five date and time data types are TIMESTAMP, DATETIME, DATE, YEAR, and TIME . ]






	

[bookmark: N2518]4. 


	
What are the two defined group data types?

	

[image: The two defined group data types are ENUM and SET . ]







Answers



	

[bookmark: answer.N2458]1. 

	
The three basic number data types are INT (TINYINT, SMALLINT, MEDIUMINT, INT, and BIGINT), NUMERIC (or DECIMAL), and FLOAT/DOUBLE.





	

[bookmark: answer.N2486]2. 

	
The four basic text data types are CHAR, VARCHAR, TEXT, and BLOB.





	

[bookmark: answer.N2502]3. 

	
The five date and time data types are TIMESTAMP, DATETIME, DATE, YEAR, and TIME.





	

[bookmark: answer.N2518]4. 

	
The two defined group data types are ENUM and SET.













 







[bookmark: 114][bookmark: wbp02GeminiP327]Critical Skill 2.2 Plan Your Database

[bookmark: 115][bookmark: IDX-53]Before you actually create your MySQL database and tables, you need to plan how they will be set up. This planning involves choosing names for your database, tables, and the fields within the tables. You also need to decide which data type to assign to each field in your tables.

Of course, the plans you make for your database depend on the information it will contain. For the projects in this book, we will use a fictitious company and its data. Although the company may be whimsical, you will work through concrete examples that will make the learning process easier.

The fictional company is called DuckWear. As you might guess, this is an Internet-based company that sells a variety of costumes for pet ducks. Now it’s time to put yourself in their shoes, or at least in the shoes of the DuckWear database administrator.



[bookmark: 116][bookmark: wbp02GeminiP331]Naming Your Database

The first decision you need to make is what to call the DuckWear company’s database. Database names need to be a compromise between the desire to convey information about the database’s contents and the need to be concise. Naming a database too literally (like db or data, for instance) can lead to confusion later, when there are more databases running on the MySQL server or when someone else inherits the responsibility for maintaining the database.

MySQL has only a few rules for the name of a database:


	
The name can have a maximum of 64 characters.



	
The name cannot contain a forward slash (/), backslash (\), or a period (.).





We have decided it is logical to give the DuckWear company’s database the name duckwear.





[bookmark: 117][bookmark: wbp02GeminiP336]Naming Your Tables

Naming the individual tables (and the fields within them) in your database requires that you know what kinds of data you are going to store in them. As with the database name, the table name should tell you what it contains but also be concise.

Very specific names (like duckwear_customer_information, for instance) may be very informative, but they become increasingly annoying to type in on the command line. They take too long and give too many opportunities for typos. For most people, a name like duck_cust will be intuitive enough to be nearly as informative, yet much easier to type than the longer version. It is also common to store a brief description about the table in the comment section when creating tables by adding the syntax comment="<comment string"> to the [table options] part of the CREATE TABLE syntax. This can help you remember, or future administrators learn, the purpose of the table.[bookmark: 118][bookmark: IDX-54]


A MySQL table name can be a maximum limit of 64 characters and cannot use the forward slash (/), backslash (\), or period (.) characters. In addition, MySQL has a list of reserved words (see Appendix B) that are not recommended for use as names for tables or columns.



		Note 	
The MySQL reserved words, for the most part, function as data types, commands, or predefined functions, and the improper use of them can cause syntax errors. There are ways around this. For instance, you can use a reserved word as a name by surrounding it with backticks or double quotation marks. However, the easiest approach is simply to avoid using reserved words for names. Appendix B provides a listing of the MySQL reserved words.






We have decided that all the table names in the duckwear database will start with duck_. The table of customer information will be named duck_cust.





[bookmark: 119][bookmark: wbp02GeminiP342]Naming and Defining Fields

After working with the DuckWear CEO, you have come up with a list of information that should be included in the duck_cust table. It will include a customer number, customer name and address, the duck’s name, and the duck’s birth date. Now you need to decide on a name for each field and choose an appropriate data type and size for it.

Developing a system, or convention, that allows you to tell at a glance what table a specific field name belongs to can save you time and effort and work as a safeguard against inserting data into the wrong field by mistake. But be careful; if the system you develop is unnecessarily complicated, it may eventually become more of a hindrance than help, particularly if someone else becomes responsible for database maintenance. It needs to be logical but also clear enough that its patterns are easily recognized and emulated.

In the end, it all boils down to a matter of personal preference. Whichever convention you choose, the important thing is to stick to it. If you have a few names that defy convention, they will always be the ones you end up mistyping the most.

For the duck_cust table, all the words in field names will be separated by an underscore for easier readability, and the field names will start with the word cust.



		Note 	
An alternative convention to enhance readability is to use uppercase letters to make the names clear, instead of using a separating underscore (for example, DuckCust for the table and CustDuckName for that field). However, if you are running your MySQL database on a Linux-based computer, remember that your OS is case-sensitive. This means that DuckCust and Duckcust are two different names.[bookmark: 120][bookmark: IDX-55]







You should write down your plans for each of your field names, type, size, and special settings. Having this information before you create a table will help you to avoid mistakes. You can alter a table’s definitions after you have created it, but your work will be much easier if you don’t need to make those kinds of changes later.


Table 2-10 shows the field listings for the duck_cust table and how they can best be defined.
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Table 2-10:   Initial Fields for the DuckWear Customer Table (duck_cust)



	
Information

	
Field Type

	
Field Size

	
Special Settings

	
Field Name







	
Customer number

	

MEDIUMINT 


	
Default

	

NOT NULL


AUTO_INCREMENT


	

cust_num






	
Customer title

	

TINYINT


	
Default

	 	

cust_title






	
Customer last name

	

CHAR


	
20

	

NOT NULL


	

cust_last






	
Customer first name

	

CHAR


	
15

	

NOT NULL


	

cust_first






	
Customer suffix

	

ENUM


	
Default

	 	

cust_suffix






	
Address

	

CHAR


	
30

	

NOT NULL


	

cust_add1






	
Apt. number

	

CHAR


	
10

	 	

cust_add2






	
City

	

CHAR


	
15

	

NOT NULL


	

cust_city






	
State

	

CHAR


	
2

	

NOT NULL


	

cust_state






	
ZIP code

	

CHAR


	
5

	

NOT NULL


	

cust_zip1






	
Plus 4

	

CHAR


	
4

	 	

cust_zip2






	
Duck's name

	

CHAR


	
25

	

NOT NULL


	

cust_duckname






	
Duck's birth date

	
DATE

	
Default

	 	

cust_duckbday









Requiring Information with the NOT NULL Setting

You will notice many of the fields in Table 2-10 have the additional setting of NOT NULL. This means that data is required for these fields. Even if you do not know the correct data, some sort of default entry needs to be made. For example, you might enter "n/a" if you don’t know the duck’s name. That way, it is clear that the data was unknown and not accidentally left out.

Although the other fields for the customer address are set as NOT NULL, the one for the “plus 4” ZIP code is not. Since it is not absolutely necessary to have the plus 4 information in an address, it can be optional.

Similarly, a customer does not need to provide a preferred title like Mr. or Ms., even though DuckWear has politely decided to offer the choice in an attempt to use the correct title on a mailing label. And a customer may not have an apartment number, so this field can also be considered optional.




Automatically Incrementing Fields


[bookmark: 122][bookmark: IDX-56]The field cust_num is defined as both NOT NULL and AUTO_INCREMENT, which means that every customer must have a number and that the number put in a newly created record will be automatically incremented by a value of one from the previous number inserted in that column. Since the MEDIUMINT data type has a maximum range of over 16 million, we can be fairly safe in assuming we will never run out of customer numbers, unless duck ownership increases drastically.




Defining Field Sizes

There are several fields that Table 2-10 lists as having the default field size. MEDIUMINT, TINYINT, ENUM, and DATE data types have specific sizes. However, the CHAR, or character, types need a specific length defined, and you must decide on the lengths of these fields before you create the table.

There is no definite rule of thumb for name, address, city, and similar field lengths. In some languages, longer names are more common than in others. Hyphenated last names may be common, for example, and these require more space to store. At best, the length you pick will be a guess that you hope will cover the majority of your customers. Try to think of the longest last name you know, and make your field slightly larger than that.

In other cases, you will know the field’s length. For example, since the postal codes for states are all two letters, choosing to make the state field two characters is an easy decision.







[bookmark: 123][bookmark: wbp02GeminiP426]Understanding Table Types

The default table type when you create a table is MyISAM. As a beginner, the MyISAM table is recommended, and that is what you are going to use with the projects in this book. MySQL can use several other table types (also called engines), and you should be familiar with the features that distinguish them. The available table types are shown in Table 2-11.
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Table 2-11:  MySQL Table Types



	
Table Type

	
Distinguishing Feature







	
ISAM

	
Original storage engine





	
MyISAM

	
Binary portable storage type; replaces ISAM





	
HEAP

	
Stored only in memory





	
BDB or
BerkeleyDB

	
Transaction-safe tables with page locking





	
InnoDB

	
Transaction-safe tables with row locking 





	
MERGE

	
Collection of MyISAM tables used as one table







[bookmark: 125][bookmark: IDX-57]
Because most databases offer only one table type, the multiple table types offered by MySQL are often overlooked, particularly in the planning phase. The MyISAM table is a good place to start and has the advantage of being the default, but there are reasons why you might want to use one of the other table types, so we will look at each of them.

Regarding table types, MySQL has an eccentricity that you need to remember. If you specify a particular table type in MySQL, and it cannot comply with your request for some reason (for instance, if you turn off BDB and then forget and try to make a BDB table), MySQL will silently make the table MyISAM; that is, it will do it automatically and not tell you. So, if a table is not acting in the way you expect it to, it may be because of a silent conversion to MyISAM. However, in most of these situations, you will never become aware that such a conversion has happened, because the database will do what you want it to do.


MyISAM Tables

MyISAM is the default table type for MySQL. It was based on the old ISAM table type and has been extensively tested. It has table-level locking, which means during updating, no other user can access the same table. MyISAM also has many useful extensions that allow for checking and repairing tables, as well as accomplishing data recovery should your computer crash while writing to a file. The MyISAM table type allows for static, dynamic, and compressed table characteristics. It is the table version of the best of all possible worlds, because it fits most requirements while providing speed, ease of use, and reasonable security.




ISAM Tables

ISAM tables are popular in other databases and are an older table type. They will no longer be supported once MySQL reaches version 5.0, so even if you are using a pre-5.0 version of MySQL, now would not be a good time to start using ISAM tables.




HEAP Tables

HEAP tables use hashed indexes and are stored in memory. This makes them very fast, but because they are stored in memory, if your MySQL server crashes, you will lose all data stored in them. This makes them unsuitable for everyday storage. However, HEAP tables are useful for temporary tables, such as those that contain real-time statistics that are calculated anew each time the web page that displays them is loaded.



		Caution 	
Because they reside in memory rather than having to be read from the hard disk, HEAP tables are very fast, but for most uses, the increased risk of data loss in the event of system crash does not justify the faster performance.









Transactional Tables: BDB and InnoDB


[bookmark: 126][bookmark: IDX-58]Transactional tables restrict the user access to varying amounts of information in a database when another user is accessing it, which is referred to as a transaction. Transactions give the user greater control when working with data by protecting the sections of the data being used for as long as the user’s transaction is occurring.

There are advantages and disadvantages to using transactional tables, and you must weigh them in concert with your particular data-storage and data-access needs. The transactional table must keep track of what data is being used and when the user is finished with it in order to refuse other users simultaneous access to the same data. This requires that certain resources, like memory, be relegated to this process, which in turn affects things like the amount of memory available and the response time to a request. This is called transaction overhead. Table 2-12 summarizes the pros and cons of using transactional tables.
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Table 2-12:  Pros and Cons of Using Transactional Tables (BDB and InnoDB)



	
Advantages

	
Disadvantages







	
Safer data because of automatic backups and recovery logs

	
Slower because of transaction overhead





	
Ability to ignore changes, if not run in auto-commit mode

	
Uses more disk space because of transaction overhead





	
Changes restored, if update fails

	
Uses more memory to do updates





	
Provides better concurrency

	 





MySQL offers the two most commonly used transactional table types: BDB (or BerkeleyDB) and InnoDB.


BDB Tables BDB, provided by SleepyCat (www.sleepycat.com), uses page-level locking. That means if one user is accessing a page from a table, no one else can access that table until that user is finished. This makes each transaction safer, but can lead to slower response time in some situations. In order to use BDB tables, you use a binary version of MySQL that has been compiled with BDB support or configure the MySQL source using the withberkeleydb option.



		Tip 	
If you decide not to use BDB tables, start your MySQL server with the skipbdb option. This will free a lot of memory, since the BDB library and the memory MySQL would normally specify for its use will not be reserved on startup. Of course, this means that you will not be able to use BDB tables.






Currently, BDB is not used nearly as much as the alternative transactional table type, InnoDB.[bookmark: 128][bookmark: IDX-59]



InnoDB InnoDB tables, made by Innobase Oy (www.innodb.com), are distributed under the GPL, as well as commercially. InnoDB features row-level locking (while a user is accessing a row, no one else can access that row), consistent nonlocking read in SELECT statements (to extract information from the database), and common table space for all tables (all TABLES are stored in the same area).

If you need commercial support or commercial licenses for your application and cost is a concern, you may not want to use InnoDB. Not using InnoDB will save you about 20 to 50 percent for licenses and support contracts. However, if data integrity is your primary concern, InnoDB provides MySQL with a transactional storage engine and crash-recovery capabilities.

InnoDB has been designed for maximum performance when processing large data volumes, so if your database includes large amounts of data and handles a lot of traffic, InnoDB may provide the speed and reliability you require. Also, any of the other disk-based, relational, database engines probably do not match its CPU efficiency. So, in a nutshell, most users that need a transactional database prefer the speed and features of InnoDB.




MERGE Tables

MERGE tables are two or more identical MyISAM tables joined by a UNION statement. You can only select, delete, and update from the collection of tables. If you drop the MERGE table, you are dropping only the MERGE specification. That means the MERGE table no longer exists, but the MyISAM tables it was constructed from and the data in them are still intact.

The most common reason to use MERGE tables is to get more speed. You can split a big, read-only table into several parts, and then put the different table parts on different disks. This results in faster access times, and therefore more efficient searches. Also, if you know exactly what you are looking for within the split parts, you can search in just one of the split tables for some queries, or if you need to search the entire table, use a MERGE command to access the parts as a whole.

Repairs on MERGE tables can be more efficient than on the same amount of data stored in any other table type, assuming that you have made it a MERGE table because of its size. It is faster to repair the individual files that are mapped to a MERGE file than to try to repair one huge file. MyISAM, and therefore MERGE, tables are represented as individual files on the hard drive. Using MERGE also allows you to work around your operating system’s file-size limit.

However, there are some disadvantages to using MERGE tables:


	
You can use only identical MyISAM tables for a MERGE table.



	
The REPLACE command does not work.



	
Key reads are slower, which negates the reason for having a key (or index) to read.[bookmark: 129][bookmark: IDX-60]






Because of the way they are constructed, MERGE tables sometimes require different syntax than other tables in order to manipulate them in the same fashion. This isn’t a difficulty so much as it is just a fact about MERGE tables that you should remember. Obviously, MERGE tables will only be useful under special conditions; however, if your MyISAM tables develop growth-related restrictions, a MERGE table may be the most effective answer.

Now that you have learned about data types and how to plan a database, you next need to know about the actual commands for creating MySQL databases and tables. Then you can use the commands to set up our duckwear database.
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Ask the Expert



What are the main concerns I should consider in selecting a table type?


There are three main concerns you should consider when deciding on a table type: file size, data access, and data safety.

MyISAM, Merge, BDB are all subject to OS file size limits (although MERGE can to some extent work around that). HEAP and TEMPORARY (a table that is created for only as long as the current connection to the database is open) type tables are stored in memory and therefore subject to the amount of memory your computer has available. InnoDB tables are able to get around the file size limits completely, because they create a shared area that data is written across. For instance, if your InnoDB files are set at 2GB each and you have a 6GB table, InnoDB will spread that one table over all three files.

Data access is also a primary concern. The default table type for MySQL, MyISAM, has table-level locking, which means during an update operation, no other user can access any other record of the same table. BDB uses page-level locking, and during an update operation, no other user can access any other record residing in the same database page of that table, until the locking transaction issues a COMMIT statement. InnoDB, however, uses row-level locking. Row-level locking ensures that during an update operation, no other user can access that particular row, until the locking transaction issues a COMMIT statement. Therefore, InnoDB leaves more of the data available for other users to access, while still maintaining data security for the data in the row already being accessed. That being said, any of the table types will probably work fine for a web server, but in a local area network (LAN) application, the transactional table types (BDB and InnoDB) can cause unnecessary locking-contention issues, and a database is no fun when you are locked out of it.

Most users choose MyISAM if they need speed and InnoDB if they need data integrity. If your database requires both of these things in equal measure, you can use more than one table type, or any combination of these table types, in your database.

Remember to assess the needs of each table before building it. Even though MyISAM is faster and simpler than InnoDB, InnoDB is still fast when compared to any other database engine. With InnoDB you get transactions, speed, and integrity—three features not usually used in the same sentence. However, MyISAM is a good place to start for most of your applications, because its speed and simplicity will get your database up and running and it provides the most up-front options.



	[image: End Sidebar]








	










[bookmark: 131][bookmark: wbp02GeminiP487]Progress Check




	

[bookmark: N1103]1. 


	

[bookmark: 132][bookmark: IDX-61]What are the table types MySQL allows you to use?

	

[image: The MySQL table types are ISAM, HEAP, BDB, InnoDB, MERGE, and MyISAM. ]






	

[bookmark: N1115]2. 


	
Which table type is the MySQL default?

	

[image: MyISAM is the default table type. ]






	

[bookmark: N1123]3. 


	
Which table type is usually used to store large amounts of data?

	

[image: MERGE tables are used to store large amount of data. ]






	

[bookmark: N1131]4. 


	
What are the two transactional-based table types?

	

[image: BDB and InnoDB are transactional table types. ]






	

[bookmark: N1139]5. 


	
Which table should be used only to store temporary data?

	

[image: You should use the HEAP type only for temporary data. ]







Answers



	

[bookmark: answer.N1103]1. 

	
The MySQL table types are ISAM, HEAP, BDB, InnoDB, MERGE, and MyISAM.





	

[bookmark: answer.N1115]2. 

	
MyISAM is the default table type.





	

[bookmark: answer.N1123]3. 

	
MERGE tables are used to store large amount of data.





	

[bookmark: answer.N1131]4. 

	
BDB and InnoDB are transactional table types.





	

[bookmark: answer.N1139]5. 

	
You should use the HEAP type only for temporary data.













 







[bookmark: 133][bookmark: wbp02GeminiP498]Critical Skill 2.3 Create Your Database and Tables
So far, we’ve planned only one table, which contains customer information, for our DuckWear company’s database. There are times when a certain set of data may be used repeatedly in various tables throughout a database. When it is clear that this may happen, you can make a separate table, so that the actual information needs to be stored only once. Other tables in the database store an index (or key) number to access the information.

For instance, if you wanted to store the full name of a state instead of its two-letter postal designation, you could create a table of the states with an automatically incrementing index number. Storing a digit from 1 to 50 takes up much less room than storing the entire name of any state. Later, when it is time to look at a printout of the customer data, the database could access the number in the State field and use it to reference the state name in the other table, so the name would be printed in the report instead of the number.

For the duckwear database, you will make a title table that allows customers to choose the title of address they prefer for their mailing label: Mr., Mrs., Ms., and so on, or none at all. (Given that it is increasingly difficult to correctly guess gender from looking at a name, it is wise to give your customers the choice.)

So, now you are making two tables in the duckwear database: duck_cust and duck_title. The data to be entered in them will be provided as you work your way through Project 2-1. However, first we need to look at the commands you will use to make the database and the tables.



[bookmark: 134][bookmark: wbp02GeminiP503]Creating a Database


[bookmark: 135][bookmark: IDX-62]The full syntax for the command to create a database is very basic:

CREATE DATABASE [IF NOT EXISTS] <db_name>

Any portion of the syntax of a command within square brackets, [ ], is optional and, in this case, is merely a safeguard. Any portion of the syntax that is in all uppercase letters is a MySQL reserved word, and as stated earlier in this module, should not be used solely as a name, although you may use it as part of a name. For instance, INDEX is a reserved word, but you can name an index something like play_index, without needing any special notation.

If you try to create a database that already exists (and don’t use the IF NOT EXISTSoption), you will get a warning returned on the command line. If you use IF NOT EXISTS, there is no warning, but either way, the database is not created. So, the simplest syntax with which to create our DuckWear database is as follows:

CREATE DATABASE duckwear;

As mentioned in Module 1, MySQL will not process the command until the closing semicolon has been entered.





[bookmark: 136][bookmark: wbp02GeminiP512]Creating a Table

The full syntax to create a table is a little more complex than the one to create a database:

CREATE [TEMPORARY] TABLE [IF NOT EXISTS] <table_name>[(create_definition,...)] [table_options] [select_statement]

However, most of the syntax (as indicated by enclosing it in square brackets) is optional. The IFNOT EXISTS option works in the same manner as it does in a CREATE DATABASE statement.

The TEMPORARY option means that the table that is created will be visible only as long as the current connection to the database is open. When the connection is closed, even if by accident, the table will be deleted. An example of when you might use a temporary setting is to make a table where the data is a partial copy of data in another table. You can view the data in the table more clearly, and then delete the table after you have finished examining it.

There are a variety of options that go inside the create_definition parentheses, but we will only go over the ones that are used most frequently:

<column_name> <data type> [NOT NULL | NULL] [DEFAULT <default_value>][AUTO_INCREMENT] PRIMARY KEY (<index_column_name>,...)

The column_name is used to define the columns of the table (or the fields of each record, if you prefer to think of them like that) and must have the column name and data type, which may be followed by several options:


	
The NOT NULL/NULL choice, which determines whether or not the field requires data, as explained earlier in this module[bookmark: 137][bookmark: IDX-63]




	
The ability to set a DEFAULT value (which the database uses in lieu of input data)



	

AUTO-INCREMENT, which when set, automatically counts up when NULL is input into the column’s field



	

PRIMARY KEY, which indicates which column of fields will be used to form an index for faster access to the table’s records





Any of these commands, if used, are contained inside the set of parentheses that enclose the column_name definitions and are separated by commas. If this seems confusing, don’t panic; after the hands-on experience of Projects 2-1 and 2-2, it will all be clear.

The last two options in the CREATE TABLE command are table_options and select_statement. The most used table option is type, which specifies the table type (also referred to as engine) and determines by which rules the table operates. If you do not set a table type, your table is made with the MySQL default, MyISAM. For clarity, it is recommended that you specify the MyISAM table in a TYPE statement when you make a table. That way, there is no question as to your intentions, even though you have chosen to use the default type.





[bookmark: 138][bookmark: wbp02GeminiP527]Correcting Mistakes in Commands

If you make a mistake in the syntax of the command itself or in the names within it, the command line will return an error statement. The error statement will try to give you some idea of what the difficulty is, but sometimes, especially for beginners, it does not seem all that helpful.

If you are sure of the overall syntax of the command, the most common errors should be checked first:


	
A string that should be enclosed between single quotation marks but has only a single quotation mark on one side



	
A double quotation mark where a single quotation mark should be



	
A database, table, or field name that has been misspelled or, on Linux servers, a letter in uppercase rather than lowercase, or vice versa



	
A dash where an underscore should be



	
A CREATE statement that does not have one or both of the parentheses that surround the column descriptions





Especially on the longer commands, type in the command slowly and carefully, checking each line before pressing the ENTER key to go to the next line. If a typo slips past you, you cannot back up and correct it. If you do make a mistake, entering the ending semicolon without finishing the command will allow you to stop without creating a flawed table. To be absolutely sure that a flawed command is not accepted, you can type some gibberish before the semicolon to make sure that MySQL will return an error and not run the command.[bookmark: 139][bookmark: IDX-64]


Depending on you typing skills, it may save you a lot of frustration if you take advantage of already correct lines saved in the command-line history. Using the UP ARROW key will allow you to step back through the command history. Use this to back up to the beginning of the command and press ENTER. Repeat this for the next line until you get to the line with the error in it. At that point, you can use the ARROW and BACKSPACE keys to erase the error, and then type in the correct syntax. Continue to use the UP ARROW and ENTER keys until you run out of correctly entered lines of code, and then finish the command.





[bookmark: 140][bookmark: wbp02GeminiP533]Formatting Table Data

When you’re entering the data for a table, the form of the supplied data may not reflect the format rules of MySQL. You may need to do a certain amount of reformatting in order to enter data properly. Remember to format dates in the correct order (YYYY:MM:DD), replace any missing data with a zero (0), and list the record’s fields in the order in which they were defined in the table.

The data you’ll enter in Project 2-2 includes a name with an embedded apostrophe, which is the same as the single quotation that marks strings contained within the syntax. Work around this by putting two single quotation marks in the place where the apostrophe should go. For example, to insert the word don’t as a string, type the string as 'don''t', using two single quotation marks between the letters n and t. This will prevent MySQL from confusing the apostrophe for a single quotation mark whose matching quotation mark is missing. You can also place a backslash (\) in front of a single quotation to escape it, or indicate that it is not one of a pair: 'don\'t'.






 







[bookmark: 141][bookmark: wbp02GeminiP536]Project 2-1 Create a Database and Tables with Data
In Project 2-1, you will gain experience with the CREATE DATABASE and CREATE TABLEcommands. You will use the data types previously discussed and use the commands that allow you to inspect your databases, tables, table definitions, and table contents. You will need to press ENTER after typing each command (after entering the semicolon).



		Note 	
The command lines in the project are shown with the reserved words in all uppercase in order to clarify the difference between the required and optional reserved words and the user-supplied names and values. As you will see in the illustrations that accompany the project steps, you may type the commands in with all lowercase letters, regardless of the operating system you are using. It is simply a matter of personal preference.








[bookmark: 142][bookmark: wbp02GeminiP539]Step by Step


	
Open your MySQL client. In Windows, type \mysql\bin\mysql. In Linux, type mysql -p, and then enter pa55w0rd.[bookmark: 143][bookmark: IDX-65]




	
Type CREATE DATABASE duckwear;. The command line should say:

Query OK, 1 Row Affected




	
Type SHOW DATABASES;. The command line will return a list of databases.


[bookmark: IMG_31][image: Click To expand]



	
Specify which database to use and create your first table by typing the following commands:

USE duckwear;
CREATE TABLE duck_title(
title _num TINYINT NOT NULL AUTO_INCREMENT,
title _cust CHAR(4),
PRIMARY KEY(title_num)
) TYPE=MyISAM;
DESC duck_title;


The USE command will return Database Changed, the CREATE command will return Query OK, 0 rows affected, and the DESC command (short for describe) will return a description of the table duck_title.


[bookmark: IMG_32][image: Click To expand]

[bookmark: 144][bookmark: IDX-66]


	
Create the duck_cust table by entering the following command:


CREATE TABLE duck_cust(
cust_num MEDIUMINT NOT NULL AUTO_INCREMENT,
cust_title TINYINT,
cust_last CHAR(20) NOT NULL,
cust_first CHAR(15) NOT NULL,
cust_suffix ENUM('Jr.', 'II', 'III','IV', 'V', 'M.D.','PhD'),
cust_add1 CHAR(30) NOT NULL,
cust_add2 CHAR(10),
cust_city CHAR(18) NOT NULL,
cust_state CHAR(2) NOT NULL,
cust_zip1 CHAR(5)NOT NULL,
cust_zip2 CHAR(4),
cust_duckname CHAR(25) NOT NULL,
cust_duckbday DATE,
PRIMARY KEY (cust_num)
)TYPE=MyISAM;






	
To verify the table creation, type SHOW TABLES;. The command line will return a list that now includes duck_cust and duck_title.


[bookmark: IMG_33][image: Click To expand]



	
Type DESC duck_cust;. The command line will return a listing of all the properties of the columns in the duck_cust table.[bookmark: 145][bookmark: IDX-67]




		Note 	
The display often wraps on the screen. In the example here, the display splits in the middle of the column that indicates whether a field’s DEFAULT value is NULL. The last column of this display, Extra, has only one entry in it: the AUTO_INCREMENT setting for the cust_num column’s fields. Take the time to study the display until the information and the explanatory headers above it make sense.


[bookmark: IMG_34][image: Click To expand]














[bookmark: 146][bookmark: wbp02GeminiP573]Project Summary

In Project 2-1, you have used the correct syntax to create a database and the tables in it. You have practiced using the data types discussed at the beginning of this module. You have also learned a few basic commands to allow you to look at your database’s tables, their layouts, and the contents of those tables.






 







[bookmark: 147][bookmark: wbp02GeminiP575]Critical Skill 2.4 Insert Data into Tables

[bookmark: 148][bookmark: IDX-68]Placing data into a previously created table is accomplished with the INSERT command. The INSERT command performs this task one record or table row at a time. The inserted fields can be partially or completely specified. In the case of partially specified fields, MySQL inserts the default value into the unspecified field.

There are three basic variations on the INSERT syntax: INSERT . . . VALUES and INSERT ...SET, which inserts specific values provided in the command code, and INSERT . . . SELECT, which inserts values provided in other tables:

INSERT INTO <table_name> [<column_name1[, <column_name2, . . .]VALUES <column_value1>[, <column_value2>, . . .];

The INSERT . . . VALUES syntax requires a table_name value and it gives you the option of specifying a list of column names. The column_name values need to be listed in the order in which they appear in the actual table description. In addition, the list of column_names and list of column_values must match, respectively, or the data willbe inserted into the wrong column. Because this version of the syntax inserts data in all the columns, you will find it is easier and less work to state only the table_name, letting MySQL attend to the column_name data. You can then focus on making sure the list of column_values is correctly ordered. If data is missing for a particular field, then use the NULL value, which will cause either the DEFAULT value to be inserted in that field or a marker value (such as 0 for a numeric field or "n/a" for a string field) to fill the place of the missing data:

INSERT INTO <table_name>SET <column_name>=<column_value>[, <column_name>=<column_value>, . . .];


The INSERT ...SET syntax allows you to put values in specified columns within a record, and the <column_name>=<column_value> format makes it easier to assure the correct match between column and data, especially if the record in question has a lot of fields. Any column not specified in the command will have the DEFAULT value inserted into it.

INSERT INTO <table_name> [<column_name1[, <column_name2, . . .]SELECT <select_value> FROM <table_name>;


The INSERT... SELECT syntax allows you to use a SELECT command to read another table or tables and insert its data into the specified table_name. The select_value canbe a wildcard (*), an expression (i.e. column_value+3), or a column_name or list of column_names. The column_names in each table description must be in respective order, and once again, any column not specified has the DEFAULT value placed into it.

As of MySQL version 4.1.0, all three of these INSERT syntaxes will allow the addition of the ON DUPLICATE KEY UPDATE clause at the end of the command but before the semicolon. This clause allows you to specify what will happen if the record you try to insert duplicates a key that has been designated as UNIQUE or PRIMARY by allowing you to update the specified field or fields of the unique record rather than insert a duplicate record. The following syntax shows this clause attached to the INSERT . . .VALUES syntax, but it can be used in the same position in all of the INSERT commands:[bookmark: 149][bookmark: IDX-69]


INSERT INTO <table_name> [<column_name1[, <column_name2, . . .]VALUES <column_value1>[, <column_value2>, . . .][ON DUPLICATE KEY UPDATE <column_name1>=<expression1>[, <column_name2>=<expression2>, . . .];




 







[bookmark: 150][bookmark: wbp02GeminiP596]Project 2-2 Insert Data in Tables
Now that you have the beginning of your database, you can proceed to entering data. The text will supply you with the exact syntax for the first entry and a table listing the data for the rest of the entries.



[bookmark: 151][bookmark: wbp02GeminiP598]Step by Step


	
You will begin, once again, with the simple duck_title table:

INSERT INTO duck_title
VALUES
(1, 'Mr.'),
(2, 'Ms.'),
(3, 'Mrs.'),
(4, 'Miss'),
(5, 'Sir'),
(6, 'Dame'),
(7, 'Dr.'),
(8, 'Lady'),
(9, 'None');


The command line shows the command and the return statement:

Query OK, 9 rows affected (0.02 sec)
Records: 9 Duplicates: 0 Warnings: 0



[bookmark: IMG_35][image: Click To expand]

[bookmark: 152][bookmark: IDX-70]


	
To verify your data entry, use a SELECT command with the asterisk (*) wildcard symbol. Whenever an asterisk is used in a command, it can roughly be translated as “all that you find” or “everything,” so the following command is the equivalent of saying, “Select everything in the table duck_title.”

SELECT * FROM duck_title:


The resulting display allows you to examine the contents of the table and compare them with the command still visible above it. At this point, the table duck_title is completely loaded with the required data.



		Tip 	
If you cannot remember the index number for any of the titles, you can use this SELECT command as a visual reminder.


[bookmark: IMG_36][image: Click To expand]








	
Insert the first of the customer records by typing in the following command:


INSERT INTO duck_cust
VALUES
(NULL, 8, 'Salisbury', 'Jenny', 0, '9 Wishing Well Court', 0,
'Meadowlark Hill', 'KS', '67048', '1234', 'Spike', '1961:03:21');




The command line will return with Query OK, 1 row affected as long as you have carefully reproduced the command.[bookmark: 153][bookmark: IDX-71]




	
Verify the entry by using the SELECT statement on the duck_cust table:

SELECT * FROM duck_cust;



[bookmark: IMG_37][image: Click To expand]



	
Insert the remaining customer data into the duck_cust table:


INSERT INTO duck_cust
VALUES
(NULL, 1, 'Irishlord', 'Red', 'III', '1022 N.E. Sea of Rye', 'A207',
 'Seacouver', 'WA', '98601', '3464', 'Netrek Rules', '1967:10:21');





INSERT INTO duck_cust
VALUES
(NULL, 4, 'Thegreat', 'Vicki', 0, '2004 Singleton Dr.', 0,
 'Freedom', 'KS', '67209', '4321', 'Frida Kahlo de Tomayo', '1948:03:21');

INSERT INTO duck_cust
VALUES
(NULL, 9, 'Montgomery', 'Chantel', 0, '1567 Terra Cotta Way', 0, 
 'Chicago', 'IL', '89129', '4444', 'Bianca', '1971:07:29');

INSERT INTO duck_cust
VALUES
(NULL, 7, 'Robert', 'David', 'Sr.', '20113 Open Road Highway', '#6',[bookmark: 154][bookmark: IDX-72]
 'Blacktop', 'AZ', '00606', '1952', 'Harley', '1949:08:00');

INSERT INTO duck_cust
VALUES
(NULL, 5, 'Kazui', 'Wonko', 'PhD', '42 Cube Farm Lane', 'Gatehouse', 
 'Vlimpt', 'CA', '45362', 0, 'Fitzwhistle', '1961:12:04');

INSERT INTO duck_cust
VALUES
(NULL, 6, 'Gashlycrumb', 'Karen', 0, '3113 Picket Fence Lane', 0,
 'Fedora', 'VT', '41927', '5698', 'Tess D''urberville', '1948:08:19');





	
Once you have all the data inserted, use the wildcard SELECT command to view the entire table.

SELECT * FROM duck_cust;


[bookmark: IMG_38][image: Click To expand]



	
If the display is too confusing to read quickly and clearly, you can use a variation of the SELECT command to look at only one column at a time by replacing the asterisk with the column name. The following command will list only the contents of the cust_duckname column.

SELECT cust_duckname FROM duck_cust;


[bookmark: IMG_39][image: Click To expand]









[bookmark: 155][bookmark: wbp02GeminiP661]Project Summary


[bookmark: 156][bookmark: IDX-74][bookmark: 157][bookmark: IDX-73]In Project 2-2, after what was probably a certain amount of frustrating typos and omissions, you inserted data into both the duck_title and the duck_cust tables you created. You also used the most basic form of the SELECT … FROM command to display some or all the records in a table. You now have the basic database required for the projects in the remaining modules.

In the preceding projects, you used several commands to choose and display information about your database tables. The USE command tells MySQL which database your subsequent commands refer to. The SHOW command tells MySQL to list either databases or tables. The DESC command requests a description of a specific table or a specific column within that table. The SELECT … FROM command, as it was used in Project 2-2, requests the display of all of the records in a table. The basic syntax of these commands follows:


USE <database_name>;
SHOW <DATABASES | TABLES | GRANTS | PRIVILEGES>;
DESC <table_name> [<column_name>];
SELECT { * | <column_name> | <list of column_names>} FROM <table_name>;



The SELECT command can be used for more than displaying data on the command line and will be covered in more depth in Module 4. Now that you have completed Projects 2-1 and 2-2 and have your beginning database, you should take a moment to correlate the results with the steps you took. In the project, you saw how the display wrapped around because of the number of fields in each record, but the data is readable and corresponds with the headers above it.

Note that the initial entry of NULL in the values of the INSERT INTO duck_custcommand in step 3 has caused the auto-incremented cust_num column to place a 1 in that row’s field. Subsequent entries caused each record in succession to have a cust_num entry one digit higher than the one before it.

An 8 was entered in the cust_title column on the first record, and if you cross- reference that to the index 8 in the duck_title table, you get the word Lady, which matches the data in Table 2-13. This customer has only one address (no apartment number or other information), and so a 0 was entered into the cust_add2 field. Similarly, there was no suffix to the customer’s name, so it also had a 0 in its field.

[bookmark: 158][bookmark: table.Lib18]


Table 2-13:  



	
Title

	
First Name

	
Last Name

	
Suffix

	
Address 1

	
Address 2

	
City

	
State

	
Zip Code

	
Plus 4

	
Duck's Name

	
Duck's Birthday







	
Lady

	
Jenny

	
Salisbury

	 	
9 Wishing Well Court

	 	
Meadowlark Hill

	
KS

	
67048

	
1234

	
Spike

	
03/21/1961





	
Mr.

	
Red

	
Irishlord

	
III

	
1022 N.E. Sea of Rye

	
A207

	
Seacouver

	
WA

	
98601

	
3464

	
Netrek Rules

	
10/21/1967





	
Miss

	
Vicki

	
Thegreat

	 	
2004 Singleton Dr.

	 	
Freedom

	
KS

	
67290

	
4321

	
Frida Kahlo de Tomayo

	
03/21/1948





	 	
Chantel

	
Montgomery

	 	
1567 Terra Cotta Way

	 	
Chicago

	
IL

	
89129

	
4444

	
Bianca

	
07/29/1971





	
Dr.

	
David

	
Robert

	
Sr.

	
20113 Open Road Highway

	
#6

	
Blacktop

	
AZ

	
00606

	
1952

	
Harley

	
08/00/1949





	
Sir

	
Wonko 

	
Kazui

	
PhD

	
42 Cube Farm Lane

	
Gatehouse

	
Vlimpt

	
CA

	
45362

	 	
Fitzwhistle

	
12/04/1961





	
Dame

	
Karen

	
Gashlycrumb

	 	
3113 Picket Fence Lane

	 	
Fedora

	
VT

	
41927

	
5698

	
Tess D'urberville

	
08/19/1948







[bookmark: 159][bookmark: IDX-75]
The last customer entered into the database provided an opportunity to deal with a special character embedded in a string. Lady Gashlycrumb’s duck is named Tess D'urberville, and the embedded apostrophe in that name required that you add an extra apostrophe in front of it in the command ('Tess D''urberville'). MySQL then knows to accept the apostrophe as a text character, which should be written to the field, rather than as a special character, which indicates the beginning or ending of a string. As explained previously in this module, you alternatively could have used a backslash ('Tess D\'urberville') and achieved the same result.

You can avoid having to put the zeros in the fields with no data if they have not been designated NOT NULL, but it requires that you type the column names, in the order you are putting the data in, to indicate where each insertion goes. If you are entering only a few fields, this can be useful. The following is an example of entering the same data as step 3, using the column names method to avoid entering zeros into fields where there is no data:


INSERT INTO duck_cust
(cust_title, cust_last, cust_first, cust_add1, cust_city,
cust_state, cust_zip1, cust_zip2, cust_duckname, cust_duckbday)
VALUES
(8, 'Salisbury', 'Jenny', '9 Wishing Well Court', 'Meadowlark Hill',
'KS', '67048', '1234', 'Spike', '1961:03:21');



If you compare this INSERT command with the one you used in step 3, you can see that only fields with actual data were inserted, but each field name had to be specified before the values to insert were listed. This results in more typing than you saved by not inserting zeros into the nonrequired fields.

As you can see in Figure 2-1, if you had entered this command immediately after the command in step 3, it would have duplicated the record with some interesting differences: The first record, which inserted zeros into the two fields with no information, saved nothing into the cust_suffix field and a string with the supplied 0 into cust_add2 field. The reason for the difference is that cust_suffix is an enumerated list and saves only those values that have been defined as acceptable. The string 0 is not one of those values. cust_add2 is a character string field, and so it can have the string 0 inserted into it.


[bookmark: 160][bookmark: figure.Lib19][bookmark: IMG_40][image: Click To expand]


Figure 2-1: Allowing MySQL to fill some column data


In the second record, where no input was inserted into those two fields, however, the cust_suffix field and the cust_add2 field both contain the word NULL. Since the cust_suffix field was not designated NOT NULL, when the values for its enumerated list were defined, a NULL is the only thing besides the contents of that list that can be stored there. The end result, as far as output, is the same. However, the presence of the NULLindicator in a field means that the missing value may or may not have been intentionally left out. The presence of the string 0 or a blank field means that the data was intentionally left out of the INSERT command. More about the INSERT command will be covered in Module 3, as well as adding UPDATE and DELETE to your repertoire of commands.






 







[bookmark: 161][bookmark: wbp02GeminiP770]Module 2 Mastery Check

	

[bookmark: 162][bookmark: IDX-76]Which TABLE type is the MySQL DEFAULT?



	
Which data types would you use to display the Date in one column and the Time in a separate column?



	
How does the VARCHAR data type differ from the CHAR data type?



	
What are the two main rules for naming a TABLE?



	
What is the syntax to create a database called Angel and a table in it called Wesley with a TINYINT column called Fred?



	
How do you display the databases in your MySQL Server?



	
How do you display the tables in a database called Jet?



	
How do you display the layout or specifications of a table called Wraith if you are already using the database in which it is housed?



	
How do you display the contents of a table called horse if you are already using the database in which it is housed?



	
If the horse table has the columns bridle, saddle, and blanket, how do you display the contents of saddle only?








 




Module 3:  Manipulating the Database

[bookmark: 164][bookmark: IDX-78][bookmark: 165][bookmark: IDX-77]This module will further your ability to interface with your newly made database. You will learn more ways to add new data to your database, as well as how to edit or add to existing data and create indexes to speed access to your data. This module will also show you how to remove either records from tables or entire tables from your database.






[bookmark: 166][bookmark: wbp03P3]Critical Skill 3.1 Add Data to Your Database

After you have a basic database, you will want to insert data into existing tables and add new tables. You can add data to your database in a variety of ways, in addition to using the INSERT command covered in the previous module.

Sometimes, an existing table can have all or nearly all the data you want to use in another table. In that case, it is easier and more efficient to create your new table by copying the old one and altering that copy. You can do this with one command, which defines the new table, and then fills it with the specified data. If you want to use data from just selected parts of another table, you can do that as well.

Occasionally, you may have data in a text file where the fields are separated by a common divider like a comma. You can use that file as a source to load all its data into a table with one command.

In this section, you will learn how to add data using both techniques: by copying a table and by using a text file as a source.



[bookmark: 167][bookmark: wbp03P8]Copying a Table

In order to create a copy of a table so that you can alter it or experiment with it without endangering the original data, you can use the following command:

CREATE TABLE <new_table_name>
SELECT * FROM <old_table_name>;



		Note 	
Remember that commands in MySQL are not ended until the semicolon. So the preceding code, despite being displayed on two lines, is only one command.






You can give your new table any name (new_table_name) you like, with just a few restrictions, as discussed in Module 2. As we suggested in that module, the name should clearly but succinctly reflect the table’s intended use. For example, if it is an experimental copy of the original table, naming it with the original name followed by the word copy makes its function clear; a copy of duck_cust could be named duck_cust_copy.[bookmark: 168][bookmark: IDX-79]


As you learned in the previous module, the use of the asterisk (*), or wildcard symbol, means “everything.” In this case, it is instructing MySQL to use not only the table definition data, but also all of the data the table contains. The only difference between the two tables, besides their names, is that if the old table had an index (or key), it does not transfer to the new table. If the new table needs the same or another index, you can create one for it, as explained in the “Creating an Index” section later in this module.


Copying Only Selected Columns from a Table

If you need a table that holds only part of the information in an existing table, you can specify the columns you want defined in the new table by using the following command:

CREATE TABLE <new_table_name>
SELECT <column_name1>, <column_name2> FROM <old_table_name>;

This example shows only two columns chosen, but you can list any number of columns, separated by commas.

The same basic result can be approached in a different way. You can choose to create the table first, and then use an INSERT command to populate the table with data, using this command:

CREATE TABLE <new_table_name> (
<column_name1> CHAR(15) NOT NULL,
<column_name2> CHAR(20) NOT NULL
)TYPE=MyISAM;
INSERT INTO <new_table_name>
SELECT <column_name1>, <column_name2> FROM <old_table_name>;




Copying to a Temporary Table

If you are creating a new table strictly to experiment with, and you won’t need it after you’ve learned what you need to from it, you can create the copy as a temporary table by using the following syntax:

CREATE TEMPORARY TABLE <new_table_name>
SELECT * FROM <old_table_name>;

This copy of the old table will remain until the current session with the MySQL Client is ended. This is true whether the connection is severed on purpose or by accident, so keep that in mind if you are working with an unstable system.

Temporary tables are saved differently than permanent tables, and as a result, they do not show up in the output of the SHOW TABLES; command. If you leave your MySQL session connected and later find you have forgotten what you named the temporary table, use the arrow keys to search the command-line history for the command that created it.




Copying Only Selected Data from a Table


[bookmark: 169][bookmark: IDX-80]You can also use a more specific SELECT command to make a temporary or permanent table that holds only part of the data in the original table. Using the duck_cust table as an example, the following command will create a temporary table named temp_list, which displays only those customers who list the state KS in their customer record, and then print a display of their customer number and last name, from the temp_list table on the command line:

CREATE TEMPORARY TABLE tempKS_list
SELECT cust_num, cust_last 
FROM duck_cust
WHERE cust_state LIKE "KS";SELECT * 
FROM tempKS_list;







[bookmark: 170][bookmark: wbp03P40]Inserting Data from a Text File

Another option is to insert data into a table by using a file, such as a log file from your server, as a source. For this to work, the file must have the proper format—the data types and sizes, and the order of its arrangement, must match the table in order to load the entire file at one time. Also, it must be saved in a simple text file format, which usually means the file will have a .txt extension. Text files saved in more complex, word-processor formats, such as Word's .doc file format, have too many—and often invisible—formatting symbols that will corrupt data when it’s loading. You can either design a table to hold the information that reflects the file’s format, or edit the file so that its format fits an existing table in your database. This might seem like extra work, but the amount of time you will save by inserting multiple records this way usually outweighs the amount of time it takes to set up the file or a new table.

A comma-separated file is a text file in which each field of data in a record is separated from its neighboring fields with a comma (i.e. field1, field2, field3, and so on) The end of each record in the comma-separated field is indicated by an invisible Line Terminator, which you insert by pressing the ENTER key. Windows and Linux indicate the end of line differently, so you have to know your operating system and use the proper terminator in your commands. The Windows Line Terminator is "\r\n" and the Linux Line Terminator is "\n". The syntax for a command to use a comma-separated text file, saved in a Windows format, is as follows:

LOAD DATA INFILE '<full_path_to_text_file>’
INTO TABLE <table_name>
FIELDS TERMINATED BY ','
LINES TERMINATED BY '\r\n';

The path to the text file varies, depending on where you choose to save the file. The best place is somewhere you can easily remember, and of course, a shorter path is easier to type into the command line than a longer one.

In the FIELDS TERMINATED BY code, you can designate other separators:[bookmark: 171][bookmark: IDX-81]



	
Colons, by using ':'




	
Semicolons, by using ';'




	
Spaces, by using ' '






Another useful option when you insert data from a file is IGNORE <numeric_value> lines. Often, data stored in a file will have headers at the top. This option allows you to tell MySQL to skip over those lines and only load actual data. If the first line of your semi-colon- separated test file (duck.txt) is a series of column headers, and you do not want those headers placed in your table (quackers) as a record, you would use the IGNORE clause, as shown in the following example, using Linux Line Termination:

LOAD DATA INFILE '/documents/duck.txt'
INTO TABLE <quackers>
FIELDS TERMINATED BY ';'
LINES TERMINATED BY '\r\n'
IGNORE 1 LINES;






 







[bookmark: 172][bookmark: wbp03P56]Project 3–1 Create Tables Using Existing Table Data
Now that you know the different ways of creating tables and adding data to new or existing tables, you will make practical use of these techniques. In this project, you will create a copy of an entire existing table, create a new table with columns from an existing table, create a temporary table from an existing table, insert data from an existing table into a newly created table, and finally, load data from a text file into an existing table.



[bookmark: 173][bookmark: wbp03P58]Step by Step


	
Open a command-line window and log in to MySQL, using the \mysql\bin\mysql –u root –p command (Windows) or the mysql –p command (Linux), and then enter your password when prompted.



	
Type USE duckwear; and press the ENTER key.



	
Type in the following command to create a copy of the duck_cust table:

CREATE TABLE copy_duck_cust
SELECT * FROM duck_cust;[bookmark: 174][bookmark: IDX-82]




	
Type in the following command to verify the creation of the copy of the duck_cust table, including its data:

SELECT * FROM copy_duck_cust;

Your table should be identical to the duck_cust table you created in Module 2.


[bookmark: IMG_41][image: Click To expand]



	
Enter the commands to describe both the existing duck_cust table and the copy_duck_cust table and compare them:

DESC duck_cust;[bookmark: 175][bookmark: IDX-83]



[bookmark: IMG_42][image: Click To expand]

DESC copy_duck_cust;


[bookmark: IMG_43][image: Click To expand]
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		Note 	
Remember that the only discrepancy between the two tables, other than their different names, is that the duck_cust table has the cust_num field set as PRIMARY and auto-incremented. This is because the index (or key) did not transfer to the copy of the table.








	
Create a table called cust_names using the table definitions and data from the duck_cust table. Type in the following command:

CREATE TABLE cust_names
SELECT cust_first, cust_last 
FROM duck_cust;



	
Display the new table’s contents using the following command:

SELECT * FROM cust_names;


[bookmark: IMG_44][image: Click To expand]



	
Create a similar table, but include the customer number field. You want to preserve the auto-incrementing key, so create the table, called cust_num_names first, and then insert data into it from the duck_cust table.

CREATE TABLE cust_num_names (
names_num MEDIUMINT(9) NOT NULL AUTO_INCREMENT,
names_first CHAR(15) NOT NULL,
names_last CHAR(20) NOT NULL,
PRIMARY KEY (names_num)
)TYPE=MyISAM;
INSERT INTO cust_num_names
SELECT cust_num, cust_first, cust_last FROM duck_cust;



	
View both the table contents and description by using the following commands:

SELECT * FROM cust_num_names;
DESC cust_num_names;[bookmark: 177][bookmark: IDX-85]



[bookmark: IMG_45][image: Click To expand]

Compare the cust_num column description in the output from the DESC copy_duck_ cust; command in step 5 with the names_num column description here. You’ll see that the auto-incrementing primary key did not duplicate in the copy process used to create the copy_duck_cust table. But since you specified it when making the names_num column, the key is set, so you do not need to re-create the index.



	
For marketing reasons, the sales department of DuckWear needs to know how many customers reside in a particular state. Use the following commands to make a temporary table to provide this data in an easily readable format:

CREATE TEMPORARY TABLE tempKS_list
SELECT cust_num, cust_last 
FROM duck_cust
WHERE cust_state LIKE "KS";
SELECT * FROM tempKS_list;[bookmark: 178][bookmark: IDX-86]


The tempKS_list table has two customers and lists the required information: their customer numbers and last names.


[bookmark: IMG_46][image: Click To expand]



	
Type in the SHOW TABLES; command and press the ENTER key. The temporary table tempKS_list does not appear in the list of tables.


[image: ]



	
Type in the following command to demonstrate that the temporary table still exists:

SELECT cust_num FROM tempKS_list;


[bookmark: IMG_48][image: Click To expand]



	
Sever the current connection with MySQL by typing the EXIT command, and then reenter the MySQL Client using the same command you used in step 1.



	
Enter the SELECT command from step 12 again. As shown by the error message, the temporary table tempKS_list no longer exists in the duckwear database.[bookmark: 179][bookmark: IDX-87]



[bookmark: IMG_49][image: Click To expand]



	
Create a text (.txt) file with the following information and format, using whatever word processor you are familiar with.

NULL ,Wolf ,Davidson
NULL ,Raccoon ,Danson
NULL ,Bob ,Filled
NULL ,Monte ,Billiards
NULL ,Jet ,Beauvais
NULL ,Kevin ,Seta



	
Save the file as DataFile.txt to a location on your hard drive that you can remember. In the example, the path will be \mysql\data\duckwear\DataFile.txt, but you could as easily save it to your normal file for documents.


[bookmark: IMG_50][image: Click To expand]
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Enter the following commands to use the DataFile.txt file to insert data into the cust_num_ names table, replacing the /mysql/data/ portion of the path in the first command with the correct path to your DataFile.txt file. Also, if you are using a Linux system, replace the ‘\r\n’ in the LINES TERMINATED BY syntax command with just ‘\n’.

LOAD DATA INFILE ‘/mysql/data/DataFile.txt’
INTO TABLE cust_num_names
FIELDS TERMINATED BY ‘,’
LINES TERMINATED BY ‘\r\n’;



	
Type in the SELECT statement to verify the insertion of names and the auto-incrementing of the customer number:

SELECT * FROM cust_num_names;


[bookmark: IMG_51][image: Click To expand]



	
Open the DataFile.txt file in your word processor and save a copy of it as DataFile2.txt. Alter the DataFile2.txt file to reflect the changes shown in step 11 to emulate inconsistent file data.



	
Remove all the NULLs.



	
Replace the separating commas with colons and then add spaces in the following manner:


	
Insert a space after the colon in the first and second lines



	
Insert a space before the colon in the third and forth lines



	
Insert a space (no colon or comma at all) in the fifth and sixth lines.





Save those changes.[bookmark: 181][bookmark: IDX-89]




	
Use the following command to load the DataFile2.txt file into the cust_names table.

LOAD DATA INFILE ‘/mysql/data/DataFile2.txt’
INTO TABLE cust_names
FIELDS TERMINATED BY ‘:’
LINES TERMINATED BY ‘\r\n’;



		Note 	
The preceding command shows the Windows format for the LINES TERMINATED BY indicator. If the file format is Linux in origin, the LINES TERMINATED BY indicator is '\n'.














[bookmark: 182][bookmark: wbp03P114]Project Summary

In this project, you created copy_duck_cust, a copy of an entire existing table; cust_names, a new table with columns from an existing table; and tempKS_list, a temporary table from an existing table. All of these tables are still in your duckwear database, except for tempKS_list, which was erased when you severed the connection to the MySQL Client.

You also inserted data from an existing table, duck_cust, into a newly created table, cust_num_names, and finally, loaded data from text files, DataFile.txt and DataFile2.txt, into existing tables, cust_num_names and cust_names. However, there are few things you should remember about how the format of the field affects the format of the data in the database records. Figure 3-1 shows the data text file used in step 22 of the project. It contains the same data as the data text file used in step 15 but with differences in spacing and in choice of field terminator.


[bookmark: 183][bookmark: figure.Lib20][image: ]


Figure 3-1:  DataFile2.txt showing different formats for field termination


The common impulse, because you are taught to type normal sentences, is to put a space or sometimes even two after the punctuation mark. This can result in errors or inconsistencies in a supplied data file, especially if the data is created or supplied by individuals unfamiliar with database requirements. The first two entries in the text file in Figure 3-1 are formatted that way, with the space after the colon. The second two entries are formatted with the space before the separating colon. The last two entries have no separating punctuation at all, only a space. Figure 3-2 shows the result of the second LOAD DATA INFILE command. (The first seven entries were already in the table.)


[bookmark: 184][bookmark: figure.Lib21][bookmark: IMG_53][image: Click To expand]


Figure 3-2:  Results of loading DataFile2.txt into the cust_names table


As you can see, the first two entries from DataFile2.txt, with spaces after the separating colon, have been entered into the table with a space in front of the last names Davidson and Danson. The second set of entries from DataFile2.txt, with spaces before and not after the colon, have no extra spaces and resemble the format of the data loaded from the DataFile.txt file used in the project. The final two entries lacked the specified field-terminating colon, and as a result, both the first and last names were placed in the initial field, cust_first. Since nothing followed, the cust_last field was left blank on each entry.

[bookmark: 185][bookmark: IDX-90]
In the next sections of this module, you will learn commands that will enable you to correct mistakes and omissions in both data fields and table definitions.





[bookmark: 186][bookmark: wbp03P122]Progress Check




	

[bookmark: N738]1. 


	
What command would you use to view your newly created table’s contents?

	

[image: To view a table's contents, use the command SELECT  *  FROM - table_    name -;. ]






	

[bookmark: N768]2. 


	
What does the following code create?

CREATE TABLE newVampires
SELECT * FROM vampires;

	

[image: It creates an identical copy of the table vampires , in both structure and data, where the only difference is that any key field specifications, or specifications dependent on the existence of the key field, have not been reproduced. ]






	

[bookmark: N784]3. 


	
If you need to view a subset of a table’s data and you need to apply a query or queries against it, what type of table should you create and what basic syntax will create it?

	

[image: A temporary table should be created to apply queries against. The basic syntax is as follows:  CREATE TEMPORARY TABLE -temp_table _name- SELECT -needed_field_name1-{, -needed_field_name2-, . . .] [WHERE -where_value-' ]






	

[bookmark: N795]4. 


	
What does the following code accomplish?

LOAD DATA INFILE ‘\documents\CityData.txt’
INTO TABLE CoolCities
FIELDS TEMINATED BY ‘ ‘
LINES TERMINATED BY ‘n’;

	

[image: It would insert all the data from the CitiesData.txt file, in which fields are terminated by spaces, into the CoolCities table. ]







Answers



	

[bookmark: answer.N738]1. 

	
To view a table's contents, use the command SELECT * FROM <table_ name>;.





	

[bookmark: answer.N768]2. 

	
It creates an identical copy of the table vampires, in both structure and data, where the only difference is that any key field specifications, or specifications dependent on the existence of the key field, have not been reproduced.





	

[bookmark: answer.N784]3. 

	
A temporary table should be created to apply queries against. The basic syntax is as follows:CREATE TEMPORARY TABLE <temp_table _name>
SELECT <needed_field_name1>{, <needed_field_name2>, . . .]
[WHERE <where_value>'







	

[bookmark: answer.N795]4. 

	
It would insert all the data from the CitiesData.txt file, in which fields are terminated by spaces, into the CoolCities table.













 







[bookmark: 187][bookmark: wbp03P140]Critical Skill 3.2 Change a Table’s Structure and Add an Index

[bookmark: 188][bookmark: IDX-91]After you create a table, you may need to make changes to its columns or fields. You might also want to add an index, to speed up table searches.



[bookmark: 189][bookmark: wbp03P142]Altering a Table

Sometimes, you will need to change a table’s structure to correct a mistake. Other times, there may be a change in the requirements for a table or its contents. For example, your table might need another field (column) or changes to a field definition.

An example of when you might need to change a table’s structure is after you make a new table by creating a copy of an existing table. As you learned in the previous section, if one of the fields copied into the new table was designated the auto-incrementing key, the key designation is lost. In addition, since you cannot have an auto-incrementing field without it also being defined as a key, the AUTO_INCREMENT function is lost. To fix the copied table, you will want to redefine a column as the key. You can make these kinds of changes by using the ALTER TABLE statement.

The ALTER TABLE syntax has four options:


	

ADD The ADD option allows you to add a field to a table’s definition. It has two options of its own: FIRST and AFTER. The ADD FIRST option adds a field at the beginning of the table’s record definition; the ADD AFTER option allows you to specify which field precedes the added field.



	

MODIFY The MODIFY option changes the format of a field. For instance, you could use this option to change a field from CHAR(5) to DECIMAL(5) or from CHAR(13) to CHAR(42).



	

CHANGE The CHANGE option renames fields and can be handy for clarifying contents or fixing a typo in the command used to create fields.



	

DROP The DROP option deletes a field, unless INDEX is specified, in which case the field named in the command remains, but it is no longer an index.





The basic variations of the syntax for ALTER TABLE and its options are as follows:


ALTER TABLE <table_name>
ADD <field_name> <field type> <one or more field options>,
ADD <field_name> <field type> AFTER <existing_field_name>,
ADD <field_name> <field type> FIRST,
ADD INDEX <field_name>,
MODIFY <field_name> <field type> <one or more field options>,[bookmark: 190][bookmark: IDX-92]
CHANGE <existing_field_name> <new_field_name> <field type>,
DROP <field_name>,
DROP INDEX <field_name>;



As you can see, you can specify more than one option in an ALTER TABLE statement. However, if you are making interrelated changes, make sure you list them in a logical order. For instance, if you are making a new field into the index key on a table, make sure you drop the old index first. The following command will alter a table called books, with the columns pub_date, title, surname, given_name, and publisher, by dropping the original index on the field pub_date and adding a new index on the surname field.

ALTER TABLE books
DROP INDEX pub_date,
ADD INDEX surname;

Care must be taken when dropping an index that the reserved word INDEX appears in the command. If the reserved word INDEX had been left out of the previous command, then the column pub_date, along with all of the data stored in it, would be dropped, instead of just the index, leaving the column and its data intact. Always double-check your syntax when using any form of a DROP clause.

The following command will alter the table authors by adding three new columns, changing the name of an existing column to match the last name_first initial naming convention, and modifying the definition of another column from a DATE format (yyyy/mm/dd) to a character string 10 spaces long.

ALTER TABLE authors
ADD Herbert_F CHAR(15),
ADD Pratchett_T CHAR(15),
ADD Gaiman_N CHAR(15),
CHANGE L_Hamilton Hamilton_L CHAR(15),
MODIFY pub_date CHAR(10);





[bookmark: 191][bookmark: wbp03P169]Creating an Index

Indexes are created in order to make searching a table faster. It is akin to using an index to find information in a book, rather than looking at every page. The index allows you, figuratively speaking, to jump directly to the “page” that holds the information you seek.

For all table types except BDB, the index is held in memory. This fact alone speeds access, because the index can be searched without accessing the hard drive. Once the appropriate information has been located in the index, it gives the specific location on the hard drive where the requested data resides, allowing you to go directly there, instead of searching through the entire table.[bookmark: 192][bookmark: IDX-93]


You might decide to create an index for a table for many reasons. Here are some common indicators of when a table might need an index, which can act as cues.


	
The table contains a large amount of data, requiring time to do an entire search.



	
The data in the table is accessed frequently.



	
The same field usually accesses the data in the table.



		Caution 	
Indexing too much information can negate the advantages of the index. If the table and/or indexed field is large enough, the index itself can become too large. In that event, indexing only a portion of the field, such as the first few characters of a string, can allow you to shrink the size of the index back to the point where it regains the speed advantage.










To give a table an index, use the CREATE INDEX command. It can create an index on one or more fields, but you must remember that the order of the fields is reflected in the order of importance of the indexes. As long as you consider the order you will likely search in, it will be more efficient to have one index that covers fields a, b, and c than to have one a index, one b index, and one c index. If you make an a,b,c index but most of your searches are on the b and c fields, your index will not provide the faster results you were seeking by creating the index in the first place.

The simplest syntax for CREATE INDEX requires a name for the index and then a listing of the table and field or fields that compose the index.


CREATE INDEX <index_name> ON <table_name>(<field_name>, . . .);



An expanded syntax specifies a width for the field, which can save space without slowing the search process appreciably.


CREATE INDEX <index_name> ON <table_name>(<field_name>(width) . . .);



For instance, most names vary within the first ten characters. If your name field is defined as 25 characters, defining an index as (name(10)) would create a much smaller index than using all of the characters. This index would be only slightly slower to search, and it could even speed up insertions.

The CREATE INDEX command also has two options: FULLTEXT and UNIQUE.


CREATE FULLTEXT INDEX <index_name> ON <table_name>(<field_name>);
CREATE UNIQUE INDEX <index_name> ON <table_name>(<field_name>);[bookmark: 193][bookmark: IDX-94]




The FULLTEXT option is allowed only on CHAR, VARCHAR, and TEXT fields that are in MyISAM tables. As the name implies, FULLTEXT specifies an index that compares an entire string to another string. It is used only in conjunction with the MATCH function.

The UNIQUE option is more commonly used than FULLTEXT. It requires any addition to the index column’s fields to be unique. If you try to insert or update a duplicate item into a UNIQUE column, an error message will be returned.

The CREATE INDEX command can add a forgotten index, let you set up an index that covers multiple fields, or allow you to redefine a deleted index with new criteria, which takes into account lessons learned by working with your database.

The table music has five columns: artist, title, label, release_date, and tracks_num. It was originally created with an index on the artist column, but you have found that you also need to search using the title column frequently. Because the titles vary in length and are occasionally quite long, the following command creates an index on the title column using the first nine characters, which makes the index smaller to store and should not extend the search time appreciably while possibly speeding insertions.

CREATE INDEX title_ndx ON music(title(9));

If you create a table, sales, and forget to incorporate an index into the definition of the order number, which must be UNIQUE to prevent any billing or shipping duplications, the following command will rectify the omission:

CREATE UNIQUE INDEX orderIndex ON sales(orderNum);


[bookmark: 194]
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Ask the Expert



Where are indexes used in commands?


Indexes are most often used in any command that has a WHERE clause. Indexes allow you to access data more quickly, but they also specify a certain item of data, or if the index is not defined as unique, certain sets of data. Any field of data that is a unique reference for its record is a candidate for indexing, especially if that field is the most likely way a user will identify or search for that record.


Why would you make a multiple-field index?


A multiple-field index is useful when the most common field you search under is likely to have duplicate entries in your database, requiring other fields to be searched in order to narrow the results. The most classic example is a database where you search by name. If the record definition includes last and first names and middle initials, then a three-field index can come in handy.

In a large database of names, such as a telephone directory for a major city, a search for the last name Smith will usually find multiple records. Even if you narrow the search to Smith, George, it is probable that you will find many entries. If the search narrows to Smith, George, J, then the search is more likely to return only a few records that match all three fields. In such a case, an index a, b, c that consists of last, first, and middle initial fields would be ideal.

On the other hand, if you had a database with student, teacher, and school fields, and you searched for data by teacher or school as often as you did by student, then three separate indexes might make more sense. Certainly, a single multiple-field index would be counter-productive, because your search requirements seldom, if ever, require all three categories to narrow your search to the required data. Let your data and your accessing patterns dictate whether you need a single field index, several single-field indexes, or a multiple-field index. Remember, MySQL allows you to create new indexes easily after a table has been created, so it is possible to learn as you go, and create or drop indexes as experience dictates.
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[bookmark: 195][bookmark: wbp03P198]Critical Skill 3.3 Change Table Data

[bookmark: 196][bookmark: IDX-95]Now we are entering into what can be dangerous territory: changing data. If a small amount of data is changed accidentally, the results are usually easy to repair. You might even do it by hand if you are familiar enough with your data; however, if an unintentional mistake leads you to overwrite every record in a table or even your entire database, the process of returning it to its proper condition can be time-consuming.

To change table data, you can use the REPLACE INTO or UPDATE command. Here, you will learn when they should be used and what should be considered before using them.



[bookmark: 197][bookmark: wbp03P201]Replacing Data

The REPLACE INTO command can be useful under specific circumstances, but if used without forethought, it can change much more than you intended it to change. When you use REPLACE INTO, the whole record is changed. If you do not specify data for all of the record’s fields, then the default values for those unspecified fields are inserted into them. Therefore, it is recommended that you use this command only when you need to change an entire record.

The only way to recover from a REPLACE INTO that results in unintentional changes to your data is to have a backup copy of your database available. You will learn about making backups and restoring data from them in Module 8. Also, if the table you are replacing into does not have either a unique index or a primary key, then REPLACE INTO becomes the equivalent of an INSERT command, and it makes no sense to use it.[bookmark: 198][bookmark: IDX-96]


The REPLACE INTO command works in one of two ways:


	
It inserts data into a specified record.



	
If the data to be inserted violates key uniqueness, it deletes the existing record first and then inserts the replacement record.





The good news is that using REPLACE INTO to insert a record will keep you from inserting duplicate records into your table, providing they have a unique index or a primary key. The bad news can be that it accomplishes this by unilaterally deleting the existing record in favor of the new record, which it then inserts. If this is your intention, then using REPLACE INTO will save you time by taking two actions from one command. If it was not your intention, you could possibly delete a correct record and insert an incorrect one.

Also, if the table you are replacing into has multiple unique keys and the record you insert conflicts with multiple unique keys, multiple records will be deleted, and that one record will be inserted. In some cases, this may be a desirable result, and once again save you time and effort, but it also illustrates why you should be cautious when using the REPLACE INTO command.

None of this means that you should not use REPLACE INTO. It just means you should be careful and use it only if you are replacing an entire record in a table that has either a unique index (with single or multiple keys) or a primary key.

The syntax for the command is simple:

REPLACE INTO <table_name>
(<field_name1>, <field_name2>, <field_name3>, . . .)
VALUES("value1", "value2", "value3", . . .);



		Note 	
If REPLACE INTO inserts a record, it returns Query OK, 1 row affected. If it deletes a conflicting record, and then inserts its record, it returns Query OK, 2 rows affected. This makes it easy to determine if you are, intentionally or unintentionally, deleting rows while you are adding them.






For example, in a TABLE, fruits, you have columns number, fruit, color, and taste. The record with the unique number 42 contains incorrect information; it says that the color of the fruit, lime, is blue and that the taste is sweet. (42, lime, blue, sweet) The following command replaces the entire record with the correct information:

REPLACE INTO fruits
(number, fruit, color, taste)
VALUES("42", "lime", "green", "sour");[bookmark: 199][bookmark: IDX-97]


Because this deletes the initial, incorrect record and then replaces it with the new, still unique record, the command will return Query OK, 2 rows affected to indicate the successful completion of the command.





[bookmark: 200][bookmark: wbp03P219]Using the safe-updates Option

As you just learned, the REPLACE INTO command can dangerous, because it can alter an entire record or multiple records unintentionally. The UPDATE command, discussed next, can conceivably be much more destructive. Therefore, before you learn about UPDATE, you need to become familiar with the safe-updates option.

The safe-updates option, when added to your my.ini or my.cnf file, allows MySQL to refuse to run an UPDATE command that does not have a WHERE clause in it referencing a key column to specify which record needs to be changed. This can prevent table-wide updates that might ruin your data.

To add the safe-updates option, open your configuration file in either a word processor or your WinMySQLAdmin window’s my.ini Setup tab, or whichever Linux word processor you use, and add the following lines of code at the bottom of the page:

 [mysql]
safe-updates

Make sure you save the changes to your file, and then type EXIT to close your MySQL Client. Then open the MySQL Client in the normal fashion, and that will update your configuration file, making your databases protected by the safe-updates option.

With safe-updates in your configuration file, you will not be able to make a global change to a column—that is, put the same piece of data in every field in a column. If you need to make such a change, you can return to the command line and turn off the safe-updates option. If you are inside the MySQL Client, type EXIT to return to the command line. Once you are at the shell command line, type the following:

<path_to_mysql> --safe-updates=0;

The path to the mysql command for Linux and Windows users will be the same as the path used to normally start the MySQL Client.





[bookmark: 201][bookmark: wbp03P229]Updating Data

The UPDATE command allows you to change a single, specific field or several specific fields, in a single record or many records at once. The basic syntax for changing a field or fields in a single record is as follows:

UPDATE <table_name>
SET <field_name>="data1"[, <field_name2>="data2", . . .]
[WHERE <key_field_name>="where_value"];[bookmark: 202][bookmark: IDX-98]


The WHERE clause clarifies which record in the column of the provided field name should be changed, and that field name is usually a key that allows you to narrow the range of which records you want to alter. Without the WHERE clause, data1 would be placed in the specified field of every record in the column of the specified table. MySQL version 4.1 and later will allow you to update multiple tables, which makes the WHERE portion of the code even more important, because you could conceivably update an entire database.

You can also use the UPDATE command to change many records at once, which can be a real timesaver. When you use UPDATE, MySQL does a comparison, and if the value set to update is the same as the value that is already in the field, then it skips the update, which also saves time. The syntax for updating many records at once is as follows:

UPDATE <table_name1>[, <table_name2>, . . .]
SET <field_name1>="data1"[, <field_name2>="data2", . . .]
[WHERE <key_field_name>="where_value"]
[ORDER BY . . .]
[LIMIT <row_count>];

As always, the syntax in the square brackets is optional, but in the case of the WHERE clause, it’s only optional when safe-updates is not in effect. The ORDER BY and LIMIT options cannot be used when you are updating multiple tables.

The ORDER BY option allows you to set the order in which the rows will be updated. It is really of use only when used in conjunction with the LIMIT command.

The LIMIT option, which can be used without ORDER BY, sets a specific number of rows to be used in an UPDATE command. In MySQL versions before 4.0.13, the LIMIT option counted affected rows—that is, rows that satisfied the WHERE clause and had been changed— and stopped when that count equaled the row_count value. From MySQL version 4.0.13 on, the LIMIT option counts matched rows—that is, rows that match the WHERE clause criteria, whether or not they have been changed. This allows you to count rows that match the criteria but were not changed because they already had the updated value in the field or fields.

Customer number five in your duck_cust table has incomplete information in the cust_duckbday field. The year and month is there but not the date. (1949-08-00) Complete information can be placed in the field using the UPDATE command, as follows:

UPDATE duck_cust
SET cust_duckbday="1949:08:25"
WHERE cust_num=5;

If you also need to change the data in the suffix field to "V" for the same customer, accomplish both updates using the following command:

UPDATE duck_cust
SET cust_suffix="V", cust_duckbday="1949:08:25"
WHERE cust_num=5;[bookmark: 203][bookmark: IDX-99]


The cust_zip2 field needs to be changed on customer numbers 9–14. The following command will update all of those records with the value "1958".

UPDATE duck_cust
SET cust_zip2="1958"
WHERE cust_num>=9;






 







[bookmark: 204][bookmark: wbp03P256]Project 3–2 Make Changes to a Database
This project gives you hands-on experience with the commands and concepts discussed in the preceding section. You will make changes to your existing database structure and its data, using the ALTER TABLE, CREATE INDEX, UPDATE, and INSERT INTO commands, as well as set the SAFE-UPDATES option to see how it functions.



[bookmark: 205][bookmark: wbp03P258]Step by Step


	
Open a command-line window and log in to your MySQL Client as in the previous projects. Specify using the duckwear database.



	
Use the following code to look at the contents of cust_names and cust_num_names:

SELECT * FROM cust_names;
SELECT * FROM cust_num_names;


[bookmark: IMG_54][image: Click To expand]

[bookmark: 206][bookmark: IDX-100]


	
You can see that both tables have first name and last name columns, but cust_names does not have a customer number column. Use the following code to compare the description of the customer number columns in each table:

DESC cust_names;
DESC cust_num_names;


[bookmark: IMG_55][image: Click To expand]



	
Use the following ALTER TABLE command to add the names_num column to the cust_names table definition and change the names of the other two columns:

ALTER TABLE cust_names
ADD names_num MEDIUMINT(9) PRIMARY KEY AUTO_INCREMENT FIRST,
CHANGE cust_first names_first CHAR(15),
CHANGE cust_last names_last CHAR(20);



	
Use the following commands to view how the table description and contents have changed:

DESC cust_names;
SELECT * FROM cust_names;

You see that a new column has been added and set as an auto-incrementing key, and the first and last name columns have had their names changed. When you compare the description of the cust_names table with the cust_num_names description, which you are trying to match, it is clear that none of the columns in cust_names have been set to NOT NULL.


[bookmark: IMG_56][image: Click To expand]

[bookmark: 207][bookmark: IDX-101]


	
Use the ALTER TABLE command to set all three columns in cust_names to NOT NULL:

ALTER TABLE cust_names
MODIFY names_num MEDIUMINT(9) NOT NULL AUTO_INCREMENT,
MODIFY names_first CHAR(15) NOT NULL,
MODIFY names_last CHAR(20) NOT NULL;
DESC cust_names;
DESC cust_num_names;

Now the descriptions of cust_names and cust_num_names are identical.


[bookmark: IMG_57][image: Click To expand]

[bookmark: 208][bookmark: IDX-102]


	
Use two SELECT commands to view and compare the data in both tables:

SELECT * FROM cust_num_names;
SELECT * FROM cust_names;


[bookmark: IMG_58][image: Click To expand]



	
Before you use the UPDATE command to make the data in both tables match, open your configuration file (my.cfg or my.ini) and add the following code to the bottom of the file:

[mysql]
safe-updates



	
Exit the MySQL Client and open it again to update the configuration file. The safe-updates option is now running.



	
Choose your duckwear database with the USE command.



	
By examining the results of step 7, you can see that customers 8 and 9 have an extra space in front of their last names, and customers 12 and 13 need their first and last names placed into the correct fields. The following syntax uses both the UPDATE and REPLACE INTO commands to correct these discrepancies:[bookmark: 209][bookmark: IDX-103]


UPDATE cust_names
SET names_last="Davidson"
WHERE names_num=8;

UPDATE cust_names
SET names_last="Danson"
WHERE names_num=9;

UPDATE cust_names
SET names_first="Jet", names_last="Beauvais"
WHERE names_num=12;

REPLACE INTO cust_names
(names_num, names_first, names_last)
VALUES
("13", "Kevin", "Seta");



	
Use the SELECT * FROM cust_names; command to see the repaired table data.


[bookmark: IMG_59][image: Click To expand]

[bookmark: 210][bookmark: IDX-104]


	
In order to experiment with the LIMIT option of the UPDATE command, you need a table that has duplicate information. Since copy_duck_cust lost its key definition when it was made, you can use it. First, insert a duplicate row.


INSERT INTO copy_duck_cust
VALUES
(6, 5, 'Kazui', 'Wonko', 'PhD', '42 Cube Farm Lane', 'Gatehouse', 
'Vlimpt', 'CA', '46362', 0, 'Fitzwhistle', '1961:12:04');





	
Use the SELECT * FROM copy_duck_cust; command. You will see that there are now two identical records in the copy_duck_cust table.


[bookmark: IMG_60][image: Click To expand]



	
You have been informed that Sir Wonko has two addresses and wants catalogs sent to both of them. His second address is 1630 Revello Drive, Shady Hill, CA 31626-2882. Use the following code to change only one of the two duplicate records and then verify the results:[bookmark: 211][bookmark: IDX-105]



UPDATE copy_duck_cust
SET cust_num=8, cust_add1="1630 Revello Drive", cust_add2=null,
   cust_city="Shady Hill", cust_zip1="31626", cust_zip2="2882"
WHERE cust_last="Kazui"LIMIT 1;
SELECT * FROM copy_duck_cust
WHERE cust_last="Kazui";



Sir Wonko now has two addresses and a customer number for each, but the rest of his information is correctly duplicated in both records. Without the LIMIT clause, both records would have been changed, because both of them fit the WHERE criteria.


[bookmark: IMG_61][image: Click To expand]



	
Now that all the records currently in copy_duck_cust are unique, create a unique index on the cust_num column using the following command:

CREATE UNIQUE INDEX copy_index ON copy_duck_cust(cust_num);[bookmark: 212][bookmark: IDX-106]




	
Use the DESC copy_duck_cust; command to check that the cust_num column is now listed as the primary key.


[bookmark: IMG_62][image: Click To expand]



	
Since the record for customer number 8 is now correct, insert it into duck_cust:

INSERT INTO duck_cust
SELECT * FROM copy_duck_cust
WHERE cust_num=8;



	
Alter the num_names table by dropping the cust_num field and verify the results:

ALTER TABLE num_names
DROP names_num;
SELECT * FROM num_names;

Now the num_names table has only two fields defined, instead of its previous three.


[image: ]









[bookmark: 213][bookmark: wbp03P323]Project Summary


[bookmark: 214][bookmark: IDX-107]In this project, you practiced using the ALTER TABLE, CREATE INDEX, REPLACE INTO, and UPDATE commands. You have learned that there are sometimes multiple ways of accomplishing the same data-altering results by using different commands.

With a certain amount of forethought, and occasionally a little cleaning up of the original source, you can use a file with consistent separators to load many records into a database with one command, thereby saving yourself a great deal of work.

You have placed the safe-updates option in your configuration file, in order to safeguard your database from being inadvertently overwritten. Earlier in this section, you learned the command-line instruction that turns off safe-updates temporarily, so that you can accomplish a global insert operation.

Using what you’ve learned in this section and practiced in this project, you can now add or drop indexes or column definitions; change field names; modify field types, sizes, or options; and update data within single or multiple records, all with existing tables.





[bookmark: 215][bookmark: wbp03P328]Progress Check




	

[bookmark: N638]1. 


	
What are the four main options to the ALTER TABLE command?

	

[image: The four main ALTER TABLE options are ADD, MODIFY, CHANGE, and DROP. ]






	

[bookmark: N654]2. 


	
How do you add an index called Play_Index to a field called dramas in an existing table called Shakespeare?

	

[image: You can add this index with the following command:  CREATE INDEX Play_Index ON Shakespeare(dramas); ]






	

[bookmark: N677]3. 


	
What command syntax should you use when you need to put new values into an entire record in a table?

	

[image: To put new values into an entire record in a table, use the following syntax:  REPLACE INTO -table_name- (-field_name1-[, -field_name2- , . . .]) VALUES (-value1-[, -value2-, . . .)]; ]






	

[bookmark: N688]4. 


	
What do you place into your configuration file to guard against accidental global updates?

	

[image: To guard against accidental global updates, add the following to the configuration file:  [mysql] safe-updates ]







Answers



	

[bookmark: answer.N638]1. 

	
The four main ALTER TABLE options are ADD, MODIFY, CHANGE, and DROP.





	

[bookmark: answer.N654]2. 

	
You can add this index with the following command:CREATE INDEX Play_Index ON Shakespeare(dramas);







	

[bookmark: answer.N677]3. 

	
To put new values into an entire record in a table, use the following syntax:REPLACE INTO <table_name>
(<field_name1>[, <field_name2> , . . .])
VALUES
(<value1>[, <value2>, . . .)];







	

[bookmark: answer.N688]4. 

	
To guard against accidental global updates, add the following to the configuration file:[mysql]
safe-updates















 







[bookmark: 216][bookmark: wbp03P344]Critical Skill 3.4 Remove a Table or Records

[bookmark: 217][bookmark: IDX-108]Similar to changing data, removing data can be serious business. For those of you using Linux, you are already familiar with the concept that deleted information is unrecoverable, but for Windows users, it must be emphasized that there is no equivalent to your OS’s Recycle Bin. Unless you have a backup or some other form of a copy of your data, once that data is deleted, it is gone.

To remove data, you can use the DROP TABLE, DELETE, and TRUNCATE commands. The DROP TABLE command deletes entire tables, and we will look at that command first. The DELETE and TRUNCATE commands are somewhat similar, in that they both delete entire rows (or records) from a specified table; however, DELETE offers conditional syntax that allows you to specify which rows will be removed, and TRUNCATE always deletes all the rows in the table. Since DELETE is the more versatile command, we will cover it before TRUNCATE, and then contrast the simpler TRUNCATE command against it.



[bookmark: 218][bookmark: wbp03P347]Dropping a Table

The DROP TABLE command allows you to completely remove one or more tables, including the data contained in them. The syntax is scarily simple, so be careful when using this command. It can be used to remove regular or temporary tables. In fact, there is a TEMPORARY option, beginning in MySQL version 4.1, which can safeguard against accidentally removing a permanent table because of a typo or momentary confusion over a correct name. The syntax is as follows:


DROP [TEMPORARY] TABLE [IF EXISTS] <table_name>[, <table_name2>,  . . ];



Adding the IF EXISTS option allows MySQL to return a warning instead of an error when the table specified in the command does not exist.





[bookmark: 219][bookmark: wbp03P351]Deleting Table Contents

The DELETE command leaves the table definition intact, so you can work with that table after you have removed data from it.

The DELETE command has three optional clauses: WHERE, ORDER BY, and LIMIT clauses. It also has three optional keywords that do very specific things: LOW_PRIORITY, QUICK, and IGNORE. The basic syntax is as follows:

DELETE [LOW_PRIORITY] [QUICK] [IGNORE] 
FROM <table_name>
[WHERE <where_definition>
[ORDER BY . . .]
[LIMIT <row_count>;[bookmark: 220][bookmark: IDX-109]


As usual, all of the syntax within square brackets is optional, so at its most simple, the command could read:

DELETE FROM <table_name>;

However, if there is no WHERE clause, you will delete all of the records in the specified table.

The LOW_PRIORITY keyword is used when the speed of your database is more important than how long it takes the DELETE command to finish. It causes MySQL to delay the execution of the DELETE command until no other clients are reading from that table.

On MyISAM tables, the QUICK keyword may result in a faster DELETE command execution. It instructs the storage engine to delete all the effected records first and then complete the accompanying changes to the index later, instead of changing each index entry immediately after its correlating record deletion occurs. Depending on the tables involved, and the indexes defined on them, this may or may not result in an increase in speed.

Appearing first in MySQL version 4.1.1, the IGNORE keyword allows MySQL to ignore any errors that occur in the process of deleting data and cause them to be returned as warnings. The difference between the two is that errors will stop the command from executing, while warnings allow the command to continue. Therefore, IGNORE allows you to delete data, even when MySQL would otherwise not allow the DELETE command to execute.

If you know that errors will occur in the process of deleting data, but you are absolutely positive that you want to delete it regardless, then you can use the IGNORE keyword to override the automatic protection that MySQL provides and enforce your commands. The error messages will still appear couched as warnings, but the data will be deleted.

The WHERE, ORDER BY, and LIMIT clauses work the same way they do in the UPDATE command. In MySQL version 4.0, you can delete rows from multiple tables with a particular condition, but when deleting from multiple tables, the ORDER BY and LIMIT options do not apply.



		Note 	
Before MySQL version 4.0, the DELETE command does not normally return the number of rows affected to the command line. If this information seems necessary or useful, and you are running a pre-4.0 version, adding the clause WHERE 1=1 to the syntax will cause MySQL to return the number of rows deleted.










[bookmark: 221][bookmark: wbp03P368]Truncating Tables

Like the DELETE command, the TRUNCATE command removes data while leaving the table definition intact. The TRUNCATE command has a simple syntax with no options:

TRUNCATE TABLE <table_name>;[bookmark: 222][bookmark: IDX-110]



TRUNCATE functions by dropping the entire table and then re-creating it, which makes it much faster than the DELETE command, which works row by row. MySQL stores its data in a three-tiered system of files: .frm, .MYI, and .MYD. The .frm file holds the table definition; the .MYI holds the index information; and the .MYD holds the actual data. So, table duck_cust, which is found in the duckwear directory of the data directory in the mysql server, is contained in the duck_cust.frm, duck_cust.MYI, and duck_cust.MYD files. As long as the table definition file (<table_name>.frm) is valid, the table can be re-created, even if its data or index files have become corrupted.



		Caution 	
If you have an active transaction or active table lock at the time the TRUNCATE command attempts to execute, you will get an error.






There are two behaviors of TRUNCATE that may or may not be negative:


	

TRUNCATE does not return the number of rows affected. If you decide you need this information, then use the most basic form of the DELETE command, which gives the same overall result but does it row by row, allowing for a total count to be displayed in the RETURN statement once the command is finished. On the other hand, if you are absolutely sure that all of the data in a table needs to be deleted, it does not matter that the rows in the table are not counted and the count is not returned to the command line.



	
If a column in a MyISAM or BDB table is set to AUTO_INCREMENT, once TRUNCATE re-creates the table, that table’s handler may or may not resume the incrementing count where it left off. When you insert data into the table again, you will be able to tell which way the table responded to its re-creation. If it does not resume where it left off, it will restart the count from the beginning. If it does not reset, you can update the field using an ALTER TABLE command (ALTER TABLE <table_name> AUTO_INCREMENT=0) or drop and re-create the table.





If you just want to empty a table as quickly as possible, TRUNCATE is the command to use. If you want more control, use the DELETE command.






 







[bookmark: 223][bookmark: wbp03P376]Project 3–3 Remove Data and Revisit Changing Data
This project gives you hands-on experience with the commands and concepts discussed in the preceding section. You will remove data from your existing database and revisit the changing of existing data, using the DROP TABLE, DELETE FROM, INSERT INTO, UPDATE, and TRUNCATE commands.



[bookmark: 224][bookmark: wbp03P378]Step by Step


	

[bookmark: 225][bookmark: IDX-111]Drop the entire num_names table with its data from the duckwear database and use a SHOW command to verify the results:

DROP TABLE num_names;
SHOW TABLES;


[image: ]



	
In the cust_num_names table, delete the data already contained in the duck_cust table: customer numbers 1 through 7. Then use a SELECT command to verify the results:

DELETE FROM cust_num_names
WHERE names_num<=7;
SELECT * FROM cust_num_names;


[bookmark: IMG_65][image: Click To expand]



	
Insert the remaining data of first and last names into the duck_cust table and check the results:

INSERT INTO duck_cust (cust_last, cust_first)
VALUES
("Davidson", "Wolf"),[bookmark: 226][bookmark: IDX-112]
("Danson", "Raccoon"),
("Filled", "Bob"),
("Billiards", "Monte"),
("Beauvais", "Jet"),
("Seta", "Kevin");
SELECT * FROM duck_cust;

The auto-incrementing cust_num column has given each inserted record its unique customer number, and all fields in each record, other than cust_last and cust_first, have been filled with their default value, NULL.


[bookmark: IMG_66][image: Click To expand]

[bookmark: 227][bookmark: IDX-113]


	
You now know that the last list of six customers live in the same apartment complex, so the addresses are all identical, except for their apartment numbers. By an amazing coincidence, they all named their ducks Quackers. The following syntax will allow you to update all six of their records at once:


UPDATE duck_cust
SET cust_title=9, cust_add1="1976 Stony Pointe Lane", 
cust_city="Elysium", cust_state="OK", cust_zip1="73102", cust_duckname="Quackers"
WHERE cust_num>=9;





	
The customers with numbers 9 through 14 live in apartments numbered 113, 243, 365, 142, 517, and 301, respectively. Using the following code as a guide, update each of their records with their correct apartment number:

UPDATE duck_cust
SET cust_add2="113"
WHEREcust_num=9;


[bookmark: IMG_67][image: Click To expand]

[bookmark: 228][bookmark: IDX-114]


	
Use a SELECT command to verify the results of the updated table:

SELECT * FROM duck_cust:


[bookmark: IMG_68][image: Click To expand]



	
Now that you have consolidated all your customer data into the duck_cust table, you no longer need the data in the cust_num_names table. Use the following command:

DELETE FROM cust_num_names;[bookmark: 229][bookmark: IDX-115]


You will get an error, because you ran a global command without the WHERE clause referencing a key field, and you have safe-updates in your configuration file.


[bookmark: IMG_69][image: Click To expand]



	
You can allow this DELETE command to execute in one of two ways: either put a reference to a key field in a WHERE clause, as in WHERE cust_num>=1, or by temporarily turning off the safe-updates option (exit the MySQL Client, reenter it using the --safe-updates=0 command-line option, and then reenter the previous command). Choose whichever method you prefer.



	
Use the SHOW TABLES; command, and then the SELECT * FROM cust_num_names; command to check the results. You will see that the table still shows up in the database, but it is now an empty set.


[bookmark: IMG_70][image: Click To expand]



	
You no longer need the data in the copy_duck_cust table either. Empty it using the TRUNCATE command, and then check the results:

TRUNCATE copy_duck_cust;
SELECT * FROM copy_duck_cust;[bookmark: 230][bookmark: IDX-116]



TRUNCATE returns 0 rows affected, yet the table still exists as an empty set.


[bookmark: IMG_71][image: Click To expand]



	
Use the DROP TABLE command to remove both of the empty tables from the database, and then check the results:

DROP TABLE copy_duck_cust, cust_num_names;
SHOW TABLES;

Now, only the cust_names, duck_cust, and duck_title tables remain in the duckwear database.


[bookmark: IMG_72][image: Click To expand]









[bookmark: 231][bookmark: wbp03P416]Project Summary


[bookmark: 232][bookmark: IDX-117]In Project 3-3, you dropped entire tables, as well as deleted and truncated data from tables while leaving the tables intact. You revisited using the INSERT command to add data to single and multiple rows, and used the UPDATE command to update existing rows with new data. You finished by removing the extra tables created in earlier projects, leaving you with a clean database on which to base the projects in the next module, which covers basic reporting.






 







[bookmark: 233][bookmark: wbp03P418]Module 3 Mastery Check

	
How do you make a copy of the table wolfhounds, including its data?



	
If you have a table called sport and it has the fields football, basketball, soccer, and hockey, how do you make a table called ballgames without the hockey field?



	
What kind of table resides in memory and lasts only as long as the MySQL Client’s current connection?



	
What does the following command accomplish?

LOAD DATA INFILE ‘\documents\games_stats.txt’
INTO TABLE stat_sheet
FIELDS TERMINATED BY ‘:’
LINES TERMINATED BY ‘\r\n’;



	
What are the four options for the ALTER TABLE command and what do they do?



	
What command inserts only entire records into a table?



	
What does a table need to have in order to use the REPLACE INTO command and avoid inserting duplicate records?



	
What do you type on the command line to temporarily turn off the safe-updates option?



	
Which command allows you to insert data into specific fields within records?



	
What does the following command do?

UPDATE wine_list
SET color="red"
WHERE variety="Merlot";[bookmark: 234][bookmark: IDX-118]




	
Which command(s) removes a table and which command(s) removes only the data in the table?



	
How is TRUNCATE different from DELETE?



	
What does the following command do?


ALTER TABLE horse_gear
MODIFY num_code MEDIUMINT(9) PRIMARY KEY NOT NULL AUTO_INCREMENT,
MODIFY feed CHAR(15) NOT NULL,
CHANGE saddles_bridles tack CHAR(20) NOT NULL,
ADD blanket ENUM(‘Yes’, ‘No’)
DROP color;










 




Module 4:  Basic Reporting

[bookmark: 236][bookmark: IDX-120][bookmark: 237][bookmark: IDX-119]This module deals with retrieving records from your database tables and presenting the data in them in a concise and informative display. You have already used the SELECT … WHERE command to give you a basic view of your table’s data. Here, you will learn how to refine your output by using more selective specifications. With a narrowed focus, you can present only the data you need in an easily accessible format.






[bookmark: 238][bookmark: wbp04P3]Critical Skill 4.1 Shape the Data from Your Tables to Fit Your Needs

While it can be true that the quality of an answer depends on the degree of detail in the question, there are things you, as the database administrator, can do to improve the effectiveness of the data you supply. When any request is made for specific data, you should give some thought to exactly what you are being asked to provide, and if the data you provide is going to lead to other, easily forecasted, requests.

For instance, if the sales department puts in a request for how many current customers live in a particular state or region, you may assume from past experience that the next request will involve a breakdown of those customers by city, and therefore decide to supply that information the first time around. You can also decide that ordering the output by the city name, which groups the customers in that city together, will make it easier for the sales department to draw conclusions from the data.

Always take a few moments to clarify what is being asked of you, and once you have that information, proceed to choose which fields from which tables will provide you with the appropriate collection of data.

As you’ve learned in previous modules, you can choose data from your database with the SELECT command. The SELECT command is used for two basic reasons. One is the reason you have been using it so far: testing. SELECT allows you to look at your tables quickly and easily in order to verify their content and the format of that content. The second reason is to shape the data from your tables into formats that are easier to read and use, defining the output to match the needs of your circumstances. This section will briefly review the SELECT command as you already know and use it, and then expand on its usefulness by adding some options to your repertoire that allow you to shape the data to fit your needs more closely.



[bookmark: 239][bookmark: wbp04P8]Testing with the SELECT Command

Your use of SELECT so far has been to verify that the commands you used in your projects gave the desired results. You’ve used the wildcard form of SELECT (SELECT *) as a verifying test. Although this form is useful, it can present some problems. So, first we will look at when using SELECT * isn’t appropriate. Then you will learn about another useful testing form of SELECT that uses the LIMIT option, which allows you to control how much data is returned.


Understanding the Problems with SELECT *


[bookmark: 240][bookmark: IDX-121]The basic SELECT command you have seen in previous modules has the following syntax:

SELECT [*] FROM <table_name>;

The asterisk (or wildcard) indicates choosing all of a table’s columns.

The problem with using the wildcard is that you may be pulling up columns of information that you have no use for at the moment. In a small database, such as duckwear, this isn’t much of a problem. However, if the duck_cust table held hundreds or even thousands of records, the importance of looking at only the fields you really need to examine becomes clear. Not only does using the wildcard complicate your output, but it also begins to affect your response time when your database has become large.

Another consideration relates to using SELECT * in code. When you write a piece of code using SELECT *, you are relying on the response to that code showing up in the order in which the table you are accessing is designed. If at some later point, you change the table in question—by adding, deleting, rearranging, or modifying a column’s definition—then you will have unwittingly broken the code with the SELECT * in it. It is easy enough to do this with your own code, and even easier if someone else has taken over the administration of the database.

Because of these potential problems, you should use SELECT * only in testing. Even if you need all the fields in a table, when writing actual code that will be in use over time, you should call out the column names individually to avoid needless difficulties later in the life of your database.




Limiting Selections

The LIMIT option of the SELECT command allows you to specify a numeric quantity to control the amount of data you get from the command. You can also use it as a kind of scrolling stop.

The syntax for using the basic LIMIT option is as follows:


SELECT <column_name> FROM <table_name> LIMIT <numeric_value>;



Even if you use the SELECT * command, the output will produce only the number of lines of data specified in the LIMIT clause. For instance, you could issue the following command:

SELECT * FROM duck_cust LIMIT 9;


Figure 4-1 shows the results of using this command with the duck_cust table as it stands right now. As you can see, only the first 9 entries in the table appear, instead of the entire 14 entries it contains. This demonstrates how the LIMIT option can be used to scroll through a table a few entries at a time.


[bookmark: 241][bookmark: figure.Lib22][bookmark: IMG_73][image: Click To expand]


Figure 4-1:  Using the SELECT command with the LIMIT option


[bookmark: 242][bookmark: IDX-122]
You can also specify which record to begin with (the offset) and the total number of records you want to see (count), by using the following syntax:

SELECT * FROM <table_name> LIMIT <offset>, <count>;

For instance, you could use the following command:

SELECT * FROM duck_cust LIMIT 3, 4;


Figure 4-2 shows the results: the records starting with the record after 3 (customer number 4) and ending when the total number of records equals four (customer number 7).


[bookmark: 243][bookmark: figure.Lib23][bookmark: IMG_74][image: Click To expand]


Figure 4-2:  Using the LIMIT option with offset and count specifications


[bookmark: 244][bookmark: IDX-123]
Using the LIMIT option of the SELECT command is handy for testing the results of commands, as well as scrolling through the table looking for results or content.







[bookmark: 245][bookmark: wbp04P32]Shaping Data with the SELECT Command

After you have worked out what you need in a given piece of code and how you will go about displaying the data required, you will use forms of SELECT that shape the format of the data, rather than display it unfiltered. The DISTINCT option of the SELECT command is useful for removing duplicates from the results. The AS option lets you display columns with different names than they have in the table.


Removing Duplicates

The DISTINCT option allows you to cull out any duplicates in your reporting data. If you are looking for how many states you have customers in, for example, the list will be easier to compile if only one incidence of each state is reported.

The syntax for using the DISTINCT option is as follows:

SELECT [DISTINCT] <column_name> FROM <table_name>;

The DISTINCT option allows you to specify when you need to see only one incidence of a return value, which can make it much easier to draw conclusions from your output.[bookmark: 246][bookmark: IDX-124]


SELECT DISTINCT species FROM monsters;

For example, if the species column of the monsters table listed five vampires, three werewolves, two zombies, and one banshee, then this command would return the list vampire, werewolf, zombie, and banshee, editing out the repeating entries occurring in the species fields.




Renaming Columns for Display Purposes

The AS option allows you to give a column a new heading in the output of the SELECT command. It does not change the name of the column in the table, just defines an alias for the heading of that column’s information in the output. This can be useful for clarity and security. Changing the display heading clearly labels the data in that column, and using an alias makes it harder for someone to access areas of the database where they do not have SHOW privileges in order to view table names and structures.

If, for instance, the name of a column is cust_duckname, you can change the header to DuckName for the output by using the following command:

SELECT cust_first, cust_last,
cust_duckname AS DuckName
FROM duck_cust;

If the new header contains spaces or special characters, then it must be enclosed within double quotation marks to indicate it is a string that should be handled as one unit of text. If you want to use Duck’s Name as the header, which contains both a space and a special character (apostrophe), you would then use the following command:

SELECT cust_first, cust_last,
cust_duckname AS "Duck’s Name"
FROM duck_cust;


Figure 4-3 shows the resulting output from the preceding command. The first two columns have their duck_cust field names as headers. However, the third column uses the name supplied with the AS option, rather than the duck_cust field name.


[bookmark: 247][bookmark: figure.Lib24][bookmark: IMG_75][image: Click To expand]


Figure 4-3:  Using the AS option of the SELECT command








[bookmark: 248][bookmark: wbp04P53]Progress Check




	

[bookmark: N505]1. 


	

[bookmark: 249][bookmark: IDX-125]What are two reasons the SELECT * command should not be used except for testing purposes?

	

[image: One reason that the SELECT  * command should not be used except for testing purposes is that you select more fields than your query actually requires, which clutters your output and may slow your response time. Another reason is that changing the order of the table columns can break the code, putting information in the wrong column  headers . ]






	

[bookmark: N541]2. 


	
What does the LIMIT option of the SELECT command do?

	

[image: The LIMIT option restricts the output of the SELECT command to a specific number of lines, or it can be used to scroll through a table by a specific number of lines at a time. ]






	

[bookmark: N565]3. 


	
What does the DISTINCT option of the SELECT command do?

	

[image: The DISTINCT option removes duplicated data from the output of the SELECT command. ]






	

[bookmark: N589]4. 


	
What does the AS option of the SELECT command do?

	

[image: The AS option creates an alias for the output headers of a column or columns from a table specified in a SELECT command. ]







Answers



	

[bookmark: answer.N505]1. 

	
One reason that the SELECT * command should not be used except for testing purposes is that you select more fields than your query actually requires, which clutters your output and may slow your response time. Another reason is that changing the order of the table columns can break the code, putting information in the wrong column headers.





	

[bookmark: answer.N541]2. 

	
The LIMIT option restricts the output of the SELECT command to a specific number of lines, or it can be used to scroll through a table by a specific number of lines at a time.





	

[bookmark: answer.N565]3. 

	
The DISTINCT option removes duplicated data from the output of the SELECT command.





	

[bookmark: answer.N589]4. 

	
The AS option creates an alias for the output headers of a column or columns from a table specified in a SELECT command.













 







[bookmark: 250][bookmark: wbp04P62]Critical Skill 4.2 Refine Your Data Selection

[bookmark: 251][bookmark: IDX-126]You can focus on particular areas of your database, viewing just the parts you need to see. You can also narrow your focus even smaller, to a specific record or field.



[bookmark: 252][bookmark: wbp04P64]Focusing on Smaller Areas of Your Database

Several commands narrow the focus from your entire MySQL server to a specific database within it, and then to a specific table within that database. You’ve used these commands in the projects in preceding modules to work with the sample database and tables. These commands and their meanings are listed in Table 4-1.

[bookmark: 253][bookmark: table.Lib25]


Table 4-1:  Commands That Focus on Areas of the Database



	
Command

	
Meaning







	
SHOW DATABASES;


	
Shows all databases in the MySQL server





	
USE <database_name>;
Narrows the focus to the specified database


	
Narrows the focus to the specified database





	
SHOW TABLES;
Shows all tables within the specified database


	
Shows all tables within the specified database





	
DESC <table_name>;
Lists the description of the specified table


	
Lists the description of the specified table











[bookmark: 254][bookmark: wbp04P84]Using WHERE to Narrow Your Focus

Once you have selected a particular column or columns of data to output, the WHERE clause of the SELECT command allows you to narrow your selection even more. You can choose to output only a specific record or field. For example, you can use it to specify a range or a single choice by focusing on a key (or index) value. This allows you to present the user with exactly the required data from your database.



		Note 	
The WHERE clause can also be used in the same manner with the UPDATE and DELETE commands, to narrow their results.[bookmark: 255][bookmark: IDX-127]







In the previous modules, you have learned about using some of the variations of the WHERE clause to narrow data to a precise item or range of items. Here, you will learn how to use the WHERE clause with conditions, which use operators or reserved words to return output based on comparisons.

The WHERE clause syntax is listed in the MySQL manual as [WHERE <where_definition>], which is concise but not exactly detailed. Table 4-2 lists some, but not all, variations on the WHERE clause syntax with examples.

[bookmark: 256][bookmark: table.Lib26]


Table 4-2:  Some Variations of the WHERE Syntax



	
Syntax

	
Examples







	

WHERE <column_name><operator><where_value>;

	

WHERE car_color="green";






	

WHERE <column_name> IS <NULL/NOT NULL>;


	

WHERE graduation_date IS NULL;






	

WHERE <column_name><operator><where_value> AND <column_name><operator><where_value>;

	

WHERE release_date>=1964 AND vocal="John Lennon";






	

WHERE <column_name><operator><where_value> AND <column_name>BETWEEN <numeric_where_value> AND <numeric_where_value>;

	

WHERE car_maker="Chevrolet" AND car_year BETWEEN 1955 AND 1959;






	

WHERE <column_name><operator><where_value> OR <column_name><operator><where_value>;

	

WHERE series_code="BtVS" OR series_code="AtS";






	

WHERE <column_name> LIKE "<comparison_value>%";

	

WHERE music_styles LIKE "R%";








If each of the WHERE clauses listed in Table 4-2 were preceded by a SELECT * statement, the results would be a list of every record in the specified table that fits the criteria. Most of them, if read aloud, are self-explanatory, except for the last one, which selects records from a table where the data in the music_styles field begin with the letter R.

The next sections describe the operators and reserved words that you can use in WHERE clauses to refine your selections.


Using Operators with WHERE


[bookmark: 257][bookmark: IDX-128]The WHERE clause allows you to use the six arithmetic and two logical operators listed in Table 4-3 as conditional comparisons. Any numeric field, such as the customer number, can be used in a WHERE clause with the numeric operators. You have already used <= and >= in the projects in Module 3.

[bookmark: 258][bookmark: table.Lib27]


Table 4-3:  Comparison Operators for the WHERE Clause



	
Operator

	
Definition







	

=


	
Equal to





	

!=


	
Not equal to





	
<=


	
Less than or equal to





	
<

	
Less than





	
>=


	
Greater than or equal to





	
>

	
Greater than





	

AND


	
Both values true





	

OR


	
One or both values true







Using the AND operator specifies that all the values involved in the comparison must be TRUE; using the OR operator specifies that at least one of the values in the comparison must be TRUE.

You can also use the reserved word BETWEEN in conjunction with the reserved word AND to establish a numeric range within which you want MySQL to select data.




Comparing Text with WHERE

The reserved word LIKE allows you to make comparisons with a portion of each field against a string value that you specify between double quotation marks. For instance, you could list all the fields in a column whose data begins with the same letter or letters.

The string comparisons in WHERE clauses are not case-sensitive by default. If you want to use case-sensitivity, you can add the BINARY option to the WHERE clause criteria:

WHERE BINARY <column_name><operator><where_value>;

This will allow MySQL to differentiate between strings where they vary because of case. For instance, you can use it to find only don and not Don, or in a LIKE wildcard search for "R%", so you will find Rock and Reggae but not rock.







[bookmark: 259][bookmark: wbp04P135]Progress Check




	

[bookmark: N820]1. 


	

[bookmark: 260][bookmark: IDX-129]What are the six arithmetic and two logical comparison operators?

	

[image: The six arithmetic operators used for comparison are equal to (=), not equal to (!=), less than or equal to (-=), less than (-), greater than or equal to (-=), and greater than (-). The two logical operators used for comparison are AND and OR. ]






	

[bookmark: N832]2. 


	
What reserved word allows you to compare strings for partially matching characters?

	

[image: The reserved word LIKE allows you to compare strings for partially matching characters. ]






	

[bookmark: N840]3. 


	
What code allows you to search a table called albums in the columns groups and release_dates for all records by Queen released between 1973 and 1976, giving you the data from the titles and sales fields.

	

[image: The following code performs the search:  SELECT titles, sales FROM albums WHERE groups=`Queen` AND release_dates BETWEEN 1973 AND 1976; ]






	

[bookmark: N871]4. 


	
How do you make a string comparison case-sensitive?

	

[image: You add the reserved word BINARY to the WHERE clause to perform case-sensitive comparisons. ]







Answers



	

[bookmark: answer.N820]1. 

	
The six arithmetic operators used for comparison are equal to (=), not equal to (!=), less than or equal to (<=), less than (<), greater than or equal to (>=), and greater than (>). The two logical operators used for comparison are AND and OR.





	

[bookmark: answer.N832]2. 

	
The reserved word LIKE allows you to compare strings for partially matching characters.





	

[bookmark: answer.N840]3. 

	
The following code performs the search:SELECT titles, sales FROM albums
WHERE groups="Queen" AND release_dates BETWEEN 1973 AND 1976;








	

[bookmark: answer.N871]4. 

	
You add the reserved word BINARY to the WHERE clause to perform case-sensitive comparisons.













 







[bookmark: 261][bookmark: wbp04P147]Project 4–1 Create Reports Using SELECT…WHERE to Refine Data
In Project 4-1, you will use the SELECT … WHERE command with the LIMIT, DISTINCT, ORDER BY, and LIKE clauses to select and refine data from the duck_cust table as discussed in this module.



[bookmark: 262][bookmark: wbp04P149]Step by Step


	
Open a command-line window and log in to MySQL, using the \mysql\bin\mysql –u root –p command (Windows) or the mysql –p command (Linux), and then enter your password when prompted.



	
Type USE duckwear; and press the ENTER key.



	
Use the following code as an example, select the customer number, first name, and last name, while scrolling through the entire duck_cust table four records at a time:


SELECT cust_num, cust_first, cust_last FROM duck_custLIMIT 0, 4;




[bookmark: 263][bookmark: IDX-130]
The <offset> variable of the LIMIT option is the only one that changes, and each subsequent command displays the next four records in the table until the last command, which displays the only two remaining records.


[bookmark: IMG_76][image: Click To expand]



	
To test the function of the DISTINCT option, enter the following commands:

SELECT cust_duckname FROM duck_cust;
SELECT DISTINCT cust_duckname FROM duck_cust;


You’ll see that the DISTINCT option filters out all repetition in the data fields.


[bookmark: IMG_77][image: Click To expand]

[bookmark: 264][bookmark: IDX-131]


	
Display records where each customer’s number, last name, state, and duck name are selected and use the AS option to change the header names, as follows:





	
Field

	
Header







	

cust_num


	
Cust. #





	

cust_last


	
Last Name





	

cust_state


	
State





	

cust_duckname


	
Duck’s Name










SELECT cust_num AS "Cust.#", cust_last AS "Last Name", 
cust_state AS State, cust_duckname AS "Duck’s Name" FROM duck_cust;




The output has the correct headers, but it still lists every customer in the database as if you had used the wildcard.


[bookmark: IMG_78][image: Click To expand]

[bookmark: 265][bookmark: IDX-132]


	
Since you know that customer 8 is a repeat of the same duck at a different address (customer 6), you can remove it and get the desired output, using the following code:


SELECT cust_num AS "Cust.#",  cust_last AS "Last Name", 
  cust_state AS State, cust_duckname AS "Duck’s Name" FROM duck_cust 
  WHERE cust_num!=8;





[bookmark: IMG_79][image: Click To expand]



	
Use a WHERE clause with numeric operators to list the names of customer numbers 10 and above. Also list customer numbers 3 and under plus those above, but not including, customer number 7. Additionally, use the AS option to change all four headers: cust_num to Number, cust_last to Last Name, cust_city to City, and cust_state to State.[bookmark: 266][bookmark: IDX-133]



SELECT cust_last, cust_first FROM duck_cust
WHERE cust_num>=10;SELECT cust_num AS Number, cust_last AS "Last Name", 
cust_city AS City, cust_state AS State FROM duck_cust 
WHERE cust_num<=3 OR cust_num>7;





[bookmark: IMG_80][image: Click To expand]



	
Try changing the AND to an OR in the previous command. Then change the <= to >= and > to <:.

SELECT cust_num AS number, cust_last AS "last name", 
cust_city AS city, cust_state AS state FROM duck_cust 
WHERE cust_num<=3 AND cust_num>7;


SELECT cust_num AS number, cust_last AS "last name", 
cust_city AS city, cust_state AS state from duck_cust 
WHERE cust_num>=3 AND cust_num<7;

This first command completely changes the values of the output to an empty set. Changing the arithmetic operators gives you the previously missing data except for customer 7, plus customer number 3.


[bookmark: IMG_81][image: Click To expand]

[bookmark: 267][bookmark: IDX-134]


	
Use the following code with equal to and not equal to operators to sort customers by region:


SELECT cust_num, cust_city, cust_state FROM duck_cust
WHERE cust_state="ok" OR cust_state="ks";

SELECT cust_num, cust_city, cust_state FROM duck_cust
WHERE cust_state="ca" OR cust_state="wa" OR cust_state="az";

SELECT cust_num, cust_city, cust_state FROM duck_cust
WHERE cust_state!="ca" AND cust_state!="wa" AND cust_state!="az" AND
cust_state!="ok" AND cust_state!="ks";




[bookmark: IMG_82][image: Click To expand]

[bookmark: 268][bookmark: IDX-135]


		Note 	
Despite being in all uppercase in the duck_cust table, the two-letter state designations do not need to be in uppercase for the string comparison to match, because the comparison was not designated with the BINARY option.








	
Check for missing duck birthday data with the following code:

SELECT * FROM duck_cust
WHERE cust_duckbday IS NULL;

You can see the customers who need to be sent letters asking for their duck’s birth date.


[bookmark: IMG_83][image: Click To expand]



	
List the customers in alphabetical order and change the headers in the display:


SELECT cust_last AS Last, cust_first AS First, cust_add1 AS Address, 
cust_add2 AS "Address 2", cust_state AS State, cust_zip1 AS Zip FROM duck_cust 
WHERE cust_num!=8 ORDER BY Last;



The WHERE cust_num!=8 removes the repeat customer from the result set, and the ORDER BY makes the list appear in ascending alphabetical order.[bookmark: 269][bookmark: IDX-136]



[bookmark: IMG_84][image: Click To expand]



		Note 	
The ORDER BY default is ascending, but you can force the issue by specifying ASC for ascending or DESC for descending after the field or fields specified as the ORDER BY value or values.








	
Remove the equal-to selection and order the output by ZIP code in descending order, using the following code:


SELECT cust_last AS last, cust_first AS first, cust_add1 AS address, 
  cust_add2 AS "address 2", cust_state AS state, cust_zip1 AS zip 
  FROM duck_cust ORDER BY Zip DESC;




[bookmark: IMG_85][image: Click To expand]
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Make a list of customer names, cities, states, and ZIP codes with the output in ascending order by state and then city, using the following code:


SELECT cust_last AS last, cust_first AS first, cust_city AS city, 
  cust_state AS state, cust_num AS number
  FROM duck_cust ORDER BY state, city ASC;





	
Repeat the command in step 13, but leave off the ASC.


[bookmark: IMG_86][image: Click To expand]

You can see that the results are identical, because the ORDER BY default is ascending.



	
Use the following code to make a list of the last names beginning with the following partial characters:

SELECT cust_last AS LAST, cust_first AS FIRST,
cust_duckname AS DUCK,cust_num AS NMBR
FROM duck_cust WHERE cust_last LIKE "Dav%"
 OR cust_last LIKE "S%"
 OR cust_last LIKE "Be%";

The results are arranged in the order in which the records appear in the duck_cust table, which becomes clear when you look at the NMBR column.



	
Repeat the command in step 13, but add ORDER BY FIRST ASC to the end.[bookmark: 271][bookmark: IDX-138]



[bookmark: IMG_87][image: Click To expand]

This listing is arranged in ascending order by first name fields.









[bookmark: 272][bookmark: wbp04P225]Project Summary

In this project, you used a variety of ways to manipulate and display the data in your tables, using the SELECT command in combination with the WHERE clause and a few simple options.

The LIMIT, DISTINCT, and AS options allow you to control how many records are displayed, whether specific fields are repeated in the display, and how the columns in the display table headers are labeled, respectively. The array of arithmetic operators and conditional reserved words (BETWEEN, LIKE, AND, and OR) enable you to use the WHERE clause to manipulate the display of table data to suit whatever need you require.

Now that you have had experience with these basic methods of reporting, Module 5 will cover increasingly complex ways to manipulate and present your data.






 







[bookmark: 273][bookmark: wbp04P229]Module 4 Mastery Check

	
What is the command to list all the data in the monsters table?



	
What is the command to list only the records with the values "vampire" and "werewolf" in the m_types field of the monsters table?



	
What does the following command do?

SELECT m_types FROM monsters LIMIT 13;[bookmark: 274][bookmark: IDX-139]




	
How do you view the records for the m_active field in the monsters table, starting with record 9 and listing the next 13 records?



	
How do you list each unique entry in the m_types field of the monsters table?



	
What is the code for listing the m_names, m_types, and m_active fields in the monsters table, using the headers Monster Names, Kind of Monster, and Day/Night/Both, respectively.



	
What are the two types of operators used for comparisons in the WHERE clause?



	
What are the four basic commands for viewing databases and tables?



	
What are two different ways that a WHERE clause could specify a numeric range of data between 42 and 113 in the field some_number?



	
How can you display entire records from the monsters table that contain "vampire" in the m_types field and a name beginning with the letter D in the m_names field?



	
How do you list m_numbers and m_names fields of every instance in the monsters table where you know the m_creators field should read "Joss" but due to a typo, the m_creators entry is not capitalized?








 




Module 5:  Advanced Reporting

[bookmark: 276][bookmark: IDX-142][bookmark: 277][bookmark: IDX-141]This module will expand on the report-generating skills learned in the previous module by explaining the most commonly used MySQL functions, including those for universal-, control flow–, aggregate-, mathematic-, string-, date-, and null-related manipulations of data. You will use the ORDER BY and GROUP BY clauses to focus your data output, and the JOIN commands to incorporate data from different tables into the same report.






[bookmark: 278][bookmark: wbp05P3]Critical Skill 5.1 Use Functions in MySQL

In this skill, you will learn how to take advantage of many of the most-used functions in the MySQL arsenal. These functions allow you to quickly access and manipulate the data in your database tables. Using functions, you can define both simple and complex problems, and the MySQL functions will do the work for you.

Before you learn about the functions, you should be aware of how MySQL handles data in a mixed context. For instance, what if you were to give MySQL a nonsensical statement like this:

SELECT "3 bears"+"3 blind mice"+17;

MySQL would not give you an error for trying to add two strings to a number. Instead, it would ignore the string portion of the information, add the numeric portion of the information together, and return an answer of 23.

The MySQL database tries to interpret strings as numbers, if the context implies numbers, or as dates, if the context implies dates. It does this because MyISAM does not function with transactions, so it cannot roll back erroneous operations on a transactional level. Therefore, MySQL operates with a kind of doing-its-best philosophy. Occasionally, this may lead you to places you never intended to go when you place data in a mixed context; however, the side effect of this philosophy is that conversion functions are not necessary. MySQL will turn numbers into strings or strings into numbers automatically when the context requires it.
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Two functions within MySQL are so pervasive that they are universal: the IN function and the IF function. They are both applied to string and number values, used in the SELECT command, and involve kinds of comparisons.


IN Function

The IN function allows you to specify a comparison value for choosing table fields. It has the following syntax:


WHERE <comparison_field> IN(comparison_value1[, comparison_value2, … );[bookmark: 280][bookmark: IDX-143]




When the comparison matches, the fields specified in the SELECT command are chosen and returned to the command line. The comparison value does not need to be one of the fields specified in the SELECT portion of the command; it just needs to be in the WHERE … IN portion.

For example, using the duck_cust table, to get a list with the customer number and first and last names for all the customers in a particular set of states, use the following code:

SELECT cust_num, cust_first, cust_last, cust_state
FROM duck_cust
WHERE cust_state IN("WA","CA","AZ");

The comparison works with number fields as well as strings. For example, the WHERE <comparison_field> IN value could be a list of customer numbers, like this:

SELECT cust_first, cust_last, cust_state
FROM duck_cust
WHERE cust_num IN(3,7,13,4,2);

As you can see, you can use the IN function only when you know the comparison values. It is practical when you don’t need to list too many values. In theory, the list can be as long as you need it to be, but the longer the list, the less elegant the code and the more opportunity for mistakes in typing the comparison data into the command.




IF Function

The IF function allows you to set conditional evaluations with corresponding true and false values. Its syntax is as follows:

IF(<Boolean_test>, <value_if_true>, <value_if_false>)

The Boolean_test must evaluate to either a true (anything nonzero) or false (zero) value. The value_if_true and value_if_false can be a string, number, or date.

You can use the IF function more than once within a SELECT command by separating the functions with the standard comma separators.

The IF function is often used for creating columns for matrix-style reports or for counting instances of something (as opposed to adding up what those instances contain).

As an example, let’s see how you could use the IF function to get information from a table with data about U.S. states. This table lists the population of each of the states last year and ten years ago, along with fields representing the capital city, number of congressional representatives, and region. Table 5-1 shows the table’s fields and their defined types.
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Table 5-1:  Field Names and Types for the StatesPop Table



	
Field

	
Type







	

StateName


	

CHAR(15)






	

PopNow


	

INT






	

DecadePop


	

INT






	

NumReps


	

TINYINT






	

StateCap


	

CHAR(20)






	

Region


	

CHAR(15)
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Suppose that you have received a request for a report that shows whether the population of each state is over or under 10 million, both now and a decade ago, listing the states by their regions. The following code will produce that report:

SELECT StateName AS State, Region,
IF(PopNow<10000000, "<10M",">10M") AS Current,
IF(DecadePop<1000000, "<10M",">10M") AS "Decade Ago",
FROM StatesPop
ORDER BY Region;

This gives you a report that has the following headers: State, Region, Current, and Decade Ago. The first two columns would hold the data from the StatesPop table, and the next two columns, depending on the range of their population, would hold either <10M or >10M.

As the code stands, if a state’s population happens to be exactly 10 million, it will be placed in the greater-than 10 million category. This very well might be just fine for the type of data you are dealing with (population figures) and the generalized information required by the requested report. However, if you need a more detailed report, you can use more IF functions and more columns for the results. The following code gives you a report with more information.


SELECT StateName AS State, Region,
IF(PopNow<1000000, PopNow,"") AS "<1M Now",
IF(PopNow>1000000 AND PopNow<5000000, PopNow,"") AS "<5M Now",
IF(PopNow>5000000 AND PopNow<10000000, PopNow,"") AS "<10M Now ",
IF(PopNow>10000000 AND PopNow<15000000, PopNow,"") AS "<15M Now ",
IF(PopNow>15000000, PopNow,"") AS ">15M Now ",
IF(DecadePop<1000000, "<1M","") AS "<1M Then",
IF(DecadePop>1000000 AND DecadePop<5000000, "<5M","") AS "<1M Then",
IF(DecadePop>5000000 AND DecadePop<10000000, "<10M","") AS "<5M Then",
IF(DecadePop>10000000 AND DecadePop<15000000, "<15M","") AS "<15M Then",
IF(DecadePop>15000000, ">15M","") AS ">15M Then"
FROM StatesPop
ORDER BY Region;[bookmark: 283][bookmark: IDX-145]




This code returns a report that has 12 columns. For each state, it will display the state name and region, with population figures in Now and Then sections. All of the other columns in the Now and Then sections will remain blank, as indicated by the pair of double quotation marks with nothing between them.

IF functions can become as complicated as the permutations of your data and your grasp of conditional comparisons allow.
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Control flow functions allow you to set a value or condition, called a CASE, which is either compared against another value or evaluated as to its condition. You also specify a WHEN result for matching values or true conditions, and sometimes an alternate ELSE result for nonmatching values or false conditions. Control flow functions are normally used in situations where there is a specific set of results that apply to all, or nearly all, of the data. The IF function discussed in the previous section can also be considered a control flow function.

There are essentially two variations of the syntax for CASE…WHEN: one for comparing values and one for evaluating conditions.

The comparing values syntax looks like this:

CASE <value> WHEN <compare_value> THEN <result1> 
[WHEN <compare_value2> THEN <result2> ...] 
[ELSE <nonmatch_result>] END

The CASE value is specified in the code. The WHEN compare_value is drawn from the record of the table being read. The result is also specified in the code. As implied by the portion of the WHEN clause syntax in the square brackets, theoretically, you can have an unlimited number of WHEN clauses to compare the CASE value against. The square brackets around the ELSE clause indicate that it is also an optional part of the code. If it makes more sense in a particular situation for there to be no ELSE clause in the event of the CASE comparison not matching, you can omit the ELSE clause. The END is required in the syntax, and omitting it will cause a syntax error on the command line.

The conditional syntax is generally similar but the operational details of it differ:

CASE WHEN <condition> THEN <true_result1> 
[WHEN <condition2> THEN <true_result2> ...] 
[ELSE <false_result>] END

The CASE no longer has a specified value that the WHEN compares against. The WHEN has a condition, which is either true or false. If the condition is true, the true_result is used in the output. If the condition is false, and a false_result is supplied in the ELSE clause, it is used in the output.

In both variations of the CASE … WHEN syntax, if no ELSE clause is specified and the comparison does not match or the condition is false, the NULL value will be returned.[bookmark: 285][bookmark: IDX-146]


Here is an example of using the comparison value form of CASE…WHEN:


SELECT CASE 3 WHEN 1 THEN "One" WHEN 2 THEN "Two" ELSE "Three" END;




Figure 5-1 shows the resulting report. The value returned was the string Three, since the CASE value 3 did not match either of the comparison values (1 or 2) supplied in the WHEN clauses.
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Figure 5-1:  Using CASE…WHEN for comparing values


The following is an example of using CASE…WHEN for evaluating conditions:


SELECT CASE WHEN 9>7 THEN "TRUE" ELSE "FALSE" END AS "Results";



As shown in Figure 5-2, the value 9 is greater than the value 7, so the string TRUE was returned. The header for the report was Results, because it was specified using AS.
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Figure 5-2:  Using CASE…WHEN for evaluating conditions
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This example shows both variants of CASE…WHEN with no ELSE clause:


SELECT CASE "ferret" WHEN "cat" THEN "meow" WHEN "dog" THEN "woof" END;
SELECT CASE WHEN 4=5 THEN "large value of 4" END AS "results";




Figure 5-3 shows the results. Since the string "ferret" was not matched by the strings "cat" or "dog", and the condition 4=5 was evaluated as false, both lines of code returned NULL.
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Figure 5-3:  Using CASE…WHEN without ELSE




		Note 	
The field type of the returned value is always the same as the field type of the result value following the first THEN in the command.
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This section describes aggregate, or collective, functions. These functions combine numbers by adding, averaging, or counting instances; give the high and low ranges of numbers; and provide a measurement of probability.


SUM, AVG, and COUNT

The SUM, AVG, and COUNT functions do what their names imply. Each action is performed on an expression, which can be as simple as a name indicating a column of fields or a more complex statement that has internal functions of its own.[bookmark: 291][bookmark: IDX-148]


The SUM function does simple addition of the content values in a column and returns a result. If there are no values in the specified column to add, it returns zero. However, if it references an empty set, where there are no rows in the specified table, SUM returns NULL. Here is an example:

SELECT SUM(num_sold) FROM Jan_sales;

The AVG function figures the averages of the specified expression, which means it adds all the value’s contents together, and then divides that result by the number of instances added together in the first result. Here is an example:

SELECT student_name, AVG(quiz_scores) FROM class_scores;

The COUNT function adds the instances of the record field, as opposed to adding the value of the data in them. If the COUNT function is supplied with an expression (a field name, for instance), it will add one to its total for every non-NULL record field; however, if it is supplied with the asterisk wildcard (*), it starts at zero and adds one with each record it processes. This means that it does not matter whether the record field holds any data; it counts it regardless. Here is an example:

SELECT COUNT(renter_name) FROM apt_listings;
SELECT COUNT(*) FROM apt_listings;

The first of the two preceding commands would only add one to the COUNT if the rental listing showed a renter’s name, so the count would end up showing the number of renters in the apartment complex. The second command would add one to the count for every record in the apt_listings table, so the count would end up showing how many apartments were in the complex, whether or not they were rented at the time.




MAX, MIN, and STD or STDDEV

The MIN and MAX functions evaluate the given fields and return the minimum or maximum value contained in them, respectively. They will evaluate both number and string types. Here is an example using a numeric field type:

SELECT MIN(rent_amount) from apt_listings;
SELECT MAX(rent_amount) from apt_listings;

This example would return the minimum rent amount and the maximum rent amount from the apt_listings table, giving you the costs of the cheapest and most expensive apartments.

Here is an example using a string field type:

SELECT MIN(StateName) FROM StatesPop;
SELECT MAX(StateName)FROM StatesPop;

This would return the first state name in an alphabetized list for MIN and the last state name in an alphabetized list for MAX.[bookmark: 292][bookmark: IDX-149]




		Note 	
In the case of columns defined as ENUM and SET types, comparison is done using their string value, rather than their position relative to the set, as one might assume. MySQL has stated the intention to change a future version so that ENUM and SET are compared relative to their set position, but they do not function that way yet.






The STD and STDDEV functions are used for figuring standard deviation. They both function in the same way. The STDDEV function is provided only for compatibility with the Oracle database.
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MySQL offers a wide variety of mathematical functions. Here, we will look at some of the more commonly used mathematical functions.


Trigonometry Functions

Simply put, trigonometry is the study of the properties of triangles. It is used in a variety of scientific disciplines like astronomy, geography, engineering. and physics. More specifically, the functions of trigonometry are used in calculus, linear algebra, and statistics.


DEGREES, RADIANS, and PI The DEGREES and RADIANS functions deal with converting values. The DEGREES function returns the value of X converted into radians. The RADIANS function returns the value of X converted into degrees. Their syntax is as follows:

DEGREES(X)
RADIANS(X)

When you use the results of these two functions in a SELECT command—for instance, with a beginning value of 90 degrees—they will toggle their results between the two measurements. For example, RADIANS, given a value of 90 degrees, returns 1.5707963267949, and DEGREES, when given the value 1.5707963267949 radians, returns 90 degrees.

The function PI returns the value of pi. MySQL displays six decimal places as its default; however, internally, it uses the full double precision for computations. The function has parentheses, but no value is placed in them, as shown in the following syntax:

PI()

The SELECT PI(); command returns the value 3.141593.[bookmark: 294][bookmark: IDX-150]



SIN, COS, TAN, and COT The SIN function is the trigonometric function sine. The COS function is the trigonometric function cosine. The TAN function is the trigonometric function tangent. The COT function is the trigonometric function cotangent. Their syntax is as follows:

SIN(X)
COS(X)
TAN(X)
COT(X)

In all of these functions, the value X is given in radians.


ASIN, ACOS, ATAN, and ATAN2 The ASIN function returns the arc sine of the value of X, meaning that the sine of the value it returns is the X supplied in the function. The ACOS function returns the arc cosine of the value of X, meaning that the cosine of the value it returns is the X supplied in the function. The ATAN function returns the arc tangent of the value of X, meaning that the tangent of the value it returns is the value X supplied in the function. Their syntax is as follows:

ASIN(X)
ACOS(X)
ATAN(X)

The ATAN function can also have two values input: X and Y. This returns the arc tangent of the two variables. As shown in the following syntax, MySQL allows you to use either the ATAN or ATAN2 notation when using this function, but the results are identical.

ATAN(X, Y)
ATAN2(X, Y)



		Note 	
The ASIN function returns NULL if the supplied X value is not in the range of –1 to 1.









Logarithms and Powers

Logarithms started out as a way to multiply by adding before the advent of calculators. Powers are a convenient way of expressing large numbers by defining them as a smaller number raised to a stated power. For instance, 34 is equal to 3´3´3´3 or working it out the long way, 3´3=9, 9´3=27, 27´3=81. So, 34=81.



SQRT The SQRT function returns the nonnegative square root of the supplied X value.

SQRT(X)[bookmark: 295][bookmark: IDX-151]



LOG, EXP, and POW The LOG function returns the natural logarithm of the value X when it is supplied with only one value. When two values are supplied, it returns the logarithm of X for an arbitrary base supplied as the value B. That makes it the equivalent of LOG(X)/LOG(B).

LOG(X)
LOG(B, X)



		Note 	
The two-value, arbitrary base version of LOG was added in MySQL version 4.0.3. In earlier versions, you must use LOG(X)/LOG(B) to reach the same result. The LOG2 function was also added in MySQL version 4.0.3. In earlier versions, you must use LOG(X)/LOG(2) to reach the same result.






The LOG10 function returns the logarithm of the supplied value X in base 10. The LOG2 function returns the logarithm of the supplied value X in base 2. LOG2 is useful for figuring out how much space, in bits, it takes to store a number.

LOG10(X)
LOG2(X)

The EXP function returns the value of e, which is defined as the base of natural logarithms, raised to the power of the supplied value X.

EXP(X)

The POW and POWER functions raise the value of X to the power of Y. This operation enables you to notate powers without the use of superscript notation. So, POW(2, 3) is equal to 23.


POW(X, Y)
POWER(X, Y)


MOD and % The MOD function returns the modulo; that is, the remainder of the supplied value X divided by the supplied value M. You can also use the percent symbol (%) in place of MOD, which is the operator used for modulo in the C programming language.

MOD(X, M)
X % M


MySQL indicates that this function is safe to use with BIGINT values.[bookmark: 296][bookmark: IDX-152]




		Note 	
In MySQL version 4.1 only, the syntax X MOD M is allowed, but it does not function in any version before or after.







ABS and SIGN The ABS function returns the absolute value of the supplied value X.

ABS(X)

The SIGN function returns the sign of the supplied value X as –1, 0, or 1, depending on whether the value X is negative, zero, or positive, respectively. The SIGN function is used to test whether a given number X is positive, negative or zero. So, if the value of X were -42, the SIGN function would return a -1 value. If the value of X were 0, the SIGN function would return a 0 value. If the value of X were 9, the SIGN function would return a 1 value.

SIGN(X)




Rounding Functions

MySQL provides a lot of ways to deal with rounding numbers. The function ROUND is paradoxically the one that gives you the least control over how it goes about figuring your result.


ROUND, CEILING, FLOOR, and TRUNCATE ROUND returns the supplied value X rounded to the nearest integer, and it has a two-variable form that allows you to specify, with the value D, the number of decimal places you want to round to. The syntax for the two versions of ROUND is as follows:

ROUND(X)
ROUND(X, D)

However, when the value in question is halfway between two integers (.5), the direction ROUND rounds is controlled by the C Library implementation, which varies depending on which operating system you are using. Some of operating systems always round up; some always round down; and some always round toward zero.

If you want more control over how your number is rounded, or you don’t want to worry about how the particular operating system you’re using deals with the 0.5 issue, you would be better off using TRUNCATE, CEILING, or FLOOR.

The CEILING function always rounds upwards. That means it returns the smallest integer value that is not less than the supplied value X.

CEILING(X)
CEIL(X)[bookmark: 297][bookmark: IDX-153]




		Note 	
In MySQL version 4.0.6, the alias CEIL was added; however, the return value is converted to BIGINT.






The FLOOR function always rounds downward. That means that it returns the largest integer value not greater than the value of the supplied X.

FLOOR(X)



		Note 	
The return value of the FLOOR function is converted to BIGINT.






The TRUNCATE function simply returns the supplied value X truncated to the number of decimal places equal to the supplied value D. If the supplied value for D is zero, there will be no decimal places returned.

TRUNCATE(X, D)

In the case of a negative number supplied for the D value, the whole part of the number is zeroed out. For instance, the command TRUNCATE(113, -2) returns the value 100; TRUNCATE(113, -1) returns the value 110.


Table 5-2 shows the rounding functions and results of using these functions with both positive and negative numbers. Remember that if you try the ROUND example with the .5 value on your system, you may get a different answer, depending on whether your computer’s halfway default is to round up or down.
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Table 5-2:  Rounding Functions on Positive and Negative Numbers



	
Positive

	
Result

	
Negative

	
Result







	

ROUND(7.5)


	
7

	

ROUND(-7.5)


	
–8





	

ROUND(7.53)


	
8

	

ROUND(-7.53)


	
–8





	

ROUND(7.49)


	
7

	

ROUND(-7.49)


	
–7





	

CEILING(7.5)


	
8

	

CEILING(-7.5)


	
–8





	

FLOOR(7.5)


	
7

	

FLOOR(-7.5)


	
–8





	

TRUNCATE(7.5, 0)


	
7

	

TRUNCATE(-7.5, 0)


	
–7










Random Function


[bookmark: 299][bookmark: IDX-154]The RAND function has two versions: one with a specified value N, and one with no specified value. If no value N is specified, then RAND returns a value between zero and one. If a value N is specified, it is used as a seed value, which results in a repeatable sequence.

RAND()
RAND(N)

The RAND function is meant to be a quick and easy way to generate returns that are random enough for a given situation, and portable between identical versions of MySQL, rather than being a perfect random generator.


Random Numbers If you use RAND with a specified N value, the result will be repeatable. For instance, the value returned for RAND(3) is, and will always be, 0.90576975597606. If no N value is specified, the return will be a more or less random number between zero and one.

If you run three RAND()commands, the return values may differ widely within the function’s given range; however, the range between zero and one is a small enough sample, statistically speaking, for results to appear patterned. You can receive the same result twice in a row, for instance. The RAND function is not perfectly random, but it is serviceable for most requirements. Any time two commands in the RAND(X) syntax have the same X value, the result is always the same.


Random Strings The RAND function can also be used to display a more or less random selection from a SELECT command by using it as the variable in an ORDER BY clause. The following example results in the random output of a single instance of the field cust_duckname from the duck_cust table:

SELECT cust_duckname FROM duck_cust ORDER BY RAND() LIMIT 1;

As long as your MySQL version is newer than 3.23, you can also use the RAND function with a wildcard SELECT statement, instead of needing to specify a column. The following example displays three adequately random, entire records from the duck_cust table’s contents:

SELECT * FROM duck_cust ORDER BY RAND() LIMIT 3;



		Note 	
If you use the RAND function in a WHERE clause, the RAND will be reevaluated every time the WHERE is executed.
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[bookmark: 301][bookmark: IDX-155]String functions manipulate strings in some of the same ways mathematical functions manipulate numbers. They can add and subtract data from existing strings, make new strings, and edit the data already contained in strings. This section will cover the main string functions, and then cover those functions used to compare strings and manipulate the data in them.


Main String Functions

The main string functions are the ones most often used to handle strings and the information held in them. They add strings or portions of strings together, pick out parts of strings based on position or delimiters, search for strings in strings, change strings in other strings, and calculate the length of strings.


CONCAT The CONCAT function is short for concatenate, which means to link together in a series or chain. Its syntax allows for one or more parameters that it will link together and return a result of a single string.

CONCAT(<string1>[, <string2>, … ])

If numeric data is supplied as an argument in CONCAT, it automatically converts the data into its equivalent string form. Also, if any of the supplied data is NULL, CONCAT returns the result NULL. Figure 5-4 shows some basic examples of the CONCAT function.
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Figure 5-4:  Basic examples of the CONCAT function
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The CONCAT_WS function, which stands for CONCAT With Separator, allows you to use the first argument to indicate a separator for the rest of the arguments, and this separator will appear between the arguments in the resulting string.

CONCAT_WS(<separator>, <string1>[, <string2>, … ])

Unlike CONCAT, if a NULL appears in the strings supplied to the CONCAT_WS function, it is simply ignored. If, however, NULL is used as the indicated separator, a NULL value is returned. Figure 5-5 shows examples of using CONCAT_WS.
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Figure 5-5:  Examples of the CONCAT_WS function



SUBSTRING and SUBSTRING_INDEX The SUBSTRING and SUBSTRING_INDEX functions both pick part of a string to return in a string result, but they operate based on different criteria. SUBSTRING makes its pick based on position within the string, and SUBSTRING_INDEX makes its pick based on delimiters and their occurrence within the string. The following syntax shows four variations of SUBSTRING and the single syntax for SUBSTRING_INDEX.

SUBSTRING(<string>, <position>)
SUBSTRING(<string> FROM <position>)
SUBSTRING(<string>, <position>, <length>)
SUBSTRING(<string> FROM <position> FOR <length>)
SUBSTRING_INDEX(<string>, <delimiter>, <count>)

The first two SUBSTRING syntax formats give the same result; the only difference is how they are written. These functions count in from the start of the string to the amount of the specified position, and beginning there, return the remainder of the string.[bookmark: 305][bookmark: IDX-157]


The third and fourth SUBSTRING syntax formats are also variations that produce the same result. SUBSTRING functions with a length parameter count in to the place indicated by the position parameter, but they count from that place using the length parameter, and then return the string that lies between those two specified places. Figure 5-6 shows examples of the SUBSTRING function variations.
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Figure 5-6:  Examples of the SUBSTRING function


The SUBSTRING_INDEX function works in a similar manner, but it counts the specified delimiter instead of position within the string. If the count value is positive, SUBSTRING_INDEX returns the portion of the string that is to the left of, or before, the final delimiter. If the count value is negative, it returns everything to the right, or behind, the final delimiter. When the count is a positive number, the function counts the appearances of the delimiter starting from the left, or beginning, of the string. When the count is a negative number, SUBSTRING_INDEX counts the appearances of the delimiter starting from the right, or end, of the string. Figure 5-7 shows examples of using SUBSTRING_INDEX with both positive and negative count values.
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Figure 5-7:  Examples of SUBSTRING_INDEX



INSTR, REPLACE, and LENGTH The INSTR function, short for In String, returns the numeric position of the beginning of specified substring within the specified string.

INSTR(<string>, <substring>)

The REPLACE function takes three values: string, from_string, and to_string. It finds the portion of the string that matches the from_string value and replaces it with the to_string value, and then returns the new version of the string. If it does not find the specified from_string value, it returns the string value unaltered.

REPLACE(<string>, <from_string>, <to_string>);[bookmark: 308][bookmark: IDX-158]


The LENGTH function takes in a string and returns the numeric value of the length. If a character within the string takes multiple bytes to store, LENGTH counts those bytes separately.

LENGTH(<string>)


Figure 5-8 shows examples of INSTR, REPLACE, and LENGTH.
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Figure 5-8:  Examples of the INSTR, REPLACE, and LENGTH functions





Comparison String Functions


[bookmark: 310][bookmark: IDX-159]Comparison string functions allow you to compare two strings and get a return that tells you whether they are alike, not alike, or sometimes, partially alike.


LIKE The LIKE function, in its most basic form, allows you to compare one specified string against another, resulting in the return of a one if true or zero if false. You can also use two wildcard values: percent (%) to match any number of characters, including zero characters, and underscore (_) to match one, and only one, character. If you are trying to search for one of those two wildcard symbols, you must use the escape symbol, the backslash (\), in front of the wildcard symbol you are comparing against. If you want to use a backslash in a comparison string, you can specify a different escape symbol with the ESCAPE clause.


<string> LIKE <pattern_string> [ESCAPE <'alternate_escape_character'>]




Figure 5-9 shows examples of the LIKE function, its wildcard symbols, and setting a different escape symbol.
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Figure 5-9:  Examples of the LIKE function



STRCMP The STRCMP function, short for String Comparison, takes two arguments, and returns a number depending on whether they partially match or don’t match. If the two strings match, STRCMP returns a value of zero. If the first argument is a smaller value than the second argument, according to the current sort order, STRCMP returns a value of negative one. For any other comparison result, STRCMP returns a value of one.

STRCMP(<string1>, <string2>)



		Note 	
Starting with MySQL version 4.0, STRCMP ceased to be case-sensitive unless one or both of the arguments are binary strings.







Figure 5-10 shows examples resulting in the three return values of STRCMP:
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Figure 5-10:  Examples of the STRCMP function



	
In the first example, the strings "duck" and "Duck" return a value of 0, because STRCMP perceives them as matching since it is not case-sensitive.



	
In the second example, the strings "duck" and "wolf" return a value of -1, because the first string "duck" comes before the second string "wolf" in an alphanumeric sort.



	
In the third example, the strings "duck" and "bat" return a value of 1, because they do not match, nor is the first string smaller according to the sort order.



	
In the fourth example, the two strings from the third example are in the reverse order, making "bat" the first string and "duck" the second string, and STRCMP returns a value of -1, because the first string comes before the second string in the sort order.








Manipulating String Functions


[bookmark: 313][bookmark: IDX-160]A variety of string functions allow you to manipulate the data in useful ways. The ones described here are some of the most useful string functions.[bookmark: 314][bookmark: IDX-161]



REVERSE and REPEAT The REVERSE function takes in a string and returns it in reverse order.

REVERSE(<string>)

The REPEAT function takes in a string and a count and returns a string with the contents of the specified string repeated count times.

REPEAT(<string>, <count>)

For example, the command SELECT REVERSE("desserts"); returns the string value stressed. The command SELECT REPEAT("Love", 3); returns the string value LoveLoveLove.


LPAD, RPAD, UPPER, and LOWER The LPAD and RPAD functions, short for Left Padding and Right Padding, respectively, take in a string, length, and padding_string, and return a string that contains the specified string enlarged using the padding_string until it equals the value of length. The LPAD function pads to the left of the string, and the RPAD function pads to the right of the string.[bookmark: 315][bookmark: IDX-162]


LPAD(<string>, <length>, <padding_string>)
RPAD(<string>, <length>, <padding_string>)

The UPPER and LOWER functions take in a string and convert it to all uppercase or all lowercase characters, respectively.

UPPER(<string>)
LOWER(<string>)


Figure 5-11 shows examples of the LPAD, RPAD, UPPER, and LOWER functions.


[bookmark: 316][bookmark: figure.Lib40][bookmark: IMG_98][image: Click To expand]


Figure 5-11:  Examples of the LPAD, RPAD, UPPER, and LOWER functions



TRIM, LTRIM, and RTRIM The TRIM function takes in a remove_string and a string, and trims the remove_string off the specified string at the beginning, end, or both, using the reserved word LEADING, TRAILING, or BOTH. If no specifiers are provided, the default is BOTH. If no remove_string is supplied, TRIM removes any spaces at the beginning, end, or both.


TRIM(<string>)
TRIM([[LEADING|TRAILING|BOTH] <remove_string> FROM] <string>)[bookmark: 317][bookmark: IDX-163]




If you are removing spaces from only one side of the string or the other, you can also use LTRIM or RTRIM, which take in a string and remove any spaces from the left or right side of the string, respectively.

LTRIM(<string>)
RTRIM(<string>)


Figure 5-12 shows examples of the TRIM, LTRIM, and RTRIM functions.
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Figure 5-12:  Examples of the TRIM, LTRIM, and RTRIM functions



LEFT, MID, and RIGHT The LEFT and RIGHT functions take in a string and length, and return the leftmost or rightmost length of the string, respectively. LEFT counts in to the value of length from the left, and RIGHT counts in to the value of length from the right.

LEFT(<string>, <length>)
RIGHT(<string>, <length>)

The MID function works exactly like the SUBSTRING(<string>, <position>, <length>) function, with the added bonus that it is shorter to type.

MID(<string>, <position>, <length>)[bookmark: 319][bookmark: IDX-164]


Given the string "John Paul George Ringo", the LEFT, RIGHT, and MID functions work as follows:


	
SELECT LEFT("John Paul George Ringo", 4) will return the string value "John", because it starts at the left of the string and selects the first four characters it finds.



	
SELECT RIGHT("John Paul George Ringo", 5) will return the string value "Ringo", because it starts at the right of the string and selects the first five characters it finds.



	
SELECT MID("John Paul George Ringo", 11, 6) will return the string value "George", because it counts in from the left of the string 11 places, starts counting anew from that eleventh place, and selects the next six characters it finds.






CHAR and ASCII The CHAR function interprets the arguments as integers and returns the characters given by the ASCII code for those numbers. Null values are ignored.

CHAR(N, …)

The ASCII function takes in a string and returns the ASCII code value for the leftmost character in the string. If a numeric value is supplied instead of a string, MySQL will automatically convert it to its string equivalent. This function is case-sensitive.

ASCII(<string>)

As an example, the command SELECT CHAR(74, 101, 116) returns the string value "Jet". The command SELECT ASCII("James") returns the ASCII code value for the leftmost character of the string, in this case, 74. If either "Jet" or "James" had a lowercase j, the corresponding ASCII number would be 106.







[bookmark: 320][bookmark: wbp05P307]Using Date Functions

The date functions allow you to manipulate time-related information. You can use them to specify date and time formats, and to get date and time information.


DATE_FORMAT

The DATE_FORMAT function takes in a date and a format, and then returns a string containing the date displayed in accordance with the specified format.

DATE_FORMAT(<date>, <format>)

You indicate the formatting by using a selection of symbols from a set of 22 specifiers, as shown in Table 5-3.[bookmark: 321][bookmark: IDX-165]


[bookmark: 322][bookmark: table.Lib42]


Table 5-3:  DATE_FORMAT Specifiers



	

Specifier


	

Description








	
Day

	 





	

%a


	
Day of the week in 3-letter abbreviation (Sun, Mon, etc.)





	

%D


	
Day of the month abbreviated (1st, 2nd, etc.)





	

%d


	
Day of the month in 2-digit numeric indicator (00-31)





	

%e


	
Day of the month in numeric indicator (0-31)





	

%j


	
Day of the year in 3-digit display (001-366)





	

%W


	
Day of the week in full word (Sunday, Monday, etc.)





	

%w


	
Day of the week in numeric form (1=Sunday, 2=Monday, etc.)







	
Month

	 





	

%b


	
Month of the year in 3-letter abbreviation (Jan, Feb, etc.)





	

%c


	
Month of the year in numeric indicator (0-12)





	

%M


	
Month of the year in full word (January, February, etc.)





	

%m


	
Month of the year in 2-digit numeric indicator (00–12)







	
Year

	 





	

%X


	
Year in 4-digit numeric display, beginning with Sunday, for use with %V





	

%x


	
Year in 4-digit numeric display, beginning with Sunday, for use with %v





	

%Y


	
Year in 4-digit numeric display





	

%y


	
Year in 2-digit numeric display







	
Week

	 





	

%U


	
Week of the year (00–53), beginning with Sunday





	

%u


	
Week of the year (00–53), beginning with Monday





	

%V


	
Week of the year (01–53), beginning with Sunday, for use with %X





	

%v


	
Week of the year (01–53), beginning with Sunday, for use with %x







	
Hour

	 





	

%H


	
Hour in 2-digit, 24-hour time (00–23)





	

%h, %I


	
Hour 2-digit, in 12-hour time (01–12)





	

%k


	
Hour in 24-hour time (0–23)





	

%l


	
Hour in 12-hour time (1–12)







	
Minute

	 





	

%I


	
Minute in 2-digit display (00–59)





	

%p


	
Before noon or after noon (AM or PM)







	
Second

	 





	

%f


	
Microseconds in 6-digit display (000000–999999)





	

%S, %s


	
Seconds in 2-digit numeric indicator (00–59)







	
Time

	 





	

%r


	
Time in 12-hour display, formatted HH:MM:SS, with AM or PM





	

%T


	
Time in 24-hour display, formatted HH:MM:SS








	
Percent

	 





	

%%


	
Display of the percent symbol (%)







[bookmark: 323][bookmark: IDX-166]

Figure 5-13 shows examples of the DATE_FORMAT functions using the specifiers %W, %M, %d, and %Y, which refer to the day of the week, the month name, the date, and the four-digit year, respectively.
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Figure 5-13:  Examples of the DATE_FORMAT function





NOW and INTERVAL

The NOW function does not take any arguments. It returns the current date and time in the following string format: YYYY-MM-DD HH:MM:SS. If you add a + 0, it returns the current date and time in the following numeric format: YYYYMMDDHHMMSS.

NOW()
NOW() + 0[bookmark: 325][bookmark: IDX-167]


You can add the INTERVAL clause to the NOW function by using the plus sign (+) and one of the following words with a count and date/time modifier: YEAR, MONTH, DAY, HOUR, MINUTE, or SECOND.

NOW() + INTERVAL <count> <date/time_modifier>

For example, NOW() + INTERVAL 8 DAY; returns the date and time eight days from the moment the command is run.



		Caution 	
The INTERVAL modifiers are singular words, even if referring to multiple instances. Changing the INTERVAL modifiers to YEARS, MONTHS, DAYS, HOURS, MINUTES, or SECONDS will result in an error message.









DAYNAME, DAYOFWEEK, and DAYOFYEAR

The DAYNAME function takes in a string containing a date in the YYYY-MM-DD format, or a numeric date in the YYYYMMDD format, and returns the day of the week for the specified date. Any other format returns a NULL.

DAYNAME(<date>)

For example, the string version of the DAYNAME command SELECT DAYNAME ("2048-08-19") returns a value of Wednesday. The numeric version SELECT DAYNAME(20911204) returns a value of Tuesday.

The DAYOFWEEK function takes in a date, in either the string or numeric format, and returns a numeric value for the day of the week instead of a string value. It begins counting the day of the week with Sunday: 1=Sunday, 2=Monday, 3=Tuesday, 4=Wednesday, 5=Thursday, 6=Friday, and 7=Saturday.

DAYOFWEEK(<date>)

The DAYOFYEAR function takes in a date, in either the string or numeric format, and returns a numeric value for the day of the year. It begins counting on January 1, so 1=January 1 and so on until 365=December 31, unless it is a leap year, in which case, 366=December 31.

DAYOFYEAR(<date>)

For example, SELECT DAYOFWEEK("2048-08-19") returns the value 4, which corresponds with Wednesday. The command SELECT DAYOFYEAR(20911231) returns the value 365, because it is the last day of the year, given that 2091 is not a leap year.







[bookmark: 326][bookmark: wbp05P404]Getting Information with Null-related Functions

Null-related functions are used to control the flow of data into your output. They allow you to make a return of a NULL value into a communicative output that has more meaning than a blank field.


IFNULL


[bookmark: 327][bookmark: IDX-168]The IFNULL function takes in two expressions, which can be string or numeric in format. If expression1 is not NULL, the IFNULL function returns expression1. If expression1 is NULL, the IFNULL function returns expression2. The return value does not alter the expression’s type. For example, if you specify a string in the IFNULL function, a string is returned.

IFNULL(<expression1>, <expression2>)




NULLIF

The NULLIF function also takes in two expressions of either type. If expression1 is equal to expression2, NULL is returned; otherwise, expression1 is returned. In the NULLIF function, the expression2 is never a return value.

NULLIF (<expression1>, <expression2>)

You can obtain the same result by using a CASE…WHEN statement like CASE WHEN expression2=expression2 THEN NULL ELSE expression1, but plainly, the NULLIF function is the simpler, more efficient way of expressing the condition.


Figure 5-14 shows examples of the IFNULL and NULLIF functions. Since the syntax is almost identical, it’s important to verify that you are using the one you actually need.
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Figure 5-14:  Examples of the IFNULL and NULLIF functions








[bookmark: 329][bookmark: wbp05P415]Progress Check




	

[bookmark: N3312]1. 


	
When do you use the control flow functions?

	

[image: The control flow functions are used in situations where a specific set of results applies to all, or nearly all, of the data. ]






	

[bookmark: N3320]2. 


	
What actions do aggregate functions perform?

	

[image: The aggregate functions combine numbers by adding, averaging, or counting instances; give the high and low ranges of numbers; and provide a measurement of probability. ]






	

[bookmark: N3328]3. 


	
What main string function joins one or more strings together into a single string?

	

[image: The CONCAT function allows for one or more parameters that it will link together to return a result of a single string. ]






	

[bookmark: N3336]4. 


	
Which string functions compare?

	

[image: The LIKE and STRCMP functions do comparisons. ]






	

[bookmark: N3344]5. 


	
Which two string functions change case?

	

[image: The UPPER and LOWER string functions change case to all uppercase or all lowercase, respectively. ]






	

[bookmark: N3352]6. 


	
What is the function used to control the way a date and/or time looks in the output?

	

[image: The DATE_FORMAT function allows you to control the look of a date and/or time in your output. ]






	

[bookmark: N3360]7. 


	
The syntax of the command CASE WHEN expression2=expression2 THEN NULL ELSE is the equivalent to what more concise function?

	

[image: It is equivalent to the NULLIF function. ]







Answers



	

[bookmark: answer.N3312]1. 

	
The control flow functions are used in situations where a specific set of results applies to all, or nearly all, of the data.





	

[bookmark: answer.N3320]2. 

	
The aggregate functions combine numbers by adding, averaging, or counting instances; give the high and low ranges of numbers; and provide a measurement of probability.





	

[bookmark: answer.N3328]3. 

	
The CONCAT function allows for one or more parameters that it will link together to return a result of a single string.





	

[bookmark: answer.N3336]4. 

	
The LIKE and STRCMP functions do comparisons.





	

[bookmark: answer.N3344]5. 

	
The UPPER and LOWER string functions change case to all uppercase or all lowercase, respectively.





	

[bookmark: answer.N3352]6. 

	
The DATE_FORMAT function allows you to control the look of a date and/or time in your output.





	

[bookmark: answer.N3360]7. 

	
It is equivalent to the NULLIF function.













 







[bookmark: 330][bookmark: wbp05P430]Project 5–1 Use MySQL Functions to Create Reports

[bookmark: 331][bookmark: IDX-169]This project gives you an overview of using MySQL functions and shows how some of them might be used in concert to produce more sophisticated output in your reports. To make use of some of the mathematical functions, you will begin by building a table that has more numeric content.



[bookmark: 332][bookmark: wbp05P432]Step by Step


	
Create a table called duck_sales, using the following command

USE duckwear;

CREATE TABLE duck_sales(
design_num MEDIUMINT NOT NULL AUTO_INCREMENT,
design_name CHAR(20),
winter_sales INT,
spring_sales INT,
summer_sales INT,
fall_sales INT,
design_category CHAR(13),[bookmark: 333][bookmark: IDX-170]
primary key(design_num)
)type=MyISAM;



	
Insert the data shown in Table 5-4 into the duck_sales table, using the following INSERT command as a template.
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[bookmark: 334][bookmark: table.Lib45]


Table 5-4:  Data for the duck_sales Table



	
Name

	
Winter

	
Spring

	
Summer

	
Fall

	
Category







	
Santa_Duck

	
1067

	
200

	
150

	
267

	
Holiday





	
Dr_Duck

	
970

	
770

	
531

	
486

	
Profession





	
Duckula

	
53

	
13

	
21

	
856

	
Literary





	
Fire_Duck

	
782

	
357

	
168

	
250

	
Profession





	
Bunny_Duck

	
589

	
795

	
367

	
284

	
Holiday





	
Duckspeare

	
953

	
582

	
336

	
489

	
Literary





	
Sherlock_Duck

	
752

	
657

	
259

	
478

	
Literary





	
Duck_O_Lantern

	
67

	
23

	
83

	
543

	
Holiday





	
Rodeo_Duck

	
673

	
48

	
625

	
52

	
Profession








INSERT INTO duck_salesVALUES(NULL, 'Santa_Duck', 1067, 200, 150, 0, 'Holiday');[bookmark: 335][bookmark: IDX-171]






	
Use the following code to make a report that lists only the categories Profession and Holiday.

SELECT design_name AS Name, design_category AS Category
FROM duck_sales
WHERE design_category IN("Profession", "Holiday");


[bookmark: IMG_103][image: Click To expand]



	
Use an IF function to evaluate which designs sell over 500 units during the winter sales quarter, using the following command to make a report that has name, category, and sales trend.

SELECT design_name AS Name, design_category AS Category,
IF(winter_sales>500, "Sells", "Slow") AS Trend
FROM duck_sales;


[bookmark: IMG_104][image: Click To expand]



	
Use a CASE…WHEN function to indicate that the different categories have different sales trends, using the following command.

SELECT design_name AS Name,
CASE design_category
WHEN "Holiday" THEN "Seasonal"[bookmark: 336][bookmark: IDX-172]
WHEN "Profession" THEN "Bi_annual"
WHEN "Literary" THEN "Random" END AS "Pattern"
FROM duck_sales;


[bookmark: IMG_105][image: Click To expand]



	
Using the SUM function, make a report that shows the total sales numbers in each quarter.

SELECT SUM(winter_sales) AS "winter total",
SUM(spring_sales) AS "spring total",
SUM(summer_sales) AS "summer total",
SUM(fall_sales) AS "fall total"
FROM duck_sales;


[bookmark: IMG_106][image: Click To expand]



	
Use the same format, but find the average sales amount per sales quarter.

SELECT AVG(winter_sales) AS "winter avg ",
AVG (spring_sales) AS "spring avg ",
AVG (summer_sales) AS "summer avg ",
AVG (fall_sales) AS "fall avg "
FROM duck_sales;[bookmark: 337][bookmark: IDX-173]



[bookmark: IMG_107][image: Click To expand]



	
In order to alter the display of design_name without altering how it is stored in the table, use the REPLACE command to remove the underscores and insert spaces in their place.

SELECT REPLACE(design_name, "_", " ") FROM duck_sales;

Notice that the change was in the output, not in the record fields themselves.
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Use the following command to produce a report called Sales Plan that replaces the underscores with spaces and concatenates the word Sale onto the names of the DuckWear outfits in the Literary and Holiday categories.[bookmark: 338][bookmark: IDX-174]



SELECT CONCAT((REPLACE(design_name, "_", " ")), " ", "Sale") AS "Sales Plan"
  FROM duck_sales WHERE design_category!="Profession";
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Enter the following command, which uses the basic mathematical operators to display a yearly sales total for each of the DuckWear outfits in the duck_sales table.


SELECT REPLACE(design_name, "_", " ") AS Outfit,
winter_sales+spring_sales+summer_sales+fall_sales AS "Yearly Sales",
design_category AS Category
FROM duck_sales;




[bookmark: IMG_110][image: Click To expand]

[bookmark: 339][bookmark: IDX-175]


		Note 	
The second example in the illustration shows the same command entered without the line breaks. Notice that the result is the same. The line-break version of the code simply makes it easier to read, which makes it easier to comprehend and easier to debug if the command returns errors.








	
Enter the following DATE_FORMAT commands to experiment with the variety of results you can achieve.


SELECT DATE_FORMAT("2078-08-30 21:19:58", "%W %M %d %Y");
SELECT DATE_FORMAT("2078-08-30 21:19:58", "%a. %b %e, '%y");
SELECT DATE_FORMAT("2078-08-30 21:19:58", "%m-%e-%Y %l:%i%p");
SELECT DATE_FORMAT("2078-08-30 21:19:58", "%m-%e-%Y %h:%i%s%p %W");
SELECT DATE_FORMAT("2078-08-30 21:19:58", "%M %D,%Y %k:%i CST %W");
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[bookmark: 340][bookmark: wbp05P553]Project Summary


[bookmark: 341][bookmark: IDX-176]In this project, you applied some MySQL functions to a table of data. These examples gave you an idea of how the functions can be combined and layered to produce ever-increasingly complex and specific reports. Most of the time, the required syntax for the functions is straightforward, and when it is not, a small amount of experimentation allows you to refine it until the results match your requirements.

This project covered the use of the IN, IF, CASE…WHEN, SUM, AVG, REPLACE, CONCAT, and DATE_FORMAT functions. You used commands with more than one function nested inside them. You saw how you can make your output look the way you want it to, without changing the format in which your data is stored. The next skill will extend your knowledge in this area ever further.






 







[bookmark: 342][bookmark: wbp05P556]Critical Skill 5.2 Order and Group Data
By default, MySQL returns data in the order in which it was placed into the table. Ordering and grouping data allows you to present reports in a form that conveys their information in a clear, easily readable manner.



[bookmark: 343][bookmark: wbp05P558]Using the GROUP BY and ORDER BY Clauses

On the surface, the GROUP BY and ORDER BY clauses seem to be very similar, and in fact, they have much in common. Using one or the other arranges data in sequence by the specified column. Using both ORDER BY and GROUP BY together allows you to specify the sequence data is arranged in, and then group like data by referencing another specified column.

GROUP BY and ORDER BY have many similarities:


	
They both cause data to be arranged in an order using a specified column as the arrangement basis.



	
They both default to ascending order, but can be changed to descending order by using the DESC reserved word at the end of their syntax.



	
They both can take the alias, or header name, established by an AS clause in the same command, instead of the actual field name.



	
They both can take multiple columns as specifiers.





On the other hand, GROUP BY and ORDER BY have some differences:


	
GROUP BY has an additional clause called HAVING, which you can use to filter the data even further.



	
ORDER BY returns every instance of the specified field, but GROUP BY returns only one instance of each unique data item contained in the field.[bookmark: 344][bookmark: IDX-177]






Suppose that you have a table called monsters, which has a field m_type containing the following data: zombie, vampire, werewolf, mummy, and vampire. A SELECT command specifying the column m_type would return a different report depending on whether you used GROUP BY or ORDER BY to specify their output format.

SELECT m_type FROM monsters ORDER BY m_type;

This returns the entire set of five values, including the repetition of the data vampire.

SELECT m_type FROM monsters GROUP BY m_type;

This returns an edited set of four values, removing the repetition of the data vampire, grouping the repeated data into one instance.

If you are using both GROUP BY and ORDER BY in the same command, you must always place GROUP BY before ORDER BY, because that is required in the SELECT syntax.





[bookmark: 345][bookmark: wbp05P570]Using Grouping Functions

Some functions are considered grouping functions, and their use can require a GROUP BY clause. All of the functions covered in the “Using Aggregate Functions” section earlier in this module fall in this category. If you use an aggregate or grouping function, and do not include a GROUP BY clause in the command, the result is the same as asking MySQL to group on all rows.

When you have a column in your output that is nongrouping and a column that is grouping, the GROUP BY clause is required. For instance, if you have a table called lazertag with the fields team, date, and score, and you want to make a report that shows the average score of each team listed in the table, you could use the following code:

SELECT team, AVG(score)
FROM lazertag
GROUP BY team;

The team column of the SELECT is nongrouping; it merely reports the data from the table without manipulating it. The score column is part of an AVG clause, which groups the data from all the rows of the column and averages them into one result. Since there is a mixture of grouping and nongrouping data specified in the output, a GROUP BY clause is necessary. Figure 5-15 shows the result of this command, plus the error that results if you try to run it without its GROUP BY clause.


[bookmark: 346][bookmark: figure.Lib46][bookmark: IMG_112][image: Click To expand]


Figure 5-15:  Using grouping and nongrouping columns


[bookmark: 347][bookmark: IDX-178]
The error shown in Figure 5-15 gives a short list of the types of functions (MIN, MAX, COUNT) that require the GROUP BY clause. Here is a list of all of the functions that require the GROUP BY clause:





	

AVG


	

BIT_AND


	

BIT_OR






	

BIT_XOR


	

COUNT


	

GROUP_CONCAT






	

MIN


	

MAX


	

STD






	

STDDEV


	

SUM


	

VARIANCE










GROUP BY does not always operate intuitively, especially when it takes more than one field, so you may need to experiment until you become familiar with how it works. For example, consider these two commands:

SELECT team, score, date FROM lazertag GROUP BY team, date;
SELECT team, score, date FROM lazertag GROUP BY date, team;


Figure 5-16 shows how reversing the order of multiple GROUP BY fields in these commands changes the results. In the first example, the records are arranged by team, and then all the records from the same team are arranged by date. In the second example, all the records are arranged by date, and then all the records with the same date are arranged by team. The score field contents are just taken along for the ride.


[bookmark: 348][bookmark: figure.Lib47][bookmark: IMG_113][image: Click To expand]


Figure 5-16:  Reversing the order of GROUP BY fields changes the results.






[bookmark: 349][bookmark: wbp05P597]Screening Results with HAVING


[bookmark: 350][bookmark: IDX-179]GROUP BY also allows you to further filter the data by adding a HAVING clause; however, you should not use the HAVING clause when a WHERE clause will suffice. You should use the HAVING clause as the criteria only to determine which record or records sent from the GROUP BY clause should be used in the output. The WHERE clause should be used as the criteria to determine which record or records should be sent to the GROUP BY clause.

The following shows two variations of the HAVING clause:


SELECT team, AVG(score) FROM lazertag GROUP BY team;
SELECT team, AVG(score) FROM lazertag GROUP BY team HAVING AVG(score)>=600;
SELECT team, AVG(score) FROM lazertag GROUP BY team HAVING team="bearz";



As shown in Figure 5-17, the resulting report lists the average score for each team playing lazertag, and then two variations of the HAVING clause further distill that information to display which team’s average score was under 600, and then the average score of the bearz team.


[bookmark: 351][bookmark: figure.Lib48][bookmark: IMG_114][image: Click To expand]


Figure 5-17:  Examples of the GROUP BY HAVING clause






[bookmark: 352][bookmark: wbp05P605]Progress Check




	

[bookmark: N319]1. 


	

[bookmark: 353][bookmark: IDX-180]Which must come first in the SELECT syntax: GROUP BY or ORDER BY?

	

[image: GROUP BY must always come before ORDER BY in the SELECT command syntax. ]






	

[bookmark: N331]2. 


	
Which of the grouping clauses has the HAVING clause?

	

[image: The HAVING clause is part of the GROUP BY clause. ]






	

[bookmark: N339]3. 


	
What is the main difference in the output of the GROUP BY and ORDER BY clauses?

	

[image: The ORDER BY clause returns all the fields in a specified column; the GROUP BY clause returns only the unique instances in the specified column, editing out repeated data. ]






	

[bookmark: N347]4. 


	
What keeps the grouping functions from grouping on all rows?

	

[image: The grouping functions need to have a GROUP BY clause to avoid grouping on all rows. ]






	

[bookmark: N355]5. 


	
When does using one of the grouping functions require also using the GROUP BY clause?

	

[image: If there is a nongrouping field specified in addition to the grouping field, the GROUP BY clause is required. ]







Answers



	

[bookmark: answer.N319]1. 

	
GROUP BY must always come before ORDER BY in the SELECT command syntax.





	

[bookmark: answer.N331]2. 

	
The HAVING clause is part of the GROUP BY clause.





	

[bookmark: answer.N339]3. 

	
The ORDER BY clause returns all the fields in a specified column; the GROUP BY clause returns only the unique instances in the specified column, editing out repeated data.





	

[bookmark: answer.N347]4. 

	
The grouping functions need to have a GROUP BY clause to avoid grouping on all rows.





	

[bookmark: answer.N355]5. 

	
If there is a nongrouping field specified in addition to the grouping field, the GROUP BY clause is required.













 







[bookmark: 354][bookmark: wbp05P616]Project 5–2 Use ORDER BY and GROUP BY

[bookmark: 355][bookmark: IDX-181]The ORDER BY and GROUP BY clauses of the SELECT command are used to manipulate your data output into more clearly understandable formats specifically focused for the intended audience. This project will give you practical experience with these clauses, as well as with using the HAVING clause in conjunction with GROUP BY to further distill your data’s presentation.



[bookmark: 356][bookmark: wbp05P618]Step by Step


	
Use ORDER BY to list all the designs in duck_sales arranged by their category.

SELECT design_name, design_category FROM duck_sales
ORDER BY design_category;


[bookmark: IMG_115][image: Click To expand]



	
Use two ORDER BY fields to display the design names within each category in a sorted order.

SELECT design_name, design_category FROM duck_sales
ORDER BY design_category, design_name;



	
Use the following GROUP BY clause to list only the unique states in the cust_state column of the duck_cust table.

SELECT cust_state FROM duck_cust
GROUP BY cust_state;


[bookmark: IMG_116][image: Click To expand]



	
Use the following GROUP BY clause to list only the unique cities and states in the cust_city and cust_state columns of the duck_cust table.

SELECT cust_city, cust_state FROM duck_cust
GROUP BY cust_state;

This command results in a list of states identical to the results of the command in step 3; however, in the case of CA, there is more than one city in the table, so it does not give a complete listing of the cities. Grouping by state, MySQL displays only the city from the first CA state record it finds.



	
Change the GROUP BY field to cust_city, to list all the unique cities and their states, including both cities from CA.

SELECT cust_city, cust_state FROM duck_cust
GROUP BY cust_city;


[bookmark: IMG_117][image: Click To expand]

[bookmark: 357][bookmark: IDX-183]


	
Using the following SELECT command with WHERE, GROUP BY and HAVING clauses, list the design_name or names in the Literary design_category that have winter_sales over 700, in order of most sales to least sales.

SELECT design_name, design_category, winter_sales
FROM duck_sales
WHERE design_category="Literary"
GROUP BY winter_sales DESC HAVING winter_sales>700;


[bookmark: IMG_118][image: Click To expand]









[bookmark: 358][bookmark: wbp05P638]Project Summary

In this project, you used GROUP BY and ORDER BY clauses to control the output of your SELECT commands. You specified both single and multiple fields, and also used the HAVING clause to further refine the output of your GROUP BY clause.

Although the syntax for each of these clauses is simple, the ways in which they can be utilized can result in increasingly complex manipulations. Using them, you can produce specific reports of a table’s contents and see how its fields relate to each other.






 







[bookmark: 359][bookmark: wbp05P641]Critical Skill 5.3 Join Data in Multiple Tables
Sometimes, the data you need for a report exists in more than one table. When you select data from more than one table, it is called joining. One way to show you are selecting fields from specific tables is to specify both the table and field name in the command, separated by a period: table_name.field_name. Alternatively, you can use one of several JOIN functions. This section covers Cartesian products, simple or INNER JOINS, and the LEFT JOIN, and RIGHT JOIN functions.

When you are joining data from more than one table and selecting a field from a table, you must list that table in the FROM clause of the SELECT command. If any of the fields within the tables you are selecting happen to have the identical field name (such as cust_num), you must specify the table name, and then the desired field name, separated by a period, as shown in the previous paragraph.



[bookmark: 360][bookmark: wbp05P644]Understanding Cartesian Product vs. Simple Join Operations


[bookmark: 361][bookmark: IDX-184]A Cartesian join is when every field in one table is joined with every field in another table. For instance, if a table called here held the values One and Two, and a table called there held the values a, b, and c, a Cartesian join of those two tables would result in the report shown in Figure 5-18. The information repeats itself until all the permutations of the join are covered. Because there is so much repetition of data, this type of join is rarely useful.


[bookmark: 362][bookmark: figure.Lib49][bookmark: IMG_119][image: Click To expand]


Figure 5-18:  A Cartesian join


The following example shows a simple joining of two tables without using a formal JOIN function:

SELECT here.stuff, there.stuff
FROM here, there
WHERE here.Ndex=there.Ndex;

The results, shown in the first example in Figure 5-19, use the primary key fields called Ndex in each table to match up the data in the fields called stuff. The third entry in the there table, the value c, does not appear in the results, because there is not a corresponding third value and resulting matching index number in the here table.


[bookmark: 363][bookmark: figure.Lib50][bookmark: IMG_120][image: Click To expand]


Figure 5-19:  Results from simple joins


The second example in Figure 5-19 shows the result of the same code after a third field, Three, is added to the here table. The command is the same, but now the tables have the same number of matching records, so the results differ. This type of join risks a result with incomplete data, unless you know without question that the tables involved are of equal size.


Figure 5-20 shows how the same result can be achieved using the INNER JOIN function with its ON clause replacing the WHERE clause in the previous example. Using a formal JOIN function this way has the advantage of better communicating your intentions to subsequent maintainers of the code.


[bookmark: 364][bookmark: figure.Lib51][bookmark: IMG_121][image: Click To expand]


Figure 5-20:  Using an INNER JOIN function


SELECT here.stuff, there.stuff
FROM here INNER JOIN there
ON here.Ndex=there.Ndex;[bookmark: 365][bookmark: IDX-185]


These examples join tables that have identical column names, and so they require the table_name.field_name syntax to make their meaning clear to MySQL. As shown in Figure 5-21, if the stuff column in the there table is renamed junk, those fields no longer need to have the table specified in the SELECT command. However, since both tables still have a key field named Ndex, the table must be specified when they are used in the ON clause. You can choose to use the table specification syntax only when necessary for the sake of brevity in the code, or you can always use it to make the intentions of the code clearer and more consistent.


[bookmark: 366][bookmark: figure.Lib52][bookmark: IMG_122][image: Click To expand]


Figure 5-21:  Specifying the table name only when necessary






[bookmark: 367][bookmark: wbp05P661]Deciding Whether to Use LEFT JOIN or RIGHT JOIN

Continuing with the examples from the previous section, Figure 5-22 shows what happens when a fourth value, d, has been added to the junk table, causing junk and stuff to once again contain a different number of rows. In the first example in Figure 5-22, the results of the LEFT JOIN is identical to the results of the previous INNER JOIN. The value d is left off of the results, because it has no corresponding index value in the other table.


[bookmark: 368][bookmark: figure.Lib53][bookmark: IMG_123][image: Click To expand]


Figure 5-22:  Using RIGHT and LEFT JOIN on noncorresponding tables


[bookmark: 369][bookmark: IDX-186]
In order to make it show in the results, you must use either a LEFT JOIN or RIGHT JOIN, depending on how the fields and tables are arranged in the commands. In the second example in Figure 5-22, the JOIN has been changed from an LEFT JOIN to a RIGHT JOIN. Since the here table is listed first in the SELECT line, the there table is on its right, and since the there table has more rows, a RIGHT JOIN instructs MySQL to place a NULL value in the table across from any value in the right table that has no corresponding value in the left table.[bookmark: 370][bookmark: IDX-187]


The LEFT JOIN works in precisely the opposite way, as demonstrated in the third example in Figure 5-22. In this example, the here and there tables have swapped sides, necessitating a LEFT JOIN to have the value d to appear in the result.

Deciding whether to use LEFT JOIN or RIGHT JOIN to mold your information into its desired form depends on how the information is stored in its tables and how the desired format of the results differs from the original format. Often, you will need to experiment to get the results you want. The best way to understand how the JOIN commands work is to try them in simple ways, which will provide the insight you need to know how to use them in more complex combinations.






 







[bookmark: 371][bookmark: wbp05P667]Project 5-3 Combine Table Data with JOIN
In this project, you will work through a few examples of JOIN functions using the DuckWear tables.



[bookmark: 372][bookmark: wbp05P669]Step by Step


	
Use the following command to create a report that shows the correct customer title from the duck_title table, and the customer's last name and state from the duck_cust table. Sort the data by the state field.

SELECT duck_title.title_cust, duck_cust.cust_last, 
duck_cust.cust_state
FROM duck_title, duck_cust
WHERE duck_title.title_num=duck_cust.cust_title
ORDER BY duck_cust.cust_state;

This command is syntactically correct but cumbersome and overly specific.


[bookmark: IMG_124][image: Click To expand]

[bookmark: 373][bookmark: IDX-188]


		Note 	
Unless a command uses fields from tables that have the same name, the table_name.field_name syntax is not necessary and can lead to errors due to typos.








	
Create the same report using the JOIN function in the following command.

SELECT title_cust, cust_last, cust_state
FROM duck_title RIGHT JOIN duck_cust
ON title_num=cust_title
ORDER BY cust_state;

This produces a report that is identical to the one you created in step 1.


[bookmark: IMG_125][image: Click To expand]



	
As a sales promotion, DuckWear is going to give away one each of the nine outfits in the duck_sales table to the corresponding oldest account numbers. Using the following command, create a report that lists the customer number, last name, duck’s name, and the outfit that will be their prize.

SELECT cust_num, cust_last, cust_duckname, design_name
FROM duck_cust RIGHT JOIN duck_sales
ON cust_num=design_num;[bookmark: 374][bookmark: IDX-189]



[bookmark: IMG_126][image: Click To expand]



	
Create a report listing the outfit won, then the address to send it to using the duck_sales and duck_cust tables.


SELECT design_name, cust_add1, cust_add2, cust_city, cust_state,
  cust_zip1, cust_zip2
FROM duck_sales LEFT JOIN duck_cust
ON cust_num=design_num;
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[bookmark: 375][bookmark: wbp05P692]Project Summary


[bookmark: 376][bookmark: IDX-190]The choice between using a LEFT JOIN or a RIGHT JOIN usually revolves around the comparison made in the ON clause and whether the tables involved have a different number of rows. If the table with the least rows is on the left of the FROM clause, a LEFT JOIN will result in a report that has only that many rows. If a RIGHT JOIN is used in those circumstances, the resulting report will have some of the SELECT fields padded with NULL, as there will be no corresponding entries in the shorter table. If the tables have the same amount of rows and the comparison fields are all full, you can use an INNER JOIN, although most of the time, a LEFT or RIGHT JOIN will return the same result.






 







[bookmark: 377][bookmark: wbp05P694]Module 5 Mastery Check

	
What does the following command return?


SELECT ep_title AS Album, Band,
IF(Release>1964 and Release<=1969, "60's"," ") AS Beatles Era,
IF(Release>1979 and Release<1990, "New Wave"," ") AS "Hair Band Era",
FROM RecordCollection
ORDER BY Band;





	
What is the purpose of the CASE…WHEN function?



	
What are the four ways to control how a column of fields rounds off numeric content?



	
What does the code LPAD sale_price, 5, "$" return, when sale_price contains a string value of 9.95?



	
From a table called cust_orders that has the columns cust_num, design_num, design_name, quantity, and price, make a report that shows the total quantity of outfits bought by cust_num 13.



	
What would the following code return?

concat_ws(" …  ", "There can be", "Only ONE")



	
When is it required that you use the table_name.field_name syntax in your JOIN clause?



	
Can you use only the ORDER BY clause in the SELECT syntax?



	
Which function returns the current date and time on the computer on which you are working?



	
What does the following command do?

SELECT Range, AVG(height) FROM Mountains GROUP BY Range
HAVING Range="Rockies";








 




Module 6:  GUIs for Data Handling and Administration





[bookmark: 379]Overview


[bookmark: 380][bookmark: IDX-192][bookmark: 381][bookmark: IDX-191]Graphical user interfaces (GUIs) are often the quickest and most efficient way to interface with MySQL. Now that you have had some experience with using MySQL from the command line and have a basic understanding of how SQL commands go together to communicate with your database, you’re ready to try the GUI approach.

In this module, you will learn how to use two GUIs provided by MySQL AB: MySQL Administrator and MySQL Control Center (MySQLCC). MySQLCC has plenty of hours of practical use behind it, and the newest offering from MySQL AB, MySQL Administrator, is a welcome addition with many useful and convenient features.



		Note 	
There are a variety of other GUIs for MySQL available, both for sale and for free. As you gain experience working with your database, you may find one of them better fits your needs.









 







[bookmark: 382][bookmark: wbp06P5]Critical Skill 6.1 Use MySQL Administrator
MySQL Administrator is a visual console that allows you easy access to a variety of administrative tasks, as well as performance and data structure information. It provides a point-and-click environment for speedy and simple command access, as well as a real-time visual interpretation of your database’s performance.



		Note 	
This section refers to MySQL Administrator version 1.0.3 Alpha. Because of the rapid development in the open-source environment, you may download a later version.






The Alpha designation means that this is a new product from MySQL AB that has only been tested on a limited number of machines. The likelihood of undiscovered bugs in the code means that you should back up all important data before using MySQL Administrator in a production environment. If you find a bug in the program, you can participate in the open source development cycle by reporting it to MySQL AB as described on their Report a Bug page at http://bugs.mysql.com/.


As shown in Figure 6-1, MySQL Administrator has three components in its basic layout: a menu bar, a sidebar list, and a main window display. As you would expect, the menu bar hosts the program’s drop-down menus. The sidebar lists the available information displays, and the main window to its right shows the information for the item selected in the sidebar.


[bookmark: 383][bookmark: figure.Lib54][bookmark: IMG_128][image: Click To expand]


Figure 6-1:  The MySQL Administrator opening window




[bookmark: 384][bookmark: wbp06P11]Choosing MySQL Administrator Menu Options


[bookmark: 385][bookmark: IDX-193]Five drop-down menus are available from the MySQL Administrator menu bar:


	

File This menu has five options, which may or may not be available, depending on the information shown in the main window. The first three options allow you to open a new connection to a database, manage your database connections, and save the current database connection. Choosing the Manage Connection or Save Connection option opens the Connections page of the Options dialog box, which is discussed in the next section. The final two options are Export Page, which is only available when applicable and Close, which shuts down the MySQL Administrator tool.



	

Edit This menu has an item to open the Options dialog box, which is discussed in the next section. It also offers the standard Cut, Copy, and Paste functions.



	

View This menu provides options for opening the same information displays listed in the sidebar, which are discussed in the “Viewing Information in MySQL Administrator” section.[bookmark: 386][bookmark: IDX-194]




	

Tools This menu has two options: one to access the MySQL command-line and another to access the standard command-line window for the OS on which MySQL Administrator is installed (as you have been using in previous modules to gain access to you MySQL database). The MySQL Command Line Client option opens a command-line window where the mysql command has already been input. The current connection operating in MySQL Administrator, for instance root, is entered as user, allowing you to simply type in the corresponding password and gain access to the MySQL Client.



	

Help This menu has four options. You can open a searchable Help document in a separate window, report a MySQL Administrator bug should you find one, and launch a new browser window to go to the MySQL AB web site. In addition, of course, you’ll find the About option, which gives you version and proprietary information about the MySQL Administrator program you are using.









[bookmark: 387][bookmark: wbp06P14]Setting MySQL Administrator Options

MySQL Administrator’s Options dialog box offers options in three categories: Administrator, General Options, and Connections. This dialog box appears with the Connections category options when you choose either File | Manage Connection or File | Save Connection, as shown in Figure 6-2. You can also open the Options dialog box by selecting Edit | Options. You can adjust the settings in the Options dialog box to control some aspects of MySQL Administrator. The buttons at the bottom of the dialog box allow you to apply or discard changes you’ve made, and to close the dialog box. 


[bookmark: 388][bookmark: figure.Lib55][bookmark: IMG_129][image: Click To expand]


Figure 6-2:  The Connections category of the Options dialog box



Administrator Options


[bookmark: 389][bookmark: IDX-195]The Administrator Options category of the Options dialog box allows you to make two choices: whether or not to show the global privileges and the table/row privileges within the displays in the MySQL Administrator program. Any changes you make can be either applied or discarded, so you can experiment without making actual changes to your database.




General Options

The General Options category of the Options dialog box has four option areas:


	

Applications Startup This section allows you to choose whether to show the tip of the day and whether to store window positions.



	

Language This section theoretically allows you to choose the language MySQL Administrator runs in; at this time, it lists only English.



	

Connection Passwords Storage This section has a check box to indicate if you want the connection passwords stored and a drop-down list that allows you to choose either plain text or obscured formatting for those stored passwords.



	

Font This section allows you to choose another font and font size in place of the default MS Sans Serif 8 used by MySQL Administrator, and also to choose a different character set from the ones installed on the server.








Connection Options

The Connections category of the Options dialog box (see Figure 6-2) shows all the stored connections and allows you to access and edit them, as well as view their histories. You can also add and save new connections from this dialog box.



		Note 	
Connections are automatically added to the History file, but you must intentionally save them by clicking Apply Changes in order for them to remain in the Connections file.






You can edit the connection in both the Connections and History file by using the fields in the Options dialog box: Connection (the name of the connection), Username, Password, Hostname, Port, Type (connection protocol), Schema, and Notes. In the Notes field, you can add notes to clarify the intended use of a specific connection. On a database with more than one administrator, adding notes can take the guesswork out of the reasoning or purpose behind a connection or connections. This can also be helpful for clarifying your intentions for future administrators.



		Note 	
MySQL Administrator ignores the Schema field because other MySQL GUI programs use that field.[bookmark: 390][bookmark: IDX-196]







The Advanced Parameters tab in the Connections category of the Options dialog box allows you to choose a compression protocol, return the number of found rows instead of affected rows, ignore spaces after function names (which effectively makes them reserved words), enable LOAD DATA LOCAL handling (which allows a user to access files on the local machine that the server has read access to, raising obvious security issues), and set the number of seconds a connection can be inactive before it is disabled.

Some of the early versions of MySQL Administrator do not have the Advanced Parameters tab enabled. To access these settings in those versions, go to File | New Instance Connection…, and then click the Details button in the Connect to MySQL Server Instance dialog box, as shown in Figure 6-3.


[bookmark: 391][bookmark: figure.Lib56][bookmark: IMG_130][image: Click To expand]


Figure 6-3:  The Connect to MySQL Server Instance dialog box with details displayed


The following three paragraphs give you a frame of reference for the Toolbar links. Take a moment to familiarize yourself with their location and dropdown menu contents.

The Toolbar Edit dropdown, as mentioned previously, has a link to the Options window. It also has links to the standard Cut, Copy and Paste functions. The View dropdown has text links to all of the Icons listed in the Sidebar Index and those displays of information will be discussed in the Basic Areas of Information section immediately following this one.[bookmark: 392][bookmark: IDX-197]


The Tools dropdown has two links: MySQL Command Line Client and a standard Command Line Window for the OS that MySQL Administrator is installed on. The MySQL Command Line Client link opens a command line window where the mysql command has already been input. The current connection operating in MySQL Administrator, for instance root, is entered as user, allowing you to simply type in the corresponding password and gain access to the MySQL Client. The other link opens a normal Command Line Window such as you have been using to gain access to your MySQL database previously in these lessons.

The final dropdown link on the Toolbar is Help. Help has four links allowing you to pull up a searchable Help document in a separate window, report a My SQL Administrator Bug should you find one, launch a new browser window to go to the MySQL AB web site, and of course, the About link, which gives you version and proprietary information about the MySQL Administrator program you are using.







[bookmark: 393][bookmark: wbp06P34]Viewing Information in MySQL Administrator

To view information in MySQL Administrator, select the area of interest in the sidebar, and the information will appear in the main window on the right. Most of the areas of information have more than one tab in the main window. The following sections describe each area of information.


Server Information

The Server Information display (see Figure 6-1), provides four areas of information:


	

Server Status Whether the MySQL server is running or disconnected.



	

Connected to MySQL Server Instance The username, host name, and connecting port by which the active instance of connection to the server had been made.



	

Server Information The version of MySQL running on the server, along with its network name and IP address.



	

Client Information The client version, network name, and IP address, as well as the OS it is running on and the hardware’s CPU information.








Service Control Information

The Service Control information display has two tabs: Stop/Start Service and Configure Service. For security reasons, Service Control functions work only if you are connected to MySQL via the localhost. That is, you must be physically using the computer on which your MySQL Server and MySQL Administrator are installed; you cannot be logged in from another computer on a network or from a remote location. This means that only someone logged in to the server that the database is hosted on can change these functions, or start or stop the service.[bookmark: 394][bookmark: IDX-198]



Start/Stop Service Tab The Start/Stop Service tab, shown in Figure 6-4, has an icon and text indicating whether the service is running or stopped. It also has a single button, which either starts or stop the service, depending on the current condition. An animated progress bar indicates that the starting or stopping process is occurring, and it disappears when the desired state has been reached. The bottom part of this tab contains a Log Messages window, where all the messages sent during startup or shutdown are displayed.


[bookmark: 395][bookmark: figure.Lib57][bookmark: IMG_131][image: Click To expand]


Figure 6-4:  The Service Control display with the Start/Stop Service tab selected



Configure Service Tab The Configuration Service tab, shown in Figure 6-5, is divided into three areas:
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Figure 6-5:  The Service Control display with the Configure Service tab selected



	

Service Settings This area has a check box that, if checked, allows MySQL to start up automatically whenever the server it is running on starts. It also allows you to edit the name that the computer uses to refer to the program and add a description of that service if desired.[bookmark: 397][bookmark: IDX-199]




	

Configuration Files This area allows you to see and edit the path to the MySQL configuration file, and edit the name of the configuration file section used for the current instance of the server. Unless you are running multiple servers, it is doubtful you will need to change the Section Name setting here.



	

Server Features This area consists of four check boxes and an editable display of the path to the binary executable file that starts the service. The four options the check boxes allow you to choose are support for InnoDB, support for BDB, allowing named pipes, and enabling debug information. The use of named pipes on anything other than a server making connections on a localhost is not recommended.







		Caution 	
Using Debug Information causes the server to slow down and should only be used when debugging is really needed. If you enable Named Pipes, the Debug Information option is not available.[bookmark: 398][bookmark: IDX-200]







When you select the Apply Changes button to save changes you’ve made on the Configure Service tab, the changes do not take effect until the next time the server is shut down and restarted.





[bookmark: 399][bookmark: wbp06P48]Startup Variables Information

The Startup Variables information display, shown in Figure 6-6, allows you to view and alter a number of the variables that MySQL reads at startup from the configuration file (my.ini or my.cnf). The variables are presented on nine tabs. You can make changes to the configuration file here, instead of opening the file in a word processing program and changing it by hand, which can cut down on typos. For security reasons, the Startup Variables functions can be accessed only if you are connected via the localhost. This way, only someone logged in to the server on which the database is hosted can change the startup variables.
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Figure 6-6:  The Startup Variables display with the General Parameters tab selected


As with the Configure Service tab in the Server Control information display, any changes you make here do not take effect until the server is stopped and started again (because the configuration file is read only when the server is started).[bookmark: 401][bookmark: IDX-201]



General Parameters Tab The General Parameters tab (see Figure 6-6) has three areas:


	

Networking This section allows you to disable networking, which means that the server will no longer accept TCP/IP connections. It also allows you to set the TCP port to a different number than the default.



	

Directories This area allows you to specify or edit the path for three directories: Base, Data, and Temp. The Base directory is where the installation directory for MySQL is located. The Data directory is where the data for MySQL is located. The Temp directory is where MySQL stores temporary data. This option can be used to store data on a drive separate from the executable program to increase storage space or spread the hardware failure risk factor.



	

Memory Usage This area is used to set the key buffer and sort buffer sizes. Both of these values affect how indexes are handled. Altering them in keeping with your computer’s parameters can enhance index handling, as well as enhance the REPAIR command and index creation when using the CREATE INDEX or ALTER TABLE command.







		Note 	
For advice on when to change buffer sizes, see the “Ask the Expert” section in this module.







MyISAM Parameters Tab The MyISAM Parameters tab has three areas:


	

General This area has two options. One allows concurrent inserts in MyISAM tables. The other allows external locking, which would enable you to test (but not repair) MyISAM tables on a running MySQL Server, by using the myisamchk script (discussed in Module 8).



	

Fulltext Search This area allows you to change four parameters related to fulltext searches: minimum word size, maximum word size, query expansion, and the path for a Stopword file that is created rather than using the built-in one.



	

Advanced Settings This area has four options. The Block Size setting refers to MyISAM index pages. The Extra Sort File Size setting refers to the point where MySQL decides to use the slower but safer key cache index create method. The Max Sort File Size setting refers to the maximum size that a temporary file made while creating an index can reach before MySQL decides not to use the faster sort index method to create an index. The Number of Repairs setting refers to the number of threads that MySQL can use when repairing a MyISAM table.[bookmark: 402][bookmark: IDX-202]







[bookmark: 403][bookmark: sidebar.Lib60]
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Ask the Expert



When should I change the size of my key and index buffers?


One of the reasons MySQL is so popular is that its default settings are adequate for most users and applications. The power and speed of MySQL make up for systems with scarce resources; however, if you encounter performance issues, you might consider changing the key_buffer_size setting.

By default, 8MB of RAM is allocated for key and index buffers. MyISAM tables use this setting; InnoDB uses the innodb_buffer_pool_size for its indexes. You should note that if you set both sizes, the system will allocate both, whether you use it to create indexes or not. So, by default key_buffer_size and innodb_buffer_ pool_size are set to 8MB. The two settings take 16MB of RAM from the system and reserve that space for their own use, even if it is never used. This may not be a problem for newer computers, as most have enough memory that 8 to 16MB will probably not be missed. The larger the setting, the larger the indexes you can keep in memory, and this makes searching the tables to which those indexes refer faster.

However, as your application grows, so does your need for large buffers. MySQL recommends 25 percent of physical RAM as a rule of thumb for key buffer allocation. If you have 1GB of RAM, it is not unheard of to allocate 256MB for the key buffer setting. Setting your buffer size too large has consequences though. Performance may decrease because the computer is expending too many resources on performing memory management.

This is where the MySQL Administrator health monitors come in. Use these monitors to check resource usage during your database's most stressful periods. If your resources are not regularly approaching 80 percent, then leave the default settings unaltered. Simply monitor your system on a regular basis (weekly, monthly, or even quarterly, depending on how quickly the size and demands on your database changes). Don't be afraid to experiment with adding more memory to your buffers and then monitoring how significantly, if at all, your system is impacted
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		Note 	
Setting the value of Number of Repairs to 1 disables parallel thread repair, which may result in a slower repair process.







InnoDB Parameters Tab The InnoDB Parameters tab has a variety of areas dealing with the options available when using InnoDB tables. The check box at the top of the tab allows you to deactivate InnoDB tables. As mentioned in Module 2, if you have decided that you are not going to use InnoDB tables, deactivating them saves space, frees allocated memory, and speeds up the startup process.[bookmark: 404][bookmark: IDX-203]



Performance Tab The Performance tab allows you to alter four options dealing with query cache:


	

Query Cache Limit This option sets an upper limit to the size of result that is cached. Any result larger than the limit is not cached.



	

Minimal Size of Result This option sets the smallest unit into which results are cached.



	

Cache Size This option refers to the amount of allocated memory set aside to hold results from old queries.



	

Cache Type This option has a dropdown menu that allows you to choose from several query cache types or no result caching at all.






Log Files Tab The Log Files tab has four areas:


	

Activate Logging This section allows you to enter a log name for any or all of the six types of logs listed: Binary, Query, Error, Slow Queries, Update, and ISAM. If the logging functions are turned on and there are no names entered, MySQL will use default names for each of these log types.



	

Binlog Options This section allows you to name the file where the last binary log files are stored and to set the maximum binary log size, which signals MySQL to rotate to a new log file when this size is reached. Rotating a log means that the current full log is saved under a different name, and the current log file is then emptied and ready to fill again.



	

Slow Query Log Options This section allows you to set the number of seconds MySQL uses to determine whether a query has taken too long and is deemed to be slow. An entry is written into the Slow Query log every time a query takes longer to execute than the number of seconds set.



	

Advanced Log Options This section allows you to specify if you want MySQL to log queries that are executed without using indexes, to log noncritical warnings, or to log only in short format, which filters out extra information sent to the Update and Slow Query logs. It also allows you to set the number of days after which MySQL will rotate expired logs.






Replication Tab Replication is an automated process where a main server, called the master, replicates specified data onto another server or servers, called slaves. You can set up replication in order to maintain more than one copy of the data on a running server, to protect against catastrophic hardware or software failure. The Replication tab offers a wide variety of settings for both the master and slave computers that control the replication process.[bookmark: 405][bookmark: IDX-204]



Networking Tab The Networking tab allows you to set and/or edit variables that deal with accessing MySQL over a network. The five areas it covers are General, Memory, Timeout Settings, Advanced, and Naming. Fine-tuning these settings on a busy network can remarkably enhance the performance of your MySQL database. If you are logged in to your database as root, then you are by default the system administrator of the MySQL server; however, if your database exists in a corporate network environment, then it is advisable to consult with the network’s system administrator before altering any of these settings. For the vast majority of users, the MySQL default settings will be the best choice unless slow performance issues arise.


Security Tab The Security tab allows you to turn on or off seven security-related functions:


	

Safe User Create This option prohibits a user who does not have write access to the mysql.user table from creating new users.



	

Disable Grant Tables This option allows MySQL to start without accessing the grant tables, which results in all users being given full access to all tables (see Module 8).



		Tip 	
If you forget the root password to a MySQL database, restarting it without the grant tables ( --skip-grant-tables ) allows you to establish a new root password. See Module 8 for details.








	

Make all tables read-only This option allows visual access to the tables without endangering data integrity. The only exceptions are replication threads and users with SUPER privileges.



	

Deactivate SHOW DATABASE Commands This option prevents users from accessing any database they do not already know the name of.



	

Use Old Passwords This option switches the password encryption to the old, pre-version 4.0 methods, which is sometimes necessary when importing data from an older version of MySQL.



	

Secure Authentication This option prevents access to any user whose password is encrypted in the preversion 4.1 methods.



	

Enable LOAD DATA LOCAL INFILE This option allows you to turn on or off the permission to load data from a file in this manner.






Advanced Tab The Advanced tab has five areas:


	

Localization These options allow you to set the language, the default character set, the default collation, and a path to a character set directory.[bookmark: 406][bookmark: IDX-205]




	

Thread Specific Settings These options allow you to fine-tune threads to improve database performance.



	

Insert Delayed Settings These options allow you to fine-tune insert operations to improve database performance.



	

General These options cover a range of advanced settings. You can print a symbolic stack trace on a failure to flush tables, or set a specified interval for MySQL to flush all tables. You can set up a signal to aid in debugging. You can set a lower priority for INSERT, DELETE, and UPDATE commands than for SELECT commands. You can specify a memory lock, which rules out swapping. You can use the old LOAD DATA command in the binary log, which means the data already in the file is not saved. You can disable the stack trace. You can also set a default week format, set an open files limit, and set a maximum error count to limit the amount of errors and/or warnings that can be saved for a particular statement.



	

Various As you might guess from the name, these are a mixture of settings that do not fit under any of the other tab headings but still are useful startup variables to access through the GUI.








User Administration

The User Administration display allows you to add new users, delete existing users, and view and change the privileges of users. When you click the User Administration icon in the sidebar, an additional sidebar panel appears beneath the main one, as shown in Figure 6-7. Labeled User Accounts, this sidebar displays all users. When you double-click a user name, any subcategories for that user (for instance, host names the user may connect from) are displayed. If subcategories appear for a user, it means that he or she has restricted privileges that are related directly to the specified hosts. Above the list of users is a text box with a magnifying glass icon. To search for a specific user, type the beginning letters or full name of a user in the text box.
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Figure 6-7:  The User Administration display with the User Information tab selected


As shown in Figure 6-7, the User Administration display has three tabs: User Information, Schema Privileges, and Resources. If you’ve set the MySQL Administrator options to show global privileges and table/column privileges (in the Administrator Options category of the Options dialog box, accessed by choosing Edit | Options), the display will also include two additional tabs: Global Privileges and Table/Column Privileges.


User Information Tab  When none of the users in the User Accounts sidebar are highlighted, all of the input fields in the User Information tab (see Figure 6-7) are grayed out and unavailable. Choosing a user or clicking the New User button at the bottom of the window activates all the fields. The display is divided into two areas: User Information and Additional Information. The User Information area allows you to add or change the user name and password.[bookmark: 408][bookmark: IDX-206]




		Caution 	
Although MySQL allows you to add users without supplying a password, it is not recommended to do so for security reasons.






The Additional Information fields are Full Name, Description, Email, Contact Information, and Icon. None of this information is required, but the more users your database has, the more useful the additional information becomes, especially when future administrators take over maintenance duties.



		Note 	
If you click the Load Icon From Disk button next to the Icon field, you can assign your own icon for the user. The file you choose must be 48 by 48 pixels and in the PNG (Portable Network Graphics) format.[bookmark: 409][bookmark: IDX-207]







When editing an existing user account or adding a new user, the Apply Changes and Discard Changes buttons at the bottom of the window allow you to save or abandon any changes you have made. If you made changes to a user account, and then click another user without applying or discarding the changes, a MySQL Administrator pop-up window will prompt you to save or abandon the changes.


Global Privileges Tab As noted earlier, the Global Privileges tab is available in the User Administration display only if you have selected the Show Global Privileges check box in the Administrator Options tab of the MySQL Administrator Options dialog box. The Global Privileges tab will show the selected users privileges in an Assigned Privileges list and the other privileges in an Available Privileges list. You can alter the user’s privileges by moving them between these lists by means of arrow buttons. You can move single or multiple privileges by highlighting them and then clicking the single arrow button that points in the direction of the appropriate list, or move all of the privileges by clicking the desired double-arrow button.


Schema Privileges Tab The Schema Privileges tab is always visible in the User Administration display. It is similar to the Global Privileges tab described in the previous section, except for an additional list labeled Schema, which shows all of the individual databases in your MySQL database. Once you select a specific database, the privileges in the Available Privileges list can be transferred into or out of the Assigned Privileges list, using the arrow buttons.


Table/Column Privileges Tab Like the Global Privileges tab, the Table/Column Privileges tab is only available when the Show Table/Column Privileges check box is selected in the Administrator Options tab of the Options dialog box. It looks and functions like the Schema Privileges tab, except its leftmost list box is labeled Schemata and contains the individual databases, which you can double-click to see the tables within the databases and the columns within the tables. The available privileges differ on each of these levels, and you can set assigned privileges at any of these levels.


Resources Tab The Resources tab allows you to manage MySQL’s resources by limiting the number of user resources in three specific areas: questions, updates, and connections. By entering a number into the max_questions, max_updates, or max_connections fields, you limit the amount of drain each user can put on the system within one hour.




Server Connections Information

The Server Connections display allows you to view your connections, or threads, to the server or, if you have the privileges, to see all the connections to the server. It has two tabs: Threads and User Connections, which show the same information but in different formats. Figure 6-8 shows the Threads tab.
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Figure 6-8:  The Server Connections display with the Threads tab selected


[bookmark: 411][bookmark: IDX-208]

Threads Tab The Threads tab shows all the threads attached to the server. This means multiple threads from the same user may be visible, depending on his or her interaction with the database. At the bottom of the Threads tab display there are three buttons: Kill Thread, Kill User, and Refresh. The Refresh button is always available, and it updates the display of the threads at the moment it is clicked. The Kill Thread button remains grayed out and inoperative until a thread is highlighted in the display by clicking it. You can stop the highlighted thread by clicking the Kill Thread button or by right-clicking the highlighted thread and choosing Kill Thread from the pop-up menu. You are allowed to select multiple threads. The Kill User button is inactive on this tab’s display.



		Note 	
You need SUPER privileges to view and kill other users’ threads, and you cannot kill your own threads.[bookmark: 412][bookmark: IDX-209]








User Connections Tab The User Connections tab also displays the threads connected to the server; however, instead of only displaying each thread separately, it shows both the number of threads that the selected user has at any given time and a list of each separate thread of that user. Like the Threads tab, the User Connections tab can be updated by clicking the Refresh button. When a user is highlighted in the upper window, the Kill User button becomes active and using it will stop all the threads of that user with a single click. When a single thread or multiple threads are highlighted in the list of user threads, the Kill Thread button becomes active and using it will stop any threads that are selected.




Health Information

The Health display, shown in Figure 6-9, provides graphical and statistical views of MySQL’s performance and status. The Health information is divided among four tabs: Connection Health, Memory Health, Status Variables, and System Variables.
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Figure 6-9:  The Health display with the Connection Health tab selected
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Connection Health Tab The Connections Health tab shows information about MySQL connections in two different ways. There is a vertical bar graphic, which displays percentages, and an X,Y axis chart, which scrolls from right to left with time. The tab has three sections:


	

Connection Usage This refers to the maximum number of simultaneous client connections allowed.



		Note 	
If the Connections Usage gets close to 100% on a regular basis, you should consider raising the maximum number of connections allowed. You can do this from the Startup Variables display’s Networking tab, in the Max Connections field.








	

Traffic This refers to the amount of usage at a given moment.



	

Number of SQL Queries This refers to the number of SQL queries running at any given moment.





Current, Minimum, Maximum, and Average statistics are listed under each display.


Memory Health Tab The Memory Health tab includes two sections, which use the same graphical and statistical format as the Connection Health tab:


	

Query Cache Hitrate This shows the ratio between the number of SELECT queries that were and were not cached. The higher the hit rate percentage, the better the performance of the server.



	

Key Efficiency This shows information about the key buffer.






Status Variables Tab The Status Variables tab shows a wide range of statistics concerning the status of the MySQL Server. The sidebar lists a variety of variables grouped in five sections: General, Performance, Networking, Commands Executed, and Miscellaneous. Each section has subsections you can select to see the corresponding information in the main display. There is a Refresh button at the bottom of the window to gather up-to-the-moment information.


System Variables Tab The System Variables tab shows a wide range of statistics and information concerning the system operation of the MySQL Server. The sidebar lists the variables grouped in five sections: General, Connections, SQL, Memory, and Table Types. Select a section in the sidebar to see the related information in the main display. If the icon for a variable is a page with a yellow pencil poised over it, the variable is editable, and double-clicking it opens a pop-up window that allows you to change the value. Set and Abort buttons allow you to save or abandon any changes to the variable made in the pop-up window. This tab also has a Refresh button to gather the most current information.




Server Logs


[bookmark: 415][bookmark: IDX-211]The Server Logs display contains information about three logs, as shown in Figure 6-10. The display format for each log includes a left pane showing events and a right pane showing page content. You can use the Pages bar at the top of the display as a rough navigation method for longer logs, by clicking at the beginning, middle, or end of the log. The Search and Save Log Page buttons at the bottom of the window open pop-up windows allowing you to search the log file and save the currently displayed page, respectively. The Refresh button allows you to gather an up-to-the-moment image of the log file.
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Figure 6-10:  The Server Logs display with the Error Log tab selected
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There is a tab for each log:


	

Error Log This tab displays the MySQL Server’s Error log, which contains start and stop information, as well as the critical errors that occur while running.



	

Slow Log This tab displays the log containing all the commands that took longer than a specified amount of time to execute. For this log to exist, you must enable it, using the Startup Variables display’s Log Files tab, which contains the Slow Queries Log field in the Activate Logging area.



	

General Log This tab displays the Query log file containing general query information. Like the Slow log, this file must first be enabled for this tab to be functional. You can enable the Query log file using the Startup Variables display’s Log Files tab, which contains the Query Logfile Name field in the Activate Logging area.



		Note 	
If one of the Server Logs tabs is disabled, the log file may not be enabled on the MySQL Server, or the log file may exist on a different computer than the one on which MySQL Administrator is running. The Alpha version of MySQL Administrator allows you to read only the log files stored on the computer on which it is installed.













Replication Status Information

If you have a replication process set up for your MySQL Server, the Replication Status display will give you an overview of the replication status.




Backup

The Backup display, shown in Figure 6-11, allows you to create and execute backup projects. It is a graphic interface for the mysqldump command that we will cover in Module 8, with the added advantage of saving the projects.
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Figure 6-11:  The Backup display with the Backup Project tab selected



Backup Project Tab When you select the Backup Projects tab, another sidebar panel appears below the main sidebar on the left. This sidebar lists the saved backup projects. The main display area has two panes: on the left, the pane labeled Schemata lists the individual databases, and the pane on the right shows the contents of the backup. You can move data into the Backup Content list by using the arrow buttons between the two panes.

The New Project button at the bottom of the window clears the display so a new project can be specified. The Save Project button is enabled when the New Project button is selected or when data is altered in an existing project. The Execute Backup Now button is enabled any time a project is selected in the sidebar list.[bookmark: 419][bookmark: IDX-213]



Advanced Options Tab The Advanced Options tab allows you to specify how your backup should be executed. It is arranged into two areas: Backup Execution and Output File Options. The Backup Execution area offers four choices:


	

Lock All Tables This option is crucial to getting a consistent picture of your MyISAM tables.



	

Single Transaction This option is crucial to getting a consistent picture of your InnoDB tables.



	

Normal Backup This option causes each table to be backed up independently, which can lead to inconsistent backups and should be avoided.



	

Backup Selected Schemata This option completely overrides your Backup Content specifications and backs up all of the tables of the selected schemata. This should be used on schemas where tables are often added.[bookmark: 420][bookmark: IDX-214]






The Output File Options area has options that allow you to select the format of the output file and to choose to include or exclude certain commands and information.


Schedule Tab The Schedule tab will eventually allow you to perform an automatic, scheduled backup at a specific interval of time, but this feature is not yet available in the current Alpha version. If the feature uses the crontab command to achieve its end result, this will be a Linux-specific feature, but by the time the tool reaches the Production version, the Schedule tab may be available on Windows systems as well.




Restore

The Restore display, shown in Figure 6-12, allows you to restore backups you’ve made. Click the Open Backup File button at the bottom of the window and select a .sql backup file to restore. Click the Start Restore to begin the restoration process.
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Figure 6-12:  The Restore window with General tab displayed


The Restore display has two tabs:


	

General This tab contains options for how the backup will be restored. When you select a backup file, MySQL Administrator automatically fills in the File to Restore field. In the Alpha version of MySQL Administrator, the Target Schema and Backup File Type are also selected automatically, because there is only one option available for each field.[bookmark: 422][bookmark: IDX-215]




	

Restore Content This tab displays the contents of the backup file that has been selected for restoration.








Catalogs Information

The Catalogs display allows you to select a database (schema) and view its tables (schemata), as well as the details of the table’s construction, as shown in Figure 6-13. It has three tabs: Schema Tables, Indices, and Users. All three tabs have a Refresh button at the bottom of the window.
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Figure 6-13:  The Catalogs display with the Schema Tables tab selected



Schema Tables Tab The Schema Tables tab allows you to view a database’s tables and columns. When a database is selected in the Schemata sidebar that appears beneath the main one on the left, the list of tables for that database is displayed in the upper pane of the main display. When you select a table from that list, the details about that table are displayed in the lower pane’s four tabs:


	

Columns This tab shows the description of the selected table.



	

Indices This tab shows any index fields the table may have.[bookmark: 424][bookmark: IDX-216]




	

Table Status This tab shows the table type, the row format, the next available auto-increment number, any CREATE options specified, and comments (if any exist for the table).



	

Row Status This tab shows both data and time information. The Data section shows Number of Rows, Average Row Length, Data Length, Max Data Length, Index Length, and Data Free fields. The Time section shows the Create, Update, and Check Times fields.





The buttons at the bottom of the window allow you to perform certain tasks related to the tables: optimizing, checking, and repairing tables.


Indices Tab The Indices tab is similar but more comprehensive than the Indices tab in the Schema Tables tab. Where the Indices tab in the Schema Tables tab lists the index field or fields for a specific table, the Indices tab of the Catalog display lists all of the index fields for the entire selected database. Double-click a table name to see the column name of the index.



		Note 	
The Alpha version lists all the indices for all the databases on the server, regardless of which database is selected.







Users Tab The Users tab lists all the users that have access privileges to the selected database.







[bookmark: 425][bookmark: wbp06P137]Progress Check




	

[bookmark: N1407]1. 


	
Why shouldn’t you always leave the Debug Information option on?

	

[image: Leaving the Debug Information on can affect the performance of the server. ]






	

[bookmark: N1414]2. 


	
If the Connections Usage percentage gets close to 100%, what is the first thing you should you do?

	

[image: You should increase the Max Connections number. ]






	

[bookmark: N1421]3. 


	
How do you view the various areas of information in MySQL Administrator?

	

[image: In the sidebar to the left, you select the area your interested in and that information will appear in the main window on the right. ]






	

[bookmark: N1428]4. 


	
When should you use MySQL Administrator?

	

[image: You should use it if you prefer a GUI interface over the command line for administration tasks like setting buffer sizes, monitoring system health, and maintaining user accounts and privileges. ]







Answers



	

[bookmark: answer.N1407]1. 

	
Leaving the Debug Information on can affect the performance of the server.





	

[bookmark: answer.N1414]2. 

	
You should increase the Max Connections number.





	

[bookmark: answer.N1421]3. 

	
In the sidebar to the left, you select the area your interested in and that information will appear in the main window on the right.





	

[bookmark: answer.N1428]4. 

	
You should use it if you prefer a GUI interface over the command line for administration tasks like setting buffer sizes, monitoring system health, and maintaining user accounts and privileges.













 







[bookmark: 426][bookmark: wbp06P146]Project 6–1 Download and Install MySQL Administrator on Windows

[bookmark: 427][bookmark: IDX-217]In this project, you will download MySQL Administrator and install it on your Windows machine. The functions that allow you to monitor your system’s health will be useful in choosing whether to change your database settings and to check things like peak usage. The user administration function gives you a quick overview of your database’s users and their privilege settings, which makes administration more convenient and less time-consuming. You can also use MySQL Administrator to start and stop the MySQL server. Many MySQL Administrator functions will become clear only as your grasp of and experience with MySQL grows over time. Some options are so specialized you may never need them, but should the need arise, MySQL Administrator gives you quick and easy access to them without having to look up the command-line syntax.



[bookmark: 428][bookmark: wbp06P148]Step by Step


	
Open a web browser and go to the MySQL AB web site for downloading MySQL Administrator: http://www.mysql.com/downloads/administrator.html.




	
Click the Pick a mirror link under the Windows downloads section.



		Note 	
The MySQL Administrator program is in the Alpha stage, and as such, there is only one version available, but if there are multiple versions to choose from, select the one marked (Recommended) or failing that, the newest version.








	
Pick a mirror site close to your location and click the accompanying HTTP or FTP link to download the .zip file and save it to your hard disk. Once the file download is complete, you may close your browser if desired.
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Go to the directory where you saved the .zip file and open it using your ZIP program. When your ZIP program opens, you can either install the downloaded program from inside the ZIP program, using temporary directories, or extract it to a file, and then install from there.[bookmark: 429][bookmark: IDX-218]




	
Double-click the Setup.exe file. After the initial “preparing to install” message, you will see the Welcome screen of the MySQL Administrator InstallShield Wizard.



	
Click the Next button to proceed with the installation. The License Agreement window appears. Click the radio button to agree to the terms of the license.
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Click the Next button. The next window, titled Readme Information, supplies a URL (http://bugs.mysql.com) for reporting any bugs found. Make a note of this address (or mark this page in this book).
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[bookmark: 430][bookmark: IDX-219]


	
Click the Next button. The Destination Window appears next. It allows you to install MySQL Administrator in another directory, if necessary.
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If you want to use another directory, click the Change button and browse for a more appropriate location. Otherwise, leave the default destination folder. Click the Next button to proceed to the Setup Type window.
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Unless you have overriding factors that prompt you to require a Custom installation, click the Typical radio button, and then click the Next button to proceed to the Ready to Install the Program window.
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If the information displayed is not correct, use the Back button to correct it. When the information displayed is correct, click the Install button, The InstallShield Wizard Completed window will appear when the installation is complete.
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Click the Finish button to close the installation wizard.









[bookmark: 432][bookmark: wbp06P158]Project Summary


[bookmark: 433][bookmark: IDX-221]In this project, you installed the MySQL Administrator program on your system. Clicking the MySQL Administrator shortcut icon placed on your system’s desktop will open the program and allow you to explore the various windows discussed in the preceding sections of this module. Even though there may be some unpredictable behavior or incomplete features, because the program is still in its Alpha version, the MySQL Administrator program will allow you to view information and statistics about your MySQL Server, as well as access and edit many useful settings.



		Caution 	
MySQL Administrator is in Alpha release. In accordance with open source principles of development, MySQL AB has released the code to users in order to further its development process. Back up your database regularly in case of a mishap and report bugs to MySQL AB to speed improvements to this program.











 







[bookmark: 434][bookmark: wbp06P161]Project 6–2 Download and Install MySQL Administrator on Linux
In this project, you will download MySQL Administrator and then install it on a machine running the Linux OS. The functions that allow you to monitor your system’s health will be useful in choosing whether to change your database settings and to check things like peak usage. The user administration function gives you a quick overview of your database’s users and their privilege settings, which makes administration more convenient and less time-consuming. You can also use MySQL Administrator to start and stop the MySQL server. Many MySQL Administrator functions will become clear only as your grasp of and experience with MySQL grows over time. Some options are so specialized you may never need them, but should the need arise, MySQL Administrator gives you quick and easy access to them without having to look up the command-line syntax.



[bookmark: 435][bookmark: wbp06P163]Step by Step


	
Open a browser and go to http://www.mysql.com/downloads/administrator.html. Scroll down to Linux downloads and click the Pick a mirror link.



	
Choose the closest mirror site and click the HTTP or FTP link. Download the taz.gz file to /usr/local/src. Once the file download is complete, you may close your browser if desired.



		Note 	
The MySQL Administrator program is in the Alpha stage, and as such, there is only one version available, but if there are multiple versions to choose from, select the one marked (Recommended) or failing that, the newest version.[bookmark: 436][bookmark: IDX-222]









	
Open a command-line window and change directory to /usr/local/src. The file you downloaded should be named something like mysq-administrator-1.x.xx-linux.tar.gz. tar.



	
Change directory to /usr/opt (where the FAQ.txt on MySQL Administrator suggests installing the program) and untar and install the file, using the following command (replace the instances of the letter x in the version identifier with the corresponding numbers in the file you downloaded).


tar -xzvf /usr/local/src/mysql-administrator-1.x.xx-linux.tar.gz.tar





	
Start the program by running the following command.

/opt/mysql-administrator/bin/mysql-administrator



	
Fill in the Username, Password, and Hostname fields in the MySQL Administrator window that pops up, and then click the Connect button to open the GUI and connect it to your server.









[bookmark: 437][bookmark: wbp06P168]Project Summary

Even though there may be some unpredictable behavior or incomplete features because the program is still in its Alpha version, MySQL Administrator will allow you to view information and statistics about your MySQL Server, as well as access and edit many useful settings; however, MySQL does not recommend using it in a production environment at this time.






 







[bookmark: 438][bookmark: wbp06P170]Critical Skill 6.2 Use MySQL Control Center
The MySQL Control Center (MySQLCC) is a GUI that allows you easy access to the databases, tables, and data on your MySQL Server. It provides a point-and-click environment for speedy and simple command access, as well as a visual overview of your database design and contents. It supplies you with a syntax-highlighting text editor for constructing queries and allows you to do some database and table management. MySQLCC also allows you to view and change some server variables.



		Note 	
This section refers to MySQL Control Center version 0.9.4-beta.






Everything that can be accomplished in MySQLCC can be accomplished using the command line. MySQLCC is simply a tool for those users more familiar with or more comfortable with a GUI interface. There are some specific situations in which MySQLCC will be easier or simpler to use than the command line. For instance, reading large amounts of data in each record is easier using a GUI interface than using the command line; when long lines continue to the next line, correlating a field with its header can be difficult. As you experiment with MySQLCC, you will develop your own preferences for using the GUI and using the command line.[bookmark: 439][bookmark: IDX-223]


MySQLCC can appear with a main Control Center window and a separate Console Manager window, as shown in Figure 6-14 (with the Console Manager window minimized). Whether there are separate MySQLCC windows depends on the MDI setting in the program’s Options menu, as described shortly.
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Figure 6-14:  The main Control Center window with a minimized Console Manager window




[bookmark: 441][bookmark: wbp06P176]Choosing MySQLCC Menu Options

The menu bar at the top of the Control Center window has five drop-down menus:


	

Console This menu has only one option: Exit. Choosing Exit causes MySQLCC to close; it’s equivalent to clicking the Close button (with the X) in the upper-right corner of the window.



	

Options This menu has four choices: MDI, Themes, Fonts, and General. These are discussed in the next section.



	

HotKeys This menu contains only the option to open the HotKey Editor, which lets you edit the existing hotkeys (shortcut keys) or add new ones.



	

Window This menu has an option for toggling the display of the Console Manager. It also has options that allow you to close only the window that is currently highlighted or close all the windows that are currently open in MySQLCC. There are also two options for arranging the windows when you have more than one of them open and wish to navigate between them: Cascade and Tile.[bookmark: 442][bookmark: IDX-224][bookmark: 443][bookmark: IDX-225]




	

Help This menu, ironically enough, offers very little in the way of help. It does show information on the version number of MySQLCC you are running and a list of names and e-mail addresses of those who contributed to the design of the program.
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You can select the following options from the Options menu to control some aspects of MySQLCC:


	

MDI This option runs MySQLCC in MDI (Multiple Document Interface) mode. When you choose MDI, you’ll see a message noting that MySQLCC needs to be restarted before it reflects the change you just made. When MySQLCC is in MDI mode, a Console Manager window will appear within a Control Center window. When not in MDI mode, there is no main Control Center window; only a Console Manager window appears. This is normally referred to as SDI (Single Document Interface) mode, but MySQLCC does not use that acronym. The SDI Console Manager window has some of the menu choices from the main Control Center window, as shown in Figure 6-15. 
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Figure 6-15:  MySQLCC when the MDI option is not selected




	

Themes This option allows you to choose between six different themes that change the appearance of the MySQLCC windows. The changes take place immediately (you don’t need to restart the program), so it is easy to experiment to decide which theme you prefer.



	

Fonts This option allows you to choose the font, style, size, and effects for the application and printer fonts. The application fonts are the ones used for text in all of the MySQLCC windows. The printer fonts are those used for documents sent to the printer from MySQLCC. The Query Editor Fonts option opens a dialog box with a tab that allows you to view and change a few variables regarding the Query Editor.



	

General This option brings up the same dialog box as choosing Query Editor Fonts, but displaying a tab that allows you to view and alter some general information, including paths to sound files, language, size of the History file, and other variables. The dialog box has tabs containing variables regarding queries, plug-ins, and syntax highlighting. These tabs have Apply or Cancel buttons for saving or discarding any changes you’ve made.
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Whether or not you run MySQLCC in MDI mode, the Console Manager functions in nearly the same manner. If the program is in MDI mode, the Console Manager’s menu bar holds the File, View, Action, and HotKeys menu, as shown in Figure 6-16. If it is not in MDI mode, the menu bar adds the two menus that would have been in the main Control Center window’s menu bar: Options and Help.
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Figure 6-16:  The Console Manager window in MDI mode with main Control Center window
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The Console Manager window consists of three areas of information:


	
The tree pane on the left, which shows the databases on your MySQL Server (or servers), plus User Administration and Server Administration categories



	
The main display area on the right, which changes contents depending on what is selected in the tree pane



	
The pane at the bottom, which holds messages and SQL debug information, each on its own tab
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The Console Manager window’s menu bar has four menus (in MDI mode):


	

File This menu allows you to open a new connection, refresh the current display of information, open the SQL Query Editor window (shown in Figure 6-17), and close the Console Manager window.
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Figure 6-17:  The SQL Query Editor window
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View This menu allows you to turn on and off the tree and message displays in the Console Manager window. Their display can also be turned off using the Close button in the upper-right corner of each display, but the View drop-down is the only place when they can be turned back on.



	

Action This menu changes depending on what is selected in the tree pane. It provides the same options as the Console Manager window’s toolbar buttons, described in the next sections.



		Note 	
If you can’t find a particular function in the Action menu, it may because you do not have the corresponding area selected in the tree pane.








	

HotKeys This menu has an option for the HotKeys Editor, which works in the same way as it does when accessed from the main Control Center window.





The Console Manager toolbar buttons change depending on what is selected in the tree pane, as described in the next section. However, in all these displays, the first three buttons are always the same.
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These buttons, from left to right, allow you to add new connection definitions and variables, refresh the current display, and open the SQL Query Editor (see Figure 6-17).
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You can select seven levels of information in the MySQLCC tree pane:


	
Server



	
Databases



	
Specific database



	
Tables



	
Specific table



	
Server administration



	
User administration






Server-level Information When the server level of information is selected in the tree, the display of information in the right window is server-related, as shown in Figure 6-18.
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Figure 6-18:  The Console Manager with the server level selected in the tree pane
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Along with the first three standard toolbar buttons (described in the previous section), the toolbar in this view contains four buttons related to the server information.
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The server-level toolbar buttons perform the following tasks:


	

Disconnect or Connect Clicking the button performs either action, depending on the current status between the GUI and the server.



	

Edit Opens a window allowing variables to be accessed.



	

Delete Deletes the currently saved server connection information.



	

New Window from Here Opens a new instance of the Control Manager window.






Database-level Information When the databases level of information is selected in the tree pane, the display of information in the right window is about the database in general, as shown in Figure 6-19.
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Figure 6-19:  The Console Manager with the databases level selected in the tree pane
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The Console Manager toolbar buttons in the database-level view, from left to right, create a new database, refresh the existing display, and open a new instance of the Control Manager window.
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Specific Database Information When you’ve selected a specific database in the tree pane, the display of information in the right window is the same as the information shown at the databases level (see Figure 6-19). The toolbar buttons, from left to right, disconnect or connect to the specific database, drop the specific database, and open a new instance of the Control Manager window.
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Tables-level Information When the tables level of information is selected in the tree pane, the display of information in the right window shows all the tables for the database, as shown in Figure 6-20.
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Figure 6-20:  The Console Manager with the tables level selected in the tree pane
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The toolbar buttons in this view, from left to right, open a window that allows you to define a new table for the database, display the Tools menu, allow you to import tables, refresh the tables, and open a new instance of the Control Manager window.
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The Tools menu that opens when you click the Tools button on the toolbar offers Analyze, Check, Optimize, Repair Tables, and SHOW CREATE options. The SHOW CREATE option brings up a list of current tables to run the SHOW CREATE command on. By choosing a table and one of the Tools options, MySQLCC automatically composes the necessary SQL commands and sends them to the database, relieving you of having to remember the correct syntax. You can click the History tab at the bottom of the window to see a listing of SQL commands sent to the database. The SHOW CREATE command ultimately brings up a Query window showing the command used to create the specified table.[bookmark: 459][bookmark: IDX-231]



Specific Table Information When you’ve selected a specific table in the tree pane, the display on the right shows all the column definitions for the table, as shown in Figure 6-21.
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Figure 6-21:  The Console Manager with a specific table selected in the tree pane


The toolbar in this view contains nine buttons related to the server information.
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These toolbar buttons represent the bulk of MySQLCC’s table definition and data editing capabilities. They work as follows:


	

Open Table Opens a menu with two options: Return All Rows and Return Limit. Return All Rows brings up a Query window with the data contents of the selected table, as shown in Figure 6-22. This window allows you to insert and delete rows, change column definitions, and edit data on an individual field basis, as well as perform various other table- and data-related functions. The Return Limit option brings up a dialog box asking for a limit number, and then displays only that many records.
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Figure 6-22:  The Query window displaying all rows in a table
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Edit Table Brings up an editing window that allows you to edit a table by row or column, including changing the table definition, as shown in Figure 6-23.
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Figure 6-23:  The window for editing a table




	

Properties Brings up a display of general properties for the specified table, but only for viewing. You cannot make any changes in the Properties window.



	

Export Allows you to export table information.



	

Tools Opens the Tools menu, described in the previous section.



	

Empty Table Removes all the data from a table, permanently, while leaving the table definition intact.



	

Drop Table Removes the table and its data from the database permanently.



	

Rename Table Allows you to change the name of the selected table.



	

Refresh Fields Gets up-to-date information from the database for the table display.






Server Administration Information When you’ve selected Server Administration in the tree pane, the display to the right is essentially the same as the information displayed in the databases and specific database levels (see Figure 6-19).[bookmark: 464][bookmark: IDX-233]


The toolbar in this view contains seven buttons related to administering the server.
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The Server Administration toolbar buttons perform the following tasks:


	

Show Process List Brings up the Administration window with the Process List tab displayed.



	

Show Status Brings up the Administration window with the Status tab displayed.



	

Show Variables Brings up the Administration window with the Variables tab displayed.



	

Flush Opens a menu with nine options that you can choose to flush the database.[bookmark: 465][bookmark: IDX-234]




	

Ping Checks to see if the mysqld process is alive and returns a message to the Message window at the bottom of the Administration window.



	

Shutdown Closes the MySQL Client after verification.



	

New Window from Here Opens a new instance of the Control Manager window.






User Administration Information When you’ve selected User Administration in the tree pane, the display to the right is essentially the same as the information displayed in the databases and specific database levels (see Figure 6-19).
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The toolbar buttons in this view, from left to right, connect and disconnect to the server supplying a list of the users, add a new user, refresh tables, and open a new instance of the Control Manager window.
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Selecting one of the users listed under User Administration changes the buttons available on the toolbar. In this view, from left to right, the buttons allow you to edit the user, delete the user, and add a user.








 







[bookmark: 466][bookmark: wbp06P234]Project 6-3: Download and Install MySQL Control Center on Windows
In this project, you will download and install MySQLCC on your Windows machine. Now that you have had hands-on experience using the command line with MySQL, you may opt to use the GUI interface at times, depending on your personal preference. Logging in on the command line to execute a single command will probably still be faster; however, viewing and interpreting data in a multicolumn table will be easier in MySQLCC because of the wrap-around format for long lines of data when using the command line.
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Open a web browser and go to the download page of the MySQL AB web site for MySQLCC: http://www.mysql.com/downloads/mysqlcc.html.




	
Click the Pick a mirror link under the Windows downloads section.



	
Pick a mirror site close to your location and click the accompanying HTTP or FTP link to download the .zip file and save to your hard disk. Once the file download is complete, you may close your browser if desired.[bookmark: 468][bookmark: IDX-235]




	
Go to the directory where you saved the .zip file and open it using your ZIP program. When your ZIP program opens, you can either install the program from inside the ZIP program, using temporary directories, or extract it to a file, and then install from there.



	
Double-click the Setup.exe file.
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The Welcome to the MySQL Control Center Installation Wizard window appears. It has standard reminders about closing other programs before beginning the installation process.
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Click Next to proceed. The Licensing Agreement window appears with MySQL’s GNU agreement. Click the radio button to accept the license agreement.
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Click the Next button. The Readme Information window appears. It has some basic installation information, including where to report bugs in MySQLCC.
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Click the Next button to proceed. The Destination Folder window that appears next allows you to change the installation location, if you have compelling need to do so. If you need to change the installation directory, click the Browse button and select a new path.
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After you specified either the default location or a new one, click the Next button to proceed. The Select Features window appears. This window allows you to decline to install some of the language features for MySQLCC.
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All of the Language features combined do not take up a great deal of space on the disk, so unless disk space is incredibly dear, click the Next button and leave all the features marked for installation. The Ready to Install the Application window appears, giving you a chance to click the Back button and change your earlier selections, if necessary.


[bookmark: IMG_173][image: Click To expand]



	
When your selections are correct, click the Next button to proceed with the installation. A progress bar will indicate the installation progress, and then you’ll see a window reporting that MySQLCC has been successfully installed.
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Click the Finish button to finalize the installation process.



	
MySQLCC has installed a shortcut icon on your desktop. Double-click it to open MySQLCC.
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In this project, you installed MySQLCC. Now, you can use it to interface with your database in a point-and-click, visually-oriented environment. In some circumstances, this will be preferable to working on the command line.






 







[bookmark: 474][bookmark: wbp06P248]Project 6-4 Download and Install MySQL Control Center on Linux
In this project, you will download and install MySQLCC on a computer that runs the Linux OS. Now that you have had hands-on experience using the command line with MySQL, you may opt to use the GUI interface at times, depending on your personal preference. Logging in on the command line to execute a single command will probably still be faster; however, viewing and interpreting data in a multicolumn table will be easier in MySQLCC because of the wrap-around format for long lines of data on the command line.



[bookmark: 475][bookmark: wbp06P250]Step by Step


	
Open a browser and go to http://www.mysql.com/downloads/mysqlcc.html. Scroll down to Linux downloads and click the Pick a mirror link.



	
Choose the closest mirror site and click the HTTP or FTP link. Download the taz.gz file to /usr/local/src. Once the file download is complete, you may close your browser if desired.



	
Open a command-line window and change to the /usr/local/src directory. The file you downloaded should be named something like mysqlcc-0.x.x-linux-glibc2x.tar.gz.tar.



	
Untar and install the file, using the following command. (Replace the instances of the letter x in the version designation with the corresponding numbers in the file you downloaded).

tar -xzvf mysqlcc-0.x.x-linux-glibc2x.tar.gz.tar



	
Start the program by running the following command.

/usr/local/src/mysqlcc-0.9.4-linux-glibc22/mysqlcc



	
Fill in the Username, Password, and Hostname fields in the pop-up window labeled MySQL Administrator, and then click the Connect button to open the GUI and connect it to your server.
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In this project, you installed MySQLCC. Now, you can interface with you database in a point-and-click, visually oriented environment. In some circumstances, this will be preferable to working on the command line.
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[bookmark: 478][bookmark: IDX-240]What is an Alpha version release?



	
How do MySQLCC and MySQL Administrator differ?



	
How can you change or set Hot Keys with MySQLCC?



	
What happens when you select different levels on the tree pane of MySQLCC?



	
What is the MySQL recommendation for buffer size?



	
Which of these two GUIs allows you to start and stop the MySQL server by pressing a button?



	
What four areas of system health can you monitor with MySQL Administrator?



	
Where do you go in MySQL Administrator to set up a variety of system logs?



	
How do you change the main display window in MySQLCC?



	
What causes buttons to appear and disappear from the toolbar in MySQLCC?








 




Module 7:  Interfacing with Programs

[bookmark: 480][bookmark: IDX-242][bookmark: 481][bookmark: IDX-241]This module deals with three programs that commonly interface with MySQL: PHP, Microsoft Excel, and Microsoft Access. PHP and MySQL are often jointly used in dynamic web sites, where information is displayed or accepted in a real-time environment. Information stored in Excel and Access is often migrated to MySQL, as users’ data storage and manipulation needs become more sophisticated and demanding. However, you may need to bring some data into Excel or Access. For example, some users prefer to use Access as a front end to view or manipulate their MySQL-stored data, because they are already familiar with its GUI.

If you are interested in using any of these programs with MySQL data, this module will explain how to do that. We will assume that you already have some familiarity with the program.






[bookmark: 482][bookmark: wbp07P4]Critical Skill 7.1 Use PHP and MySQL

PHP is a scripting language whose most common use is creating dynamic web pages. It is common to see PHP and MySQL working together in web sites and web-based applications. PHP is fairly easy to learn and quick to use, making it one of the fastest growing web languages, and it is now making inroads into larger enterprise applications. This means that the same technology that makes a hobbyist’s web site can also be used to power large, business-critical web software.

This skill will focus on how you can use PHP to interface with a MySQL database. At the time of this book, version 5 of PHP is just about ready for production. Therefore, we will also cover the new, improved, MySQL-specific functions found in this new PHP release.



[bookmark: 483][bookmark: wbp07P7]Introducing PHP

PHP stands for Pre-Hypertext Processor. Hypertext, a concept Tim Berners-Lee is credited with creating, is the linking of text documents following protocols and standards. One example of hypertext is the Hypertext Markup Language (HTML). PHP, in conjunction with a web server like Apache or Microsoft Internet Information Services (IIS), allows developers to dynamically alter or produce the markup language (HTML) just prior to sending it to the client (the web browser), where it is rendered as a web page. This allows for the real-time insertion of information as simple as the current date and time or as complex as current database contents.


Uses for PHP

PHP has many uses, most involving some type of markup language and the Internet. For example, PHP can be used in HTML applications where a standard web browser is the intended destination. It can also be used with the Wireless Markup Language (WML) where a wireless device (such as a mobile handset) is the intended destination.

One of the newer developments in web technology is web services, including Simple Object Access Protocol (SOAP) and Remote Procedure Calls using the XML standard (XML-RPC). Web services use the same protocols used for HTML, but some other application is the intended destination, instead of a person’s web browser. Typically, you use this for data exchanges between applications or systems. PHP can also be used to create command-line scripts and more traditional client/server programs, using a project called PHP-GTK (for GIMP Tool Kit).




PHP Coding


[bookmark: 484][bookmark: IDX-243]PHP is a loosely typed language. That means its variables (string, integer, Boolean, and so on) are determined by their context, unless specifically defined. This is important when updating or inserting information into the database, as you will see later in this section. PHP’s syntax is similar to Perl’s syntax: variables begin with a dollar sign ($) and code segments end with a semicolon (;).

PHP processing instructions are enclosed in <?php ?> tags, similar to the XML recommendation for processing instructions (<?xml ?>). (There are other tags and variations for enclosing PHP code, but it is recommended that you use the standard full PHP tags for clarity and consistency in your code.) Comments within PHP code are preceded by double forward slash marks (//).

For more information about PHP basics and syntax, see Appendix C of this book. If you would like to learn about PHP in more detail, visit http://www.php.net or read a PHP-specific book such as PHP 4: A Beginner's Guide by William McCarty (McGraw-Hill/Osborne). Also, you can see what PHP code looks like and how others are using the language by examining coding examples provided by a reputable source. One great resource for high-quality code is PEAR (http://pear.php.net).








 







[bookmark: 485][bookmark: wbp07P16]Project 7-1: Create a Web Interface to Accept and Display Information
As a basic introduction to PHP, this project will show you how to make a simple web interface to accept information from a user over the Internet and then display it on the web page dynamically. Once this has been accomplished, we will talk more in-depth about using PHP to interface with MySQL and expand on this project in both the following text and project.
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In a text editor, open a new file and type in the following code:

<html>
<body>
<?php
echo "<h1>Hello ".$_REQUEST['name']."</h1>";
?>
<h2>A Simple Example</h2>
<form action="simple.php" method="post">
<label>Name <input name="name"/></label>
</form>
</body>
</html>[bookmark: 487][bookmark: IDX-244]




	
Save the file as simple.php. Depending on your text editor, it may try to place another file extension (.txt for instance) after .php. If this occurs, rename the file to remove the unwanted extension.



	
Load the file onto your Internet server, using your normal means, and view the simple.php page with your web browser.
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		Note 	
When you initially load this page, you will see a warning at its top, because the name variable has not been set.








	
Type Georgia into the Name text box and press the ENTER key. The warning should disappear, and “Hello Georgia” should appear at the top of the page.
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[bookmark: 488][bookmark: wbp07P34]Project Summary


[bookmark: 489][bookmark: IDX-245]In Project 7-1, you wrote a PHP script and used it to display a dynamic web page on the Internet. You also submitted data over the Internet and placed it on the web page. This is a simple form of a PHP-generated, dynamic web page. In the following sections, you will use this experience as a stepping-stone to creating a web interface to access your MySQL database and display its contents on a web page.





[bookmark: 490][bookmark: wbp07P36]Connecting to a Database

Assuming you are in an environment where PHP is already configured to support MySQL, the first step is to establish a communication link to the MySQL Server. You can use two functions for this:


	

mysql_connect()creates a new link to the server. This method automatically closes the connection when the PHP script is finished running.



	

mysql_pconnect() creates a persistent connection, which means that the function will look for a previous link and use it instead of creating a new one. This method does not automatically close the connection when the script ends; the connection remains open until you send a command to close it.





Both functions return a resource handler if the connection is a success, and a Boolean false otherwise. The resource handler should be stored as a variable for subsequent actions.


mysql_connect()has the following syntax (the optional arguments are enclosed in brackets []).


link = mysql_connect(server, [username], [password],
   [new], [flags])

The server parameter is the name of the server where the MySQL database server is located. username and password are the user name and password to use when connecting, respectively. new is a Boolean parameter that forces a new link; that is, if your script calls mysql_connect multiple times, using a True value for new creates a new link each time. The flags parameter is one or more of the following constants: MYSQL_CLIENT_COMPRESS, MYSQL_CLIENT_ IGNORE_SPACE, and MYSQL_CLIENT_INTERACTIVE.


mysql_pconnect() takes the same arguments as mysql_connect(), except mysql_pconnect() does not have the new parameter.



		Caution 	
If you use the pconnect method, you will be responsible for housekeeping regarding connection links. This means your program needs to keep track of the connections and close them when they are no longer needed; otherwise, you could use up all of the available connections or open numerous, redundant links, thereby wasting resources.[bookmark: 491][bookmark: IDX-246]







Here is an example of connecting to a server running on Windows, using the user and password you set up in Module 1 of this book. Notice that this example uses the compression flag (MYSQL_CLIENT_ COMPRESS ) for more efficient communication.

<?php

   $link = mysql_connect('localhost', 'root',
      'pa55w0rd', false, MYSQL_CLIENT_COMPRESS);

   if ($link === false)
      {
      echo 'Connection failure!';
      }
   else
      {
      echo 'Connection success!';
      }?>



		Note 	
The indentations and blank lines in the PHP code examples are used in accordance with style standards and are meant to make the code easier to read. However, they are not necessary to make the code function properly.







Checking Your Connection

Now that you are connected to a MySQL Server, you can verify that the server is running by using the ping function, mysql_ping(), which has the following syntax:


boolean = mysql_ping(link)

The link parameter is an integer that represents the query resource link (or connection) identifier.

Make sure the MySQL Server is running, and then execute the following script.

<?php
    $link = mysql_connect('localhost', 'root', '', false,
                     MYSQL_CLIENT_COMPRESS);
    $alive = mysql_ping();
    if($alive) {
        echo "It's Alive!\n";
    } else {
        echo "MySQL is not alive\n";
    }?>[bookmark: 492][bookmark: IDX-247]


You should see the “It's Alive!” text.

If you stop the MySQL Server and try this script, you’ll see warnings like these (the warning lines have been truncated, but you get the idea):


PHP Warning:  mysql_connect(): Can't connect to local MySQL ...
PHP Warning:  mysql_ping(): Can't connect to local MySQL ...
PHP Warning:  mysql_ping(): A link to the server could ...
MySQL is not alive



In PHP, if a MySQL function fails, it produces a warning. This information is very useful to a programmer, but not so useful to the end user. In fact, it actually may be dangerous, because it gives away information about the database. Having warnings such as these show up on a dynamic web page, in place of the data that would have displayed if there were no problems, places in public view information that might be used to compromise your database security. For this reason, you might want to suppress PHP warnings.

All PHP warnings can be suppressed using a configuration setting that specifies error levels; some can be suppressed on a perfunction basis by appending an at symbol (@) to the beginning of the function name, as shown in this example:

<?php
   $link = @mysql_connect('localhost', 'root', '', false,
      MYSQL_CLIENT_COMPRESS);
   $alive = @mysql_ping();
   if($alive)
      {
      echo "It's Alive!\n";
      }
   else
      {
      echo "MySQL is not alive\n";
      }?>

When you run this code, you do not see the internal warnings; only the echo statements appear. Later in this module, you will learn about methods for dealing with PHP errors.




Listing Available Databases and Tables

Once you’re connected to your MySQL Server, you can use a PHP command that is the equivalent of SHOW DATABASES in MySQL. The mysql_list_dbs() command allows you to retrieve the database names on your server. It has the following syntax:


result = mysql_list_dbs([link])[bookmark: 493][bookmark: IDX-248]


The link parameter is an integer that represents the query resource link (or connection) identifier. This is optional. If it’s not supplied, PHP will attempt to use the most recently created resource link.

This function returns a resource pointer to a result. You will learn how to use a resource pointer when we cover the mysql_fetch_row() function later in this module. The following code is an example using the mysql_list_dbs() command to list databases.

<?php
   $link = mysql_connect('localhost', 'root', '', false,
      MYSQL_CLIENT_COMPRESS);
   $result = mysql_list_dbs($link);
   while ($row = mysql_fetch_array($result))
      {
      echo $row[0] . "\n";
      }?>

The "\n" newline character works if the script is typed on the command line. If you save this script into a file and run it through a browser, replace the "\n" with a "<br>" to output a newline character. When you run this script, it will produce the following results:

Duckwear
Mysql
test

You can also find your list of tables using a PHP command that is the equivalent to the MySQL SHOW TABLES command: mysql_list_tables(). This function, like the mysql_list_dbs() function, returns a resource pointer.


result = mysql_list_tables(database, [link])

The database parameter is a string type that specifies the name of the database whose tables you want to list. The link parameter is the optional query resource link (or connection) identifier. If you don’t supply a link, PHP will attempt to use the most recently created resource link.

The following example lists the tables of the mysql database.

<?php
   $link = mysql_connect('localhost', 'root', '', false,
      MYSQL_CLIENT_COMPRESS);
   $result = mysql_list_tables('mysql', $link);
   while($array = mysql_fetch_row($result))[bookmark: 494][bookmark: IDX-249]
      {
      echo $array[0]."\n";
      }?>

The results of the previous script will be as follows:

columns_priv
db
func
host
tables_priv
user




Selecting a Database

Now that you know which databases are available, you can set your default database. The equivalent of the MySQL USE DATABASE command in PHP is the mysql_select_db() function, which has the following syntax:

mysql_select_db(database, [link])

The database parameter is a string type that specifies the name of the database to use. The link parameter is the optional query resource link identifier. Again, if you don’t supply this parameter, PHP will attempt to use the most recently created resource link.

You can still use the full name to a database field with the dot nomenclature (for example, mysql.user) to access tables. However, if you use mysql_select_db()to set the default database, you can then refer to each table by its name only.

The following script sets the default database to duckwear.

<?php
   $link = mysql_connect('localhost', 'root', '', false,
      MYSQL_CLIENT_COMPRESS);
   mysql_select_db('duckwear', $link);
?>




Issuing Queries

Now that you can list the table names and fields, you can issue any SQL query. The basic PHP command for issuing queries is mysql_query(). This command sends the SQL statement to the server, waits for a full result set, and returns to the script. It has the following syntax:


result = mysql_query(sql, [link])

The sql parameter is a string type that is the SQL statement to send to the server. The link is the optional resource link. If is not supplied, PHP will attempt to use the most recently created resource link.[bookmark: 495][bookmark: IDX-250]


Note that since you are using the client library to send the statement to the server on a perfunction-call basis, you do not need to include the trailing semicolon in the SQL statement. This is the incorrect syntax:

   $sql = 'SELECT * FROM test;'; // incorrect

And this is the correct syntax:

   $sql = 'SELECT * FROM test';  // correct

The mysql_query() function will wait and store the entire results in memory before returning to the script. If you expect large results from your query, consider using the PHP function mysql_unbuffered_query(). This function has the same syntax as mysql_query(), but will stream the results back to the script as they come from the database.

The following are examples of issuing queries:


<?php
   $result = mysql_query('SELECT * FROM table_name');
   $result = mysql_unbuffered_query('SELECT * FROM bigtable_name');
?>



The return of both functions is a link to a resource identifier, providing access to the results by using one of the methods described in the next section.





[bookmark: 496][bookmark: wbp07P158]Dealing with Result Resources

You can use a host of methods to deal with the results of a query. If the query is not selecting data (that is, a command like DELETE, INSERT, UPDATE, and so on), you typically just verify that the command was successful.

<?php
   $result = mysql_query('DELETE FROM testing');
   if ($result)
      {
      echo "Successfully deleted";
      }
   else
      {L –20
      echo "Deletion failed!";
      }
?>

For selection queries where you expect some results back, you typically use one of the mysql_fetch functions, which are described in Table 7-1.
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Table 7-1:  Variations of the PHP mysql_fetch Function



	
Fetch Function

	
Description







	

mysql_fetch_row


	
Fetch a single row as an anonymous array, following the column order.





	

mysql_fetch_array


	
Fetch the entire result set (multiple rows if applicable), accessed as an anonymous array following the column order.





	

mysql_fetch_assoc


	
Fetch the result set as a hash array, following a key = value format, where the field name is the key.





	

mysql_fetch_object


	
Fetch the result set as a PHP object, where the variable is the field name, as in $result_row->fieldname = value.







[bookmark: 498][bookmark: IDX-251]

Fetching a Row Use mysql_fetch_row() when you expect a single row of results. It has the following syntax:


array = mysql_fetch_row(result)

The result parameter is the resource link, which indicates where the result set can be found.

The following is an example of using mysql_fetch_row().

<?php
   $link = mysql_connect('localhost', 'root', '', false,
      MYSQL_CLIENT_COMPRESS);
   mysql_select_db('mysql');
   $sql = 'SELECT count(*) FROM user';
   $result = mysql_query($sql, $link);
   $array = mysql_fetch_row($result);
   echo "There are ".$array[0]."\n";
?>

This script will return the number of database users, similar to this:

There are 4


Fetching Multiple Rows The other three mysql_fetch functions are useful when you expect a number of rows back. It is common to use these functions within a looping control structure, like a while loop.



		Note 	
It is possible to manually keep track of, and move, the result set pointer thereby looping around the results, but the mysql_fetch_array(), mysql_fetch_assoc(), and mysql_fetch_object() functions are a bit easier to use and subject to fewer human errors.[bookmark: 499][bookmark: IDX-252]







The mysql_fetch_array() function returns a row of results as an array, and then moves the pointer to the next row. If there is no row to return, the function returns false. It has the following syntax:


array = mysql_fetch_array(result, [result type])

The result parameter is the result resource. The result type is an integer that determines what kind of array to return. The valid result types (constants) include the following:


	

MYSQL_ASSOC returns an associative array, where the keys are the field names.



	

MYSQL_NUM returns an anonymous array, where the key is an integer starting with 0 and incrementing to the total number of fields requested.



	

MYSQL_BOTH, the default, returns a hybrid.





An alternative to calling mysql_fetch_array() with the MYSQL_ASSOC flag is the more specific mysql_fetch_assoc() function. It behaves like mysql_fetch_row() and has the following syntax:


array = mysql_fetch_assoc(result)

The result parameter is the resource link, which indicates where the result set can be found.

To capture the results as PHP objects instead of an array, you can use the mysql_ fetch_ object() function. It returns the current row as an object, and then advances the data pointer to the next row. If there are no rows to return, this function will return false. It has the following syntax:


object = mysql_fetch_object(result)

The result parameter is the resource link, which indicates where the result set can be found.

The following is an example of using the various mysql_fetch functions. (The "\t" outputs a tab character.)


<?php
   $link = mysql_connect('localhost', 'root', '', false,
      MYSQL_CLIENT_COMPRESS);
   mysql_select_db('duckwear');

   $sql = 'SELECT cust_last, cust_first, cust_city, cust_state
      FROM duck_cust';

   $result = mysql_query($sql, $link);
   echo "Fetching a row using mysql_fetch_row:<br>";
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   $row = mysql_fetch_row($result);
   echo "\t".$row[0];
   echo "\t".$row[1];
   echo "\t".$row[2];
   echo "\t".$row[3];
   echo "<br>";
// The next line clears out data from $row for the next example.
   unset($row);

   echo "\n\nFetching all the rows using mysql_fetch_array:<br>";
   $result = mysql_query($sql, $link);
   while ($row = mysql_fetch_array($result))
      {
      echo "\t".$row[0];
      echo "\t".$row[1];
      echo "\t".$row[2];
      echo "\t".$row[3];
      echo "<br>";
      }

// The next line clears out data from $row for the next example.
   unset($row);

   echo "<br>Fetching all the rows using mysql_fetch_assoc:<br>";
   $result = mysql_query($sql, $link);
   while ($row = mysql_fetch_assoc($result))
      {
      echo "\t".$row['cust_last'];
      echo "\t".$row['cust_first'];
      echo "\t".$row['cust_city'];
      echo "\t".$row['cust_state'];
      echo "<br>";
      }

   echo "<br>Fetching all the rows using mysql_fetch_object: <br>";
   $result = mysql_query($sql, $link);
   while ($row = mysql_fetch_object($result))
      {
      echo "\t".$row->cust_last;
      echo "\t".$row->cust_first;
      echo "\t".$row->cust_city;
      echo "\t".$row->cust_state;
      echo "<br>";
      }
?>[bookmark: 501][bookmark: IDX-254]






		Note 	
To include comments that are longer than one line, you can start the comment with /* on the first line and end it with */ several lines later, instead of placing // at the beginning of each line.







Figure 7-1 shows the results of the example. Notice that the first function returns only the first row, whereas the other three functions return all the rows in the table, due to the while loop.
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Figure 7-1:  Fetching results from queries









 







[bookmark: 503][bookmark: wbp07P270]Project 7-2 Create a Web Interface for a Database
Since you have used PHP successfully in Project 7.1 to create a dynamic web page, now you can take it one step further and use it to access and display information by creating a simple web interface for your duckwear database. This project will show you how to combine PHP and HTML to display your data in a web-accessible manner.



[bookmark: 504][bookmark: wbp07P272]Step by Step


	

[bookmark: 505][bookmark: IDX-255]In a text editor, open a new file and type in the following script:


<html>
<body>
<H3>This is the current DuckWear customer list.</H3>
<?php
   $link = mysql_connect('localhost', 'root', '', false,
      MYSQL_CLIENT_COMPRESS);
   mysql_select_db('duckwear');

   $sql = 'SELECT cust_last, cust_first, cust_city, cust_state
      FROM duck_cust';

   echo "Last Name| First Name| City| State|:<br><br>";
   $result = mysql_query($sql, $link);
   while ($row = mysql_fetch_array($result))
      {
      echo "\t".$row[0]."\t|";
      echo "\t".$row[1]."\t|";
      echo "\t".$row[2]."\t|";
      echo "\t".$row[3]."\t|";
      echo "<br>";
      }
?>
</table>
</body>
</html>





	
Save the file as duckwear.php, remembering to verify that no unwanted file extension has been added to its name when you save it.



	
Load the file onto your Internet server, using your normal means, and view the duckwear.php page with your web browser.
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[bookmark: 506][bookmark: wbp07P300]Project Summary


[bookmark: 507][bookmark: IDX-256]In Project 7-2, you made an Internet interface between your MySQL database and the Internet. Your page has requested data from the database over the Internet and displayed the up-to-the-moment copy of it on the web page.





[bookmark: 508][bookmark: wbp07P302]Handling Errors

In the previous examples, you checked the result resource and caused the PHP script to exit and issue your own error statement in the event it was false. You can use the actual server error code and message that the MySQL server returns, and log the actual server error code and message to aid in debugging problems. This is accomplished by using the mysql_error() and mysql_errno() functions. Both functions return information for the last attempted MySQL function call.

The mysql_error() function returns the error string directly from the MySQL Server. If there isn't an error, this function returns an empty string. The mysql_errno() function returns the MySQL error code number, instead of the error message string. If an error has not occurred, it will return a numeric value of zero (0). These functions have the following syntax:

mysql_error(link)
mysql_errno(link)

The link parameter is the query resource link identifier.

The following script demonstrates using both of these error-handling commands.


<?php
//Open and check your connection
   $link = mysql_connect('localhost', 'root', '', false,
      MYSQL_CLIENT_COMPRESS);
   if (mysql_errno())
      {
      echo "MySQL Connection Error ".mysql_errno().":
           ".mysql_error()."\n";
      die();
      }
//Select a database and check the selection
   mysql_select_db('duckwear');
   if (mysql_errno())
      {
      echo "MySQL Databse Selection Error ".mysql_errno().":
         ".mysql_error()."\n";
      die();
      }
//Define query string
   $sql = 'SELECT cust_last, cust_first, cust_city, cust_states[bookmark: 509][bookmark: IDX-257]
      FROM duck_cust';   $result = mysql_query($sql, $link);
//Check for query error and display error message then die
   if (mysql_errno())
      {
      echo "MySQL Query Error ".mysql_errno().":
      ".mysql_error()."\n";
      die();
      }
//Display data by row while there are rows in table
   while ($row = mysql_fetch_assoc($result))
      {
      echo "\t".$row['cust_last'];
      echo "\t".$row['cust_first'];
      echo "\t".$row['cust_city'];
      echo "\t".$row['cust_state'];
      echo "\n";
      }
?>



Since the cust_states field does not exist in the duckwear table, you can expect to return an error. Running this script would output the following message:


MySQL Query Error 1054: Unknown column 'cust_states' in 'field list'







[bookmark: 510][bookmark: wbp07P349]Progress Check




	

[bookmark: N152]1. 


	
What are the opening and closing tags for a PHP script?

	

[image: The opening and closing tags for a PHP script are - ?php  and  ? -. ]






	

[bookmark: N172]2. 


	
What functions can you use to create a link or connection to your MySQL database, and what is the difference between them?

	

[image: The mysql_connect() or mysql_pconnect  () function is used to create a link, or connection, to MySQL. The former creates a new link with each call, and the latter creates a persistent link that remains open until closed. ]






	

[bookmark: N192]3. 


	
What function verifies whether or not the MySQL database is connected?

	

[image: The mysql_ping() function verifies whether the MySQL database is connected. ]






	

[bookmark: N204]4. 


	
What are the two functions for error handling?

	

[image: The two functions for error handling are mysql_error() and mysql_errno() . ]







Answers



	

[bookmark: answer.N152]1. 

	
The opening and closing tags for a PHP script are <?php and ?>.





	

[bookmark: answer.N172]2. 

	
The mysql_connect() or mysql_pconnect () function is used to create a link, or connection, to MySQL. The former creates a new link with each call, and the latter creates a persistent link that remains open until closed.





	

[bookmark: answer.N192]3. 

	
The mysql_ping() function verifies whether the MySQL database is connected.





	

[bookmark: answer.N204]4. 

	
The two functions for error handling are mysql_error() and mysql_errno().












[bookmark: 511][bookmark: wbp07P358]Good Design Concepts


[bookmark: 512][bookmark: IDX-258]This section will touch upon some good design concepts, like using escape strings, type casting and general security concerns. In the early days of PHP, it was common to see scripts written where the namespace was shared using a server setting called register_globals, which used to have a default value of on. This meant that a form variable would be accessed in the PHP script via its name. So, if you had the code <input name="field1"/> in the HTML, you would access it in PHP as <?php echo $field1 ?>.This was quickly recognized as a security issue, because the variables are essentially posted to the Internet. It is it highly recommended that you keep the register_globals setting off and instead, to use and parse the super-globals. PHP has access to HTTP post and get variable from a web page via these variables called super globals. They include $_POST, $_GET and $_REQUEST (a combination of the previous two).


Separating Logic and HTML Coding

Another good design concept involves the separation of the logic and HTML coding. The script in Project 7-1 mixed the business/database logic with the HTML code. That is generally a bad idea, because it makes maintaining larger projects a nightmare. Therefore, it is recommended that all the database and business logic be separate from the HTML and presentation logic. You can accomplish this simply by writing your code in two separate files: a logic file and a template file.

Here is an example of a logic file named simple2.php:

<?php
   /* All our business logic would reside here
   including database calls and queries.*/

   $var1 = 'More Information';
   // Now you call in the presentation template(s)
   include "simple2.tpl.php";?>

The following is an example of a template file named simple2.tpl.php:


<html>
   <body>
      <h1>This is mostly an HTML file</h1>
      <p>We suggest using HTML only for content; to make
      the page look nice, or for layout, use CSS and the
      CSS box model.</p>
      <h1><?php echo $var1; ?></h1>
      <p>It is okay to sprinkle PHP in the template as in
      the preceding line, but just for presentation purposes.
      </p>
   </body>
</html>[bookmark: 513][bookmark: IDX-259]




The simple2.php file calls the simple2.tpl.php file, making it possible to use one template file for a site’s look and layout while calling it from multiple pages. This reduces repetitive code, saving space and making it easier to alter the look and layout by changing one template file that automatically changes all the pages that call it.



		Tip 	
You may want to review some of the more robust templating projects available for PHP, including Smarty (http://smarty.php.net), PHPTAL (http://phptal.sf.net), and PHP Savant (http://www.phpsavant.com).






In the interests of simplicity and to encourage a quick learning curve, the projects in this module do not use this advise, but for ease of maintenance in a real-world, production environment, you should try to design your code with this separation in mind.







[bookmark: 514][bookmark: wbp07P386]Maintaining Web Security

Using the raw information for the client is generally a bad idea. Cleaning the variable and using the type-casting functions are recommended. This allows your web interface to run while obfuscating critical information (names, passwords, and so on) to make it harder for someone to illegally access your sever. You can do this with sprintf-like functions, regular expressions, or by using some of the following built-in MySQL functions:





	

intval($var)


	
Get the integer value of $var






	

floatval($var)


	
Get the float value of $var






	

strval(var)


	
Get the string value of $var






	

settype($var, type)


	
Set the $var to one of the following types: Boolean, integer, float, string, array, object, or null









Here is an example of using a type-casting function to ensure you get a string type for this value, no matter what the content may be. This way, even if numbers are supplied as input, they will be saved in a string format because of the forced type-casting indicated by the use of strval($_REQUEST['name']).

<?php
   $name = strval($_REQUEST['name']);
?>
<html>
<body>
<?php echo "<h1>Hello ".$name."</h1>"; ?>
<h2>A Simple Example</h2>
<form action="simple.php" method="post">[bookmark: 515][bookmark: IDX-260]
<label>Name <input name="name"/>
</label>
</form>
</body>
</html>

Using type casting makes sure the data type is correct, but you also should make sure the data is not harmful by checking it for special characters that will make the INSERT fail or for embedded SQL commands (MySQL injections) that could unintentionally initiate destructive actions over the web interface. (See the “Ask the Expert” section for more on MySQL injections.)

Suppose you are inserting a name into a database using a web form like the following.

The insert.html file, the file that calls the PHP file, would look like this:


<html>
   <body>
      <form action="insert.php" method="post">
         <fieldset>
            <legend>Enter Your Name</legend>
            <label>First Name
               <input type="text" name="cust_first"/></label><br/>
            <label>Last Name
               <input type="text" name="cust_last"/></label><br/>
         </fieldset>
      </form>
   </body>
</html>



The insert.php file, the file that the HTML calls, would look like this:

<?php
// Connection code
   $link = mysql_connect('localhost', 'root', '', false,
      MYSQL_CLIENT_COMPRESS);
   if (mysql_errno())
      {
      echo "MySQL Connection Error ".mysql_errno().":
         ".mysql_error()."\n";
      die();
      }
   $cust_first = strval($_REQUEST['cust_first']);
   $cust_last = strval($_REQUEST['cust_last']);
   $sql = "INSERT INTO duck_cust (cust_first, cust_last)
               VALUES ('$cust_first', '$cust_last')";
   $result = mysql_query($sql, $link)[bookmark: 516][bookmark: IDX-261]
;?>
<html>
   <body>
      <h1>Successfully Inserted Data!</h1>
   </body>
</html>

If the user enters a value with a single apostrophe ('), the insertion would fail. A good way to prevent this is to use the mysql_quote() function, which has the following syntax:


string = mysql_escape_string (variable)

The variable parameter is a string that defines the variable to escape.

The following example allows users to input special characters by using the mysql_ escape_string() function.

<?php
   // Connection code
   $link = mysql_connect('localhost', 'root', '', false,
               MYSQL_CLIENT_COMPRESS);
   if (mysql_errno())
   {
     echo "MySQL Connection Error ".mysql_errno().":
               ".mysql_error()."\n";
      die();
   }
   $cust_first = strval($_REQUEST['cust_first']);
   $cust_last = strval($_REQUEST['cust_last']);
   $sql = "INSERT INTO duck_cust (cust_first, cust_last)
               VALUES (mysql_escape_string($cust_first),
                        mysql_escape_string($cust_last));
   $result = mysql_query($sql, $link);
?>
<html>
   <body>
      <h1>Successfully Inserted Data!</h1>
   </body>
</html>

Now if a user types in an apostrophe for a name, like D’urberville, the escape function will convert it to D\’urberville, preventing an insertion error.[bookmark: 517][bookmark: IDX-262]
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Ask the Expert


What are SQL injections, and how can I prevent them?


SQL injections are when a user inputs an SQL query instead of the expected information. If unprotected against this sort of attack, the database will accept the input string and unintentionally send a command to the database. This can result in faulty data or even the deletion of a table or an entire database.

If you have a web-based deletion function, where your PHP code would delete a customer based on a provided customer number, it would probably look something like the following example:

<?php
// Connection code goes here
   $cust_num = strval($_REQUEST['cust_num']);
   $sql = "DELETE FROM duck_cust
            WHERE cust_num=".$cust_num;
   $result = mysql_query($sql);
?>

You are verifying the data by making sure that the $cust_num is a string, but someone can still post a value that contains a harmful SQL query, like this:

   "bogus")'; DROP DATABASE duckwear;

If this string were inserted, it would be read and run like any other command and result in dropping your entire database. This kind of security issue is called SQL-injection.

To prevent this, you should use the mysql_escape_string() function discussed in this module, as shown in the following example:

<?php
// Connection code goes here...

   $cust_num = strval($_REQUEST['cust_num']);
   $sql = "DELETE FROM duck_cust
            WHERE cust_num=".mysql_escape_string($cust_num);
   $result = mysql_query($sql);
?>

This prevents the string from being interpreted as a command that would drop the entire duckwear database, and it provides another layer of security for your database/web interface.
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[bookmark: 519][bookmark: wbp07P500]Using the MySQL Improved Interface (PHP 5 only)


[bookmark: 520][bookmark: IDX-263]One of the major advances in the latest version of PHP (PHP 5) is a new object model, which provides a much fuller feature set for object-oriented developers. This version offers MySQL-related functions that can be run in object mode, as well as the ability to bind parameters.


Procedural Mode and Object Mode

The new model includes mysqli functions, such as mysqli_connect(), which can be run in either procedural or object mode. Procedural mode is similar in syntax to the original mysql functions discussed earlier in this module.

Here is an example of the connection syntax using object mode:

<?php
   $mysqli = new mysqli("localhost", "root", "", "duckwear");
// check connection
   if (mysqli_connect_errno())
      {
      echo "Connect failed:". mysqli_connect_error()."\n";
      die();
      }
   $mysqli->close();
?>

Here is an example of the connection syntax using procedural mode:


<?php
   $link = mysqli_connect("localhost", "root", "", "duckwear");
// check connection
   if (!$link)
      {
      echo "Connect failed:". mysqli_connect_error()."\n";
      die();
      }
   mysqli_close($link);
?>



Notice that the procedural style requires the link to be passed around, while the object-oriented style creates a database object.




Binding Parameters

One of the major features missing from the original mysql library was the ability to bind parameters. You often find yourself looping around data, while issuing an INSERT command each iteration. Without binding, you would need to issue a full INSERT command each iteration, which is processor- and bandwidth-intensive. The binding method handles these difficulties.[bookmark: 521][bookmark: IDX-264]


Binding data adds information to a stack or an array. You can use the mysqli_stmt_ bind_param()to accomplish this. The command is then issued using wildcards to describe where the data should go. Then the command is executed once with the statement and data array. The database server interprets the SQL statement and quickly substitutes the information from the array.

When binding parameters, you need to indicate the type of parameter. The following are some of the available binding parameters:





	
I

	
The value is expected as an integer.





	
D

	
The value is expected as a double.





	
S

	
The value is expected as a string.





	
B

	
The value is expected as a BLOB.









The following is an example of using binding parameters.


<?php
   $mysqli = new mysqli("localhost", "root", "pa55w0rd", "duckwear");

   if (mysqli_connect_errno())
      {
      echo "Connect failed:". mysqli_connect_error()."\n";
      die();
      }
   $sql = 'INSERT into duck_cust (cust_first, cust_last)
      VALUES (?, ?)';
   $sth =& $mysqli->prepare($sql);
   if ($mysqli->errno())
   {
      echo "Prepare failed: ". $mysqli->errno() .":".
               $mysqli->error()."\n";
      die();
   }
// In this example, you are using two strings, hence
// the first parameter is "ss".
   $sth->mysqli_stmt_bind_param('ss', 'Kodi', 'Evil');
   $sth->mysqli_stmt_bind_param('ss', 'Austin', 'Miller');
   $sth->mysqli_stmt_bind_param('ss', 'Isabella', 'Smith');
   $sth->execute();
   if ($mysqli->errno())
      {
      echo "Execute failed: ". $mysqli->errno() .":".
          $mysqli->error()."\n";
      die();
      }?>[bookmark: 522][bookmark: IDX-265]




At the time of the writing of this book, PHP 5 was not yet in production, so the command names and behavior could differ. However, it is available for downloading and experimentation, and production release is imminent. For more information, visit the mysqli section of the online PHP documentation.
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[bookmark: N727]1. 


	
What are four functions to force type casting of variables?

	

[image: Four functions that force type casting of variables are intval() , floatval() , strval() , and settype() . ]






	

[bookmark: N751]2. 


	
What function prevents SQL injections?

	

[image: The mysql_escape_string prevents SQL injections. ]






	

[bookmark: N763]3. 


	
What is the new function for creating a link or connection with MySQL in PHP 5?

	

[image: The new function for creating a link or connection with MySQL in PHP 5 is mysqli_connect() . ]






	

[bookmark: N775]4. 


	
What are four type indicators for binding parameters with the new mysqli_stmt_ bind_param() function and what types do they represent?

	

[image: The four binding parameter types mentioned are i for integer, d for double, s for string, and b for BLOB. ]







Answers



	

[bookmark: answer.N727]1. 

	
Four functions that force type casting of variables are intval(), floatval(), strval(), and settype().





	

[bookmark: answer.N751]2. 

	
The mysql_escape_string prevents SQL injections.





	

[bookmark: answer.N763]3. 

	
The new function for creating a link or connection with MySQL in PHP 5 is mysqli_connect().





	

[bookmark: answer.N775]4. 

	
The four binding parameter types mentioned are i for integer, d for double, s for string, and b for BLOB.













 







[bookmark: 524][bookmark: wbp07P580]Critical Skill 7.2 Separate Database Functions from Application Code
In web-based projects, it is not unusual to work in mixed environments, where the database, web server, or operating system may vary. Sometimes, you find yourself migrating to different technologies after an application has been developed. Separation between application code and database-specific functions makes these issues more manageable. This separation is sometimes referred to as abstraction. ODBC is an example of database abstraction on a system level. It is definitely acceptable to set up MyODBC and connect using PHP’s ODBC functions to your MySQL database. However, using MyODBC instead of the native MySQL client libraries can result in severe performance degradation—as much as 30 percent. Fortunately, there is another option for database abstraction.

Implementing application-level database abstraction takes advantage of native client libraries and provides a unified interface to the database functions. This skill will look at the PEAR::DB abstraction module, which supports ODBC databases using the ODBC API.



[bookmark: 525][bookmark: wbp07P583]Installing PEAR::DB


[bookmark: 526][bookmark: IDX-266]First, you need to install the base PEAR libraries. PEAR, which stands for PHP Extension and Application Repository, may already be installed, as it is a common option when building PHP. Therefore, you should check to see if you have PEAR before running the script to install the manager.

In Linux, you can run this pithy command:

lynx -source http://go-pear.org/ | php

It basically executes the contents found on the go-pear.com web site.

In Windows, or if you do not have lynx, open go-pear.org in a web browser and save the contents as a file (for example, in a file named go-pear.php). Then execute the file from the PHP command line:

php go-pear.php

It will run through an installation process on the command line. The DB module should be installed.

At any time, you can use the manager to download or update PEAR packages using the pear script, as follows:

pear install <package_name>





[bookmark: 527][bookmark: wbp07P593]Connecting to a Database

The PEAR::DB modules are accessed using object-oriented techniques. For example, once a query is issued, the result is an object. To retrieve data within the object, you call methods instead of passing a pointer to a function. It is also common to see a reference instead of an assignment operator for objects. This reference is an equal sign followed by an ampersand (=&).

Because PEAR::DB abstracts connections over a number of different database flavors, the connection string has been generalized. This string is referred to as the database source name (DSN). It follows a HTTP-looking format:

database_type:://user:pass@host:port/database

For example, the DSN for the MySQL duckwear database would look like this:

mysql://root:pa55w0rd@localhost/duckwear

To connect, you issue the connect() function with your DSN as the parameter:


object = DB::connect(dsn, [options])[bookmark: 528][bookmark: IDX-267]


The dsn parameter can be either a well-formed DSN string or an array of connection settings. options are a named array of options: 'autofree' Boolean for freeing the results after there are no more rows or 'persistent' Boolean to use a persistent connection.

The result of the connect() function is a database object. Here is an example:

<?php
require_once 'DB.php';
$dsn = 'mysql://root@localhost/duckwear';
$dbo =& DB::connect($dsn);
if (DB::isError($dbo))
   {
   die($dbo->getMessage());
   }
$dbo->disconnect();
?>

When you’re using the DB library, the error handling is similar to when you’re using the native PHP functions. First, check the result object or link to see if it is in an error state. If it is, process the error, and die or exit.





[bookmark: 529][bookmark: wbp07P614]Executing Queries

In many languages, when communicating with a database, SQL statements are sometimes prepared and then executed. This concept exists in the PEAR::DB. The prepare() and execute() methods are usually called together. This offers the most flexibility, as a prepared statement can be executed any number of times and with different binding parameters.

The prepare() method has the following syntax:


resource = $result->prepare(sql)


sql is a string that contains the SQL statement to prepare. The following two common binding parameters are acceptable:





	
?

	
Values will be quoted before used.





	
!

	
Values will not be quoted and will be used as entered.









The execute() method has the following syntax:


object = $result->execute(resource, [data])

The resource parameter is an object that is a resource from a prepared statement. The data parameter is an array containing the bound data for substitution.[bookmark: 530][bookmark: IDX-268]


The following is an example of using the two methods to insert binding data. It leaves out the error checking in order to focus more clearly on the commands.

<?php
   require_once 'DB.php';
   $dsn = 'mysql://root@localhost/duckwear';
   $dbo =& DB::connect($dsn);
   $sql = 'INSERT into duck_cust (cust_first, cust_last)
      VALUES (?, ?)';
   $sth =& $dbo->prepare($sql);
   $result = $dbo->execute($sth, array('Al', 'Lange'));
   $result = $dbo->execute($sth, array('Kyle', 'Sexton'));
   $result = $dbo->execute($sth, array('Terry', 'Crane'));
?>

This is a fast technique for inserting or updating multiple rows of information at once. However, if you do not need this flexibility, you can save some coding time and use the query() method. This basically combines the prepare() and execute() into one call. Issuing a simple query is similar to using the native PHP mysql_query() function. In this case, any binding parameter may be passed in as a second optional argument. In the background, it runs a prepare() and an execute() in one step.

The query() method has the following syntax:


object = $result->query(sql, [mode])


sql is a string that contains the SQL statement to issue. mode is one of the available fetching modes: DB_FETCHMODE_ORDERED, DB_FETCHMODE_ASSOC, or DB_FETCHMODE_ OBJECT. If a mode is not supplied, query() will use the default mode: DB_FETCHMODE_ ORDERED.

Here is an example of using the query() method:

<?php
   require_once 'DB.php';
   $dsn = "mysql://root@localhost/duckwear";

   $dbo =& DB::connect($dsn);
   if (DB::isError($dbo))
      {
      die($dbo->getMessage());
      }
   $result =& $dbo->query("SELECT * FROM duck_cust");
   if (DB::isError($result))
      {
      die($result->getMessage());
      }
   $dbo->disconnect();
?>





[bookmark: 531][bookmark: wbp07P660]Fetching Results


[bookmark: 532][bookmark: IDX-269]Two ways to deal with the results from a query (or prepare/execute) are the fetchInto() and fetchRow() methods. The fetchRow() method is similar to the mysql_fetch_ array() function. It takes an optional parameter that sets the result mode, using the following syntax:


array = $result->fetchRow([mode])

The mode parameter is one of the available fetching modes: DB_FETCHMODE_ORDERED, DB_FETCHMODE_ASSOC, or DB_FETCHMODE_OBJECT. If a mode is not supplied, fetchRow() will use the default mode: DB_FETCHMODE_ORDERED, which is similar to the MYSQL_NUM mode you saw previously in the mysql_fetch_array() function.

The fetchInto() method allows you to fill a target variable with the row of data. It has the following syntax:


integer = $result->fetchInto(target, [mode], [row])

The target parameter is a reference to the target variable. The mode parameter is one of the available fetching modes, with the same options and default as fetchRow(). The row parameter is an integer data type that specifies to jump to a specific row.

The following is an example of using fetching results:

<?php
   require_once 'DB.php';
   $dsn = 'mysql://root@localhost/duckwear';
   $dbo =& DB::connect($dsn);
   if (DB::isError($dbo))
      {
      die($dbo->getMessage());
      }
   $sql = 'SELECT cust_last, cust_first, cust_city,
      cust_state FROM duck_cust';
   echo "\n\nFetching all the rows using fetchRow():\n";
$result =& $dbo->query($sql);
   if (DB::isError($result))
      {
      die($result->getMessage());
      }
   while ($row = $result->fetchRow(DB_FETCHMODE_ORDERED))
      {
      echo "\t".$row[0];
      echo "\t".$row[1];
      echo "\t".$row[2];[bookmark: 533][bookmark: IDX-270]
      echo "\t".$row[3];
      echo "\n";
      }
// Free the result (the 'autofree' defaults to false)
   $result->free();
   echo "\n\nFetching all the rows using fetchInto():\n";
   $result =& $dbo->query($sql);
   if (DB::isError($result))
      {
      die($result->getMessage());
      }
   while ($result->fetchInto($row, DB_FETCHMODE_ASSOC))
      {
      echo "\t".$row['cust_last'];
      echo "\t".$row['cust_first'];
      echo "\t".$row['cust_city'];
      echo "\t".$row['cust_state'];
      echo "\n";
      }
   $dbo->disconnect();
?>

In this example, both methods display the entire database on the web page. However, fetchInto() allows you to specify a particular row to jump to, instead of taking the next row in line.

There are many shortcuts in the PEAR::DB library to make your life even easier. You should familiarize yourself with the library and consider using it in your applications.

This skill and the previous one only touched on some of the many methods you can use with PHP and MySQL. These examples gave you a taste of what MySQL and PHP can jointly accomplish and introduced some useful libraries. Now you have a basic foundation to further explore the possibilities of the PHP scripting language.






 







[bookmark: 534][bookmark: wbp07P713]Critical Skill 7.3 Import MySQL Data into Access and Excel
Many new users have chosen to learn MySQL because they have outgrown their current manner of maintaining their data. Whether you’ve kept business records in a handwritten accounting ledger or stored your records in a spreadsheet or basic database, the moment often comes when that system becomes inadequate for a variety of reasons. Occasionally, however, you might want to manipulate data outside MySQL in an already familiar environment, frequently in Microsoft Excel or Access. This skill will cover how to get MySQL data into these programs.[bookmark: 535][bookmark: IDX-271]




		Note 	
Excel is a widely available spreadsheet that is often a user’s first attempt at storing data in a meaningful and manipulatable format; however a spreadsheet is not as functional as a database. If you want to get data from Excel into MySQL, you can write standard SELECT commands or save the data in Excel into a text file and use the LOAD DATA INFILE, as described in Module 2.








[bookmark: 536][bookmark: wbp07P716]Importing MySQL Data into Excel

You can transfer MySQL data into Excel in two ways: by first exporting a file from MySQL and then opening that file in Excel, or by importing the data into Excel using ODBC.


Exporting from MySQL

MySQL allows you to export data, by using the SELECT INTO OUTFILE function, into a file that can be imported into Excel, with varying levels of difficulty. MySQL will export the contents of a table into a text file. You can use a variety of methods to divide the fields in the table when writing to the text file. The most basic syntax is as follows:

USE <database_name>;
SELECT *
INTO OUTFILE "<file_name.txt>"
FROM <table_name>;

This syntax results in a file where the fields are separated by tabs, which is the default when a delimiter is not specified.

Another common delimiter is a space, and in fixed-length fields, this results in a file that can be easily read. The following syntax shows how to specify a fixed-width delimiter by using single quotes with nothing, not even a space, between them to signify the field’s contents should be padded with spaces to a fixed width. This makes all the fields appear in right-justified columns.

USE <database_name>;
SELECT *
INTO OUTFILE "<file_name.txt>"
FIELD TERMINATED BY ''
FROM <table_name>;



		Note 	
If you receive an error using this syntax, try using the backtick (`) instead of the single quote (') on the FIELD TERMINATED BY line.[bookmark: 537][bookmark: IDX-272]







The most compatible way to format a file for Excel is to use comma delimiters. Excel even recognizes a special filename extension for a comma-delimited file, .csv. Naming a comma-delimited file in the file_name.csv format makes Excel think that the file is an actual Excel file and treat it accordingly. The syntax for creating such a file follows:

USE <database_name>;
SELECT *
INTO OUTFILE "<file_name.csv>"
FIELD TERMINATED BY ','
FROM <table_name>;

To import any file you exported from MySQL using the SELECT INTO OUTFILE function into Excel, simply choose to open a file in Excel (by using the File | Open option or clicking the Open File button on the toolbar). In the Open dialog box, browse for the file. MySQL saves the result of the OUTFILE command into the database folder in the Data folder in MySQL. For instance, the path for an OUTFILE result for the duck_cust table in the duckwear database would be C:\mysql\data\duckwear. Click the name of the exported file, and then click the Open button.

For any .txt file, a wizard will open to guide you through the rest of the process. Depending on the way the file was generated, you must select either Delimited, if characters were used to separate the fields, or Fixed Width, if spaces were used to pad the data into fixed width fields.


	
If you choose Delimited, you must next indicate which character the file uses: Tab, Semicolon, Comma, Space, or Other. The Other choice allows you to input the specific character. You are also given options to treat consecutive delimiters as one and to indicate what, if any characters signify the status of what is held within them as text.



	
If you choose Fixed Width, the second wizard window allows you to create new columns or move the position of the existing columns.





The third screen of the wizard allows you to select each column and specify whether the contents are General, Text, or Date in nature, or to skip importing that specific column. The Advanced button allows you to specify which characters you use for indicating decimal points and thousands. Once you’ve made all these decisions, click the Finish button, and your data will be imported into an Excel sheet.

If you use specified comma delimiters and named the file with a .csv filename extension when you exported from MySQL (as in the third OUTFILE example shown earlier in this section), Excel perceives the file as an Excel file type and opens it immediately.




Importing to Excel Using ODBC

Before you can use ODBC to import data from inside the Excel program, you need to create a Data Source Name (DSN), which is usually the same as the database name. Since you installed the ODBC drivers in Module 1, making the connection is simple. See Project 7-3 for step-by-step instructions for creating a DSN.[bookmark: 538][bookmark: IDX-273]


After you’ve set up the DSN, follow these steps to import the MySQL data into Excel:


	
Open Excel and select Data | Import External Data | Import Data | New Source.



	
Choose ODBC DSN and click the Next button.



	
Enter the DSN name and click the Next button.



	
Enter the database name and the table name that you want to import, and then click the Next button. The filename is <database_name> <table_name>.odc.



	
Click the Finish button.



	
Select the file you want to import (<database_name> <table_name>.odc) and click Open.



	
Select existing worksheet @ =$a$1, and then click OK.











[bookmark: 539][bookmark: wbp07P747]Importing MySQL Data into Access

You can get data from MySQL into Access by importing the data directly into Access tables. You can also link to a MySQL table from Access. The question that might be occurring to you is, “Why would I want to do either of those things?” Importing data into Access or linking directly to a MySQL table from Access allows you to use Access to build queries, forms, and reports on the data. This lets users who are already familiar with Access continue to use its form-creation processes instead of writing HTML-based forms.

The DSN, discussed in the previous section in relation to importing into Excel, is also used to facilitate the connection between MySQL and Access. Access has a Get External Data link under the File drop-down menu that allows you to choose between importing and linking outside data.


Linking to the database from Access allows you to view the data in what is effectively real-time. Changes made to the data within Access will be reflected within the MySQL database; however, you cannot change the format of the table. Since Access has different data types than MySQL, it interprets the MySQL data types to the ones closest to its own data types. Access also uses a different icon from the normal Access table icon to represent the directly linked version.






 







[bookmark: 540][bookmark: wbp07P751]Project 7-3 Import and Link MySQL Data in Access
This project will give you experience making a DSN connection using ODBC, and then using it to import and link MySQL data in Access.



[bookmark: 541][bookmark: wbp07P753]Step by Step


	
In Windows, select Start | Settings | Control Panel. Double-click Administrative Tools, and then open Data Sources (ODBC) by double-clicking it.[bookmark: 542][bookmark: IDX-274]




	
Click the System DSN tab, and then click the Add button.



	
Scroll down to the MySQL ODBC driver and select it. (If the MySQL ODBC is not listed, see the instructions for installing MyODBC drivers in Module 1.) Then click Finish.



	
For the Data Source Name, enter duckwear (so it will be easy to remember to which database the particular connection refers).



	
For the Host/Server Name (or IP Address), enter localhost, or enter the IP address of the MySQL Server if MySQL and Access are not on the same machine.



	
For the Database Name, enter duckwear.



	
Enter your user name and password for the MySQL database. Click the OK button.



	
Now that the DSN connection has been created, open Access to import the data. Select File | Get External Data | Import.



	
When the Open dialog box opens, change the File Type to ODBC Databases().



	
Click the Machine Data Sources tab, highlight the duckwear DSN, and then click the OK button.



	
Click the duck_sales table.



		Note 	
The Select All button will allow you to select all the tables at once rather than selecting them individually.








	
Click the OK button. Now you have a separate copy of your data in your local Access database.



		Caution 	
When you add records in the local copy in Access, the changes will not be reflected in your MySQL database.








	
To link to the MySQL data, from Access, select File | Get External Data | Link Tables.



	
In the dialog box, change the File Type to ODBC Databases().



	
Click the Machine Data Sources tab, highlight the duckwear DSN, and then click the OK button.[bookmark: 543][bookmark: IDX-275]




	
Click the duck_sales table, and then click the OK button. You now have a link to your MySQL table data from the Access program. Any changes you make to the data here will be reflected in your MySQL database.









[bookmark: 544][bookmark: wbp07P757]Project Summary

This project showed you how to make a DSN connection using MyODBC and use it to import data directly from MySQL to Access and to link to the data in MySQL from inside Access. Importing the data allows you to manipulate and examine it outside your database environment. This can be useful for two reasons: By placing the data in a separate environment, you remove the risk of corrupting the original data. Linking to MySQL through Access also allows a person familiar with Access to examine and change the data in MySQL (but not the table format) without having to learn another GUI. While this is not a long term solution—a MySQL-specific GUI like MySQLCC will be an all-around better choice, practically speaking—it may be the quickest way for users to work with data that has been migrated from Access to MySQL. Data stored in Access can be migrated to MySQL by exporting it to a delimited file and then importing that file into MySQL using the file as input in the normal manner.






 







[bookmark: 545][bookmark: wbp07P759]Module 7 Mastery Check

	
What do the acronyms PHP and HTML stand for?



	
What does the following line of code do?

$link = mysql_connect('localhost', 'ron', 'sc0rp1o');



	
What symbol do you add to the beginning of a function name to suppress the warning output?



	
What is the PHP equivalent of the MySQL command SHOW TABLES?



	
What do the PHP functions for forcing type casting do?



	
What security issue does the mysql_escape_string() function guard against?



	
What two methods in PEAR::DB are used to deal with the results from a query (or prepare/execute)?



	
What is database abstraction?



	
What are the two ways to export data from MySQL and import data into Microsoft Excel?



	
How can Microsoft Access be directly linked to MySQL in order to view its data?








 




Module 8:  Basic Administration and Backups

[bookmark: 547][bookmark: IDX-278][bookmark: 548][bookmark: IDX-277]From an administrator’s perspective, securing a database means several things. You need to protect it by restricting access to the database server itself, and to the tables in its individual databases to only authorized users. You also need to be able to recover from a catastrophic database failure, no matter what the cause. This module will explain how to manage user accounts with regard to access and privileges, as well as how to back up your data using various processes and how to restore your database to health after a failure occurs.






[bookmark: 549][bookmark: wbp08P3]Critical Skill 8.1 Set Privileges


Privilege can be defined as a right granted for a specific reason. Setting privileges lets database administrators maintain the security of the data, while allowing users to access necessary information independently. If an administrator is the only person allowed to access a busy database, requests for information from it can become an overwhelming demand on that administrator’s time. Setting privileges so that users are allowed to access only information applicable to their jobs, or to view but not alter the data, is a way for an administrator to delegate specific routine requests for information into an automatic process controlled by user names and passwords.



[bookmark: 550][bookmark: wbp08P5]Understanding the Levels of Security

At its most basic level, setting privileges on a database is a matter of letting some users in and keeping some users out, but the more users you have and the more varied the data you store, the more levels of access you may find necessary. Security can be set at three levels: database, file, and client access.


Database Security

Database security revolves around setting user name/password combinations to allow access to approved users and deny access to all others. At the very least, a password should be set for the root user. If you followed the installation instructions in Module 1, you set the root user password as soon as you made your first connection to your database.

If, at some point, you forget the password for the root user, you can regain access to the database. In MySQL, user security information is stored in grant tables. You can start the server without accessing the grant tables, which means no password is required to log in. Once inside the server, the root user password can be reset, allowing secure access to the database server again. The precise process for resetting the root password depends on your OS. The following sections give specific steps to reset the root password on both Windows- and Linux-based MySQL Servers.


Resetting the Root Password on a Windows System Before you can reset the root password, you must stop the MySQL Server. The following is the procedure for stopping the MySQL Server and resetting the password on a Windows computer.[bookmark: 551][bookmark: IDX-279]



	
Open the Control Panel in Windows, double-click the Administrative Tools icon, and then double-click the Services icon. In the Services window, locate the MySQL process, right-click it, and choose Stop from the menu to terminate the MySQL Server. Leave the Services window open; you will return here to restart the server.



	
Open a command-line window and enter the following command:

\mysql\bin\mysqld --skip-grant-tables

The cursor will move down a line but will not return a prompt.



	
Open another command-line window and enter the following commands:


\mysql\bin\mysqladmin -u root flush-privileges password "<new password>"\mysql\bin\mysqladmin -u root



MySQL will prompt you for a password. Use the password you entered in place of <new password> in the preceding code.



	
Go back to the Services window, right-click the MySQL process, and choose Start from the menu. MySQL is now running in normal mode, and your root password has been reset.





You can also stop the MySQL Server by issuing the NET STOP MYSQL command in the command-line window, and restart it by issuing the NET START MYSQL command in the command-line window.


Resetting the Root Password on Linux Before you can reset the root password, you must stop the MySQL Server. The following is the procedure for stopping the MySQL Server, and then resetting the password on a Linux computer.


	
If the MySQL server is not running, then skip to step 3. If the MySQL server is running it must be terminated by force. Make sure you are logged in to your computer as root and locate the file containing the process identification (PID) number. The .pid file is usually named in one of two formats: mysqld.pid or <hostname>.pid. For instance, if your Linux computer is named Doc, your .pid file may be named Doc.pid or mysqld.pid. The directory where the .pid file is located varies depending on the brand of Linux you are running; the following are common locations:


	
/var/run/mysqld



	
/var/lib/mysqld



	
/var/lib/mysql



	
/usr/local/mysql/data







	
Once you have located the correct directory and ascertained the .pid filename, execute the following command:

kill `cat /<path to correct directory>/<filename>.pid`[bookmark: 552][bookmark: IDX-280]




		Note 	
Make sure you use backticks—the same key as the tilde (~)—in the preceding command. Single quotes may not work.






You should get a return line that indicates mysqld is ended, although you may need to press the ENTER key to return to the command-line prompt.



	
Enter the following commands to open MySQL without the grant tables:

mysql_safe --skip-grant-tables &

You should get a return indicating that the mysqld daemon is starting.



	
Enter the following command to reset the root password:


mysqladmin -u root flush-privileges password "<new password>"





	
You should be able to log in to MySQL now using the new password by entering the following command and then the new password when prompted.

/usr/bin/mysql -p








File-Level Security

Even if your users have access to your database, there are some areas of information to which you may not want to give them access. Obviously, the data files should be protected. If a user only needs to view data, give that user only viewing privileges. You may want to allow a user to insert data but not to delete data. A user may need access, at whatever level, to one table in a database and not to another. A good administrator examines a new user’s role in interfacing with the database before setting up that user’s access parameters.

Log files also need to have adequate security. These files can have sensitive information in them that should not be made available to all users. Many log file entries contain harmless information that may not be considered informative to anyone but an administrator; however, a log file that stores queries, for instance, can contain user name and password information and should be protected from general access.

In the Windows and Linux environments, file-sharing criteria can be set within the OS, and user privileges can be set within the MySQL Client.




Client-Access Security

Users can be given access to the MySQL Client in two different categories: server access and query access. Server access, as previously mentioned, involves a user name/password combination that allows access to the MySQL Client that interfaces with the MySQL Server. Query access functions inside the MySQL Client and involves varying levels of privilege regarding the user’s use of queries and commands. A user may have all available privileges or a handpicked set of them designed specifically to balance that user’s needs and the database’s security.[bookmark: 553][bookmark: IDX-281]


Privileges are set by using the GRANT command, as described in the next section. The privilege settings, in combination with a user name and password, are stored in the grant tables, which MySQL consults whenever a user tries to execute a query. If a user has no privileges on a database, that database will not be listed when that user runs the SHOW DATABASES command. The same is true for tables within databases. If a database has 20 tables, but the user has privileges for only 5 of them, that user will see only those 5 tables listed when she or he runs the SHOW TABLES command.







[bookmark: 554][bookmark: wbp08P30]Granting and Revoking User Privileges

MySQL allows you to grant certain privileges to a user. Creating a user account grants the new user the USAGE privilege as part of the account creation process. The USAGE privilege merely allows the user to log in to the MySQL server; it does not grant any other access. Even if all privileges are taken away from that user, the USAGE grant remains until the user is deleted from the system.

The GRANT function creates new users and grants privileges to existing users. The basic syntax is as follows:


GRANT <privilege_type> [<column_name or list of names>]
[, <privilege_type> [<column_name or list of names>]] ON
{ *| *.* | <database_name>.* | <database_name>.<table_name> }
TO <user_name> IDENTIFIED BY "<password>" [WITH GRANT OPTION};





		Note 	
The text in the syntax surrounded by curly braces ({ }) is a list of possible choices, one of which must be selected for the command.






Privileges can be revoked for a variety of reasons. As part of the set up of a new user, you can grant all privileges, and then revoke the ones the user does not need. When a user’s job description changes, you may need to revoke some privileges and grant others. In the case of database misuse or a user who is no longer with your company, revoking privileges is the first step to removing the user entirely.

The REVOKE function has a marginally simpler syntax than GRANT, and you can use the SHOW GRANTS FOR <user_name> command to verify the exact syntax needed to revoke a specific privilege.


REVOKE <privilege_type> [<column_name or list of names>]
[, <privilege_type> [<column_name or list of names>]] ON
{ *| *.* | <database_name>.* | <database_name>.<table_name> }
FROM <user_name>;




Privilege Levels

Privileges can take place on four levels: global, database, table, and column.[bookmark: 555][bookmark: IDX-282]



Global Privileges Privileges granted on a global level apply to all of the databases in your MySQL Server. This includes the mysql database containing information used for MySQL's operation. Rarely do any users, other than those with administrative duties, require access to the mysql database. To grant or revoke all privileges on a global level, use the following partial syntax:

GRANT ALL ON *.*
REVOKE ALL ON *.*


Database-Level Privileges Privileges granted on a database level apply to the specified databases in your MySQL Server. This includes access to all tables within the specified database and allows you to restrict a user’s access to only that database. To grant or revoke all privileges on a database level, use the following partial syntax:

GRANT ALL ON <database_name>.*
REVOKE ALL ON <database_name>.*


Table-Level Privileges Privileges granted on a table level apply to the specified table in your MySQL Server. This includes access to the specific table and all of its columns within the specified database, and allows you to restrict a user’s access to only that table. To grant or revoke all privileges on a table level, use the following partial syntax:

GRANT ALL ON <database_name>.<table_name>
REVOKE ALL ON <database_name>.<table_name>


Column-Level Privileges Privileges granted on a column level apply to the specified column within a specific database and table in your MySQL Server. This includes access to only the specific column and allows you to restrict a user’s access to all other columns in that table. To grant or revoke all privileges on a column level, use the following partial syntax:

GRANT ALL (<column_name>) ON <database_name>.<table_name>
REVOKE ALL (<column_name>) ON <database_name>.<table_name>




Privilege Types


Table 8-1 lists the types of privileges you can grant. As you peruse the table, notice the commentary on which privileges it might be wise to grant on a restricted basis. Any privilege that has been granted can also be revoked. In many circumstances, it may be easier to grant a new user ALL PRIVILEGES, and then revoke the ones deemed unnecessary, depending on that user's required interaction with the database.[bookmark: 556][bookmark: IDX-283]


[bookmark: 557][bookmark: table.Lib81]


Table 8-1:  MySQL Privilege Types



	
Privilege Type

	
Description

	
Comments







	

ALL


	
Grants all privileges, except WITH GRANT OPTION


	
Using the reserved word PRIVILEGES after ALL is optional.





	

ALTER


	
Grants use of ALTER TABLE


	
Renaming tables should be reserved for administrators only whenever possible.





	

CREATE


	
Grants use of CREATE TABLE 

	 



	

CREATE TEMPORARY TABLES


	
Grants use of CREATE TEMPORARY TABLE


	
Users who access data in order to make reports may need this privilege.





	

DELETE


	
Grants use of DELETE


	
Only users involved in data maintenance should have this privilege.





	

DROP


	
Grants use of DROP TABLE


	
Dropping tables should be reserved for administrators only whenever possible.





	

EXECUTE


	
Grants use of stored procedures (new in MySQL version 4.0.2)

	
Depending on the stored procedures, this privilege may be better reserved for administrators only.





	

FILE


	
Grants use of SELECT INTO OUTFILE and LOAD DATA INFILE


	
Depending on the level of data security desired, this privilege may be better reserved for administrators only whenever possible.





	

GRANT OPTION


	
Used to revoke WITH GRANT OPTION


	 



	

INDEX


	
Grants use of CREATE INDEX and DROP INDEX


	
Only users involved in data maintenance should have this privilege.





	

INSERT


	
Grants use of INSERT


	
Only users involved in data maintenance should have this privilege.





	

LOCK TABLES


	
Grants use of LOCK TABLES on tables on which the user already has the SELECT privilege

	
Only users involved in data maintenance should have this privilege.





	

PROCESS


	
Grants use of SHOW FULL PROCESSLIST


	
Viewing the process list should be reserved for administrators only whenever possible.





	

RELOAD


	
Grants use of FLUSH


	
Only users involved in data maintenance should have this privilege.





	

REPLICATION CLIENT


	
Grants ability to ask where the slaves/masters are

	
Viewing replication servers locations should be reserved for administrators only whenever possible.





	

REPLICATION SLAVE


	
Grants ability of the replication slaves to read information from master

	
This privilege should be reserved for administrators only whenever possible.





	

SELECT


	
Grants use of SELECT


	
Any user who needs to view data will need this privilege.





	

SHOW DATABASES


	
Grants use of SHOW DATABASES


	
This privilege shows users only the databases to which they are granted access; most users can have this privilege.





	

SHUTDOWN


	
Grants use of MYSQLADMIN SHUTDOWN


	
This privilege should be reserved for administrators only whenever possible.





	

SUPER


	
Grants the user one connection, one time, even if the server is at maximum connections limit, and grants use of CHANGE MASTER, KILL THREAD, MYSQLADMIN DEBUG, PURGE MASTER LOGS, and SET GLOBAL


	
This privilege should be reserved for administrators only.





	

UPDATE


	
Grants use of UPDATE


	
Only users involved in data maintenance should have this privilege.





	

USAGE


	
Grants access to log in to the MySQL Server but bestows no privileges 

	
All users, once defined, have this privilege.





	

WITH GRANT OPTION


	
Grants ability for users to grant any privilege they possess to another user 

	
This privilege should be reserved for administrators only whenever possible.







[bookmark: 558][bookmark: IDX-284]
More than one privilege type, with or without an accompanying column name or list of names, can be included in a single GRANT command, as shown by the syntax before the ON reserved word. The column name or list of names option is used only when setting privileges on the column level. The optional privilege type WITH GRANT OPTION is used only if the user is allowed to pass on the granting of privileges.[bookmark: 559][bookmark: IDX-285]




		Caution 	
Giving a user the WITH GRANT OPTION in regards to a privilege also allows that user to grant others any other privilege the user might have at the same level as the one where WITH GRANT OPTION is bestowed.









User Names

It is also important to note that in MySQL, the host is part of the user name. If access to the database will always be made, or restricted to, the host that the database is running on, the host can be referred to as localhost, as in root@localhost or lorne@localhost. On the other hand, if a database will always be accessed, or restricted from access, from a network, the host can be specified as part of the local domain. For instance, if the local domain will always be xxx.yyy.zzz.[0-255], you can use a wildcard for the final set of numbers, so that the user name is in the format name@xxx.yyy.xxx.%, as in lorne@%.mydomain.com. You can also use the percent sign wildcard to allow a user to access the database from any host: lorne@%.

The wildcard symbols percent sign and underscore (% and _) are allowed in database names on the global and database levels. If a GRANT command has either of them in the database name, they must be offset by preceding them with a backslash (\) to indicate that MySQL should not interpret them as wildcards. For example, if your database login name is donut_boy, and you are granting privileges on the global or database level, the database name in the GRANT command should be `donut\_boy`.

If user names or host names contain special characters, they must be put between quotes in the GRANT command. For instance, queen_c@sun-e-dale.com has the special characters underscore and dash, so it would need to be typed in as `queen_c`@`sun-e-dale.com`. In other words, the parts of the user name that have special characters must be treated as a string and placed between quotes to indicate that no special meaning should be attached to the special characters, but the at symbol (@) must be outside the quotes so that it is still perceived as a special character connecting a user name and host name.




Grant Information Storage

The mysql database contains five tables that store grant information and are collectively referred to as the grant tables:



	
The user table stores the users, including their hosts and passwords that allow them to connect to the MySQL Server.



	
The db table stores the users and the database-specific privileges that exist, indicating whether each user has access to each privilege.[bookmark: 560][bookmark: IDX-286]




	
The host table is used in combination with the db table to control access from specific hosts; however, it does not reflect the information generated by GRANT and REVOKE commands, so it usually remains empty and unused.



	
The tables_priv table stores specific privileges in relation to a specific user and table, and the indicated privilege applies to the entire table.



	
The columns_priv table stores the specific column and privilege in relation to the specific user, and the indicated privilege applies only to that specific column in that specific table.



		Caution 	
It is possible to change the grant tables without using the GRANT command. That is one of the reasons why the mysql database should have extremely restricted access. The privilege tables should never be altered manually. For consistency and security, always use the GRANT command.













Removal of User Privileges and Users

The basic syntax for the REVOKE command is shown at the beginning of this section. Starting with MySQL version 4.1.2, you will be able to revoke all privileges on all levels, from a user or list of users, with one command, using the following syntax:


REVOKE ALL PRIVILEGES, GRANT OPTION FROM <user_name>[, <user_name>, ...];



There is a specific list of privileges that can be used in the privilege type field of the REVOKE function for a table: SELECT, INSERT, UPDATE, DELETE, CREATE, DROP, GRANT OPTION, INDEX, and ALTER. If the REVOKE function is for a column, the privileges specified in the privilege type field can be only SELECT, INSERT, and UPDATE.


[bookmark: 561]
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Ask the Expert



Why should I restrict my users' access to some of the MySQL commands?


The most common type of failure is user failure. This type of damage is seldom intentional, but unrestricted users may drop or corrupt data by mistake. You can reduce the possibility of user-corrupted data by limiting what users are allowed to do in the database. As of MySQL version 4, an administrator can limit privileges on a per-user basis. Limiting users in this way creates a better security policy and reduces the potential load on the machine. Another way to increase security for your database is to use SSL transport-layer encryption. This prevents your usernames and passwords from being passed in the open across the network.[bookmark: 562][bookmark: IDX-287]
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Once all privileges have been revoked from a user, the user still has the USAGE privilege, which allows the user to log in to the database but not do anything once there. In order to remove the user from the database, you must execute the following commands:

DELETE FROM mysql.user
WHERE USER="<user_name>"
AND HOST="<host_name>";
FLUSH PRIVILEGES;

The FLUSH PRIVILEGES command causes MySQL to refresh the privileges in the cache where they are held in memory, thereby setting the latest version of privileges in place. Since the DELETE syntax for removing users is specific to the user name and host name, you must delete each instance of user permissions. For instance, if a particular user has access privileges from localhost and from the *.sun-e-dale.com host, you must execute a DELETE command for both instances in order to completely remove the user from the system.




Privilege Management

Here, we will look at some common considerations regarding privilege management that every administrator should consider.


Passwords The most important factor in privilege management is that all users should have passwords in order to maintain the security of the database. When creating an administrator user, the GLOBAL privilege is granted by using the following syntax in the GRANT command:

ON *.*.


The WITH GRANT OPTION If a specific user makes decisions about who has access to a particular database, giving that user the WITH GRANT OPTION privilege allows you to delegate the grant-access process to him or her, saving both of you time and effort. The syntax for doing so follows:

GRANT ALL ON <database_name>.* TO <user_name>
WITH GRANT OPTION;


Temporary Tables If you have users who need to create temporary tables on a regular basis, the most secure way to allow this is to create a designated database to hold these tables and give those users, or all users, the necessary privileges to that database. Grouping all of the temporary tables within a database that holds no permanent tables removes the chance that a user might inadvertently or intentionally misuse privileges and corrupt the rest of the database.


Administrator-Only Privileges Any users who have modifying privileges in the mysql database can give themselves GLOBAL privileges. As explained earlier, the grant tables where all access-related information is stored are in the mysql database, and these can be edited manually to modify privileges. Therefore, only administrators should be allowed access to the mysql database.[bookmark: 563][bookmark: IDX-288]


As noted in Table 8-1, several privilege types should be restricted to administrators whenever possible:


	
Having the FILE privilege allows a user to write to or read a file nearly anywhere in the system. This includes all of the databases.



	
The ALTER privilege, which allows a user to rename tables, can be used to gain access to a table the user does not have privileges on by changing its name to a table the user does have privileges on.



	
The PROCESS privilege allows the use of the SHOW FULL PROCESSLIST command, which displays the list of currently running processes. On a busy system, it allows the user to see the text of any currently executing query, including plain text passwords in SET, CHANGE, or GRANT queries. It is not a guaranteed or efficient way to acquire other users’ passwords, but it should still be guarded against.



	
The SHUTDOWN privilege causes the entire database to stop running, which can be inconvenient or even catastrophic, depending on what is happening at that moment. Few, if any, users other than administrators should have this privilege.



	
The DROP privilege allows the removal of an entire table and its data from the database. If the table does not exist on a backup, there is no way to recover it. This privilege is potentially so destructive that it should be reserved for administrator use only.



	
The SUPER privilege allows the use of several privileges aimed at administrative tasks; it also allows access to the database even when the maximum number of connections is being used. No one other than an administrator needs this privilege.











[bookmark: 564][bookmark: wbp08P165]Progress Check




	

[bookmark: N1723]1. 


	
What command do you use to create a new user?

	

[image: The GRANT command creates new users. ]






	

[bookmark: N1735]2. 


	
What command do you use to give an existing user new privileges?

	

[image: The GRANT command gives existing users new privileges. ]






	

[bookmark: N1747]3. 


	
What command do you use to take away a user’s privileges?

	

[image: The REVOKE command takes away privileges. ]






	

[bookmark: N1759]4. 


	
When you execute REVOKE ALL, does that remove all privileges?

	

[image: No, the USAGE privilege still remains. ]






	

[bookmark: N1779]5. 


	
What command removes the USAGE privilege?

	

[image: You must use the DELETE command to remove the user from the mysql.user table and then use the FLUSH  PRIVILEGES command. ]







Answers



	

[bookmark: answer.N1723]1. 

	
The GRANT command creates new users.





	

[bookmark: answer.N1735]2. 

	
The GRANT command gives existing users new privileges.





	

[bookmark: answer.N1747]3. 

	
The REVOKE command takes away privileges.





	

[bookmark: answer.N1759]4. 

	
No, the USAGE privilege still remains.





	

[bookmark: answer.N1779]5. 

	
You must use the DELETE command to remove the user from the mysql.user table and then use the FLUSH PRIVILEGES command.













 







[bookmark: 565][bookmark: wbp08P176]Project 8-1 Set Privileges

[bookmark: 566][bookmark: IDX-289]This project will allow you to gain experience granting user accounts and setting the privileges for them to access your database.



[bookmark: 567][bookmark: wbp08P178]Step by Step


	
Open a command-line window and log in to the MySQL client as root.



	
Create a user named second with the password pa552 and grant all privileges when logging in from any host.

GRANT ALL ON *.* TO second@'%' IDENTIFIED BY "pa552";



		Note 	
Using a wildcard symbol (* or %) for the user or host requires that it be surrounded by single quotes.








	
Verify the grant.

SHOW GRANTS FOR second@'%';


[bookmark: IMG_179][image: Click To expand]



	
Create a user named joss with the password f1refly, logging in from the localhost only, with all privileges plus GRANT OPTION on the duck_sales table only.

GRANT ALL ON duckwear.duck_sales TO joss@localhost
IDENTIFIED BY "f1refly" WITH GRANT OPTION;


[bookmark: IMG_180][image: Click To expand]

[bookmark: 568][bookmark: IDX-290]


	
Open a new command-line window and log in as joss. Execute the following commands to demonstrate that the user joss has access to the duck_sales table only.

SELECT * FROM duck_cust LIMIT 3;
SELECT * FROM duck_sales LIMIT 3;

You will get an error when the user joss tries to access the duck_cust table. (The LIMIT option is used only to make the return a manageable size for the illustration.)


[bookmark: IMG_181][image: Click To expand]



	
Create a user named marti on localhost with a password of tick3t, who has ALL privileges on the duck_sales table, and then revoke the DELETE, DROP, and ALTER privileges.


GRANT ALL ON duckwear.duck_sales TO marti@localhost IDENTIFIED BY "tick3t";
REVOKE DELETE, DROP, ALTER ON duckwear.duck_sales FROM marti@localhost;
SHOW GRANTS FOR marti@localhost;




[bookmark: IMG_182][image: Click To expand]

[bookmark: 569][bookmark: IDX-291]


	
Have the user joss grant the DELETE privilege to marti@localhost.

GRANT DELETE ON duckwear.duck_sales TO marti@localhost;
SHOW GRANTS FOR marti@localhost;



	
Have the root user show the change.

SHOW GRANTS FOR marti@localhost;

Compare the results with those received in step 6.


[bookmark: IMG_183][image: Click To expand]



	
Revoke ALL privileges from the user second, delete the user, and then verify the removal.

REVOKE ALL ON *.* FROM second@`%`;

DELETE FROM mysql.user
WHERE USER="second"
AND HOST= "%";

FLUSH PRIVILEGES;

SHOW GRANTS FOR second@'%';


[bookmark: IMG_184][image: Click To expand]









[bookmark: 570][bookmark: wbp08P208]Project Summary


[bookmark: 571][bookmark: IDX-292]This project gave you hands-on experience with creating new users and setting and revoking their privileges. You created a user using WITH GRANT OPTION, and then had that user grant another user a specified privilege. You created users that had only table-specific access to a database, as well as a user with all privileges to all databases. You also revoked that user’s privileges, which left the user with only the USAGE privilege, and then took that away by deleting the user from the mysql.user table and flushing the privileges tables to remove the previous reference to the now deleted user.






 







[bookmark: 572][bookmark: wbp08P210]Critical Skill 8.2 Make Backups
Backups are an important part of database administration, because no matter how careful you might be, accidents happen. A regularly scheduled backup procedure will go a long way toward making recovery from a database failure quick and easy. This section will cover how to go about making a backup, how to use a backup to recover from a failure, how to monitor the health of your tables, and how to repair tables in the event that they become corrupted.



[bookmark: 573][bookmark: wbp08P212]Reviewing the Causes of System Failure

A failure of a database may be caused by a user’s mistake like issuing a command accidentally or inadvertently clicking the wrong button, or it may be the result of forces you cannot control like the weather or the power company. No matter what the root cause of the failure, it always fits into one of two categories: hardware failure or user failure.


Hardware Failures

Hardware failures can be caused by mechanical or electrical means. When a component of the computer your database is running on dies, it can often result in data being lost. Loss of power, for whatever reason, can also lead to a system crash. Having an Uninterruptible Power Supply (UPS) for your computers is the best way you can back up the power requirements for your database’s operation; however, a UPS is simply a large battery with a finite life span, so its protection lasts for only a certain number of hours.

When a hardware failure causes data loss or corruption, a backup of data taken at regular intervals will allow you to restore the database as quickly as possible with the least amount of effort.




User Failures

User failures come in varying guises. Using a DROP TABLE or DELETE FROM command may result in the unintentional loss of data. Editing tables can result in data loss, especially if the user leaves off a qualifying WHEN clause or uses a wildcard symbol in an inappropriate place, thereby changing or deleting all the data in a column or table, instead of affecting only the intended data. Users can also make mistakes when removing cables or turning off power, resulting in data loss due to interruption of processes. Even if you are the only person to use your database, statistically speaking, you will eventually make a critical mistake that leads to data loss or corruption, making backups a necessity and your salvation.







[bookmark: 574][bookmark: wbp08P219]Planning and Preparing for Backup


[bookmark: 575][bookmark: IDX-293]There are a variety of ways to make a backup in MySQL, but before you decide which one is right for your situation, there are some basic backup fundamentals to consider. A good backup relies on forethought and planning to provide you with the information needed to restore your system, no matter what the cause of your database failure.


Deciding How Often to Perform Backups

Backups need to be performed on a regular basis. If your database is extremely busy and changes are being made constantly, you might want to back up your database once a day, although that is probably excessive in most cases. Certainly, backing up once a week is not unreasonable. If you database is merely an information repository, and updates and additions rarely happen, backing up once a month or even less may be acceptable. Consider that you will need to re-create all the transactions that occurred after the backup was taken in order to return your system to its current status, so the number of transactions that have occurred since backup can affect how long the restoration will take to complete.




Turning On the Binary Update Log

The binary update log needs to be turned on in order to restore the database without losing any of its data. This log stores only queries that actually change the data in the database. A restore operation will consult this log to re-create the changes in the database that occurred after the last backup. If you have a backup but do not turn on the binary update log, all of the post-backup changes will need to be re-created by hand—if you can be sure of what those changes were. You should also synchronize your update log file with your backup files, by using the FLUSH LOGS command, so that the only listings in the update logs have occurred after the last backup was made.




Naming Backup Files Consistently

You should name your backup files consistently and always include the date on which they were made. For instance, a backup of the database for the DuckWear Company might be named duckwear.YYYYMMDD.bkp, where the Y, M, and D characters stand for the year, month, and day the backup occurred. Listing the year first makes sure that all of the backup files for that year will be together in an alphanumeric directory listing, which makes scanning for a specific date’s backup easier.




Storing Your Backups


[bookmark: 576][bookmark: IDX-294]Since sometimes you need a backup because of a hardware failure, you should always store your backup files on a different file system than your database. You should also make copies of the backup files and store them on another computer entirely or on a removable data storage device like a tape drive, floppy disk, or a CD-R, or DVD-R.



		Caution 	
For long-term data integrity, recent studies have proven that low-quality CD-Rs are not extremely reliable and are susceptible to degradation over time.












[bookmark: 577][bookmark: wbp08P230]Understanding the Backup Methods

The backup methods fall into two broad categories:


	
File and data copies



	
Table copies






Making File and Data Copies

The file and data copy methods work by making copies of the files specified for backup. Three methods that fit into this category are the BACKUP TABLE command, the mysqlhotcopy script, and the direct-data copy.


The BACKUP TABLE Command The BACKUP TABLE command works only for MyISAM tables. It copies the .MYD and .frm files to the specified location. The .MYD files hold the actual data from the MyISAM tables, and the .frm file contains the format description of the table. The BACKUP TABLE command causes a lock to be placed on all reads for the duration of the function’s execution. This means that while BACKUP TABLE is executing, nothing else can access the table in question.

The syntax for a BACKUP TABLE command is as follows:

BACKUP TABLE <table_name>[, <table_name>, . . .]
TO `<path to save directory>`;


Figure 8-1 shows an example of using the BACKUP TABLE command to back up the duck_sales table.


[bookmark: 578][bookmark: figure.Lib82][bookmark: IMG_185][image: Click To expand]


Figure 8-1:  Using BACKUP TABLE




		Caution 	
The slash marks delineating the path for the BACKUP TABLE command must be forward slashes (/), even on the Windows operating system where back slashes are the norm.[bookmark: 579][bookmark: IDX-295]







The BACKUP TABLE command will not overwrite already existing files. If files already exist in the desired directory, delete, move, or rename them (preferably reflecting their backup date) before attempting to make a current backup of the .MYD and .frm files, as shown in Figure 8-2.


[bookmark: 580][bookmark: figure.Lib83][bookmark: IMG_186][image: Click To expand]


Figure 8-2:  Renamed backup files reflecting their backup date



The mysqlhotcopy Script The mysqlhotcopy script is written in Perl and allows you to easily backup databases. It can, however, be run only on databases that are located on the same computer on which the script is running. It performs the following steps:


	
Executes a LOCK TABLES command.



	
Executes a FLUSH TABLES command.



	
Copies the specified table files to the specified location, using either cp or scp.



	
Executes the UNLOCK TABLES command.





The syntax for executing the mysqlhotcopy script is as follows:

MYSQLHOTCOPY <database_name> TO <path to save directory>;[bookmark: 581][bookmark: IDX-296]



Direct-Data Copy The direct-data copy method is simply to make a copy of the data files in the mysql/data directory in the normal way you copy any file for that OS (copy and paste for Windows or the cp command for Linux); however, you must make sure that the tables are not being used when you make the copy. If you are the only one to use your database, that is probably not all that difficult. However, if other users may be accessing the database, you can ensure the tables are not being used while you are making the copy by using one of the following methods:


	
Stop the database, copy the files, and start the database again after you are finished copying. If your database cannot be stopped due to usage constraints, use the following method.



	
Execute a LOCK TABLES command, copy the files, and then execute an UNLOCK TABLES command. This is essentially what the mysqlhotcopy script does, but you do it by hand.








Making Table Copies

The table copy methods work by making copies of the tables specified for backup. Two techniques for making table copies are using the mysqldump script and using the SELECT INTO OUTFILE command.


The mysqldump Script The mysqldump script makes a file containing the SQL commands necessary to re-create the database. Its commands will make and fill the tables in the database. It is most often used when you are trying to re-create the database on another MySQL Server. For instance, you can use it to load a copy of a database onto a laptop, so that you can access the database while you’re away from the main database’s location and don’t have the facilities to log in. Any changes you make and want to save can be dumped and transferred back to the original database when you return.

You run the mysqldump script from the OS command line, not inside the MySQL Client, as shown in Figure 8-3.


[bookmark: 582][bookmark: figure.Lib84][bookmark: IMG_187][image: Click To expand]


Figure 8-3:  Running the mysqldump script from the OS command line


The syntax for the mysqldump script allows you to back up the entire database:

mysqldump <database_name> > <backup_name_with_date>.sql;[bookmark: 583][bookmark: IDX-297]


Alternatively, you can specify tables, instead of dumping the entire database:

mysqldump <database_name> [table or list of tables] >
<backup_name_with_date>.sql;


Figure 8-4 shows the file resulting from using the mysqldump script to back up the duck_cust table.


[bookmark: 584][bookmark: figure.Lib85][bookmark: IMG_188][image: Click To expand]


Figure 8-4:  Results of using mysqldump to back up the duck_cust table


Adding the --opt option will allow you to get a quick dump that can be loaded into a MySQL Server rapidly. It is an abbreviation for all of the following options: --quick, --add-drop-table, --add-locks, --extended-inserts, and --lock-tables. Speed and increased compatibility with MySQL is the upside to using the --opt option; however, it results in a file that works with only MySQL. Without the --opt option, the resulting file will work with any DBMS system. The syntax for using options with mysqldump is as follows:


mysqldump [--option] <database_name> > <backup_name_with_date>.sql;




Figure 8-5 shows an example of the file resulting from using the --opt option when backing up the duck_cust table.
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Figure 8-5:  Using the --opt option with mysqldump


[bookmark: 586][bookmark: IDX-298]
If MySQL refuses to allow the mysqldump --opt access, it may be necessary to supply a user name and password.
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Evaluating Backup Methods

Deciding on which backup method is right for you ultimately boils down to preference, but the main criteria are speed and portability. The result from the mysqldump method without the --opt option is portable across a wide range of databases. The result from the mysqldump method with the --opt option is compatible only with MySQL databases, but it loads much faster. On the other hand, any of the file copying methods are much faster to execute than mysqldump, so if time is of the essence, one of those may be the best method for you to choose.







[bookmark: 587][bookmark: wbp08P270]Progress Check




	

[bookmark: N726]1. 


	

[bookmark: 588][bookmark: IDX-299]What are three methods of making file and data backup copies?

	

[image: The three methods of making file and data backup copies are the BACKUP  TABLE command, the mysqlhotcopy script, and direct file copying. ]






	

[bookmark: N750]2. 


	
What are two methods of making table backup copies?

	

[image: The two methods of making table backup copies are the mysqldump script and the SELECT  INTO  OUTFILE function. ]






	

[bookmark: N774]3. 


	
What is the basic syntax for the BACKUP TABLE command when only one table is backed up?

	

[image: The basic syntax for the BACKUP  TABLE command is as follows:  BACKUP TABLE -table_name- TO `-path to save directory-`; ]






	

[bookmark: N801]4. 


	
What is the basic syntax for the mysqldump script when one database is backed up and no options are specified?

	

[image: The basic syntax for the mysqldump script is as follows:  mysqldump -database_name- - -backup_name_with_date-.sql; ]







Answers



	

[bookmark: answer.N726]1. 

	
The three methods of making file and data backup copies are the BACKUP TABLE command, the mysqlhotcopy script, and direct file copying.





	

[bookmark: answer.N750]2. 

	
The two methods of making table backup copies are the mysqldump script and the SELECT INTO OUTFILE function.





	

[bookmark: answer.N774]3. 

	
The basic syntax for the BACKUP TABLE command is as follows:BACKUP TABLE <table_name> TO `<path to save directory>`;







	

[bookmark: answer.N801]4. 

	
The basic syntax for the mysqldump script is as follows:mysqldump <database_name> > <backup_name_with_date>.sql;















 







[bookmark: 589][bookmark: wbp08P281]Project 8-2 Back Up a Database
This project gives you experience backing up both an entire database and specified tables within a database, by using the BACKUP TABLE command and the mysqldump script.



[bookmark: 590][bookmark: wbp08P283]Step by Step


	
Open a command-line window and log in to the MySQL Client as root.



	
Change to the duckwear database. Back up the duck_cust and duck_title tables using the BACKUP TABLE command, saving the results to a directory called BackDuck. The following commands show the BackDuck directory located on a different hard drive (D:\) than the database hard drive (C:\) for increased data security. Your command may need to indicate the path to another location.

USE duckwear;
BACKUP TABLE duck_cust, duck_title TO "D:/BackDuck/";


[bookmark: IMG_191][image: Click To expand]

[bookmark: 591][bookmark: IDX-300]


		Caution 	
The directory that you indicate as the location to place the files resulting from a BACKUP TABLE command must exist before you run the command. It will not create it for you.








	
Open your system’s file navigation tool, such as Windows Explorer, and examine the contents of the directory you indicated in the command in step 2.


[bookmark: IMG_192][image: Click To expand]



	
Exit from the MySQL Client to the command-line prompt. If you are not already in the /mysql/bin/ directory, go there.



	
Make a backup of the duckwear database using the following mysqldump command:

MYSQLDUMP duckwear > dw20090317.sql

The resulting file will be saved in the /mysql/bin/ directory.


[bookmark: IMG_193][image: Click To expand]









[bookmark: 592][bookmark: wbp08P292]Project Summary

This project produced backup files for the duck_cust and duck_title tables and for the entire duckwear database. You will use these files in Project 8-3 to restore tables, after you simulate damage to the database.






 







[bookmark: 593][bookmark: wbp08P294]Critical Skill 8.3 Recover from a Disaster

[bookmark: 594][bookmark: IDX-301]No one likes the sound of the phrase “disaster recovery,” but the best thing to do is focus on the “recovery” part. If you have been faithfully making backups and synchronizing your binary update log each time, MySQL makes it fairly easy to quickly and cleanly get your database back to where it was before your particular disaster struck.

Once you have ascertained the cause of your disaster, you can take steps to recover from it. Obviously, if it is a hardware failure, you will need to replace the hardware and reload the appropriate programs onto your machine. If it was human error in the form of unfortunate queries that resulted in table damage, you need to locate those queries in your binary update log so that you do not execute them again during the recovery process and duplicate the error. If it was something uncontrollable, like a power outage, then weigh what your downtime is costing you compared to the price of a suitable UPS, and if the downtime is more costly, put one in the loop before recovering your database.



[bookmark: 595][bookmark: wbp08P297]Knowing the Restore Procedure

The following is the basic procedure for recovering from a database failure:


	
Make a copy of the damaged database.



	
Put your most current backup in the data directory.



	
Use the binary update log to execute the queries that had been run since the backup was taken.





The following sections describe how to accomplish each of these steps.


Copying the Damaged Database

If you still have a current but damaged copy of your database, make a copy of it that is clearly marked as damaged. It is possible that you may want to examine the damage during the restoration process. It may be that the causes of the disaster were more complex than you first realized, so in the unlikely event that the recovery fails, you will still need the damaged database to examine.




Putting Your Backup in the Data Directory

Next, you need to put your most current backup in the data directory. How you do this depends on how the data was backed up.

If you used the direct-copy data file method, copy the backup files into the data directory using the same OS-specific file-copy techniques.[bookmark: 596][bookmark: IDX-302]


If you used the BACKUP TABLE command, use the reciprocal RESTORE TABLE command. Like BACKUP TABLE, RESTORE TABLE can be used only on MyISAM tables. When you use the RESTORE TABLE command, it copies the .MYD and .frm files into the data directory and re-creates the index (.MYI), if there was one in the original table. The syntax for the RESTORE TABLE command is as follows:


RESTORE TABLE <table_name or list of names> FROM <path to backup files>





		Note 	
The RESTORE TABLE command will not allow you to write over any already existing files. The old files must be removed from the data directory, or the command will return an error.






If you used either of the methods that result in a file of SQL commands, run those commands, preferably using a GUI to import the file or to paste the file information into an SQL editor window to run.




Executing Queries with the Binary Update Log

Once the backup is installed into MySQL, use the binary update log to execute the queries that had been run after the backup was taken. mysqlbinlog is another script that must be run from the command line, and its syntax is as follows:


MYSQLBINLOG <update_log_name> | MYSQL --ONE-DATABASE <database_name>



The --ONE_DATABASE option allows MySQL to ignore any SQL statements in the update files for any but the specified database.







[bookmark: 597][bookmark: wbp08P314]Dealing with Damaged Tables

If you have a damaged table, the logical reaction would seem to be restoring just that table; however, restoring a table can be much more complicated than restoring an entire database. When you restore a database, MySQL searches through the binary update file for all queries pertaining to that database. If you have multiple databases, that can be a complicated search. If you are restoring one table within a specific database, the binary update file must be searched one level deeper, looking for only the queries pertaining to that specified table.

It is often easier to restore the entire database than take the time to restore just one table within it. Remember that the mysql and test databases are installed with MySQL, so even if you store all your data within one other database, there are still queries to more than one database happening within the binary update log. The more databases you have, the more complex a mixture of queries will reside in your binary update file. That being said, you may still decide to deal with database damage on a table level.[bookmark: 598][bookmark: IDX-303]


There are several ways a table can become damaged. During the operation of a mysqld process, the interruption of a write will result in a damaged table. Such an interruption can be caused by a power failure, a crash of the OS, a hardware error, or a kill command issued on the process. Using a script to interface with MySQL without locking the tables first can also result in table damage.

The classic signs of table damage are if MySQL suddenly stops working for no apparent reason or if one process thread begins to use up all of your CPU activity. When either of those events occurs, it may be advisable to use the CHECK TABLE command.


Using the CHECK TABLE Command

The CHECK TABLE command works on MyISAM and InnoDB tables. It operates by first locking tables, and then checking for errors in the data or table structure before unlocking the tables again. On MyISAM tables, it corresponds with the myisamchk script when using the -m option, as discussed in the next section.

The syntax for the CHECK TABLE command is as follows:

CHECK TABLE <table_name or list of names> [option]

You can run CHECK TABLE with any of the five options shown in Table 8-2.

[bookmark: 599][bookmark: table.Lib87]


Table 8-2:  Options for the CHECK TABLES Command



	
Option

	
Description







	

QUICK


	
Does not scan rows for broken links





	

FAST


	
Does not scan tables that have closed properly





	

CHANGED


	
Does not scan unaltered or properly closed tables





	

MEDIUM


	
Scans rows to verify deleted links are correct and runs a checksum verification on rows (default value)





	

EXTENDED


	
Does a full key lookup for all keys on all rows(time-consuming)







Specifying no options in the CHECK TABLE command causes the command to use the default value, MEDIUM. You may also specify multiple options, if desired.

If the command line returns anything other than OK or Table is already up to date, you need to repair the table.





[bookmark: 600][bookmark: wbp08P339]Diagnosing and Repairing with the myisamchk Script

The myisamchk script works only with MyISAM tables. It can check a table for errors, and it can also repair, optimize, and gather information about a table. Including options in the command syntax controls the various levels of operation.[bookmark: 601][bookmark: IDX-304]


The myisamchk script does not communicate with the MySQL Client, however; so running it without locking the database tables is dangerous and can lead to damage. Therefore, you must take the following steps when using myisamchk:


	
Open two command-line windows and log in to the MySQL Client in one of them.



	
Perform the following commands in the MySQL Client window:

LOCK TABLE <table_name> 
READ;FLUSH TABLES;



	
In the other command-line window, change to the data directory of the database holding the table you wish to check and execute the myisamchk command, using the following syntax:

MYISAMCHK [option] <table_name>



	
When you have completed using myisamchk, return to the window where you are still logged in to the MySQL Client and execute the following command:

UNLOCK TABLES;





You can perform this task from one command-line window by logging in and out of the MySQL Client when necessary, but the dual-window method makes it less likely that you will forget to unlock the tables after you are finished checking them.

There are many options for the myisamchk script, which can be listed by running myisamchk --help from the command line. The most commonly used options for checking tables are shown in Table 8-3.

[bookmark: 602][bookmark: table.Lib88]


Table 8-3:  Commonly Used Checking and Repairing Options for myisamchk



	
Option

	
Description

	
Level/Use







	
No option

	
Default table check

	
Finds most errors





	

-m or --medium-check


	
Corresponds to

CHECK TABLE MEDIUM


	
More thorough check





	

-e or --extend-check


	
Corresponds to

CHECK TABLE EXTENDED


	
Most thorough check





	

-s or --silent


	
Returns only error messages

	
Handy for use in scripts





	

-r or --recover


	
Default table repair

	
Fixes most errors





	

-o or –safe-recover


	
Slower but more thorough table repair

	
Fixes errors that –r does not fix.





	

-q or --quick


	
Faster but limited table repair

	
Fixes a table but not a table's data







The myisamchk script will also repair tables using the -r and the -o options. The -r option is the basic way to repair a table and fixes most errors; the -o option does a more thorough check and can sometimes repair errors that the -r option does not. The -q option can be used to speed the repair by not modifying the data.[bookmark: 603][bookmark: IDX-305]


As when you use the myisamchk script to check tables, you must remember to lock, flush, and unlock the tables, or the process may result in a false result or even damage the tables.



		Note 	
The easiest way to avoid difficulties with unlocked tables when performing checks or repairs is to use the CHECK TABLE or REPAIR TABLE command instead of the myisamchk script, because it handles the locking and unlocking steps for you.









Repairing on the Table Level

If your database has multiple, large tables, it may be more efficient to repair damage on the table level. The REPAIR TABLE command, like the BACKUP TABLE and CHECK TABLE commands, works only on MyISAM tables. It also handles the locking and unlocking steps automatically. The command corresponds to the myisamchk -r script option.

The basic syntax for the REPAIR TABLE command is as follows:

REPAIR TABLE <table_name> [option];


REPAIR TABLE has two options: QUICK and EXTENDED. The QUICK option attempts to repair the table by examining and repairing its index only. The EXTENDED option repairs the index by examining the table a row at a time.

On an extremely large table, the REPAIR TABLE command with the EXTENDED option may never complete. If it continues interminably, you should abort the attempt and use the backup to recover the table.

The recommended procedure for repairing tables is to start with the fastest method and then proceed to the slower methods if the original attempt does not work. In most cases, the basic, fast method will result in the table being fixed.

Occasionally, the normal repair methods do not work. In that case, it may be because the index file (.MYI) is damaged beyond repair or missing entirely, or your table description file (.frm) could be damaged or missing. If it is the index file that is damaged or missing, and you are running MySQL version 4.0 or newer, you can create a new index file by using the following command syntax:

REPAIR TABLE <table_name> USE_FRM;

If you are running a MySQL version prior to 4.0, you can make a safety copy of the data file in another directory, use the TRUNCATE <table_name> command to empty the data and index from the table, and then copy the safety copy of the data back into the original directory. Once that has been accomplished, run a REPAIR TABLE command to verify the table’s condition.

If your description file is damaged or missing, you can either restore the table from the latest backup or create a new description file by making a safety copy of the data and index files in another directory, executing a CREATE TABLE command, and then copying the index and data file back into the original directory.[bookmark: 604][bookmark: IDX-306]



[bookmark: 605]


	[image: Start Sidebar]





Ask the Expert



How can I recover from a failure as quickly as possible?


Often, it is faster and easier to rebuild from a backup than to fix a corrupt database. When performing backups always remember to run the flush logs command. Flushing the logs makes the MySQL server start a new binary log file. That means the most current log file contains only the transactions performed since the last backup, which allows you to apply it to the most current backup and re-create your database. Even though the default MySQL table type (MyISAM) does not have transactional capability, you should be able to bring the database back to its prefailure state in a matter of minutes if you have backed up the database and flushed the logs at regular intervals. If you write a script or create a batch file to perform this recovery process, the restoration may take only seconds. Once the process is semiautomated using a script or batch file, the key factors affecting restoration speed are file size and the number of statements that need to be rerun to bring the system up to date.



	[image: End Sidebar]








	




If both the index and description files are damaged or missing, you should first re-create the description file, and then re-create the index file.







[bookmark: 606][bookmark: wbp08P392]Performing Preventative Maintenance: A Stitch in Time

As the preceding sections make clear, recovering your database from a disastrous failure is almost always possible, and MySQL gives you many tools to achieve those ends. However, prevention is always preferable to repair or recovery.

Corrupted tables can cause system failure. MySQL provides you with maintenance tools, whose regular use can help avoid that undesirable end. Checking your tables once a week is considered a reasonable interval. Linux users can set up a cron job to do it automatically, and Windows users can set up a process in the Windows Scheduler.



		Caution 	
If the MySQL Server is running as usual (without locking the tables), it is possible to get an error result from checking a table, even when the table in question is actually okay.







Using Startup Table Check

If your MySQL Server is stopped and started regularly, you can place a myisam-recover option under the [mysqld] section in your .cnf or .ini configuration file, which will cause MySQL to check the tables automatically each time it starts up. When a table is opened, it will be checked and repaired if necessary. You can go one step further and change the syntax in the configuration file to read myisam-recover=BACKUP, which will cause backups of any changed data files to be saved under the default filename <table_name>_<datetime function>.BAK.




Using the OPTIMIZE TABLE Command


[bookmark: 607][bookmark: IDX-307]The OPTIMIZE TABLE command allows you to clean up after the changes made in a table during routine operation. It accomplishes four basic tasks:


	
Unused space is made usable.



	
Data files are defragmented.



	
Index pages are sorted.



	
Statistics are updated.





Any time you delete large parts of any table, or you have many changes to a variable-length table, you should run OPTIMIZE TABLE to do the basic housekeeping that keeps your tables less vulnerable to damage.

The OPTIMIZE TABLE command works with MyISAM and BDB tables. Its syntax is as follows:

OPTIMIZE TABLE <table_name or list of names>;

The OPTIMIZE TABLE command corresponds to running the myisamchk script with these options: --QUICK, --CHECK-CHANGE-TABLES, --SORT-INDEX, and --ANALYSE.








 







[bookmark: 608][bookmark: wbp08P405]Project 8-3 Simulate Damage and Restore a Table
In this project, you are going to simulate damage to your database and use a variety of methods to verify that damage and repair it. You will use the CHECK TABLE, REPAIR TABLE, OPTIMIZE TABLE, and RESTORE TABLE commands, as well as use the MySQLCC GUI to restore a database.



[bookmark: 609][bookmark: wbp08P407]Step by Step


	
Either from the command line or from the MySQL Administrator, stop your MySQL Server. Open a window to view the /mysql/data directory. Make a copy of the entire duckwear directory, saving it outside the /mysql path.



	
Open the duck_cust.myi file in a word processor. It should look like gibberish. Delete four or five characters from the middle of the file, save the changes, and then close the file. If the word processor asks if it is all right to save the file as .txt and lose all formatting, agree. Using whatever method you choose, restart your MySQL Server.[bookmark: 610][bookmark: IDX-308]




	
Open a command-line window and log in to the MySQL Client as root. Run the following commands:

USE duckwear;
CHECK TABLE duck_cust, duck_title, duck_sales QUICK;

You will see that duck_title and duck_sales check out okay, but duck_cust returns errors and is identified as corrupt.


[bookmark: IMG_194][image: Click To expand]



	
Execute the following REPAIR TABLE command to attempt to repair duck_cust, and then check the tables again to verify the repair.

REPAIR TABLE duck_cust USE_FRM;
CHECK TABLE duck_cust, duck_title, duck_sales QUICK;

The REPAIR TABLE command should return that the repair status is OK, and then all three tables should show that check status is OK.


[bookmark: IMG_195][image: Click To expand]

[bookmark: 611][bookmark: IDX-309]


	
Use the OPTIMIZE command on the duck_cust table.

OPTIMIZE TABLE duck_cust;

None of the tables you have made so far have had enough transactions to require optimization, so the result should show that the optimize status is OK.


[bookmark: IMG_196][image: Click To expand]



	
Once again, shut down the MySQL Server so you can simulate damage. When it is stopped, go to the /mysql/data.duckwear directory and delete the duck_title.MYD, duck_title.frm, and duck_title.MYI files. Restart the server.



	
In the MySQL Client, execute a SHOW TABLES command. The return will indicate the server has been disconnected—a result of stopping the server—but sending the same command again will usually result in a new connection. The duck_title table will no longer be listed in the SHOW TABLES report.



	
Begin repairing the duckwear database by using the RESTORE TABLE command in conjunction with the backup files that resulted from the BACKUP TABLE command you used in Project 8-2. The following code uses the path in the example in Project 8-2. Your path to the backup files may be different.

RESTORE TABLE duck_title FROM "D:/BackDuck";
SHOW TABLES;

The return of the RESTORE TABLE command should indicate that the restore status is OK, and the return of the SHOW TABLES command should list the duck_title table once more.


[bookmark: IMG_197][image: Click To expand]

[bookmark: 612][bookmark: IDX-310]


	
Stop the MySQL Server and go to the /mysql/data/duckwear directory. Delete the duck_sales.MYD, duck_sales.frm, and duck_sales.MYI files. Restart the MySQL Server.



	
Open the MySQLCC GUI and connect to your MySQL Server. Click the SQL icon button, which is the third button from the left side of the toolbar. The Query window should open.



	
Select File | Open or click the Open folder icon button. Browse to /mysql/bin and select the dw20090317.sql file, from the mysqldump script you used in Project 8-2. Click the Open button, and the file will open in the main viewing area of the Query window.


[bookmark: IMG_198][image: Click To expand]



		Note 	
The file will be clearly color-coordinated in the Query window to make the SQL command it contains easy to read.








	
Click the button with the exclamation mark icon (the fifth button from the right side of the toolbar) to execute the SQL commands in the .sql file. In the Messages area of the Query window, you will see a variety of error messages regarding the tables that are still there and do not need to be restored, and you may hear an error sound.[bookmark: 613][bookmark: IDX-311]




	
Send the SHOW TABLES command to the MySQL Client. You will get a disconnected message. Send the command again, and it will connect and return the list of tables. The duck_sales table is present once again.


[bookmark: IMG_199][image: Click To expand]









[bookmark: 614][bookmark: wbp08P423]Project Summary

This project gave you hands-on experience with CHECK TABLE, REPAIR TABLE, RESTORE TABLE, and OPTIMIZE TABLE. You also used the file from the mysqldump script in conjunction with the MySQLCC GUI to restore a missing table. These examples are simple because of the relatively small size of the database you are working with, but the ease of recovery is similar on larger databases.






 







[bookmark: 615][bookmark: wbp08P425]Module 8 Mastery Check

	
What does the following command accomplish?


GRANT ALL ON monsters.* TO vanhelsing@'%' IDENTIFIED BY "4ber4h4m";





	
What command allows the new user giles to log in only from the local host using the password fyarl68 and to look up or look at all databases and tables but nothing else?



	
What command allows you to remove the ALTER, INDEX, DELETE, and DROP privileges from the user morgan@kelson.org on the swords table of the arsenal database?



	
What series of commands removes all of the user privileges of woodchuck@dandd.com and then deletes the user account and wipes it from the system?



	
What are the possible privileges that can be removed from a user with the REVOKE command?



	
What must you always do before and after using the myisamchk script to avoid further damage to the database?[bookmark: 616][bookmark: IDX-312]




	
What types of backup files are used with the RESTORE command?



	
What type of backup file does the mysqldump script produce?



	
What command should you use to initially check the tables sandstorms, sandworms, and watercustoms?



	
What command should you use any time your database has had a great deal of changes made or a large amount of data deleted?








 




Appendix A:  Answers to Mastery Checks





[bookmark: 618][bookmark: wbpAppAP2]Module 1: Installing MySQL




	

[bookmark: N20]1. 


	

[bookmark: 619][bookmark: IDX-314][bookmark: 620][bookmark: IDX-313]Which pairs of the following words mean the same thing: row, field, key, record, index, column?


	

[image:  Row and record both refer to the sets of connected data in a table. Field and column refer to the individual pieces of data that form those sets. Key and index both refer to a field set as the specific piece of a record used for indexing the data for quicker retrieval. ]






	

[bookmark: N67]2. 


	

What is the distinguishing feature of a relational database?


	

[image:  Row and record both refer to the sets of connected data in a table. Field and column refer to the individual pieces of data that form those sets. Key and index both refer to a field set as the specific piece of a record used for indexing the data for quicker retrieval. ]






	

[bookmark: N100]3. 


	

Is open source software always free of cost?


	

[image: The key, which allows for indexing, is the distinguishing feature of a relational database. ]






	

[bookmark: N110]4. 


	

What are the seven criteria you should use to evaluate operating systems?


	

[image: The seven criteria for evaluating an OS are ease of use, reliability, speed, functionality, price, integration with Microsoft technologies, and availability of free/open source software. ]






	

[bookmark: N120]5. 


	

Of the seven criteria used to evaluate operating systems, which show the most difference?


	

[image: The price criterion displays the widest range of differences, often making it the deciding factor. ]






	

[bookmark: N130]6. 


	

In Windows, if you require tables larger than 4GB, on what type of file system will you need to install MySQL and what commands must be used when creating the tables?


	

[image: The file system must be NTFS or newer, and the tables must be made using the max_rows and avg_row_length commands. ]






	

[bookmark: N148]7. 


	

In Linux, what is the command syntax for installing an .rpm file?


	

[image: The proper syntax is either rpm -i - server filename - -client filename- or:  rpm  Uvh - server filename - rpm  Uvh - client filename - ]






	

[bookmark: N165]8. 


	

In Linux, what is the syntax on the two commands to set a password?


	

[image: The proper syntax for setting the MySQL password consists of these two lines:  usr/bin/mysqladmin -u root password -your password-/ usr /bin/mysqladmin -u root -h `hostname` password - your password - ]






	

[bookmark: N187]9. 


	

What does ODBC stand for and which OS is most likely to require it?


	

[image: ODBC stands for Open Database Connectivity, a database abstraction layer that allows (mostly Windows) applications to access the database.   ]






	

[bookmark: N201]10. 


	

Why does this guide initially choose to use the command line to interface with MySQL instead of a GUI?


	

[image: For the beginning learning process, typing the syntax on the command line has proved more conducive to long-term learning than the point-and-click environment of a GUI. ]







Answers



	

[bookmark: answer.N20]1. 

	

Row and record both refer to the sets of connected data in a table. Field and column refer to the individual pieces of data that form those sets. Key and index both refer to a field set as the specific piece of a record used for indexing the data for quicker retrieval.





	

[bookmark: answer.N67]2. 

	

Row and record both refer to the sets of connected data in a table. Field and column refer to the individual pieces of data that form those sets. Key and index both refer to a field set as the specific piece of a record used for indexing the data for quicker retrieval.





	

[bookmark: answer.N100]3. 

	
The key, which allows for indexing, is the distinguishing feature of a relational database.





	

[bookmark: answer.N110]4. 

	
The seven criteria for evaluating an OS are ease of use, reliability, speed, functionality, price, integration with Microsoft technologies, and availability of free/open source software.





	

[bookmark: answer.N120]5. 

	
The price criterion displays the widest range of differences, often making it the deciding factor.





	

[bookmark: answer.N130]6. 

	
The file system must be NTFS or newer, and the tables must be made using the max_rows and avg_row_length commands.





	

[bookmark: answer.N148]7. 

	
The proper syntax is either rpm -i <server filename> <client filename> or:rpm –Uvh < server filename >
rpm –Uvh < client filename >







	

[bookmark: answer.N165]8. 

	
The proper syntax for setting the MySQL password consists of these two lines:
usr/bin/mysqladmin -u root password <your password>/
usr/bin/mysqladmin -u root -h `hostname` password <your password>









	

[bookmark: answer.N187]9. 

	
ODBC stands for Open Database Connectivity, a database abstraction layer that allows (mostly Windows) applications to access the database.[bookmark: 621][bookmark: IDX-315]






	

[bookmark: answer.N201]10. 

	
For the beginning learning process, typing the syntax on the command line has proved more conducive to long-term learning than the point-and-click environment of a GUI.











 







[bookmark: 622][bookmark: wbpAppAP27]Module 2: Defining a Database



	

[bookmark: N13]1. 


	

Which TABLE type is the MySQL DEFAULT?


	

[image: The MySQL DEFAULT TABLE type is MyISAM. ]






	

[bookmark: N23]2. 


	

Which data types would you use to display the Date in one column and the Time in a separate column?


	

[image: The one column would be defined as the DATE type and the other column would be defined as the TIME type. ]






	

[bookmark: N33]3. 


	

How does the VARCHAR data type differ from the CHAR data type?


	

[image: Both CHAR and VARCHAR have an defined limit to the length of string value they may hold, but the VARCHAR data type varies in length if the string value placed in it is shorter than the defined limit. The CHAR data type is always the length of its defined limit. ]






	

[bookmark: N43]4. 


	

What are the two main rules for naming a TABLE?


	

[image: The two main rules for naming a table are:  a. A Table name may only have up to 64 characters  b. A Table name may not include characters backslash ( \ ), forward slash ( / ) or period ( . ).   ]






	

[bookmark: N72]5. 


	

What is the syntax to create a database called Angel and a table in it called Wesley with a TINYINT column called Fred?


	

[image: The following is the syntax to create a database called Angel and a table in it called Wesley with a TINYINT column called Fred :  CREATE DATABASE Angel; USE Angel; CREATE TABLE Wesley( Fred TINYINT) TYPE=MyISAM; ]






	

[bookmark: N125]6. 


	

How do you display the databases in your MySQL Server?


	

[image: To display the databases in your MySQL Server, use the command SHOW  DATABASES; . ]






	

[bookmark: N143]7. 


	

How do you display the tables in a database called Jet?[bookmark: 623][bookmark: IDX-316]


	

[image: To display the tables in a database called Jet , use the following syntax:  USE Jet;SHOW TABLES; or  SHOW TABLES FROM Jet; ]






	

[bookmark: N175]8. 


	

How do you display the layout or specifications of a table called Wraith if you are already using the database in which it is housed?


	

[image: To display the layout or specifications of a table called Wraith if you are already using the database in which it is housed, use the command DESC  Wraith; . ]






	

[bookmark: N203]9. 


	

How do you display the contents of a table called horse if you are already using the database in which it is housed?


	

[image: To display the contents of a table called horse if you are already using the database in which it is housed, use the command SELECT  *  FROM  horse;  ]






	

[bookmark: N238]10. 


	

If the horse table has the columns bridle, saddle, and blanket, how do you display the contents of saddle only?


	

[image: To display only the saddle column in the horse table, use the command SELECT  saddle  FROM  horse;  ]







Answers



	

[bookmark: answer.N13]1. 

	
The MySQL DEFAULT TABLE type is MyISAM.





	

[bookmark: answer.N23]2. 

	
The one column would be defined as the DATE type and the other column would be defined as the TIME type.





	

[bookmark: answer.N33]3. 

	
Both CHAR and VARCHAR have an defined limit to the length of string value they may hold, but the VARCHAR data type varies in length if the string value placed in it is shorter than the defined limit. The CHAR data type is always the length of its defined limit.





	

[bookmark: answer.N43]4. 

	
The two main rules for naming a table are:
	
A Table name may only have up to 64 characters



	
A Table name may not include characters backslash (\), forward slash (/) or period (.).











	

[bookmark: answer.N72]5. 

	
The following is the syntax to create a database called Angel and a table in it called Wesley with a TINYINT column called Fred:CREATE DATABASE Angel;
USE Angel;
CREATE TABLE Wesley(
Fred TINYINT)
TYPE=MyISAM;







	

[bookmark: answer.N125]6. 

	
To display the databases in your MySQL Server, use the command SHOW DATABASES;.





	

[bookmark: answer.N143]7. 

	
To display the tables in a database called Jet, use the following syntax:USE Jet;SHOW TABLES;


or

SHOW TABLES FROM Jet;






	

[bookmark: answer.N175]8. 

	
To display the layout or specifications of a table called Wraith if you are already using the database in which it is housed, use the command DESC Wraith;.





	

[bookmark: answer.N203]9. 

	
To display the contents of a table called horse if you are already using the database in which it is housed, use the command SELECT * FROM horse;






	

[bookmark: answer.N238]10. 

	
To display only the saddle column in the horse table, use the command SELECT saddle FROM horse;












 







[bookmark: 624][bookmark: wbpAppAP57]Module 3: Manipulating a Database



	

[bookmark: N13]1. 


	

How do you make a copy of the table wolfhounds, including its data?


	

[image: Use the following to make a copy of the wolfhounds table and its data:  CREATE TABLE copy_wolfhounds SELECT * FROM wolfhounds; ]






	

[bookmark: N36]2. 


	

If you have a table called sport and it has the fields football, basketball, soccer, and hockey, how do you make a table called ballgames without the hockey field?


	

[image: To make a ballgames table without the hockey field, use the following:  CREATE TABLE ballgames SELECT football, basketball, soccer FROM sports; ]






	

[bookmark: N99]3. 


	

What kind of table resides in memory and lasts only as long as the MySQL Client’s current connection?


	

[image: A TEMPORARY table resides in memory and lasts as long as the MySQL Client s current connection. ]






	

[bookmark: N113]4. 


	

What does the following command accomplish?[bookmark: 625][bookmark: IDX-317]


LOAD DATA INFILE '\documents\games_stats.txt'
INTO TABLE stat_sheet
FIELDS TERMINATED BY ':'
LINES TERMINATED BY '\r\n';

	

[image: It places data separated by colons from a file called game_stats.txt into an already existing table called stat_sheet . ]






	

[bookmark: N135]5. 


	

What are the four options for the ALTER TABLE command and what to they do?


	

[image: The four options that can be used with ALTER  TABLE are ADD , MODIFY , CHANGE , and DROP . ADD inserts a new field definition into a table. MODIFY changes the format of an existing field. CHANGE renames an existing field. DROP deletes an existing field or index from a table. ]






	

[bookmark: N197]6. 


	

What command inserts only entire records into a table?


	

[image: The REPLACE  INTO command inserts, or deletes and inserts, entire rows (or records). ]






	

[bookmark: N215]7. 


	

What does a table need to have in order to use the REPLACE INTO command and avoid inserting duplicate records?


	

[image: If a table has a UNIQUE index or PRIMARY key, then REPLACE  INTO will delete an existing record with a duplicate key or index field, and then insert the new record. ]






	

[bookmark: N253]8. 


	

What do you type on the command line to temporarily turn off the safe-updates option?


	

[image: To temporarily turn off the safe-updates option, type the following at the command line:  --safe-updates=0 ]






	

[bookmark: N276]9. 


	

Which command allows you to insert data into specific fields within records?


	

[image: The UPDATE command allows you to insert data into a single or multiple specific fields in one or more records. ]






	

[bookmark: N290]10. 


	

What does the following command do?


UPDATE wine_list
SET color="red"
WHERE variety="Merlot";

	

[image: It searches the wine_list table, and in every record where it finds the string `Merlot` in the variety field, it places the string `red` in the color field. ]






	

[bookmark: N324]11. 


	

Which command(s) removes a table and which command(s) removes only the data in the table?


	

[image: The DROP command removes the entire table. The DELETE and TRUNCATE commands get rid of the data while leaving the table structure. ]






	

[bookmark: N346]12. 


	

How is TRUNCATE different from DELETE?[bookmark: 626][bookmark: IDX-318]


	

[image: The DELETE command removes the data one record at a time, leaving the table intact. The TRUNCATE command drops the entire table all at once, and then re-creates the table structure from the file where its definitions are saved. ]






	

[bookmark: N380]13. 


	

What does the following command do?



ALTER TABLE horse_gear
MODIFY num_code MEDIUMINT(9) PRIMARY KEY NOT NULL AUTO_INCREMENT,
MODIFY feed CHAR(15) NOT NULL,
CHANGE saddles_bridles tack CHAR(20) NOT NULL,
ADD blanket ENUM(‘Yes’, ‘No’)
DROP color;



	

[image: This ALTER  TABLE command changes the horse_gear table in the following manner:  * It makes the existing field num_code a MEDIUMINT type that is nine characters long and defines it as an auto-incrementing primary key with a NOT  NULL default.  * It changes the field feed from whatever it used to be into a CHAR type that is 15 characters long and has a NOT  NULL default.  * It changes the name of the field saddles_bridles to tack .  * It adds an enumerated list field called blanket , which can hold only the values Yes or No.  * It removes a field called color .   ]







Answers



	

[bookmark: answer.N13]1. 

	
Use the following to make a copy of the wolfhounds table and its data:CREATE TABLE copy_wolfhounds
SELECT * FROM wolfhounds;







	

[bookmark: answer.N36]2. 

	
To make a ballgames table without the hockey field, use the following:CREATE TABLE ballgames
SELECT football, basketball, soccer FROM sports;







	

[bookmark: answer.N99]3. 

	
A TEMPORARY table resides in memory and lasts as long as the MySQL Client’s current connection.





	

[bookmark: answer.N113]4. 

	
It places data separated by colons from a file called game_stats.txt into an already existing table called stat_sheet.





	

[bookmark: answer.N135]5. 

	
The four options that can be used with ALTER TABLE are ADD, MODIFY, CHANGE, and DROP. ADD inserts a new field definition into a table. MODIFY changes the format of an existing field. CHANGE renames an existing field. DROP deletes an existing field or index from a table.





	

[bookmark: answer.N197]6. 

	
The REPLACE INTO command inserts, or deletes and inserts, entire rows (or records).





	

[bookmark: answer.N215]7. 

	
If a table has a UNIQUE index or PRIMARY key, then REPLACE INTO will delete an existing record with a duplicate key or index field, and then insert the new record.





	

[bookmark: answer.N253]8. 

	
To temporarily turn off the safe-updates option, type the following at the command line:--safe-updates=0







	

[bookmark: answer.N276]9. 

	
The UPDATE command allows you to insert data into a single or multiple specific fields in one or more records.





	

[bookmark: answer.N290]10. 

	
It searches the wine_list table, and in every record where it finds the string "Merlot" in the variety field, it places the string "red" in the color field.





	

[bookmark: answer.N324]11. 

	
The DROP command removes the entire table. The DELETE and TRUNCATE commands get rid of the data while leaving the table structure.





	

[bookmark: answer.N346]12. 

	
The DELETE command removes the data one record at a time, leaving the table intact. The TRUNCATE command drops the entire table all at once, and then re-creates the table structure from the file where its definitions are saved.





	

[bookmark: answer.N380]13. 

	
This ALTER TABLE command changes the horse_gear table in the following manner:
	
It makes the existing field num_code a MEDIUMINT type that is nine characters long and defines it as an auto-incrementing primary key with a NOT NULL default.



	
It changes the field feed from whatever it used to be into a CHAR type that is 15 characters long and has a NOT NULL default.



	
It changes the name of the field saddles_bridles to tack.



	
It adds an enumerated list field called blanket, which can hold only the values Yes or No.



	
It removes a field called color.

















 







[bookmark: 627][bookmark: wbpAppAP103]Module 4: Basic Reporting



	

[bookmark: N13]1. 


	

What is the command to list all the data in the monsters table?


	

[image: The correct code is:  SELECT * FROM monsters; ]






	

[bookmark: N32]2. 


	

What is the command to list only the records with the values "vampire" and "werewolf" in the m_types field of the monsters table?


	

[image: The correct code is:  SELECT * FROM monsters WHERE m_types=`vampire` AND m_types=`werewolf`; ]






	

[bookmark: N69]3. 


	

What does the following command do?


SELECT m_types FROM monsters LIMIT 13;

	

[image: It lists the contents of the m_types column for the first 13 records in the monster table.   ]






	

[bookmark: N95]4. 


	

How do you view the records for the m_active field in the monsters table, starting with record 9 and listing the next 13 records?


	

[image: The simplest correct code is:  SELECT m_active FROM monsters LIMIT 8,13; ]






	

[bookmark: N120]5. 


	

How do you list each unique entry in the m_types field of the monsters table?


	

[image: The simplest correct code is:  SELECT DISTINCT m_types FROM monsters; ]






	

[bookmark: N145]6. 


	

What is the code for listing the m_names, m_types, and m_active fields in the monsters table, using the headers Monster Names, Kind of Monster, and Day/Night/Both, respectively.


	

[image: The code for such a list is:  SELECT m_names AS `Monster Names`, m_types AS `Kind of Monster`,m_active as `Day/Night/Both` FROM monsters; ]






	

[bookmark: N183]7. 


	

What are the two types of operators used for comparisons in the WHERE clause?


	

[image: The two types of operators used for comparison in WHERE clauses are arithmetic and logical. ]






	

[bookmark: N203]8. 


	

What are the four basic commands for viewing databases and tables?


	

[image: The four most basic commands to view databases and tables are:  SHOW DATABASES; USE - database_name -; SHOW TABLES; DESC - table_name -; ]






	

[bookmark: N224]9. 


	

What are two different ways that a WHERE clause could specify a numeric range of data between 42 and 113 in the field some_number?


	

[image: The range can be specified in a WHERE clause any of the following ways:  WHERE some_number-=42 AND some_number-=113; WHERE some_number BETWEEN 42 AND 113; WHERE some_number -41 and -114; ]






	

[bookmark: N253]10. 


	

How can you display entire records from the monsters table that contain "vampire" in the m_types field and a name beginning with the letter D in the m_names field?


	

[image: Use the following code:  SELECT * FROM monsters WHERE m_types=`vampire` AND m_names LIKE `D%`;   ]






	

[bookmark: N300]11. 


	

How do you list m_numbers and m_names fields of every instance in the monsters table where you know the m_creators field should read "Joss" but due to a typo, the m_creators entry is not capitalized?


	

[image: Use the following code:  SELECT m_numbers, m_names FROM monsters WHERE BINARY m_creators=`joss`; ]







Answers



	

[bookmark: answer.N13]1. 

	
The correct code is:SELECT * FROM monsters;







	

[bookmark: answer.N32]2. 

	
The correct code is:SELECT * FROM monsters
WHERE m_types="vampire" AND m_types="werewolf";







	

[bookmark: answer.N69]3. 

	
It lists the contents of the m_types column for the first 13 records in the monster table.[bookmark: 628][bookmark: IDX-319]






	

[bookmark: answer.N95]4. 

	
The simplest correct code is:SELECT m_active FROM monsters
LIMIT 8,13;







	

[bookmark: answer.N120]5. 

	
The simplest correct code is:SELECT DISTINCT m_types FROM monsters;







	

[bookmark: answer.N145]6. 

	
The code for such a list is:
SELECT m_names AS "Monster Names", m_types AS "Kind of Monster", 
m_active as "Day/Night/Both" FROM monsters;









	

[bookmark: answer.N183]7. 

	
The two types of operators used for comparison in WHERE clauses are arithmetic and logical.





	

[bookmark: answer.N203]8. 

	
The four most basic commands to view databases and tables are:SHOW DATABASES;
USE <database_name>;
SHOW TABLES;
DESC <table_name>;







	

[bookmark: answer.N224]9. 

	
The range can be specified in a WHERE clause any of the following ways:WHERE some_number>=42 AND some_number<=113;
WHERE some_number BETWEEN 42 AND 113;
WHERE some_number >41 and <114;







	

[bookmark: answer.N253]10. 

	
Use the following code:SELECT * FROM monsters
WHERE m_types="vampire" AND m_names LIKE "D%";[bookmark: 629][bookmark: IDX-320]








	

[bookmark: answer.N300]11. 

	
Use the following code:SELECT m_numbers, m_names FROM monsters
WHERE BINARY m_creators="joss";













 







[bookmark: 630][bookmark: wbpAppAP146]Module 5: Advanced Reporting



	

[bookmark: N13]1. 


	

What does the following command return?



SELECT ep_title AS Album, Band,
IF(Release>1964 and Release<=1969, "60's"," ") AS Beatles Era,
IF(Release>1979 and Release<1990, "New Wave"," ") AS "Hair Band Era",
FROM RecordCollection
ORDER BY Band;



	

[image: It returns a report with the headers Album, Band, Beatles Era, and Hair Band Era, arranged by sorting the Band column and putting either 60's or a space in the Beatles Era column and New  Wave or a space in the Hair Band Era. ]






	

[bookmark: N40]2. 


	

What is the purpose of the CASE…WHEN function?


	

[image: It controls the flow of data to the resulting output report. ]






	

[bookmark: N56]3. 


	

What are the four ways to control how a column of fields rounds off numeric content?


	

[image:  ROUND , CEILING , FLOOR , and TRUNCATE all allow you to control the way a numeric field is rounded. ]






	

[bookmark: N81]4. 


	

What does the code LPAD sale_price, 5, "$" return, when sale_price contains a string value of 9.95?


	

[image: It returns the string $$$$$9.95 . ]






	

[bookmark: N128]5. 


	

From a table called cust_orders that has the columns cust_num, design_num, design_name, quantity, and price, make a report that shows the total quantity of outfits bought by cust_num 13.


	

[image: The code would look like this:  select sum(quantity) from cust_orders where cust_num=13; ]






	

[bookmark: N189]6. 


	

What would the following code return?


concat_ws(" …  ", "There can be", "Only ONE")

	

[image: It would return the string There  can  be     Only  ONE . ]






	

[bookmark: N227]7. 


	

When is it required that you use the table_name.field_name syntax in your JOIN clause?[bookmark: 631][bookmark: IDX-321]


	

[image: You must use the table_name.field_name syntax when you are selecting a field that has exactly the same field name from each table. ]






	

[bookmark: N257]8. 


	

Can you use only the ORDER BY clause in the SELECT syntax?


	

[image: No, the GROUP  BY clause must always come before ORDER  BY clause in the SELECT syntax. ]






	

[bookmark: N305]9. 


	

Which function returns the current date and time on the computer on which you are working?


	

[image: The NOW function returns the current date and time. ]






	

[bookmark: N319]10. 


	

What does the following command do?


SELECT Range, AVG(height) FROM Mountains GROUP BY Range
HAVING Range="Rockies";

	

[image: It returns an average of the height of the peaks listed in the Rockies table. ]







Answers



	

[bookmark: answer.N13]1. 

	
It returns a report with the headers Album, Band, Beatles Era, and Hair Band Era, arranged by sorting the Band column and putting either 60's or a space in the Beatles Era column and New Wave or a space in the Hair Band Era.





	

[bookmark: answer.N40]2. 

	
It controls the flow of data to the resulting output report.





	

[bookmark: answer.N56]3. 

	

ROUND, CEILING, FLOOR, and TRUNCATE all allow you to control the way a numeric field is rounded.





	

[bookmark: answer.N81]4. 

	
It returns the string $$$$$9.95.





	

[bookmark: answer.N128]5. 

	
The code would look like this:select sum(quantity)
from cust_orders
where cust_num=13;







	

[bookmark: answer.N189]6. 

	
It would return the string There can be … Only ONE.





	

[bookmark: answer.N227]7. 

	
You must use the table_name.field_name syntax when you are selecting a field that has exactly the same field name from each table.





	

[bookmark: answer.N257]8. 

	
No, the GROUP BY clause must always come before ORDER BY clause in the SELECT syntax.





	

[bookmark: answer.N305]9. 

	
The NOW function returns the current date and time.





	

[bookmark: answer.N319]10. 

	
It returns an average of the height of the peaks listed in the Rockies table.











 







[bookmark: 632][bookmark: wbpAppAP178]Module 6: GUI Interfaces for Data Handling and Administration



	

[bookmark: N13]1. 


	

What is an Alpha version release?


	

[image: An Alpha version means that the program is still in the development stage and that bugs can be expected. Sections of the code may not be written or entirely completed. ]






	

[bookmark: N23]2. 


	

How do MySQLCC and MySQL Administrator differ?


	

[image: MySQL Administrator is aimed at administering database functions and design. MySQLCC does some administration, but it also allows you to edit, delete, and add to the contents of a database, as well as adjust its format. ]






	

[bookmark: N33]3. 


	

How can you change or set Hot Keys with MySQLCC?


	

[image: The Hot Key link in the Control Center dropdown menu or Toolbar button gives access to the Hot Key Editor where existing Hot Keys can be altered or new Hot Keys defined. ]






	

[bookmark: N43]4. 


	

What happens when you select different levels on the tree pane of MySQLCC?


	

[image: The toolbar buttons change to reflect functions that relate to that particular selection. ]






	

[bookmark: N53]5. 


	

What is the MySQL recommendation for buffer size?


	

[image: The recommended buffer size is 25 percent of your system s available RAM. ]






	

[bookmark: N63]6. 


	

Which of these two GUIs allows you to start and stop the MySQL server by pressing a button?


	

[image: MySQL Administrator allows you to start and stop the server by pressing a button.   ]






	

[bookmark: N77]7. 


	

What four areas of system health can you monitor with MySQL Administrator?


	

[image: The four areas you can monitor in the Health section of MySQL Administrator are Connection Health, Memory Health, Status Variables, and System Variables. ]






	

[bookmark: N87]8. 


	

Where do you go in MySQL Administrator to set up a variety of system logs?


	

[image: The Log Files tab of the Startup Variables section in MySQL Administrator allows you to set up Binary, Query, Error, Slow Queries, Update, and ISAM log files. ]






	

[bookmark: N97]9. 


	

How do you change the main display window in MySQLCC?


	

[image: Selecting a database or table from the Console Manager listing changes the main console window to reflect data pertaining to your selection? ]






	

[bookmark: N107]10. 


	

What causes buttons to appear and disappear from the toolbar in MySQLCC?


	

[image: Choosing a server, database, or table in the Console Manager listing can cause buttons to appear or disappear from the toolbar, depending on whether or not they pertain to the selected item. ]







Answers



	

[bookmark: answer.N13]1. 

	
An Alpha version means that the program is still in the development stage and that bugs can be expected. Sections of the code may not be written or entirely completed.





	

[bookmark: answer.N23]2. 

	
MySQL Administrator is aimed at administering database functions and design. MySQLCC does some administration, but it also allows you to edit, delete, and add to the contents of a database, as well as adjust its format.





	

[bookmark: answer.N33]3. 

	
The Hot Key link in the Control Center dropdown menu or Toolbar button gives access to the Hot Key Editor where existing Hot Keys can be altered or new Hot Keys defined.





	

[bookmark: answer.N43]4. 

	
The toolbar buttons change to reflect functions that relate to that particular selection.





	

[bookmark: answer.N53]5. 

	
The recommended buffer size is 25 percent of your system’s available RAM.





	

[bookmark: answer.N63]6. 

	
MySQL Administrator allows you to start and stop the server by pressing a button.[bookmark: 633][bookmark: IDX-322]






	

[bookmark: answer.N77]7. 

	
The four areas you can monitor in the Health section of MySQL Administrator are Connection Health, Memory Health, Status Variables, and System Variables.





	

[bookmark: answer.N87]8. 

	
The Log Files tab of the Startup Variables section in MySQL Administrator allows you to set up Binary, Query, Error, Slow Queries, Update, and ISAM log files.





	

[bookmark: answer.N97]9. 

	
Selecting a database or table from the Console Manager listing changes the main console window to reflect data pertaining to your selection?





	

[bookmark: answer.N107]10. 

	
Choosing a server, database, or table in the Console Manager listing can cause buttons to appear or disappear from the toolbar, depending on whether or not they pertain to the selected item.











 







[bookmark: 634][bookmark: wbpAppAP199]Module 7: Interfacing with Programs



	

[bookmark: N13]1. 


	

What do the acronyms PHP and HTML stand for?


	

[image: PHP stands for Pre-Hypertext Processor, and HTML stands for Hypertext Markup Language. ]






	

[bookmark: N23]2. 


	

What does the following line of code do?


$link = mysql_connect('localhost', 'ron', 'sc0rp1o');

	

[image: It creates a link to a MySQL database housed on the localhost server for a user called ron with a password of sc0rp1o . ]






	

[bookmark: N45]3. 


	

What symbol do you add to the beginning of a function name to suppress the warning output?


	

[image: You add an at symbol ( @ ) to the beginning of a function if you want to suppress the warning output. ]






	

[bookmark: N59]4. 


	

What is the PHP equivalent of the MySQL command SHOW TABLES?


	

[image: The PHP equivalent of SHOW  TABLES is mysql_list_tables() . ]






	

[bookmark: N93]5. 


	

What do the PHP functions for forcing type casting do?


	

[image: The PHP functions to force type casting set a variable to a specific type, such as Boolean, integer, float, string, array, object, or null. ]






	

[bookmark: N103]6. 


	

What security issue does the mysql_escape_string() function guard against?


	

[image: The mysql_escape_string() function guards against SQL injections.   ]






	

[bookmark: N127]7. 


	

What two methods in PEAR::DB are used to deal with the results from a query (or prepare/execute)?


	

[image: The fetchInto() and fetchRow() methods in PEAR::DB deal with the results from a query (or prepare/execute). ]






	

[bookmark: N145]8. 


	

What is database abstraction?


	

[image: Database abstraction is the separation between application code and database-specific functions in a mixed environment, which makes these issues more manageable. ]






	

[bookmark: N155]9. 


	

What are the two ways to export data from MySQL and import data into Microsoft Excel?


	

[image: The two ways in which you can export data from MySQL and import data to Excel are by file and by ODBC connection. ]






	

[bookmark: N165]10. 


	

How can Microsoft Access be directly linked to MySQL in order to view its data?


	

[image: Microsoft Access can be directly linked to a MySQL database using ODBC, allowing you to view its data and manipulate it in the database, but not change the table s format. ]







Answers



	

[bookmark: answer.N13]1. 

	
PHP stands for Pre-Hypertext Processor, and HTML stands for Hypertext Markup Language.





	

[bookmark: answer.N23]2. 

	
It creates a link to a MySQL database housed on the localhost server for a user called ron with a password of sc0rp1o.





	

[bookmark: answer.N45]3. 

	
You add an at symbol (@) to the beginning of a function if you want to suppress the warning output.





	

[bookmark: answer.N59]4. 

	
The PHP equivalent of SHOW TABLES is mysql_list_tables().





	

[bookmark: answer.N93]5. 

	
The PHP functions to force type casting set a variable to a specific type, such as Boolean, integer, float, string, array, object, or null.





	

[bookmark: answer.N103]6. 

	
The mysql_escape_string() function guards against SQL injections.[bookmark: 635][bookmark: IDX-323]






	

[bookmark: answer.N127]7. 

	
The fetchInto() and fetchRow() methods in PEAR::DB deal with the results from a query (or prepare/execute).





	

[bookmark: answer.N145]8. 

	
Database abstraction is the separation between application code and database-specific functions in a mixed environment, which makes these issues more manageable.





	

[bookmark: answer.N155]9. 

	
The two ways in which you can export data from MySQL and import data to Excel are by file and by ODBC connection.





	

[bookmark: answer.N165]10. 

	
Microsoft Access can be directly linked to a MySQL database using ODBC, allowing you to view its data and manipulate it in the database, but not change the table’s format.











 







[bookmark: 636][bookmark: wbpAppAP221]Module 8: Basic Administration and Backups



	

[bookmark: N13]1. 


	

What does the following command accomplish?



GRANT ALL ON monsters.* TO vanhelsing@'%' IDENTIFIED BY "4ber4h4m";



	

[image: It creates a user named vanhelsing who can connect from any host to any table in the monsters database and whose password is 4ber4h4m . ]






	

[bookmark: N40]2. 


	

What command allows the new user giles to log in only from the local host using the password fyarl68 and to look up or look at all databases and tables but nothing else?


	

[image: The command is as follows:  GRANT SELECT, SHOW ON *.* TO giles@localhost INDENTIFIED BY `fyarl68`; ]






	

[bookmark: N66]3. 


	

What command allows you to remove the ALTER, INDEX, DELETE, and DROP privileges from the user morgan@kelson.org on the swords table of the arsenal database?


	

[image: The command is as follows:  REVOKE ALTER, INDEX, DELETE, DROP, ON arsenal.swords FROM morgan@kelson.org; ]






	

[bookmark: N125]4. 


	

What series of commands removes all of the user privileges of woodchuck@dandd.com and then deletes the user account and wipes it from the system?


	

[image: The commands are as follows:  REVOKE ALL ON *.* FROM woodchuck@dandd.com; DELETE FROM mysql.user WHERE USER=`woodchuck` AND HOST= `dandd.com`; FLUSH PRIVILEGES;   ]






	

[bookmark: N151]5. 


	

What are the possible privileges that can be removed from a user with the REVOKE command?


	

[image: The privileges that can be removed using the REVOKE command are SELECT , INSERT , UPDATE , DELETE , CREATE , DROP , GRANT  OPTION , INDEX , and ALTER . ]






	

[bookmark: N211]6. 


	

What must you always do before and after using the myisamchk script to avoid further damage to the database?


	

[image: You should always issue the LOCK  TABLE command before using the myisamchk script and the UNLOCK  TABLE command after using it. ]






	

[bookmark: N247]7. 


	

What types of backup files are used with the RESTORE command?


	

[image: The RESTORE command uses .frm and .MYD files. ]






	

[bookmark: N267]8. 


	

What type of backup file does the mysqldump script produce?


	

[image: The mysqldump script results in a .sql file. ]






	

[bookmark: N287]9. 


	

What command should you use to initially check the tables sandstorms, sandworms, and watercustoms?


	

[image: The following CHECK  TABLE command, with the QUICK option, should be tried first:  CHECK TABLE sandstorms, sandworms, watercustoms QUICK; ]






	

[bookmark: N330]10. 


	

What command should you use any time your database has had a great deal of changes made or a large amount of data deleted?


	

[image: You should run the OPTIMIZE  TABLE command when a lot of transactions have taken place or when sections of data have been deleted from a table. ]







Answers



	

[bookmark: answer.N13]1. 

	
It creates a user named vanhelsing who can connect from any host to any table in the monsters database and whose password is 4ber4h4m.





	

[bookmark: answer.N40]2. 

	
The command is as follows:
GRANT SELECT, SHOW ON *.* TO giles@localhost INDENTIFIED BY "fyarl68";









	

[bookmark: answer.N66]3. 

	
The command is as follows:
REVOKE ALTER, INDEX, DELETE, DROP, ON arsenal.swords FROM morgan@kelson.org;









	

[bookmark: answer.N125]4. 

	
The commands are as follows:REVOKE ALL ON *.* FROM woodchuck@dandd.com;
DELETE FROM mysql.user
WHERE USER="woodchuck"
AND HOST= "dandd.com";
FLUSH PRIVILEGES;[bookmark: 637][bookmark: IDX-324]








	

[bookmark: answer.N151]5. 

	
The privileges that can be removed using the REVOKE command are SELECT, INSERT, UPDATE, DELETE, CREATE, DROP, GRANT OPTION, INDEX, and ALTER.





	

[bookmark: answer.N211]6. 

	
You should always issue the LOCK TABLE command before using the myisamchk script and the UNLOCK TABLE command after using it.





	

[bookmark: answer.N247]7. 

	
The RESTORE command uses .frm and .MYD files.





	

[bookmark: answer.N267]8. 

	
The mysqldump script results in a .sql file.





	

[bookmark: answer.N287]9. 

	
The following CHECK TABLE command, with the QUICK option, should be tried first:CHECK TABLE sandstorms, sandworms, watercustoms QUICK;







	

[bookmark: answer.N330]10. 

	
You should run the OPTIMIZE TABLE command when a lot of transactions have taken place or when sections of data have been deleted from a table.











 






Appendix B:  Reserved Words

[bookmark: 639][bookmark: IDX-327][bookmark: 640][bookmark: IDX-326][bookmark: 641][bookmark: IDX-325]MySQL has a list of reserved words that are used as commands or options and clauses in  commands. These words should be avoided when naming columns, tables, or databases within your MySQL server. Table B-1 has been provided as a reference to help avoid such unrecommended usage, as well as provide easy access to these words for syntax verification.

[bookmark: 642][bookmark: table.Lib89]


Table B-1:  Reserved Words



	
ADD

	
COLUMNS

	
DISTINCTROW

	
HOUR_MINUTE





	
ALL

	
CONDITION

	
DIV

	
HOUR_SECOND





	
ALTER

	
CONNECTION

	
DOUBLE

	
IF





	
AND

	
CONSTRAINT

	
DROP

	
IGNORE





	
AS

	
CONTINUE

	
ELSE

	
IN





	
ANALYZE

	
CREATE

	
ELSEIF

	
INDEX





	
ASC

	
CROSS

	
ENCLOSED

	
INFILE





	
ASENSITIVE

	
CURRENT_DATE

	
ESCAPED

	
INNER





	
AUTO_INCREMENT

	
CURRENT_TIME

	
EXISTS

	
INNODB





	
BDB

	
CURRENT_TIMESTAMP

	
EXIT

	
INOUT





	
BEFORE

	
CURSOR

	
EXPLAIN

	
INSENSITIVE





	
BERKELEYDB

	
DATABASE

	
FALSE

	
INSERT





	
BETWEEN

	
DATABASES

	
FETCH

	
INT





	
BIGINT

	
DAY_HOUR

	
FIELDS

	
INTEGER





	
BINARY

	
DAY_MICROSECOND

	
FLOAT

	
INTERVAL





	
BLOB

	
DAY_MINUTE

	
FOR

	
INTO





	
BOTH

	
DAY_SECOND

	
FORCE

	
IO_THREAD





	
BY

	
DEC

	
FOREIGN

	
IS





	
CALL

	
DECIMAL

	
FOUND

	
ITERATE





	
CASCADE

	
DECLARE

	
FRAC_SECOND

	
JOIN





	
CASE

	
DEFAULT

	
FROM

	
KEY





	
CHANGE

	
DELAYED

	
FULLTEXT

	
KEYS





	
CHAR

	
DELETE

	
GRANT

	
KILL





	
CHARACTER

	
DESC

	
GROUP

	
LEADING





	
CHECK

	
DESCRIBE

	
HAVING

	
LEAVE





	
COLLATE

	
DETERMINISTIC

	
HIGH_PRIORITY

	
LEFT





	
COLUMN

	
DISTINCT

	
HOUR_MICROSECOND

	
LIKE





	
LIMIT

	
OUT

	
SPECIFIC

	
TRAILING





	
LINES

	
OUTER

	
SQL

	
TRUE





	
LOAD

	
OUTFILE

	
SQLEXCEPTION

	
UNDO





	
LOCALTIME

	
PRECISION

	
SQLSTATE

	
UNION





	
LOCALTIMESTAMP

	
PRIMARY

	
SQLWARNING

	
UNIQUE





	
LOCK

	
PRIVILEGES

	
SQL_BIG_RESULT

	
UNLOCK





	
LONG

	
PROCEDURE

	
SQL_CALC_FOUND_ROWS

	
UNSIGNED





	
LONGBLOB

	
PURGE

	
SQL_SMALL_RESULT

	
UPDATE





	
LONGTEXT

	
READ

	
SQL_TSI_DAY

	
USAGE





	
LOOP

	
REAL

	
SQL_TSI_FRAC_SECOND

	
USE





	
LOW_PRIORITY

	
REFERENCES

	
SQL_TSI_HOUR

	
USER_RESOURCES





	
MASTER_SERVER_ID

	
REGEXP

	
SQL_TSI_MINUTE

	
USING





	
MATCH

	
RENAME

	
SQL_TSI_MONTH

	
UTC_DATE





	
MEDIUMBLOB

	
REPEAT

	
SQL_TSI_QUARTER

	
UTC_TIME





	
MEDIUMINT

	
REPLACE

	
SQL_TSI_SECOND

	
UTC_TIMESTAMP





	
MEDIUMTEXT

	
REQUIRE

	
SQL_TSI_WEEK

	
VALUES





	
MIDDLEINT

	
RESTRICT

	
SQL_TSI_YEAR

	
VARBINARY





	
MINUTE_MICROSECOND

	
RETURN

	
SSL

	
VARCHAR





	
MINUTE_SECOND

	
REVOKE

	
STARTING

	
VARCHARACTER





	
MOD

	
RIGHT

	
STRAIGHT_JOIN

	
VARYING





	
NATURAL

	
RLIKE

	
STRIPED

	
WHEN





	
NOT

	
SECOND_MICROSECOND

	
TABLE

	
WHERE





	
NO_WRITE_TO_BINLOG

	
SELECT

	
TABLES

	
WHILE





	
NULL

	
SENSITIVE

	
TERMINATED

	
WITH





	
NUMERIC

	
SEPARATOR

	
THEN

	
WRITE





	
ON

	
SET

	
TIMESTAMPADD

	
XOR





	
OPTIMIZE

	
SHOW

	
TIMESTAMPDIFF

	
YEAR_MONTH





	
OPTION

	
SMALLINT

	
TINYBLOB

	
ZEROFILL





	
OPTIONALLY

	
SOME

	
TINYINT

	 



	
OR

	
SONAME

	
TINYTEXT

	 



	
ORDER

	
SPATIAL

	
TO

	 






 




Appendix C:  PHP Installation and Basic Syntax

[bookmark: 644][bookmark: IDX-330][bookmark: 645][bookmark: IDX-329]PHP began when Rasmus Lerdorf, in 1995, wrote a set of Perl scripts to track his online resume. The acronym PHP referred to using the scripts as his “Personal Home Page” tools. Subsequently, PHP/FI (Personal Home Page/Forms Interpreter) was released to the public. It has evolved into a popular and efficient language for web applications.

One of the reasons for PHP’s popularity is that it can be easily integrated into web page HTML code. HTML tags directly identify the PHP code to be interpreted when viewed with a web server supporting PHP. Two of the most popular web servers that support PHP are Apache and Internet Information Services (IIS). The HTML tags that identify PHP code are standard, allowing the interface between the HTML web page source and the PHP application to be very efficient and convenient to maintain across various server platforms.

PHP is described as a web-embedded language, which means that the PHP code is embedded in, or inserted as a part of, the HTML source code. In addition to tying in closely with HTML, the PHP code is executed on a web server in the client/server architecture. The combination of HTML and PHP code in a web page is interpreted and executed when a page is requested by a browser viewing the page. In that way, it supports dynamic web page responses, which means that web pages can change depending on user input or other variable information. Any time you have looked at a web page with the current date and time, for instance, you have viewed a dynamic web page.






[bookmark: 646][bookmark: wbpAppCP5]PHP and MySQL

PHP, like MySQL, is an open-source product with all the reliability and affordability that usually implies. PHP and MySQL also combine in a way that makes them ideal for a data-driven web site.



		Note 	
The PHP open source, as well as a great deal of useful information, is available from the PHP web site at http://www.php.net.







MySQL does not take up storage space or use large amounts of your CPU’s resources; therefore, while it is ideal for small and medium database applications, it is also scalable for larger applications with little impact on its performance. In addition, MySQL’s performance is outstanding, which makes it ideal for dynamic web applications.

The PHP server-side scripting language is easy to code, and all of its output goes directly to the browser, including errors. This makes it a great fit for dynamic web applications also.

The MySQL/PHP combination is collaborative. You’ll find a wealth of documentation and support. Bugs are rapidly fixed. New features are openly considered.




 







[bookmark: 647][bookmark: wbpAppCP11]PHP Setup

[bookmark: 648][bookmark: IDX-331]PHP resides on the web server. For most web servers, PHP support is active; however, for some stand-alone systems, especially Windows, you might need to activate or install the PHP support. Activation of PHP on Linux systems is usually taken care of during installation. Refer to the documentation for your specific version of Linux for details regarding PHP installation.



[bookmark: 649][bookmark: wbpAppCP13]Checking for PHP Activation

On Windows systems, you can check to see if PHP is activated as follows:


	
Select the Add/Remove Programs icon in the Control Panel.



	
Select Add/Remove Windows Components.



	
PHP is included in the list of Windows components that appears. If its check box is checked, the PHP component is already installed. If IIS is checked, IIS is already active.



	
If the IIS check box isn’t selected, choose it and continue with its installation, inserting the Windows operating system CD if requested.





In addition to many other functions, IIS will recognize files with the .php extension as being files that contain PHP code.





[bookmark: 650][bookmark: wbpAppCP17]Verifying PHP Installation

If you want to verify whether a specific server has PHP installed in its configuration, you can run a simple PHP command, embedded in an HTML page, and the resulting web page will print information if PHP is installed. This simple verification works with any operating system.

Open a word processing program and type in the following code:

<?php
   phpinfo();

?>

Save the text as a .php file into your Internet directory. The Internet directory on Linux is public_html. On Windows, if you are using Apache for a web server, the Internet directory is C:\Program Files\Apache Group\Apache2\htdocs. If you are using IIS as the web server, the directory is C:\Inetpub\wwwroot, which you can access by entering localhost into the browser.

Now, look at your .php file in a web browser. If PHP is installed on your operating system and your web server is activated, you will see a list of information about PHP on your machine, as shown in the example in Figure C-1. If PHP is not installed, you will see the code from the .php file displayed in the browser window.


[bookmark: 651][bookmark: figure.Lib90][bookmark: IMG_200][image: Click To expand]


Figure C-1:  If PHP is installed, you’ll see a page of information similar to this.







 







[bookmark: 652][bookmark: wbpAppCP27]PHP in HTML

[bookmark: 653][bookmark: IDX-332]Within HTML source code, start and end tags identify the PHP code. The standard PHP tag is recommended, but any one of the following tags can designate PHP:





	
Standard PHP tag

	
<?php <PHP_code> ?>





	
Shortcut PHP tag

	
<? <PHP_code> ?>





	
ASP-style PHP tag

	
<% <PHP_code> %>





	
Script PHP tag

	
<script language="PHP"> <PHP-code> </script>









[bookmark: 654][bookmark: IDX-333]
Since these tags are HTML constructs, they are not case-sensitive; however, it is most common and recommended that you use the standard tags with lowercase <?php ?>. Most web servers are configured to use the filename extension .php, rather than .html, for a file containing PHP. This tells the web server to use the PHP interpreter on the file before displaying it.



		Caution 	
While the PHP tags themselves are not case-sensitive, the code that is enclosed within them is case-sensitive.






You can use the HTML <FORM> tag to define boxes for user input. A global array variable called _POST gets an entry for each input name in the form. This _POST array is a data link between the HTML forms and PHP, and it can be used in the PHP code in the same way as any other variable defined in the PHP block. The following is an example of an HTML <FORM> that creates a text _POST array entry called userinput.

<FORM METHOD="post">
Enter Data:
<INPUT TYPE="text" NAME="userinput">
</FORM>

If the <FORM> has only one text-entry field, pressing the ENTER key will submit the form. However, when there are multiple text-entry fields, a submit button is needed. You can create a submit button within a <FORM> input block with the code TYPE=SUBMIT.




 







[bookmark: 655][bookmark: wbpAppCP46]PHP Syntax
For general PHP syntax, all statements are terminated with a semicolon (;). In the PHP source code, any line starting with a double forward slash (//) signifies a comment, causing everything to the end of that line to be ignored by the PHP interpreter and by the HTML browser. For multiple-line comments, the comment line begins with a forward slash asterisk (/*) and ends, on another line, with an asterisk forward slash (*/). Everything in between that pair of tags will be considered a comment.



		Note 	
Comments are intended for documentation purposes and enable the programmer to insert reminders of the code’s purpose.








[bookmark: 656][bookmark: wbpAppCP49]Variables


[bookmark: 657][bookmark: IDX-334]PHP variables start with a dollar sign ($), followed by either an underscore (_) or a letter. After that, the variable can have any amount or combination of letters, numbers, or underscores. As in MySQL, a letter is defined as any lowercase or uppercase character a through z, as well as any character with an ASCII value of 127 to 255. Variables are case-sensitive; thus $ABC and $abc are different variables.

PHP variables are pseudo-typeless, which means that their types are determined by context. So, if a variable is assigned a string, it becomes a string type. However, variables may be cast—forced to a certain type—using this syntax:

$s_string = set_type('string', $s_string);

Or variables can be cast using the C-style syntax:

$s_string = (string);

Empty variables can be defined by the VAR statement when they are within a class construct for an object, but not when they are in free-standing procedural code:

VAR $PHPvariable1;

Variables can also be defined when they are used:

$PHPvariable2="value2";

The data types of a PHP variable include INTEGER, FLOATING POINT, STRING, OBJECT, and ARRAY. If the type is not specifically defined, the variable is typed by the context in which it is used.


INTEGER Variables

The INTEGER is any whole number between –2 billion and +2 billion, using decimal, octal, or hexadecimal notation. For instance, all of the following variable definitions equal 100 in decimal, octal, and hexadecimal, respectively.

$vdec=100;
$voct=O144;
$vhex=Ox64;




FLOATING POINT Variables


[bookmark: 658][bookmark: IDX-335]The FLOATING POINT is a number with a decimal portion, in either decimal or scientific notation. FLOATING POINT variables are sometimes misleading, because values may not always be stored literally in a binary architecture; for instance, the fraction one-third cannot be precisely represented in binary. The following FLOATING POINT notations are for the same number in both decimal and scientific notations.

$vfdec=1.23;
$vfsci=123e1;




STRING Variables

The STRING is any combination of letters, numbers, and/or special characters. When the STRING value is assigned to a STRING variable, the STRING value is surrounded by quotation marks (quotes). You can use either single quotes or double quotes, but you must be consistent, and there is a subtle difference. If single quotes surround the STRING, the assigned STRING value is exactly as it appears between the single quotes. If double quotes surround the STRING, the STRING is checked for any embedded PHP variables, and then those variables’ values are put into the code in place of the embedded variable name. The following variable examples show this difference:

$vstring0 = "4";
$vstring1 = 'The value assigned is $vstring0'
$vstring2 = "The value assigned is $vstring0"

The value assigned to $vstring1 is The value assigned is $vstring0; the value assigned to $vstring2 is The value assigned is 4, because the double quotes in the $vstring2 definition cause it to insert the assigned value of the variable $vstring0.

You may need to include special characters in a quoted STRING. To achieve this, you use the backslash (\), which is the escape character, to indicate that the following special character is to be interpreted literally, without any substitution that it might normally indicate:

$vstring3 = 'The value assigned is \"ESCAPE\"'

The value assigned to the PHP variable $vstring3 is The value assigned is "ESCAPE". The backslashes allow the double quotes to be shown, instead of interpreted as STRING indicators. Common escape sequences for special characters are listed in Table C-1.

[bookmark: 659][bookmark: table.Lib91]


Table C-1:  Escape Sequence Meanings



	
Escape Sequence

	
Meaning







	\n	Start a new line 



	

\r


	
Insert a carriage return





	

\t


	
Insert a tab character





	

\\


	
Print a backslash character





	

\"


	
Print a double quote within a string





	

\$


	
Print a dollar sign





	

\0 (zero)

	
Print an octal value





	

\x


	
Print a hexadecimal value









		Note 	
Escape characters work when printing to the display or to a file, but they do not work correctly when printing to HTML for viewing through a browser. In this case, you must use HTML format tags, such as the <BR> tag for a new line.









ARRAY Variables


[bookmark: 660][bookmark: IDX-336]An ARRAY variable is a single name that can reference a set of values by using the array name and an index. PHP has two types of arrays: anonymous (an integer index) and hash key (some string that can be used as an index). A simple example of an anonymous array that initializes an ARRAY variable named $varray with four values follows:

$varray = array("value1", "value2", "value3","value4");

Indexes start at zero, so $varray[0] has the value value1 and $varray[3] has the value value4. In addition, the ARRAY can be expanded by assigning new values. The value is added after the last array entry.

$varray[ ] = "value5";

Here is an example of a hash key array:


$vhash = array ('size' => 'medium', 'color' => 'blue', 'temp' => 
'warm);






OBJECT Variables

An OBJECT is an instance of a class. To create an OBJECT, a class must first exist. The following is a trivial example using PHP to define the class with a member variable and two class functions: one to set the value and one to retrieve the value. Member values are typically not accessed directly. PHP creates the variable $this, which is available anywhere within the class to reference a created object itself.[bookmark: 661][bookmark: IDX-337]




		Note 	
This example uses a special form of comments called PHPDoc, which is used in many PHP object-oriented code projects. It is very similar in syntax to JDoc and is highly recommended when writing code for large projects.

<?php
   class php_object
      {
      var $php_var;
//This is called a constructor
// Constructors have the same name as the class
// in PHP4.  This constructor initialized our
// variable to null.
      function php_object()
         {
         $this->php_var = null;
         }
// getvar() returns our variable
      function getvar()
         {
         return $this->php_var;
         }
// setvar() sets our variable
      function setvar($setvalue)
         {
         $this->php_var = $setvalue;
         }
      }
?>






You can create a new OBJECT or instance of the php_object class with the following PHP code. The $a_php_object variable keeps the reference to the new OBJECT.

<?php
   $a_phpobject =& new php_object();
?>

Any variable or function in the OBJECT can now be accessed, as the following example shows:

<?php
   $a_phpobject->setvar(4);
   echo $a_phpobject->getvar();
?>[bookmark: 662][bookmark: IDX-338]



OBJECT member variables are typically not accessed directly. The setvar class function call with the new object will assign the $a_phpobject object’s php_var variable to the value 4. The getvar class function will fetch the value of the $a_phpobject object’s php_var variable for the PHP ECHO command to display.

The PHP PRINT and ECHO commands achieve the same basic result: they produce output on the screen. There is, however, one slight difference: The PRINT command can return a TRUE/FALSE result, whereas the ECHO command cannot. Because of this minor difference, the ECHO command is sometimes said to be slightly faster.

PHP variable data types can change from one assignment operation to the next, a characteristic referred to as loosely typed. To control the data type of an assignment, PHP supports the concept of typecasting. When a variable is assigned a value, a data type can also be specified. This data type can be different from that of the source data type. The target type appears within parentheses after the equal sign with one of the following values: (INT), (ARRAY), (OBJECT), (STRING), (REAL), (DOUBLE), or (FLOAT). The following example resets the data type of the already assigned variable $vinteger to an INTEGER rather than the REAL value of its source.

$vinteger = (int) $vreal ;

This can also be accomplished using the settype function:

$vinteger = $vreal;
settype($vinteger, 'integer');







[bookmark: 663][bookmark: wbpAppCP149]Operators

PHP supports familiar operators, including arithmetic, logical, concatenation, and comparison operators.


Arithmetic Operators

The following are some of the common arithmetic operators.





	
Arithmetic Operator Example

	
Explanation







	

$a + $b 


	
Adds variables $a and $b






	

$a - $b


	
Subtracts variable $b from $a






	

$a * $b 


	
Multiplies $a and $b






	

$a / $b 


	
Divides $a by $b






	

$a % $b


	
Returns modulus (remainder) of $a divided by $b













Logical Operators


[bookmark: 664][bookmark: IDX-339]Logical operators evaluate values and determine whether they are true or false according to the specified criteria. The following are some examples.





	
Logical Operator Example

	
Explanation







	

$a and $b$a && $b


	

AND operation means both values must be true.





	

$a or $b$a || $b


	

OR operation means one or the other value must be true.





	

Not $a! $a


	

NOT operation means the value cannot be true.












Concatenation Operator

The concatenation operator takes two string values and combines them, in the specified order, into one string value. For example, $a.$b concatenate the text values of variable $a with that of $b.




Comparison Operators

Comparison operators determine the relationship between two variables or expressions and return TRUE or FALSE. The following are some examples.





	
Comparison Operator Example

	
Explanation







	

$a < $b


	
Less than: if $a < $b, then the result is TRUE; otherwise it’s FALSE






	

$a > $b


	
Greater than: if $a > $b, then the result is TRUE; otherwise it’s FALSE






	

$a <= $b


	
Less or equal: if $a <= $b, then the result is TRUE; otherwise it’s FALSE






	

$a >= $b


	
Greater or equal: if $a >= $b, then the result is TRUE; otherwise it’s FALSE






	

!$a


	
NOT: negate the logical TRUE/FALSE value of $a






	

$a == $b


	
Equality: if $a and $b are equal, then TRUE; otherwise FALSE













Operator Precedence

Operators have precedence levels. That means that there is an order in which PHP deals with them, some getting preferential consideration over others.

All operations at the same precedence level can be completed in any sequence without changing the result. Addition and subtraction, for instance, are at the same precedence level. When both addition and subtraction occur, the operations are performed in order of their appearance in an expression. Similarly, multiplication and division are at the same level.[bookmark: 665][bookmark: IDX-340]


When operations of different precedence are in the same expression, all operations of a higher precedence are done before those of a lower precedence, regardless of their order of appearance. Multiplication and division are done before any addition or subtraction.

You can use parentheses to override or impose a desired sequence of operator processing. Parentheses are also useful to document and clarify the sequence of calculation in an expression.


Table C-2 gives more detail about operators and the operator precedence in PHP.

[bookmark: 666][bookmark: table.Lib92]


Table C-2:  Operators, with Their Precedence and Description



	
Precedence
Level

	
Operator

	
Description

	
Evaluation Sequence (R=Right; L=Left)







	
1

	

new


	
Create new object

	
R to L





	
2

	
.

	
Property access (dot notation)

	
L to R





	
2

	

[ ]


	
Array index

	
L to R





	
2

	

( )


	
Function call

	
L to R





	
3

	

!


	
Logical NOT

	
R to L





	
3

	

~


	
Bitwise NOT

	
R to L





	
3

	

++, --


	
Increment and decrement operators

	
R to L





	
3

	

+, -


	
Unary plus and negation

	
R to L





	
3

	

(int), (double), (string), (array), (object)


	
Cast operators

	
R to L





	
3

	

@@


	
Inhibit errors

	
R to L





	
4

	

*, /, %


	
Multiplication, division, modulo (remainder)

	
L to R





	
5

	

+, -


	
Addition, subtraction

	
L to R





	
5

	

.


	
Concatenation

	
L to R





	
6

	
<<, >>

	
Bitwise-shift left, bitwise-shift right

	
L to R





	
7

	
<, <=, >, >=


	
Comparison operators: less than, less than or equal to, greater than, greater than or equal to

	
L to R





	
8

	

==, !=


	
Equality, inequality

	
L to R





	
8

	

===, !==


	
Identity, nonidentity

	
L to R





	
9

	
&

	
Bitwise AND


	
L to R





	
10

	

^


	
Bitwise XOR


	
L to R





	
11

	

|


	
Bitwise OR


	
L to R





	
12

	
&&

	
Logical AND


	
L to R





	
13

	

||


	
Logical OR


	
L to R





	
14

	

? :


	
Conditional (ternary)

	
R to L





	
15

	

=


	
Assignment

	
R to L





	
15

	

*=, /=, %=, +=, -=


	
Assignment with operation

	
R to L





	
16

	

and


	
Logical AND


	
L to R





	
17

	

xor


	
Logical XOR


	
L to R





	
18

	

or


	
Logical OR


	
L to R





	
19

	

,


	
List separator

	
L to R
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[bookmark: 668][bookmark: IDX-341]Functions are traditional language constructs that allow repeated tasks to be defined with customized parameters and to return the results to the point of the function call in the program’s logic. PHP supports user-defined functions, as well as many standard-language functions.


User-Defined Functions

When you have a series of commands that you are going to perform repeatedly, you can choose to turn those commands into a function. This means that instead of typing in multiple lines of code whenever you need to achieve that result, you need to type those lines only once (in the function definition), and then you put the much shorter function call into your code wherever you need it. PHP allows users to create customized functions using the following syntax:

function <function_name>(<function_parameters>) {
   (<PHP_function_code>)
}




Built-in Functions


[bookmark: 669][bookmark: IDX-342]Built-in functions are repeatedly used pieces of code that have already been written and tested. Instead of typing multiple lines of code to accomplish a commonly executed task, you call the function by using its name and parameters. For a list of the built-in PHP functions and examples of their use, refer to http://www.php.net/manual/en/funcref.php.


Some built-in functions are so common that they are often thought to be part of the command syntax. ECHO, for instance, is actually a built-in function that takes its input text and places it in the HTML at the current location, but it is so commonly used that most users assume it is part of the command syntax.
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Most languages assume the sequential flow from one statement to the next unless some language-dependent control structure imposes a change. PHP supports a number of common control structures, such as IF, WHILE, FOR, SELECT, and some variations.


IF/IFELSE Control Structures

One variation of the IF conditional control structure is the IFELSE extension, which allows several return conditions to result in actions that are specified for each unique return, one of which is executed at the same point of the program logic flow.

The following is the basic syntax for an IFELSE control structure:

<?php
   if (<expression1)
      {
      <statement1>;
      }
   elseif (<expression2>)
      {
      <statement2>;

      }
   else
      {
      <statement_default>;
      }
?>

You use an IFELSE keyword to define blocks of statements, as well as the precedence order of the condition expression associated with the block of code. A single statement or block of statements is executed if its specified condition is true and all previous condition expressions were false. If all condition expressions are false, the default statement after the ELSE keyword is executed. In other words, the series of IF conditions is evaluated one after another, and the first one of them that evaluates as true sends the program’s path to its block of statements. If none of the IF conditions evaluate to true, the logic path falls all the way through, and the ELSE statements are executed.




WHILE Control Structures


[bookmark: 671][bookmark: IDX-343]The WHILE construct is a loop that allows a block of code to be repeated until some condition is satisfied. The syntax for the basic WHILE control structure is as follows:

<?php
   while (<condition>):
      (<PHP_statements>)
   endwhile;
?>

The condition is tested at the beginning of the WHILE block, and if it evaluates to true, the block of code it contains is executed. Otherwise, it proceeds through the WHILE loop until it reaches the end. At the end of each loop through the block of code, the condition is tested again to see if it is still true and if it should continue with another iteration, or if it is now false and should exit to the statement that follows the WHILE loop. The condition expression might evaluate to false in the middle of the code block, but even if it does, the execution will continue until the test at the end of the code block.




FOR and FOREACH Control Structures

The FOR control structure loops through a block of code for some specified number of iterations. An index variable is frequently used so that it can get its initial value, and then increment with each iteration, which is compared with an exit value. The basic syntax appears simple, but the logic expressed within this control structure can be very complex:

<?php
   for (expression1; expression2; expression3)
      {
      (<PHP_statements>)
      }
?>

In a FOR control structure, the three expressions are as follows:


	
The first expression is the starting value for the loop counter.



	
The second expression is the evaluation criteria that the loop counter is compared against.



	
The third expression is the incremental increase for the loop counter.[bookmark: 672][bookmark: IDX-344]






So, the block of code within the loop, in this case one or more PHP commands, is executed until expression1 has been incremented by the definition in expression3 and meets the evaluation criteria used for comparison in expression2. In other words, it allows you to specify exactly how many times a particular block of code is executed.

The FOREACH control structure is a common variation of the FOR loop and is especially useful for iterating through arrays. It can be run for anonymous arrays or array hashes. Here is an example for an anonymous array:

<?php
   foreach ($array as $value)
      {
      (<PHP code>)
      }
?>

And here is an example of the FOREACH structure to iterate through a hash array:

<?php
   foreach ($hash as $key => $value)
      {
      (<PHP code>)
      }
?>




SWITCH Control Structures

The SWITCH control structure allows you to map out several paths that branch from a single place in your code, allowing you to choose one path depending on the circumstances. The SWITCH control structure has the following syntax:

<?php
switch (<expression>)
   {
   case <value1>:
      <block_of_code_1>;
      break;
   case <value2>:
      <block_of_code_2>;
      break;
   <as_many_CASE_values_as_needed>
   default:
   <statement_default>;
   }
?>[bookmark: 673][bookmark: IDX-345]


A specific expression is hard-coded into the program, and the value of that expression is compared to any number of other values defined as CASE statements. Each CASE statement has its own corresponding block of code, which may be one or more lines of code. If the expression matches a particular CASE value, that CASE value’s code is executed. Once the BREAK at the end of that block of code is reached, the SWITCH control structure is finished, and the program continues. If the expression does not equal any of the CASE values, it falls through the code and either proceeds without executing any code or executes the default block of code if one is defined.

Using a BREAK at the end of each CASE will terminate the SWITCH after a successful match of the CASE value with the expression. If a BREAK is not included, the SWITCH will continue executing all statements until the end of the SWITCH. This means that the default, if one were defined, would always be executed; so unless that is your intention, remember to insert a BREAK at the end of each CASE block of code.








 







[bookmark: 674][bookmark: wbpAppCP405]Project C-1 Displaying and Inserting Data in MySQL
You can observe many of the basic PHP syntax features by coding the “Hello World” test. You can study the client/server environment in which it runs. Most important, however, is that you will be able to see the integration of PHP with HTML. You will then proceed to use PHP to read and display the contents of a MySQL table in a web page, and then use a web page interface to insert data into a MySQL table.



		Note 	
To do this project, you will need the database you created in the projects in Modules 1 through 5.
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Open a word processor that allows you to save a file in plain text. Enter the following PHP code, which is embedded in an HTML page.


<HTML>
   <BODY>
      <?php
         $howdy = "Hello World:   " . date("m/d/y   -   H:m:s");
         echo $howdy;
      ?>
   </BODY>
</HTML>[bookmark: 676][bookmark: IDX-346]






	
Save the page in your Internet directory (/Inetpub/wwwroot/ for Windows and /public_html/ for Linux) as HW1.php.



		Caution 	
Some word processors will automatically put a file type extension on your filename, such as .txt or .doc. If this happens, you must manually remove it, because the filename extension must be .php in order for the web server and browser to interpret it correctly. Doing this may cause a warning to pop up, cautioning against changing file type extensions. Indicate that you do want to change the file type.








	
Open your web browser to the localhost or public_html directory and view the web page, which should return the traditional message, “Hello World,” followed by the current date and time.


[bookmark: IMG_201][image: Click To expand]



	
The following code adds an HTML form with a submit button to create a variable for user input of a temperature in centigrade, convert if to Fahrenheit, and display it. Alter the HW1.php file in a word processor and save it as HW2.php.

<HTML>
   <BODY>
   <FORM METHOD="POST">
      Enter Centigrade:
      <INPUT TYPE="TEXT" NAME="centigrade">
      <INPUT TYPE="SUBMIT">
   </FORM>
<BR>
<?php
   $howdy="Hello World: ". date("m/d/y   -   H:m:s");[bookmark: 677][bookmark: IDX-347]
   echo $howdy."<br>";
   if(isset($_POST["centigrade"]))
      {
      $ctemp=$_POST["centigrade"];
      $ftemp=32+$ctemp*9/5;
      echo $ctemp." Centigrade = ".$ftemp." Fahrenheit";
      }
?>
   </BODY>
</HTML>



	
View the web page, enter the value 45 into the form box, and click the submit button. You’ll see the web page change. You can also try entering 0 centigrade, which equals 32 Fahrenheit, for verification.


[bookmark: IMG_202][image: Click To expand]



	
Enter the following code in your word processor and save it as dbconnect.php in the Internet directory.

<?php
   unset($dbfailed);

   if(mysql_connect("localhost","root"))
      {
      mysql_select_db("duckwear")or $dbfailed=mysql_error();
      }
   else
      {
      $dbfailed="Could not connect to database";
      }[bookmark: 678][bookmark: IDX-348]
   if(isset($dbfailed))
      {
      echo $dbfailed;
      }
?>

This text creates a routine for connecting to your MySQL database and indicates what the program should do if it cannot connect. It is included in the file you will create in the next step.



	
Type the following code into a file and save the file as usedata.php in your Internet directory.


<?php
   include 'dbconnect.php';
?>
<HTML>
   <BODY>
<?php
   $rs=mysql_query("select * from duck_sales")
   or die(mysql_error());
   $num=mysql_num_rows($rs);
   echo "There are $num rows<BR>";
?>
   <h1>Sales Report</H1>
<TABLE cellpaddig=2 border=1>
<TR><TH>Design</TH><TH>Winter</TH><TH>Spring</TH>
   <TH>Summer</TH><TH>Fall</TH></tr>
<?php
   while($row=mysql_fetch_array($rs))
      {
      echo 
"<TR><TD>$row[design_name]</TD><TD>$row[winter_sales]</TD>
       <TD>$row[spring_sales]</TD><TD>$row[summer_sales]</TD>
        <TD>$row[fall_sales]</TD></TR>";
      }
?>
</TABLE>
   </BODY>
</HTML>





	
View the page in your web browser. It should display the contents of your duck_sales table in your duckwear database.[bookmark: 679][bookmark: IDX-349]
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Enter the following code into a file and save it as enterdata.php.


<?php
   include 'dbconnect.php';
   ?>
<html>
   <body>
      <h1>Enter Design</h1>
   <form method="post">
   Design:<input type="text" name="design"><br>
   Category:<input type="text" name="cat"><br>
   Winter:<input type="text" name="winter"><br>
   Spring:<input type="text" name="spring"><br>
   Summer:<input type="text" name="summer"><br>
   Fall:<input type="text" name="fall"><br>
   <input type="submit">
   </form>[bookmark: 680][bookmark: IDX-350]
   <?php
   if(isset($_POST["design"])){
      $sql = "insert into duck_sales
         values(0,'".$_POST["design"]."',".$_POST["winter"].",
         ".$_POST["spring"].",".$_POST["summer"].",".$_POST["fall"].",
         '".$_POST["cat"]."')";
   if(mysql_query($sql)){
      echo "record inserted";
      }else{
      echo mysql_error();
      }
      }
   ?>
   </body>
</html>





	
View the page in your web browser. As you can see, it will allow you to insert records into the duck_sales table in the duckwear database.


[bookmark: IMG_204][image: Click To expand]
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		Caution 	
To express these concepts simply, this script allows user-provided input to be placed directly into a SQL query. Under no circumstances should this be done in a real-world script. It produces a condition called SQL injection and can be a serious security problem. Once you understand the PHP basics in this appendix, return to the advanced topics in Module 7, which will cover how to avoid SQL injection.








	
Insert a new record using the following information: Rock_Duck, Profession, 98, 87, 76, 65. Then press the ENTER key. A “Record Inserted” statement will appear.



	
In your browser, return to the usedata.php page. If necessary, click the Refresh button. The page should show the Rock_Duck addition to the duck_sales table.
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This project gave you experience with creating PHP code to put text on a web page. You also saw how to post data to and from a web page, use a web page interface to view data in a MySQL database, and insert data into a MySQL database.
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. (period), 54





; (semicolon), 30, 33–34, 63





@ (ampersand), 247, 285





' (apostrophe), 64, 261





* (asterisk), 70, 79, 121





\ (backslash), 30, 54, 64, 159, 285, 335





` (backtick), 27, 271





$ (dollar sign), 334–338





= (equal sign), 338





% (percent symbol), 151, 159, 285





+ (plus sign), 167





' (single quotes), 271, 335





~ (tilde), 27





_ (underscore), 54, 63, 159, 285, 334–338





* (wildcard character), 121





- (dash), 63





/ (forward slash), 54, 294





{ } curly braces, 281





! = operator, 128





< operator, 128





<= operator, 128





= operator, 128





> operator, 128





>= operator, 128





( ) parenthesis, 63, 338
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ABS function, 152





abstraction, 265





Access, 273–275





ACOS function, 150





ADD option, 91





administration, 277–312. See also MySQL Administrator


backups, 292–300


disaster recovery, 301–311


privileges. See privileges


server, 232–234


users, 205–207, 234


Windows platform, 15–19, 217–221





administrator-level privileges, 287–288





aggregate functions, 147–149





ALTER privilege, 288





ALTER TABLE statement, 91–92, 100–101





ampersand (@), 247, 285





AND operator, 128, 133–134





AND reserved word, 250





anonymous array, 251





answers, Mastery Checks, 313–324





API (application program interface), 36





apostrophe ('), 64, 261





application code, 265–270





application program interface (API), 36
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applications

interfacing with, 241–275


open source, 3–5


propriety, 4–5


startup options, 195


third-party, 36





arithmetic operators, 338, 128, 132–136





ARRAY variables, 336





arrays, 336, 251





ARROW keys, 64





AS option, 123–125, 131–132





ASCII function, 164





ASIN function, 150





asterisk (*), 70, 79, 121





ATAN function, 150





ATAN2 function, 150





AUTO_INCREMENT data type, 56





AUTO_INCREMENT setting, 67, 110





AVG function, 147–148, 172–173
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backslash (\), 335, 30, 54, 64, 159, 285





BACKSPACE key, 64





backtick (`), 27, 271





BACKUP TABLE command, 294–295, 299–300, 302
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backups, 292–300


methods for, 294–300


naming, 293–294


placing in data directory, 301–302


planning for, 293–294


reasons for, 292–293


settings for, 212–214





BDB tables, 56, 58, 60





BerkeleyDB table type, 56





BETWEEN reserved word, 250





BIGINT integer type, 41–42





BINARY option, 46, 128, 135





binary update log, 293, 302





binding parameters, 263–265





BLOB data type, 47





Boolean_test, 143





built-in functions, 342
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cache, 203





Cartesian join, 184–185





case sensitivity, 135, 333





CASE value, 145





CASE...WHEN function, 145–147, 168, 171–172





catalog information, 215–216





CEILING function, 152





CHANGE option, 91





CHAR data type, 45–46





CHAR function, 164





character set options, 204





characters

escape, 335–336


length of, 45–46


special, 335, 285





CHECK TABLE command, 303





client-access security, 280–281





clients. See also MySQL Client


access to, 280–281


information about, 197


security, 280–281





coding

HTML, 258–259


logic, 258–259


PHP, 243





column-level privileges, 282





columns. See also fields


adding headings, 124–125


copying, 79


defining, 62


described, 2–3


grouping, 177–179


nongrouping, 177–179


privileges, 207


renaming, 124–125
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comma-delimited files, 80, 272





comma delimiters, 272





command line, 28–35





commands. See also specific commands


correcting mistakes in, 63–64


date/format, 175





comments, 243, 254, 333, 337





COMMIT statement, 60





comparison operators, 339





comparison string functions, 159–160





compression protocol, 196





CONCAT function, 154–156, 173–174





concatenation operator, 339





CONCAT_WS function, 156





configuration files, 199





connect ( ) function, 267





Connection Usage setting, 210
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connections

DSN, 273–275


information about, 210


MySQL Administrator, 194–197


passwords, 195


server, 207–209


users, 209





Connector/ODBC, 9





Console Manager, 224–234





control flow functions, 145–147





control structures, 342–345





copying

columns, 79


selected data, 80


tables, 78–80


to temporary table, 79–80





COS function, 150





COT function, 150





COUNT function, 147–148





CREATE DATABASE command, 62, 65





CREATE INDEX command, 93–94





CREATE TABLE command, 62–63, 66





curly braces { }, 281
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dash (-), 63
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data

adding to database, 78–90


comparing, 128, 142–143, 145–147


controlling amount of, 121–123


creating tables with, 81–90


customizing for specific needs, 120–125


deleting, 108–117


e-commerce and, 2


evaluating, 143–145


exporting, 271–273


grouping, 176–183


importing. See importing


inserting from text file, 80–81


inserting into tables, 67–76


integrity of, 60


joining, 183–190


modifying in databases, 95–107


ordering, 176–177, 181–183


refining selection of, 126–129


removing duplicates, 123–124


replacing, 95–97


shaping with SELECT command, 123–125


sort order, 135–138


updating, 97–99





DATA data type, 49





Data Source Name. See DSN





data types, 40–52


choosing, 40


date, 47–51


importance of, 40


in MySQL, 40–41


number, 41–45


size, 42


time, 47–51





database functions, 265–270





database-level privileges, 282





database parameter, 249





databases

adding data to, 78–90


backing up. See backups


basics of, 2–3


connecting to. See connections


creating, 62, 64–66


data in. See data


e-commerce and, 2


failure recovery, 301–311


information about, 228–229


listing available, 247–249


MaxDB, 35


naming, 53


narrowing focus to, 126


planning for, 53–61


preventative maintenance, 306–307


privileges, 282


purpose of, 2


relational, 3


removing tables/records from, 108–117


restoring, 301–311


security, 278–280


selecting, 249


showing, 18–19, 126


simulating damage to, 307–311


size of, 9, 23


speed considerations, 43


terminology, 2–3


Web Interface for, 254–261





Databases tab, 18–19





DATE data type, 47–51, 56





date functions, 164–167, 175





date/time fields, 47–51





DATE_FORMAT function, 164–166, 175





dates, display of, 48–51, 64





DATETIME data type, 49





DAYNAME function, 167





DAYOFWEEK function, 167





DAYOFYEAR function, 167





days, display of, 48–51





DB library, 267





db table, 285





Debug Information option, 199





DECIMAL data type, 44





decimals, 44–45





DEGREES function, 149





DELETE command, 108–110, 115





DELETE FROM command, 114–115





deleting items

data, 108–117


with DELETE command, 108–110, 115


with DELETE FROM command, 114–115


dropping tables, 108, 110–111, 116


emptying tables, 110


table data, 108–109, 114–116


truncating tables, 109–110


users, 291





DESC command, 73, 126





design concepts, 258–259





direct-data copy method, 296





directory options, 201





disaster recovery, 301–311





disk space, 9





DISTINCT option, 123–124, 130–131





.doc files, 80





documentation, 36–37





dollar sign ($), 334–338





DOUBLE data type, 44–45





double quotes, 335





downloads

Linux systems, 25–26


other systems, 35


overview, 35–36


Windows systems, 10





drivers

MyODBC, 19–22


MySQL, 8–14





drop-down menus, 51





DROP option, 91–92





DROP privilege, 288





DROP TABLE command, 108, 111, 116





dropping tables, 108, 110–111, 116
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DSN (Data Source Name), 272–273





DSN connections, 273–275





dsn parameter, 267





dual-license paradigm, 5
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e-commerce, 2





ECHO command, 338





engines, 56, 63





ENTER key, 64





ENUM data type, 51–52, 56, 149





Environment tab, 16





equal sign (=), 338





Err File tab, 18





Error log, 212





errors

common, 63


handling, 256–257


log files, 212


mysql_error, 256–257


spaces and, 89





escape characters, 335–336





Excel, 271–273





execute ( ) method, 267–268





EXP function, 151





exporting data, 271–273





extensions, 346
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fetch functions, 250–254





fetchInto ( ) method, 269–270





fetchRow ( ) method, 269
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fields. See also columns


automatically incrementing, 56


comparing, 142–143, 145–147


defining, 54–56


described, 2–3


evaluating, 143–145


modifying, 97–99


naming, 54–55


optional, 55


required, 55


sizes, 56





FILE privilege, 288





file type extension, 346





files. See also specific files


comma-separated, 80, 272


configuration, 199


.doc, 80


log. See log files


security, 280


template, 258–259


text, 80–81





fixed-decimal types, 44–45





FLOAT data type, 44–45





FLOATING POINT variables, 334–335





FLOOR function, 152–153





FLUSH LOGS command, 293





FLUSH PRIVILEGES command, 287





font options, 195, 224





FOR control structure, 343–344





FOREACH control structure, 343–344





formatting table data, 64





forward slash (/), 54, 294





free/open source software, 8





FreeBSD systems, 35–36





.frm file, 110





FULLTEXT option, 94





functions, 142–176. See also specific functions


aggregate, 147–149


built-in, 342


comparison string, 159–160


control flow, 145–147


date, 164–167


grouping, 176–183


mathematical, 149–154


null-related, 167–169


PHP, 341–342


random, 154


rounding, 152–153


string, 160–164


time, 164–167


universal, 142–145


user-defined, 341
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GIMP Tool Kit (PHP-GTK), 243





GLOBAL privilege, 287





global privileges, 207, 282, 287





GNU General Public License (GPL), 5





GRANT function, 281–292





grant tables, 204, 285–286





graphical user interfaces. See GUIs





GROUP BY clause, 176–183





grouping data, 176–183





grouping functions, 176–183
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GUIs (graphical user interfaces), 28–29, 192. See also MySQL Administrator
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hard drive, 9





hardware failures, 292





hash array, 251





HAVING clause, 179–180





Health display, 209–211





HEAP tables, 56–57, 60





Help function

MySQL Administrator, 194, 197


MySQLCC, 224





help listing

Linux systems, 32–33


Windows systems, 30–31





host names, 285





host table, 286





HotKey Editor, 223, 227





HotKeys, 223, 227





hours, display of, 48–51
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HTML (Hypertext Markup Language), 242, 332–333





HTML coding, 258–259





HTML tags, 330





hypertext, 242





Hypertext Markup Language. See HTML
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IF function, 143–145, 171





IF NOT EXISTS option, 62





IFELSE control structure, 342–343





IFNULL function, 168–169





IGNORE clause, 81, 109
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MySQL data into Access, 273–275


MySQL data into Excel, 271–273


using ODBC, 272–273





IN function, 142–143





index buffers, 202





index fields, 216





index numbers, 52, 70





INDEX reserved word, 92
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creating, 92–94


described, 3


dropping, 91, 92


location of, 92


multiple-field, 94–95


stored information and, 61


uses for, 93–94





INNER JOIN function, 184–185, 190





InnoDB parameters, 202–203





InnoDB tables, 56, 59–60





INSERT command, 67–72





installing MyODBC, 19–22





installing MySQL

on Linux, 25–28


on Windows, 8–14





INSTR function, 157–158





INT integer type, 41–42





INTEGER variables, 334





integers, 41–43


considerations, 42–43


signed, 41–42


size, 42–43


unsigned, 41–42


variables, 334





INTERVAL clause, 167





INTERVAL modifiers, 167





ISAM table type, 56





ISAM tables, 56–57
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JOIN functions, 187–190





joining data, 183–190





joins, 184–185
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key_buffer setting, 23
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Servers and Clints 4.0.16 on your computr,

Itis stiongly recommended that you et al Windows programs

before tunring this Setup progiam.

Click Cancel to quitSetup and then close any programs you
have running. Ciick Nex!to continus with the Selup program.

WARNING: This program s potected by copyrigh law and

intemafional treaes.

Unauthorized reprodhcion ordistibution of this program, or any
parton of i, may result in severe civl and ciminal penakies. and
wilbe prosecuied t the masim.m eslent possible Ut fa.

Neit>

Cancel
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Fie Actions Options

Help

N e
R IJPLEECe @Y
Name. | Modfied Size | Ratio | Packed | Path
[#JDatatag 10/20/2003 318 PM 15 6x 108

@ Setup.exe 11491997 309PM 53904 49% 30729

[E Setup.ini 10/20/2003 318 PM 67 0% 67

=) _isdelexe 11/19/1397 305 PM 8192 54% 3774

5] _setup dl 1119/1997308PM 11284 72% 3108

o oty 02 ETEPY AR 127 163557

D et cab 2EIEPM 45173 7 115
Fiastond 0SB 236 0% 2272

o] lang dat 5301397 11:314M 4557 5% 2085

(&) layoutbin 10/20/2003 318 PM 8 8% 120

[ os.dat 5/6/1397 215PM a7 8% 160

% cop 2SS T8 B 173

D setupins 0DGBSIEPM 57122 7% 13598

2] setupid 10/20/2003 318 PM 8 8 5

Selected 0 fies, D byies.

Total 15 fles, 23,4438
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‘Command Prompt (2) - mysc
G:\Docunents and Settings\Michael Greyycd \nysqlnbin

Cx\mysqlahindnysql
Velcane to the MySQL monitor. Commands end with 3 ox \g.
Your MySQL connection 1d is S8 to server version: 4.8.16-nt

Type “help:* or *\h' for help. Type *\e’ to clear the buffer.

Bysal> use nysql;

Database changed

Rysqld shou tables
=3

cables_priv

ous in set <8.00 soc>

nysql>
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& Doc - SecureCRT [-[o1x]
Fie Edi View Options Transler Scipt Window Hel

EPErRI2AQ 858 FR 2

asal> Pelp

For the conplete MSOL Manual online visit:
http: //us mgsal con /docunentation

For info on technical support from MUSIL developers visit:
htep: /A musal con/sUpport

For info on MSIL books, utilities, consultarts, etc, visit:
http: / /s msal con/portal

List of all MSIL comands:
Connands nust. appear First on line and end with *3°)

elp () Diselay this help,
5 () Sy for “help’.

clear () Clear comnand.

connect. () Becormect to the server. Optional argunents are db and host.
St () Edit comnand uith SEDITER.

s (\5)  Send comand to nusal server, display result vertically.
eit (@) Bt ausal, Sane as quit.
o () Send comnand to nysal server.

opager () Dicable pager. print to stdit.
rotee (1) Dont urite into outfile,

pager () et PAGER [to_pager). Print the query results via PAGER.
rint () Print current comnend.

prowpt (W) Change your mysal provpt.

quit () Quic usal.

Fehash () Rebuild conpletion hash.

source (1.)  Execute a SOL script file. Takes a File nane as an argunent.

Status (1) Get status infornation From the server,
susten (\)  Evecute a susten shell coamand,

tee (W) Set outfile Cto outfiled. Aepend everything into given outfile.

Use (W) Use another database. Takes database nane as argument.

Connection 1d: 16 (Can be used uith nusaladain kill)

sl > -

Rosdy T 30ES (28, 8 [ Fows, E9Cak VTT00 | NN /|
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[This s 3 elease of MySGL 4016 for Win32.

INDTE: I you nstal MySOL in 3 foldet ot than
[CAMYSGL or youintend o stat MySGL an NT/win2000
35  service, you mst create a s named C:AMY.CNF

or WWindoms\my.i or \winrtimy.i with the folwing
irfomator:

mysaid]
lbasedi=E:/instalatiorrpathy
dataci=E:/datarpath/.

[After your have installed MySL, the installaion
diectory il contain 4 fes named my-smal.cri,
myrmecium onf, mylarge.onf, myhuge.cri

[¥ou can use tis as a stating point for you own

. e JJ

<Back Neit> Cancel
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nysql> use mysqls

Database changed

mysql> show tables
23

colunns_priv
b

fune
host
tables_priv

rous in set <8.08 sec)

colunns_priv
b

Fune

host
tables_priv

rous in set <8.00 sec)

mysql> quit
Bye

C:\nysql\bin>





i01-19_0.jpg
n 5.00.21951
S el poright 198522008 Micracett Corp

C:\Docunents and Settings\Michael Greyded \nysqlnbin

Cxnysqlahindnyzal
Welcane to the MySQL monitor. Commands end with
Vour HySQL connection 1d 15 56 to server version:

Type “helpi’ or *\h* for help. Type *\c’ to clear the buffer.
nysal>
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'd Prompt (2) - mysal

nysql> help

For the conplete MySQl Manual online visit:
ttp: /- mysal -consdocunentat ion

For info on technical support from MySQL developers visit:
htEp: /Zuww - myzal -con/Tupport

For info on MySQL hooks, utilities, consultants, etc. visi
HEEp? Junnr_nysal-con/portal

List of all MySQL commands:
CConnands ust appear First on line and end with

help <\ Display this help:
2 QB Sumonun for helpi.

cloar Q3 Cloar connand .
Conncct SNk3  Reconnect to the server. Optional argunents are db and host.
o """ (6 Sendcomnana to nysql server, display result vertically:

exde  Qa}  Exit myeal. Sane as quis

5 R§  Send command co-ysal sorver.

fotee 63 Donst urite into ouctile:

Drint  {p3 Print current command.

pronpe  <R>  Change vour nysql prompt.

auge Qgd Quitomydal.

ehash (b Hehuild conpletion hash.

Source .3 Exacute oSGl seript Flie. Takes a File nane ac an argunent.
SRS Q3 Gorsaels intornation from the server]

oo '" QI St outfile Lto-putfile]: Appond evervihing into given outfile.
WS W3 Uss another database. Takes dacabase Aame s argusent.

Connection id: 56 <Can he used with aysqladnin kill>
nysal>
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vd Prompt (2) - mysal
Microsoft Windous 2000 [Uersion 5.09.21951

<G5 Capyright 1985-2080 Microsoft Corp.

C:\Docunents and Settings\Michael Grey>cd \nysqinbin

:\nysalihindnysal
Velcone to the HySQL monitor. Commands end with ; or \g.
Vour RySQL. conneetion 10 i S8 to server version: 4.9.18-nt

Type “helpi’ or *\' for help. Type *\o’ to clear the huffer.

nysal> use nysal:
Database changed
nssal Show cables
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Command Prompt

\my < al\bin\mys

Microsoft Windous 2000 [Version 5.09.21951
<G5 Capyright 1985-2000 Microsaft Corp.

C:\Docunents and Settingz\Michael Grey>\mysqlxhin\nysql
Velcone to the MySQL nonitor. Commands end with 3 o g.
Vour H9SQL connection 14 Ss § to sewver version: 4.0.16°mt

Type *helps

or "\ for help. Type *\e’ to clear the buffer.

ysql> create database duckueari
Guory OK. 1 vou affected <B-80 soc>

nysal> show
i Database
duckuear

Bysql
Foct

nysal> -

databases;

rous in set €8.00 sec>

=]
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Command Prompt

\myal\bin\mys

| duckvear |
foysal
eat

3 vous in set €8.00 sec>

ysql> use duckuears
Database changed
Rysql> create table duck_title
=3 title nun tinyint not null,
23 itlecuse chart>,
3 prinary key Ceitle nun>
=5 Stupe-HyIsan:

Query OK. '8 vous affected <8.03 sec)

2 vous in set <B.01 sec>

Inysal>

Default
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&

nyealy creato table duck custC
=3 Uzt nun mediunint not null auto_increment.
23 Cusetitie cinwine.
=3 Cust last char(20) not null.
-3 custTFirst charci$) not puli.
23 Gustsuff ix enunCdress 1170
=3 useaddl charc3) not null,
23 ustadaz charcio).
-3 cust oity char(ig) not null,
=3 Gust state char() ot mul
3
3
3
=3
3

ct Command Prompt - \mysal\bin\mys:

e,

Gust 2ipi charconot mull.
Cust=ip2 charcdd,

Cust ducknane char25> not null.
Cust duckbday date,

winary key Ccust nun)

Bt ope -HylShns

=3 5 5
Query 0K. "B raus affected <082 sec>
nysal) sho cable:

2 vous in set <8.08 sec>

RUTAITN

MDL P>,
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F&Doc - SecureCRT

Fie Edt View Options Transfer Scipt

E¥leRE=aQ|E

nusal> shou tables
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F&Doc - SecureCRT

Fie Edt View Options Transfer

¥R |B2aQ

nusal> shou tables
=5

| Tables_in_nysal

colunns_priv
db

I
|

| fune

| host

| tables_priv

| user

6 rous in st (0,00 sec)

nusal> shou tables:

colunns_priv
db

Fune

hast.
tables_priv

I
|
|
|
|
|
6 rous in st (0,00 sec)

nysal>

Ready
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-] Command Prompt =] E
mveal) ingort into ducktitle |
=3
3
3

33 G52 None+>:
Query 0K, 9 vous affected (8.02 sec)
Rocords:'9 Duplicates: 8 Varnings: 0
aysal> select = fron duck_title;

itle_nun

9 rows in set <0.03 sec>

oysal>
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-] Command Promy
pysql) ingert into duck_cust

=3 values
=3 Guil; 8, rsalishury’; *Jenn:
1, s Ve 153002 Syl

Queky OK.'1 rou affectad <0.80 sec>
ngsal> seloct « from duck_suse

Cust_nun ¢ cust_citle
Cust adds | cust_cicy
Sust Aucknday’

cust_last

5 Salishury

MeadouLark 11l 1 kS

=] E
|

55 8 *9 Uishing Vell Court’, . ‘Meadoulark Hi

5196150302105

cuse _suffix 1

cust aipt | cust_21p2

i cuse_fivee

cuse_aadt
Feuse_duckna

§ Jenny

i 9 Wishing Well Cou
1234 i Spike

67048
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-] Command Prompt
Ineql> select = from duck.sust:

cust_nun g cust_last
ust-addl | cust city

ucknane euse duckhday !

cuse_Firee
SustTscate

cuse_suffix 1 cust_addt
Custdpt T custiaipr ! eused

Salichury i Jenny 9 Viching Yell ¢
X

Meadoulark Wi 1234 ¥ Shike
+ 19616391
0 2 1 Thioniora 1 Rea 11022 Sea of Rye
azer § Seacouver tun t 3464 Netrek
t 19671021 1
: 41 Thegreat uicki 2004 Singleten D
- o Frcedon ¥ a3 Pheita
Kanlo de ‘Tonayo 1 1948 63 21
: b 9 1 Montgonery | Chantel | § 1567 Terra Cotta
) 1 Chicago i fest2e 1 dadd Bianca
197107250
5.1 771 Robert David 1,28113 Ovgn, Roadt
ue ; Blacktop Az ooos "Wariey
+ 194908 B0 ¢
: 5% Mazui Yonko P i 42 Cube Farm Lan
Gatehouse : Uliny @ 8362 16 *Flezun

*T961-12")
1% Qhantuerans § feren ' $ 3113 Picket Fenc
; Fedora oF 5635 FTessD

7 rows in set <0.00 sec>

Inysal 3
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lect Command Prompt - \mysaf\bin\my:

fault | Extra

ot L1 mediuine> L oimw
bl

euse BT e s iw
et last t oharcle> Lo

| cuselpie 1 cbardls> o
custisuttie 1 omnchan. T T w
i

wustiaddt 1t charcles .
cwsctoaiz 1 '
ouserosty 1 o
o Lo
[ v i
hiey

(N h I

| vkt inchiin v iw
P :

13 vous in set <000 sec>

oysal> -
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Query 0K./9 Yo aifected 0.2 sec>
Records:’9 Duplicates: 8 Varnings: 0

mysal> o E
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mysql> select x From copy_duck_cust;

custnun | cust_title i cust_last 1 cust_first I cust_suffix I cust addl

= FEEShL R e,
cust_ducknan st duckhday a i

§ 1 Salichury | Jenny s 5 Bishing el
o nesdoulark wit'§ R + 67048 1234 t
119690391
i Phifiin e L 1822 Sea of R
aze7 + seacouver Fun i'9s601 S04 s
Rt et
4 1 Thegreat | Vicki : 12004 Singleto
o Frocdon i : 67290 4521
Frida Kahlo de Tonayo § 19458921
3 E) 91 Montgonory | Chantel 1 11567 Terra Co
teavay i Chicago i t89129 i ddda §
Bianca sisniceray
i s 1 1 Robert i Davia : 120113 Open o
ad Highuay | 6 + Blackto, a2 tooces 11952 ¥
farled 119496500
61 S, plazu Vonke s e t 42 Cube Farn
Lane i Gatehouso 1 UL ch Tacasz 10 T
Fitauhistle 14961500
71 61 Gashlycrunb | Kaven i 13113 Picket F
ence Lane 1+ Fodora T tazr 560 L
Toce Durh 119786819

7 vous in set <008 sec>

nysql> -
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nediunint (9>
AN

1 eharcie>
cusclriree 1 charcls>

cust_suffix enunCiur.t . TI LTI, 2107207 PH.D.2 L PRD">
L

cust_nun
17 o i
fele

!
t charcie>
1 charcio>

i charcis>
t char>
' charcS>

§oustzipz 1 charcd)
L i

{eust ducknane § char2s)

T
i cust_duckbday | date
T

13 vous in set 0.13 sec>

L)

vES

vES

vES

vES

vES
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mysql> desc copy_duck cust;

| mediunine <> L e
1 oharcz o

cuselpiree | 1 onarcts L

B R I N R S

charc30) ' t 1
jcustadiz | charcie)
t charc1s) t o

vEs 1

t charc> ' v
t charcs> ' [
+ charca) teEs 1 W
t charc2s) ' Vo
date
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Rysql) create table cust_nanes
i 3 et cse e irae ot dase £rom duck_eust

Query Ok 7 rous affected (.19 sec)
Rocords: 7 Duplicates: 8 Varnings: 8

fysql> select * from cust_names
ERROR 1146° Table *duckvear .cust_nane’ doesn’t exist

cust_First

Salishury
Trishlord
Ihegreat
tontgonery
Hobest
Kazui
Gashlyerunh

Fed
Vicks
Chantel
David
Vonko
Karen

7 vous in set <8.08 sec>

iy
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=] E
|

Command Prompt

fysal> select cust_ducknane From duck custs

cust_ducknane

Spike
Netrek Rules
Frida Kahlo de Tonayo |
Bianca

Harley
Fltzehistle

vous in set (8.00 sec)

lnysa1>
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=] E
|

- Command Prompt

Pysql) insert into duck cust
=3 Gust_title, cust last. cust_first. cust_addi. cust_city. cust_state, cust:
ip1. Custoaips. curt_ducknans. cust_duckbday
$"vatles
G Eatishury’ . *Jonny’ . 19 Biching Vell Court
NV e R R P H
Guory 0K, ' roi affected <b.60 sec>

ysal> select = from duck_custi

“Moadoulark Hill', *Ks', *

Cust_nun | cust_title | cust_lage | cuse firet | cust_suffix § cust_addi
i Cast adds | cust_city Foustiatate | custozipt | cust_ips | cust_duckna
e 1 Gust_duckhiay

8 : Salishury i Jenny ' i 9 Wishing tell Cou
‘o t Moadoulark Hill 1K tereas 11234 Fipike
i 1961321
' 4 8 1 Salishury | Jenny 1 WL 19 Wishing vell Cou
1 L t Meadoulark Hill i K te7eds 11231 8pike

2 o T ot 0.00's00> _l
lpvson;
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Choose Destination Location

Setup wil nstall MyS 3L Servers and Clerts 4016 n the.
following flder.

To nstall 1o tis folder, click Next.

To nstal 1o adifeent folder, cick Browse and select another
folder.

Yo can choose rot o install MySTIL Servers and Ciets 4016
by clicking Carcelto it Setup.

"Deshnahan Folder

Cimysal Browse.
Bk =
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mysql> select trinC" Frankenduck "33

i
1 vou in set <.00 sec>
nysal> select trinCleading

from "$985Haneybes”
crincloading "$" fron "5555Moneysss™

rou in set <8.08 sec>

vou in set <8.08 sec>

nysal> select rerinC” 5%

I rtrinc 555 Money 555
555 Maney $55

1 vou in set <8.00 soo>

Inyeql>
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/mysal/bin/mysal -u roc

»

Quckvear

1 vou in set <0.00 soc>

nysql> |
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»

mysql> select ifnulLCNULL, "It is NULL.">;
ifnul1CNULL, "1t is NULL.

i

1 vou in set <0.00 sec>

mysal> select ifnullcs, 3;
ifnullcs, 3>

1 vou in set .00 soc>

nysql>
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d Prompt

fmysal/bin/mys¢

I

5a1> select date_fornat<"2078-03-30 2

1 vou in set <8.01 sec>

nyeql>
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Click the type of Setup you prefer then click Next.

@ Typical  Progam willbe sl vith the most commen
oplons. Recommended for most Lsers.

€ Compsct  Program wil be installed with miifnun required
optins.

© CustomYou may choos the options you want toinsal
Fiecommended fo advanced users.

ook Cance
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MySQL Connector/0DBC 3.51

g mysal com

Finished !l

“MySOL Connector/ODBC 351  has been suscessfuly instaled
o your system, For more nformation about MyODEC, visi:

it/ wun.mpsal com/products/mpache/

MyS0LAB offers a ull palete of Professional Services to help
you design a beler database schema and oplimise your MySGL.
Server patameters, in order o increase the throughput of your
application:

Suppoit Supportflom the developers of the MySL Server
Trairing _ Training for the MySL Server
Consuling : Consuling talored ta your spesifc MyS0L needs
For more information,visit

it wwn.mysal com/services/

Press FINISH button o ext fiom the nstalaton

>
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) winMySQLadmin Quick Setup.

#4SOQL &

Create the my.ii e with default vaues andthe user below,_Riecommended 1o novice user,

User name Password

WinMySQLadmin Ver 1.4 @ e o
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MySQL Connector/0DBC 3.51

Start Installation !

You are now reacly o instal"MySEL Connector/0DBC 351"
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MySQL Connector/0DBC 3.51

g mysal com

Welcome !

‘Weloome to "MyS L Connector/ODBC 351" Setup progiam.
This program il instal"MyDDBC 351" on your computer.

It stiongly recommendied that you et al Windows programs
before runring ths Setup Frogram.

Cick Cancel o quit Setup and close any programs you have
urring. Clik Nest o cotinue it the Setup program.

WARNING: This program s potected by copyright law and
intemationl treaies.

Unauthorized reprodhcion or disbution of this program, or any
parton of i, may result in severe civl and ciminl penakies. and
wilbe prosecuied t the masim.m et possible undet fa.

Hew> | Cancel
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g mysal com

MySQL Connector/0DBC 3.51

ReadMe !

MyS0L ODBC 351 Diver
README
(C) Copiht MyS0L AB 18352002

This is the source or binatydistibution of ODBC for MySL.
This software i distbuled under General Publis License.
(GPL. For mote nformation, read the fie "COPYING that
lcomes along with this dstrbution.

|as & special excepion to the MyODBC GFL fcense, one.
s allowe 12 use MyODEC with any ODBC manager, even
i the ODBC manager s not GPL. In other words: The.
(0DBC manager sel i nat affected by the MyODBC.

(GPL fcense.

IMySL. the rrost popular Dpen Source S database, is
proviced by MySTL AB. MySQL 4B is a commercial

<Back [>T Cancel
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Fie Edl View Opions Teonsler Scipl Window Help
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Troot@oc sroJ# /usr/bin/musaladhin —u root. passvord pasBHOrd
[root@loc srclé /usr/bin/musaladnin i root -h “hostnane® passvord paSSuOd
CrootEloc srcls
Crootéboc crols
Croataloe. seal¥
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FgVal - SecureCRT

Fie Edt View Options Transfer Scipt Window

=7 = BQ| 8% 8

[val@Doc valls nyselacnin -p ping
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nusald is alive
[valeDos valls
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[root@Doc srcle mysal -p

Enter passuord:
lelcone to the MASIL nonitor, Comnands end uith : or \g.
Vour MSIL connection 1d L5 16 to server version: 4.0.15-standard

Tupe “help:” or “\n* for help. Tupe “\e” to clear the buffer.

nusal> B





i01-17.jpg
®a 3






i01-13.jpg
Finished

B e Ao oA R !

e gt
i e
e

S5 St e s
i C e e st et






i01-13_0.jpg
MySQL Connector/0DBC 3.51

gt mysal com/

Finished !l

“MySOL Connector/ODBC 351  has been suscessfl nstaled
onyour system, For mote nformation about MyODEC, visi:

it/ mpsal com/products/mpache/

MySOLAB offers a full palete of Professional Services to help
you design a beler database schema and oplimise your MySL.
Server patameter, in order o increase the thioughput of your
spplication:

Support Supportfom the developers of the MySL Server
Trairing _* Training for the MySL Server
Consuling : Consuling talored ta your spesiic MySOL needs
For more information,visit

it /.mysal com/services:

Press FINISH button o exit fiom the nstalaton
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htthd-2.0.47.tar M/SUL—server—4.0.16-011356.rpm phe—d.3.3.tar
Crootaboc SrCI# rpn -1 MuSL-serjer-4.0,16-0.1586, rpn uSi-cLient~d,0.16-0.136 .rpn
uarning: WiSOL-server-d4.0,16-0,1386 rpn} V3 ISR signature: NOEY, key TD 507201F5
Preparing db table
Preparing host table
Preparing user table
Preparing furc tabole
Preparing tobles priv table
Preparing coluwns_priv table
Inctalling all propared tables
031212 11724348 /usr/sbin/mysald: Sutdown Conplete

PLECSE REMENBER T0 SET A PRSSHORD FOR THE MySOL root USER |
This is done uith:

Jusr /bin/usalachin -u root. passuord “nev-passuord”

Juer fbin/ngsaladnin —u root n Do paseword new-passuord”
See the nanusl for nore instructions.

Please repart sy problens with the /usr/bin/musalbug script |

The Latest. infornation shout MySOL 1s availsble on the ueb at
ttp: //uuu nusal .con
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c:\mys

fysql) select design nane as Nane, design_category as Category
=3 Fron duck_sales
=3 uhere design_category inC"Profession”. "Holiday™>:

Gategory

ous in set <8.00 sec>

nysal>
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7 MySQL Control Center Setup

Welcome to the MySQL Control
Center Installation Wizard

It stiongly recommended that you et al Windows programs
before runring this setup progam.

~ Clck Cangel o qui the selup program,then clase any programs
5 < youhave uming. Cick NestIo continue the instaltion.

WARNING: This program s potected by copyright law and
intemalional treaies.

Unauthorized reprodhction ordistbution of this program, or any
parton of i, may result in severe civl and ciminal penakies. and
wilbe prosecuied o the masim.m eslent possible Ut la.

e | Cancel
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c:\mysal\bin\mysql.exe

nyealy selece designnans ac Name.
=3 Case dosign category
3 then e ifRas ten Y sensonar” o
=3 Uhen “Profession® then “Bi annual®
=3 uhen "Literary” then “Randon end as “Pattern”
3 Fron duck saless

Pattern

Seasonal |
Bebuck Bi annual
Duckuia Randon
Fire Duck Bi_annual
Bunny_Duck Seazonal |
Duckspears | Random |
Sherlock buck | Randon
Duck_0 Lantarn | Seasonal
Rodea_Duck Biannual

9 vous in set <8.00 sec>

nyeql>
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7 MySQL Control Center Setup [

Readme Information

The following information descilbes tis instalaton. ™M
)

IMPORTINT:

send bug (error) reports, questions and comments to the
mailing list at mysglecdlists.mysql.com

The latest information sbout MySQL can be found at:
heep://ww.mysql.com

To see what it can do take @ look at the features section
in the manual.

For installation instructions see the "INSTALL.txt' file
that come with this distribution. =

Wise Installaton Wizarde-

<gack [[Hews | Cancel
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c:\mys

mysal) select design_nane as Mame. design_category as Category,
RS fECuineonsaloc 500, "Selis, STouts as Frend oo
=3 Fron duck_sale

Category

Santa_Duck Holiday
Debuzk Profession
Duckuia Literary
Fire_Duck Profezsion
Holiday
Duckspears | Literary
Shexlock buck | Literary
Duck_0 Lantern i Holiday
Rodea_Duck Profecsion

ous in set <8.08 sec>

nysql>
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7 MySQL Control Center Setup [

License Agreement
You must agree with the liense agreement below to proceed.

compilers) written by James Hacker.

<signature of Ty Coon>, 1 April 1989
Ty Coon, President of Vice

This General Public License does not permit incorporating
[your program into propristary programs. If your program
is & subroutine library, you may consider it more useful
to permit linking proprietary applications with the
library. If this is what you want to do, use the GNU
Library General Public License instead of this License.

= [ acespt e o ssement

€ Tdo ot socept the fcense agieement
Wise Installaton Wizard®

Reset <Back [ MNew> Cancel
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select avgCuinter sales) as “winter avg

3 aug’ Copring salesy as vapring avg
203 Colnner sales> as “summew avy

g (Fall saless as “fall avy ©

1 vou In set <8.00 sec>

nysal>
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mysql) select sunCuinter salss) as "winter total”,
=3 SunCopring sales> as vepring tota
23 SunCounner sales> as "sunner total”.
=3 suncFall sales> as “fall total”

vou in set <008 sec>
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7 MySQL Control Center Setup

Destination Folder

Select  folder where the application wil be nstalled M
Y

The Wise Insallation Wizard wil nstall th fles for MyS 0L Coritol Certer i the following
folder.

Toinstalino a diferent folder,clck the Browse button, and select anothe folder

Yo can choose not o instal MySTL Contol Center by cicking Cancel o ext the Wise.
Installation Wizard

Destinaton Folder

C\Progam Flestmysgloch, Browse.

Wise Installaton Wizaid®

<Back [[Hews | Cancel
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avacscore> |
5066667 |
£50 0000 |
438:3333

3 vous in set <8.00 sec>

yeql> select tean, avgCscored from lazertay group by tean having avglscore><688

1 tean | avglocore) 1

5066667
458.3333

vous in set <8.08 sec>

wsal> select tean, avg(score> from lazertag group by tean having tean="bearz";

toan | avgCcore>

1 vou in set <8.00 soo>
nyeql>
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ysal> grant all on ».* to second®’ identified by "paSS2";
Query O "0 rous affected <080 sec> e

ysal> show grants for second@’x’;

Grants for second®x

GRANT ALL PRIVILEGES ON . T0 *second’@’ IDENTIFIED BY PASSUORD *54dc26709
26293

vou in set <0.08 sec>

L L






f05-16.jpg





i03-11.jpg





i07-03.jpg
e e ek g L —

L0 3 sen ieean G 3 3B
D

Lt Mo Pt o] it S

e s
]
Fe,
S
.
iy
S
S
S
e
b






f05-16_0.jpg
i 2040-01-01
i 7040-01-02
| 2040-01-03
| 2840-01 61
i 7040-01-07
i 2049-01-03
i 7040-01-01
| 2040-01-02
i 2040 0103

ous in set <B.00 sec>

ysql> select tean, score, date from lazertag group by date, tean;

2040-01-01
3a40-01-01
3840 8101
2040-01-02

2040-01-02
2040-01-02
3a40-01-03
3a40-81-03
2040-01-03

9 vous in set <8.00 sec>

nysql>
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5 Command Prompt - /mysal/bin/mysal -u root

mysql) load data infile ’/mysql/data/DataFile.txt’
=2 into table cust_nun_names
-5 fields terminated by /.’
-5 lines terninated by ’\i\n’;3

Query OK. 6 rous affected (8.88 sec)

Records: 6 Deleted: © Skipped: @ Warnings: 6

Salishury
Irishlord
Thegreat
Montgonery
Robert
Kazui
Gashlycrunb
Davidson
Danson
Filled
Billiards
Beauvais
Set!

13 rous in set <9.80 sec)

mysql>
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Fie E Viw Fovoies Todk Heb
ook - 5 - D (1) 2| QSeach (iiFovates GMeds 9|

- S -

[ ST e—r

This is the current DuckWear customer list.
Last Mame] First Name| City Statel

Salsbury |Jenny | Meadowlark Hil | KS |
Trishiord | Red | Seacouver | WA |
Thegreat | Vicki | Freedom | KS |
Montgomery | Chantel | Chicago |IL|
Robert| David | Blacktop | AZ |
Razi | Worko | Vimpt | CA |
Gashiycrumb | Karen | Fedora | VT |
Kazui| Worko | Shady Hil | CA |
Davidson | Wolf| Elysun | OK |
Danson | Raccoon | Eigsium | OK |
Filled | Bob | Elysium | OK |

Billards | Monte | Eiysium | OK |
Beauvais | Jt | Elysum | OK |

Seta | Kevin| Elysiom | OK |

Eivons

B ocairanet
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]

sl select design nane, design_category fron duck_sales
arder by detign category; dezign nane}

design_category

Rodea_buck Profossion

9 vous in set <8.00 sec>

nysql>
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joss p.
G:\Docunents and Settings\Michael Greyycd \nysqlnbin

C:\nysql\bindnysql —u joss —p

Encon passuord? smerx

Velcone to' the MySQL nonitor. Commands end with ; ox \g.

Your MySQL connection 1d is 51 to Server version: 4.8.18-nt-log

Type “helpi* or *\h' for help. Type *\e’ to clear the buffer.

nysal> use duckuears
Databace changed

nyeql> elect s from duck cust linit 35

ERROR 11422 Zelect connand denied to wser: *joss@localhost’ for table *duck_cust

mysal> select » from duck_sales linit 3

dosign nun { design_name ! winter sales | spring_sales ! sunner_sales ! falls

ales i dosign_category

0 1 Sancabuck ! 1067 ¢ 200 ¢ 158
267 1 Holiday 7

: 2°f peduck | 1 970 ¢ 7 1 s61 1
486 1 Profsssion '

! 3V Buckala | 1 531 131 21

856 1 Literary
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5 Command Prompt - /mysal/bin/mysal -u root

Salishury
Irishlord
Thegreat
Montgonery
Robert
Kazui
Gashlycrunh

Red
Uicki
Chantel
David
tonko
Karen

Wolf Davidson
Raccoon Danson
Bob Filled
Monte Billiards

Jet Beauvais
i Kevin Set.

13 rous in set <8.80 sec>

Salishury
Irishlord
Thegreat
Montgonery
Robert
Kazui
Gashlycrunb
Davidson
Danson
Filled
Billiards
Beauvais
Set!

13 rous in set <8.80 sec>

mysql>
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]

vsa1 select design_nane, dosign_category fron duck_sales
arder by dedigncategorss Y

design_category

Rodea_buck Profossion

9 vous in set <8.00 sec>

nyeql>
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]

ysql> grant all on duckvear.duck_sales to joss@localhest identified by “Firefly
Wofeh, Grant option:

Query OK. © rous affected (8.02 sec)

ysql> show grants for joss@localhost

i Grants for Josselocalhose

£y GRaT USAGE ON .x TO *joss*@* localhost’ IDENTIFIED BY PASSVORD *3eaZasa362bad

"GhANT LI PRIVILEGES ON duclwoar®.‘duck_sales® T0 *joss’ @’ localhost” VITH GRA
w1 OPTION

2 vous in set €8.00 sec>

nysql>
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5 Command Prompt - /mysal/bin/mysal -u root

mysql) load data infile ’/mysql/data/DataFile2.txt’
=2 into table cust_nanes
-5 fields terminated by ’:’
-5 lines terninated by ’\¥\n’;3

Query OK. 6 rous affected (.84 sec)

Records: 6 Deleted: © Skipped: @ Warnings: 2

Salishury
Irishlord
Thegreat
Montgonery
Robert
Kazui
Gashlycrunh

Red
Uicki
Chantel
David
tonko
Karen

Wolf Davidson
Raccoon Danson
Bob Filled
Monte Billiards

Jet Beauvais
i Kevin Set:

13 rous in set <8.80 sec>
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nysql> desc cust_nane
Field i

Nall | Koy |

i Extra i

Dofaule

Tope

nanes_nun  nediuninc<3>
nanes first | chard1s) i
names_last | charc20> | YES i i NULL

rous in set <8.00 sec>

“nanes_last

Salishury
Teichlord
Thegreat
Hontgonery
Fohert.

Billiards

13 vous in set 0.00 sec>
nyeql>






i03-13.jpg





i05-13_0.jpg
nyealy select cust_state from duck_cust
by cust_state

ous in set €8.00 sec>

mysql) select cust_city. cust_state from duck cust
=5 aroup by cust_state
i cust_oity I cust_state 1

Blackeop
Shady Ri11
Chicago i
Headoudark Hill | KE

Elyolun ok
Fedora ur
Seacouver ] i

=5 Group by cust_ci;

Blackop
Elyeiin
Fodora.
Frecdon
Headowlark i1l §
Shady Hil1
UTinpe

ous in set <B.00 sec>

nyeql> =]
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1ML Key | Default | Extra i

nanes firse
nanes _lact

I} aute_increment

charc1s>
Chancz0>

2 vous in set <8.00 sec>

nysql>
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c:\mysal\bin\mys
mysal> select replace(design nane.

ey

> fron duck_sales;

i replacecdesign_nane,

ous in set <9.00 sec>
ysql> select design_nane from duck sales;
design_nane

Santa_Duck
Bebuzk
Duckuia

Fire Duck
Bunny_Duck
Duckspears
Shexlock Duck
Duck_0 Lantarn
Rodea_Duck

9 vous in set <8.00 soc>

nyeql> =]
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7 MySQL Control Center Setup [

Readyto Install the Application N\
Click Next o begininstallaion. M
Y

Clck the Back bulton ta reenter the installaion information ofcick Cancel t it
the wizard

Wise Installaton Wizaid®

<Back [[Hews | Cancel
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7 MySQL Control Center Setup

Select Features.

Please select which features you would ke (o instal. M
)

S| Feature Description:
5 2-] Translations

% 2] Chinese
-] Deutsch
o] French

S+ | talian T st e ntale o e calnad
8] Polish This featur requires B432KEB on your hard

| Russian dive.
- Spanish

Curent location:
C\Progiam Festmysgloch,

Wise Installation Wizaid®

Disk Cost Reset <Back [ MNew>
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mysql) select replace(design nane. *_". ¥ *) as Outfit.
03 Ginter_salossepring sales rounmer_salessfall sales as “Yearly Sales”.
3 Genintacasesy s Cacogors

Vearly Sales

Holiday
Frofeszion
Atomar:
Brofassion
afidsy
terar
Literary
to3day’
1398 | Profestion

Duckspears
Shorlnck Duck 1 2146
Duck 0 Lantern

Rodeo Duck

9 vous in set <8.00 sec>
ysql> select replace(design pane. " %, © ) as Qutfit, winter_sales+epring sale
Shainner saleatall sales as "Hearly Sales” desiun_catedory as Catesory fron du

Outfit

Vearly Sales

Santa Duck Holiday

1684
De Duck 2987 | Profession
Duckula 933 | Litorary
Fire Duck 1857 | Brofession
Bunny Duck 2035 | Holiday
Duckspears 2360 | Literary
Sherinck Duck 2146 | Licorary
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successfully installed.
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7 MySQL Administrator

Readme Information

Please read the following readine information carefuly.

Report Bugs

If yau've found a bug in this software, please help us mproving
the tool by submitting a bug report using the following webpage,

http:/fbugs.mysal.com/

‘Again, we would lke to thank you for your efforts to help improve
this prodct.

The MySQL GUI Develapment Team
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trator - InstallShield Wizard

7 MySQL Admi

Setup Type

Choose the setup typs that best sut your needs. )

Ploase select a setup type,

& sl
All program Features will be installed. (Requires the most disk.
space.)

v

Choose which program features you want instaled and where they.
willbe nstalied, Recammended Fo advanced users.
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fmysal/bin/mys¢

mysql) select cust_last as Last, cust_first as Pirst, cust_addl as fddress,
=3 ust addl as Phddress 3. cust_state ac State. cust_2ipl as Zip
=3 Fron duck_cust uhere cust_nunt=s order by las
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1976 Stony Pointe Lane
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1976 Stony Pointe Lane
1976 Stony Pointe Lane
1976 Stony Pointe Lane
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Davidson
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Sota 19%"Scony Pointe Lane 301
Thegreat 2004 Singleton Dr )
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7 MySQL Administrator

Destination Folder

Clck Nt to nstallto this Folder, or click Changs to nstal o 3 diferent folder

Install MySQL Adrinstrator o
CiProgram FilsMySQUGUITooks|

<pack  [Wews ] cancel






i04-08_0.jpg
mysal) select * from duck cust
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nane i cust_duckbday |
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! Y61 9 1 Dancon 1 Raccoon 1 NULL 19% Stony Poin
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s ] 9 1 Fillea i Bow i WL 1197 Stony Poin

to Lane 11365 t Elysiun 1 0K tosiez  t WL + Guackers

"9 1 Billiards i Monte + NULL : 197 Stony Poin

Flssiun 10K tosiez ot WL + Quackers

'9 1 Boawvais 1 dot + NULL 19% Stony Poin

Elysiun  f 0K P TR s

9 1 Seta i Kevin i NULL i 197 Stony Poin

t7siez ot WL + Quackers

te Lane 301 § Eijelen 1 o
1 NULL i
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The Instalishield Wizard has successfully installed MySQL
Adrinistratar, Clck Fiish to ekt the izard,
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mysql) select cust_last as last, cust first as first, cust_city as city,
3 Cust state ac state. cust_nun as number
-5 Fron duck_cust order by state, city:

 Blackeap
Fhady i1
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Chivheo
Froadon
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Elysiun
Elyeiun
Elveiu
Elvsfun
s iun
Elyoiun
Fe
Seacouver

14 vous in set 0.01 sec>
nyeql>
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trator - InstallShield Wizard

7 MySQL Admi

Ready to Install the Program

The wizard is ready to begin installation.

I you want to review or change any of your installation settings, clck Back. Cick Cancel to

exit the wizard,

Current Settingsi

Setup Type:
Typical

Destination Folder
DifProgram FiesMySQUGUITooks|

User Information
Nome: Michael Grey
Company:

<Back

Tratal

Cancel
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/mysal/bin/mys:

mysql) select cust_last as last, cust_first as First, cust_addl as address,
3 Cust addl as Paddress 37, cust_state ac state. cust_2ipl as 2ip
=5 Fron duck_cust order by ip desc:

Tast

P First i address addvess 2 | state

Irichlord
Hontgonery
Davidson © 1 Uolf
Danzon Seony 73102
Filied 1976 Stony Pointe Lane
Billiards 1976 Stony Pointe Lane
Beausais 1976 Stony Pointe Lane
Sota 1998 Stony Pointe Lane
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3113 'Picket Fonce Lane | 6
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Kazui iz
Robert
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26113 Open Road Highua:

NuLL
e

14 vous in set 9.00 soc>

nysql>
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nysal> select cust last as LAST, cust_First as FIRGE, cust_ducknane as DUOK, cys=]
i o2 AR Eron ek St whérs cust_ave Tike Davs or oust iast Like

Spike
Qhackers
Guackors
Quackers

4 vous in set <8.08 sec>

mysql> select cust_last as LAST, cust_first as FIRST, cust_duckname as DUCK, cus

€onun a3 NHBR fron duck cust whers cust last like "Davi" oF cust.last Like
oF cust_last like "Be;

§elichury § Jemny | Spike

Beausais® | Jet | Guackers
Seta in | Quackers
Davidson Quackers

nyeql>

4 rows in set <B.90 sec) 4
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Command Promp

\mysal\bin\mys¢

=]

ysql> select cust_nup as "Cust.BY. cust last as “Lact Name", cust state as Sta
%o ‘cust_ducknane as "Duck’s Nane" Fron duck cust whers cust_hunt 87
Cust.d | Last Nane i State | Duck’s Name

Salichury | KS | Spike
Inichioed §UR | Netrek Rules
Thegreat 1 XS Frida Kahlo de Tonayo
Fontgonery 1 IL | Bianca

Rohoet 0§ Harle

Kazui 3 Fitzuhiselo
Gazhiyerunh | UT Tose D' axharville
Davidson i Ok i Quackers

Danson Ok i Guackers

Filied Ok i Guackers
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Beawais. {OK | Quackers

Sota OK i Guackers
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record inserted
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Nane, cust_state as Stat

" Command Promp

mysql) select cust_nun as "Cust.d;
o7 dude Rucknane a3 “Ducks Name

Cust.W | Last Nane i State | Duck’s Nane

11 Salichur Spike
2 | Inishlosd Netrol Rules

5 i Thegreat Frida Kahlo de Tomayo
3§ Montyonery Bianca

S | Rohort Harley

§ | Mazui Fitzuhiselo

3 1 Gazhlyorunh Tect Dlurhorville
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5 | Davidson Quackors

10 | Danson Quackers

it i Filied Quackors
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13 | Beauvais GQuackens

i1 i Seta Guackors
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2 http:/ Mlocalhost/USEDATA. php - Microsoft Internet Explorer

Toals

Fle Edt View Favortes

Help

FBack + o - @ [ A | QSeach [iaFavortes

Address

Liks ] Customize Liks ] Free Hotmal

| htp //ocalhost/USEDATA php

2] Windows

There are 9 rows

Santa Duck 1067

Dr_Duck. 970
Duckula 53
Fire_Duck 782

Buny Duck  |589
Duckspeare 953
Sherlock_Duck (752
Duck_O_Lantern 67

Rodeo Duck 673

Done.

Sales Report

200
770
13
357
795
582
657
23
4g

150
561
21

168
367
336
259
83

625

Design | Winter Spring [Summer [Fall

267
486
856
250
284
489
478
543
52

Geda 3

] Windows Media





i04-06_0.jpg
Command Prompt - \mysal\bin\myst

]

mysql)> select cust_nun as nunber. cust_last as “last name’, cust city as city, ¢
Ut state as state fron duck cuct Uhers custnund=3 and custnun3?; &
Enpty set <000 sec>

mysql) select cust_nun as nunber. cust_last as “last name”, cust.city as city, ¢
Utlstate as state fron duck cusi uhers custnun>-3 and custnuncs: o ’
nunber | last name | city state

| Thegreat 1 Freodon
4§ Montgonery | Chicago
5 i Robere Blacktop
8 i Kazui it

4 vous in set <8.00 sec>
nysql>
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trator - InstallShield Wizard

Welcome to the Instalishield Wizard for
MySQL Administrator

The Instalshield(R) Wizard wilnstall MySQL Adrinistratar on
your computer. To continus, cick Next

WARNING: This program i protected by copyright law and
internatianal treaties.

<o ==
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/mysal/bin/mysal u 100t -p

nysal} seloce custlage, cuse_firse from duck_cuse
cust_last

Filied
Billiards
Beauvais

Sota
ous in set <8.09 sec>

Rysql) select cust_nun as Number, cust_last as “Last Name", cust_city as City,
23 uztostate as Stace from duck cast where cast_munc=3 on cast mun?s
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2 dun g
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2 http:/ Nlocalhost/USEDATA. php - Microsoft Internet Explorer

Fle Edt View Favoites Took Help

Bk + > - @ [0 4| @Seach (ilFavaites Gheds oF
Address [ €] hup/Mocabost/USEDATA s

Links &) Custonize ks &]Fies Hotmall_ 2] Windows &]Windows Media 0

There are 10 rows

Sales Report

Design | Winter Spring [Summer [Fall
Santa Duck  [1067 [200 [150  [267

Dr_Duck. 970 [770 [s61 486
Duckula 53 (13 a1 856
Fire_Duck. 782 [357 [168  [250

Bunny Duck  [589 [795 [367  [284
Duckspeare 953 [s582 [336 489
Sherlock Duck (752 [657 [259 478

Duck_O_Lantern|67  [23  [83 543
Rodeo Duck 673 48 [625  [52
Rock Duck  [98  [87 [76 65

Dore.
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Rysql) select cust_nun. cus
=5 Uhere cust_state="ok

1 Meadoulark HA11 | K§
Froedon
Elysiun
i Elys iun
Elys iun
Elysiun
Elyeiun
Elysiun

P cust_nun | cust_city 1 cust_state |

Seacouver
i Blacktop
ittt G
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4 vous in set <8.00 sec>

mysal) select cust_nun. cust_city. cust_state fron duck cust
3 feamand cust_statet=ua® and Gust state?
and cust_seateTo)

‘2" and

7 | Fedora
2 vous in set <8.00 sec>

inyeq1> g
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7 MySQL Administrator

License Agreement

Plesse read the following icense agresment carefuly.

Copyright (C) 2003/2004 MySQL AB =

This program is free software; you can redistribte it andjor moclfy

it under the terms of the GNU General Public License as publshed by
the Fres Software Foundation; either version 2 of the Licenss, or

(at your option) any later version,

“This program is distrbuted in the hape that it wil be useful,

but WITHOUT ANY WARRANTY; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. Ses the
GNU General Pubic License for more detals,

& aecepk the tams n the leanes agreement]
1o ot accept the terms i th cense agreement

<Back Next > Cancel
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Rysal> select substringC”

substringC"dofensstration”,

i nest

1 vou in set <0.08 sec>

nysal> select substringC”

efenestration” fron ? for 53
i substringC"defonsstration

Fron 7 for 55

1 vou in set <0.00 soo>

nysql>
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2

i
1 row in set <0.68 sec>
-2

substring_index("to be, not to be. or uhatever”,

ot to be, or whatever

1 vou in set <0.00 soo>
nysql>
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1 vou in set <8.00 soo>

myeql> select strcmpCUduck”, "bat™>;

", "auek">;

1 vou in set <0.08 sec>
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Command Promp

fmysal/bin/mys¢

uhen 2 then “Tuo" else "Three" ond;

ysql> select case 3 when 1 then

case 3 uhen 1 then olse "Three" end

Theeo i

1 rou in set <0.61 sec>

nysal>
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i results |
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mysql> select concat_usC",", “Ducklloar”, 300>

concat_us<”

1 rou in set <0.68 sec>

nysal> select concat_usc"

NULL, 3000>;

1 vou in set <0.00 seo>

nyeql> :l
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“Wear”, 3000);
000> |

1 vou in set <0.00 soo>

nysql>
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5" Command Prompt - \mysal\bin\mysal -u root

mysql) create temporary table tempKS_list
-2 select cust_nun, cust_last from duck_cust
-5 where cust_state like VKS"
Query OK. 2 rous affected (B.23 sec)
Records: 2" Duplicates: 8 Marnings: @

mysqly select x from tempKS_list
23

Thegreat:

2 rous in set <8.08 sec)>
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mysql> select cust_num from tempKS_list;

cust_nun

2 rous in set <8.00 sec)

mysql>
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mysql> show tables;
TabL duck

copy_duck_cust
cust_nanes
cust_nun_nanes
Quck cust
duck_title

5 rous in set <8.08 sec)

mysql>
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mysal) select stuff, junk
943 Fron hewe. left’join the
here - Ndex:

i
3 vous in set <6.08 sec>

Rysal) select stuff, junk
=3 Eron here ight join there
=3 on hers Kdax"there -Ndex?

ous in set <8.00 sec>

mysal) select junk, stuff
=3 Fron there left join here
=5 on here-Ndex-thers .Ndex:

4 vous in set <8.00 soc>

nysql>
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] dwBKUP20090317.5q! - WordPad
Fle Edi View Inset Fomal Help

i@l sl al [ @l |2

=] B3

[ E=———y

Host

localhost

Datanase: duckvear

- Server version 4.0.18-nt-log

Table structure for table 'duck_cust'

CREATE TABLE duck_cust (
cust_nun mediumint (3) NOT NULL auto_in
cust title tinyint(4) default NOLL,

cust_last char(20) NOT NULL default '',

cust_first char(15) NOT NULL default *
cust_suffix enun('Jr.','II','IIT', TV

W, e

cust_adal char (30) NOT NULL default '*,

cust_addz char(10) default NULL,

Cust oity cher(16) NOT NULL aezault ',
Cust_state char (2) NOT NULL defaulc ',

cust_zipl char(5) NOT NULL default '',
cust_z1p2 char(4) defaulc NULL,

For Help, pess F1

deault NULL,
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Rysql> exit
Bye

GixDocunente and Sottings\Hichao] Grey>NaysqINbinsnysal —u oot —p
ator pasword:

Molcont co the M9SQL monitor. Commands end with 3 or \g.

Vour RuSal. conneetion 34 ie 4 to server version: 4.8.16°nt-log

Type “helpi’ or *\* for help. Type *\c’ to clear the huffer.

mysql> select cust_nun fron tempKS_list;
ERROR 1846° Mo Databace Selected
mysal use duckuears

Datahgse changed

ysald select cust nun Fron tempkS_list;

ERROR 1146 Tahle “duckuear-tempka_1ist! doesn’t exist
mysql> o
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ommand Prompt I

G:\Docunents and Settings\Michael Grey>\mysql\hin\nysqldunp duckvear > duBKUP26O
50317 sl

C:\Docunents and Settings\Michael Greyddir duw
‘Uolune in drive C is Spike

Uolume Serial Nunber 15 4619-A8OE

Directory of

:\Docunents and Settings\Michael Grey
03/12/2004 06:163 6,504 AuEKUP20098317. 541

1 Fileco> 6,504 hytes o
8 Dircs>’ 13.735,624.704 bytes free

G:\Docunents and Settings\Michael Grey
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[UIRUES SRS NN, S e . S
=3 hanes_nun mediunint(3> not null auto_increneat,
=3 hames_first chardis) not null,

3 hames_lact char(26> not null.
=3 rinasy ey hanes nun>
=5 Stupe-HyISan;
Quory 0K, B rous affectod 0.08 soc>

ysqly insert into cust_nun_nanes
=3 select cust_nun. cust Firse, cuse_last from duck.cust

Query OK. 7 rous affected (8.00 sec)

Rocords: 7' Duplicates: @ Varnings: 8

nysal> select x fron cust_nun nanes;

nanes_nun | nanes_first { names_last

i 13 denny i Salishury

i 21 Red i Trichlord

i 31 Views { Thegroat

H 31 Chantel | Montgomery

H 5 i David i Robere

i 8 i Vonko i Kozai

i 7 1 Karon i Gashlyorunb |
7

Default | Extra
NULL

nanes_nun 1
nanes firse | chardlsd i i
Clact i charc26>

i auto_increnent |
i i

ous in set <B.01 sec>
nysql>
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mysql> drop table nun_names:
Query OK. 8 rous affected <B.81 sec)

copy_duck_cust
cust_nanes
cust_nun_nanes
Quck cust
Auck_title

rous in set <8.08 sec)

mysql>
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c:\mysal\bin\mysql.exe ]

mysql) select title cust, cust last. cust_state
=3 Fron duck citle right join duck cust
=3 on title hunccust title
-5 order by cust_state:

itle cust | cust_last  } cust_state
Fobert az
Kazut icn
Kasui i
Hontgonery
Salisbury
Thegreat.
Davidsan
Danzon
Filied
Billiards
Beauvais
Sota.
Gashlycrunh
Trishiord

14 vous in set <0.00 sec>
nyeql>
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[ Command Prompt - \mysal\bin\mysal -u root

Salishury
Irichlord
Thegreat
Montgonery
Robert
Kazui
Gashlycrunb
Davidson
Danson
Filled
Billiards
Beauvais
Set!

13 rous in set <B.81 sec>






i05-15.jpg





f08-05_0.jpg
] dwoptBKUP20090317.5ql - WordPad
Fle Edi View Inset Fomal Help

Dlslal R & el | 3

=] 3

/7140000 ALTER TABLE duck_cust DISABLE KEYS */;
LOCK TABLES duck_cust VRITE:
INSERT INTO duck cust VALUES (1,8, 'Salisbury’, Jenny','','S Uishing Vell ¢

UNLOCK TABLES:
/7140000 ALTER TABLE duck_cust ENABLE KEYS 7/;

Teble structure for table ‘duck sales’

DROP TABLE IF EXISTS duck_sales;
CREATE TABLE duck_sales (

)

design_mu mediwmint (3) NOT NULL auto_increment,
design_name char (20) NOT NULL default '’
winter_sales int(i1) NOT NULL default '0',
spring_sales int(11) NOT NULL default '0',
swmmer_sales int(11) NOT NULL default '0',
fall_sales int(11) NOT NULL defaulc '0',
design_category char (13) NOT NULL default '',
PRIMARY KEY (design_nun)

TYPE-HyTISAN;

uisms
For Help, pess F1

1
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c:\mysal\bin\mysql.exe =]

nyealy gelece duck tiele eitle cust. duck cust.cust_last, duck cust.cust_state

=3 Fron duck citle. duck_cust

=3 uhare' duck citie. title nun=duck_cust.cust_title

=5 order by duck_cust-cust_state:
itle cust | cust_last  } cust_state
Fobert az
Kazut icn
Kasui i
Hontgonery
Salisbury
Thegreat.
Davidsan
Danzon
Filied
Billiards
Beauvais
Sota.
Gashlycrunh
Trishiord

14 vous in set 0.00 sec>
nysql>
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date 1 vEs
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nyeal> selece design_nane, cust_addi, cust_add2, cust_oity, cust_state. cuse_zip
T Guge aip:

=3 Fron duck sales left join duck_cust

5 on cust_nun-design_nun;

dosign_nane cust_addi
state | Gust_zipt | custzip?

cuse_addz | cuse_city t cust_

e B K

9 vous in set <B.00 sec>

inyeq1> 3
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c:\mys

mysal) select cust_nun. cust_last, cust_duckname, design_nane
=3 Bron duck cust right Join duck_sales
3 on cust_nun-des ign_nun;

cust_nun

Salishur, 0 Santa_Duck
Irichlon Drbuck
Thegreat Frida Kahlo de Tonayo i Duckula
Fontgonery | Bianca Five_Duck
Fobert Harle: Bunny_Duck
Kazui Fitzuhistle Duckspoare
Gazhlycrunb | Tess D urherville rock buck
Fitzunistle Buck.o tancern
Quackers. Fodeo_Duck

9 vous in set <8.00 sec>

nyeql>
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Database changed
mysal> hackup table duck cust.

2 vous in set <B.13 sec>
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| Command Prompt

fmysal/bin/mys¢

]

mysql) delete fron cust_nun_nanes
Lhexe nanes_nun<=33
Query OK. 7 rous aFfected €8.07 sec>

mysal> select » from cust_nun_nanes;

Davidson,
Danzon
Filied
Billiards
Beauvais
Seta

ous in set <8.00 sec>

nysql>
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3 Custonun=:
Query OK. 1 Fou affected 8.
Rous matehed: 1 Changed: 1

yeql) update duck e
=3 Set cust_adaz
=3 Uhere
=3 Cuzt nun.

Quers 0k i Ty apfected 0.

Rows matéhed: 1 Changed: 1

mysal) update duck sust
el e s e

Query OK 1 Fou affected 8.
Rows matéhe Changed: 1

nysal) update duck cust
23 Sot cust-adds= iz
23 Uhere
=3 Custonun-12;
Query OK. 1 Rou affected <8.00 sec)
Rows natched: 1 Changed: 1 Varnings: 8

mysql) update duck cuse
=3 Set cust adds
=3 Uhere
-5 cust _nun13;
Query OK, 1 rou affected <8.00 soc)
Rows matéhe Changed: 1 Varnings: @

o

mysal) update duck cust
23 Sot cust_addz
23 Uhere
=3 Custnus
Query 0K i Foy affected @.00 sec>
Rows natched: 1 Changed: 1 Varnings: 8

o

nyeql> =]
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\myal\bin\mys

=]

ysql> grant all on duckuear.duck_sales to marti@localhost identified by "eick3t

Query OK. © rous affected 8.90 sec)
ysql> show grants for marti@localhost;

i Grangs for martiElocalhost

3 SEONT USAGE ON . TO “narti’ " localhose’ DENTIFIED BY PASSHORD *Gabad26c7cac

1°ChaNT ALL PRIVILEGES ON “duckvear'."duck_sales® TO *marti’e’localhost’

2 vous in set €8.00 soc>

fysql> rovoke delete. drop, alter on duckuear.duck_sales from narti@localhost;
Query OK. © rous affected (8.00 sec>

ysql> show grants for marti@localhost;

i Grants for martilocalhost

 GAANT USAGE ON =% T0 - arti’@ localhost’ IDENTIFIED BY PASSWORD *Gaba326c7cac

"*ChNT SELECT, INSERT. UPDAIE. CRENTE, REFERENCES. INDEK ON “duckvear.'duck_sa
Loz 10 *narti’e’ localhozt”

2 vous in set <8.00 sec>

nysql>
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5 Command Prompt - /mysal/bin/mysal -u root

Salishury
Irishlord
Thegreat
Montgonery
Robert
Kazui
Gashlycrunb
Davidson
Danson
Filled
Billiards
Beauvais

s

13

Salishury
Irishlord
Thegreat
Montgonery
Robert
Kazui
Gashlycrunh

Red
Uicki
Chantel
David
tonko
Karen

Wolf Davidson
Raccoon Danson
Bob Filled
Monte Billiards

Jet Beauvais
Kevin Set.

13 rous in set <8.80 sec>

mysql>
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Command Prompt

ysql> show grants for second@’x’;

! Grants for second®r

i GRANT USAGE ON =.= TO "second’@x’ IDENTIFIED BY PASSHORD 'SddDc2£709aa6293 |

1 vou in set €800 sec>

ysal) delete from mysal.user

VI3 Uhere usen=vaecand®
3 and hoses m

Query OK. 1 row affected <0.80 sec>

mysql> flush privilegess
Query 0K, 8 rbus affected €000 sec>

R 17417 Thore is no such grant defined for user *second’ on host 'x’

B i J
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+ Command Prompt - \mysal\bin\mys¢

fysql> dese cust_nun_nanes

Field

nanes_aun | nediunint<>
nanes first | chardls)
nanes_last | char(20>

hanes Firet
st

NULL

Extra

‘auto_increnent
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select design_nane, design_category, winter_sales
3 Eron duck_salos 5 i
uhore design_category:

Duckspeare Literary
Sherlock Duck i Literar

ous in set <8.00 sec>

nysql>
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ommand Prompt

]

ysql> show grants for marti@localhost;

i Grants for martiflocalhost

 GAANT USAGE ON =_x T0 " nanei’e” Tocalhost’ IDENTIFIED BY PASSVORD *GabadZc7cac

1"GRANT SELECI, INSERT, UPDATE. DELETE, CREATE, REFERENCES, INDEX ON ‘duckwear’.
“auck_sales® 16 ’marti’e’ localhost”

2 vous in set <8.00 sec>

nysql>
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8 rous in set <8.00 sec>

nyeql> =]
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Rysql) select here.stuff. there.stuff
3 8 fnex 3oin thow
hove -Ndexs

3 vous in set <8.00 soc>

nyeql>
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[ Command Prompt - /mysal/bin/mysal -u root

mysql) update cust_nar

-> where names_nun=g3
Query OK. 1 rou affected <8.85 sec)
Rous matched: 1 Changed: 1 Uarnings: 8

mysql) update cust_nar

-> where names_nun=93
Query OK. 1 rou affected <B.81 sec)
Rous matched: 1 Changed: 1 Uarnings: 8

mysqly update cust_nam
=2 set names_first="Jet", names_last=!
-> where names_nun=12;

Query OK. 1 rou affected <8.88 sec)

Rous matched: 1 Changed: 1 Uarnings: 8

mysql) replace into cust_names

=) (names_nun, names_first, names_last)
-3 values
-> (3%, "Kevin®, “Seta":

Query OK. 2 rous affected (B.88 sec)

Salishury
Irichlord
Thegreat
Montgonery
Robert
Kazui
Gashlycrunb
Davidson
Danson
Filled
Billiards
Beauvais
Set!

13 rous in set <8.80 sec>

mysql>
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Rysal) select here.stuff, there.stuff
=3 Eron here, there
23 whawe hers .Nde Ndex;

_sturE, there.stuft
here.

here Ndex:

L
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1 vou in set <.06 seo>

nysal>
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mysal> update copy_duck_cust
=3 TRt cust nun-i: cust addt="1630 Revello Drivo”. cust_add2enull, cust_city
‘Shady Hili®, cust 2ipi="31626", cust 2ip
2 uhere cuct-las
5 nit 13
Query OK. "1 rou affected <8.81 soc)
Rous matched: 1 Changed: 1 Uarning:

ysal) select * from copy_duck cust
=5 Where cust_last- kazui's

i cust_nun  cust_title | cust_last }cust first | cust_suffix i cust_addi
T ust_aad?” i cust city | cust_state T cust_zipl | cust2ip2 | cast_ducknan
cust_duckbday

a1 5 Kazai 1 Vonke t e 11630 Revello Dr
UL * Shady Hill | cn Tateas 12882 TFitavhisele
19611284 1
o1 5 3 Kac + Vonko t P i 42 Gube Farn La
JGatehouse 1 Ylinpe' 1 GA Tasac2’ 1o T Fitzuhistle

+ 19614281

2 vous in set <080 sec>
nyeql>
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mysal) select stuff, junk
VU3 Fron hewe. innek Join there
hee -Rdex:

3 vous in set <8.00 sec>

Inyeql>
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