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A Note Regarding Supplemental Files
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Advance Praise for Head First SQL



“There are books you buy, books you keep, books you keep on your desk, and thanks to O’Reilly and the Head First crew, there is the penultimate category, Head First books. They’re the ones that are dog-eared, mangled, and carried everywhere. Head First SQL is at the top of my stack. Heck, even the PDF I have for review is tattered and torn.”
—Bill Sawyer, ATG Curriculum Manager, Oracle



“This is not SQL made easy; this is SQL made challenging, SQL made interesting, SQL made fun. It even answers that age-old question ‘How to teach non-correlated subqueries without losing the will to live?’ This is the right way to learn—it’s fast, it’s flippant, and it looks fabulous.”
—Andrew Cumming, Author of SQL Hacks, Zoo Keeper at sqlzoo.net



“Outrageous! I mean, SQL is a computer language, right? So books about SQL should be written for computers, shouldn’t they? Head First SQL is obviously written for human beings! What’s up with that?!
—Dan Tow, Author of SQL Tuning




Praise for other Head First books



“This book’s admirable clarity, humor and substantial doses of clever make it the sort of book that helps even non-programmers think well about problem-solving.”
—Cory Doctorow, co-editor of Boing Boing Author, Down and Out in the Magic Kingdom and Someone Comes to Town, Someone Leaves Town



“If you thought Ajax was rocket science, this book is for you. Head Rush Ajax puts dynamic, compelling experiences within reach for every web developer.”
—Jesse James Garrett, Adaptive Path



“I received the book yesterday and started to read it...and I couldn’t stop. This is definitely très ‘cool.’ It is fun, but they cover a lot of ground and they are right to the point. I’m really impressed.”
—Erich Gamma, IBM Distinguished Engineer, and co-author of Design Patterns



“Head First Design Patterns managed to mix fun, belly-laughs, insight, technical depth and great practical advice in one entertaining and thought provoking read. Whether you are new to design patterns, or have been using them for years, you are sure to get something from visiting Objectville.”
—Richard Helm, co-author of Design Patterns



“One of the funniest and smartest books on software design I’ve ever read.”
—Aaron LaBerge, VP Technology, ESPN.com



“I just finished reading HF OOA&D and I loved it! The thing I liked most about this book was its focus on why we do OOA&D—to write great software!”
—Kyle Brown, Distinguished Engineer, IBM



I *heart* Head First HTML with CSS & XHTML—it teaches you everything you need to learn in a ‘fun coated’ format!”
—Sally Applin, UI Designer and Fine Artist, http://sally.com




Praise for the Head First Approach



“It’s fast, irreverant, fun, and engaging. Be careful—you might actually learn something!”
—Ken Arnold, former Senior Engineer at Sun Microsystems Co-author (with James Gosling of Java), The Java Programming Language



“I feel like a thousand pounds of books have just been lifted off of my head.”
—Ward Cunningham, inventor of the Wiki and founder of the Hillside Group



“This book is close to perfect, because of the way it combines expertise and readability. It speaks with authority and it reads beautifully.”
—David Gelernter, Professor of Computer Science, Yale University



“Just the right tone for the geeked-out, casual-cool guru coder in all of us. The right reference for practical development strategies--gets my brain going without having to slog through a bunch of tired, stale professor-speak.”
—Travis Kalanick, Founder of Scour and Red Swoosh Member of the MIT TR100



“The combination of humour, pictures, asides, sidebars, and redundancy with a logical approach to introducing the basic tags and substantial examples of how to use them will hopefully have the readers hooked in such a way that they don’t even realize they are learning because they are having so much fun.”
—Stephen Chapman, Fellgall.com
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Lynn is a fiction writer stuck in a technical book writer’s body. Upon discovering that technical book writing actually paid real money, she learned to accept and enjoy it.
After going back to school to get a Masters in computer science, she worked for the acronyms NRL and LANL. Then she discovered Flash, and wrote her first bestseller.
A victim of bad timing, she moved to Silicon Valley just before the great crash. She spent several years working for Yahoo! and writing other books and training courses. Finally giving in to her creative writing bent, she moved to the New York area to get an MFA in creative writing.
Her Head First–style thesis was delivered to a packed room of professors and fellow students. It was extremely well received, and she finished her degree, finished Head First SQL, and can’t wait to begin her next book.
Lynn loves traveling, cooking, and making up elaborate background stories about complete strangers. She’s a little scared of clowns.

How to use this Book: Intro



[image: image with no caption]In this section, we answer the burning question: “So why DID they put that in an SQL book?”



Who is this book for?



If you can answer “yes” to all of these:
	Do you have access to a computer with an RDBMS installed on it, like Oracle, MS SQL, or MySQL? Or one that you can install MySQL, or other RDBMS on?

	Do you want to learn, understand, and remember how to create tables, databases, and write queries using the best and most recent standards?
Note
We’ll help you learn SQL concepts and syntax in a way that will definitely make it easier for you to understand and actually use. SQL precisely the way you need to use it.


	Do you prefer stimulating dinner party conversation to dry, dull, academic lectures?



this book is for you.

Who should probably back away from this book?



If you can answer “yes” to any of these:
	Are you completely comfortable with beginning SQL syntax and seeking something that will help you with advanced database design?
Note
But if you would like a refresher, and never quite understood normal form and one-to-many and left outer joins, this book can help you.


	Are you already an experienced SQL programmer and looking for a reference book on SQL?

	Are you afraid to try something different? Would you rather have a root canal than mix stripes with plaid? Do you believe that a technical book can’t be serious if SQL concepts are anthropomorphized?



this book is not for you.
[image: image with no caption][Note from marketing: this book is for anyone with a credit card.]




We know what you’re thinking.



	“How can this be a serious SQL book?”

	“What’s with all the graphics?”

	“Can I actually learn it this way?”




And we know what your brain is thinking.



Your brain craves novelty. It’s always searching, scanning, waiting for something unusual. It was built that way, and it helps you stay alive.
So what does your brain do with all the routine, ordinary, normal things you encounter? Everything it can to stop them from interfering with the brain’s real job—recording things that matter. It doesn’t bother saving the boring things; they never make it past the “this is obviously not important” filter.
How does your brain know what’s important? Suppose you’re out for a day hike and a tiger jumps in front of you, what happens inside your head and body?
Neurons fire. Emotions crank up. Chemicals surge.
And that’s how your brain knows...
[image: image with no caption]

This must be important! Don’t forget it!
But imagine you’re at home, or in a library. It’s a safe, warm, tiger-free zone. You’re studying. Getting ready for an exam. Or trying to learn some tough technical topic your boss thinks will take a week, ten days at the most.
Just one problem. Your brain’s trying to do you a big favor. It’s trying to make sure that this obviously non-important content doesn’t clutter up scarce resources. Resources that are better spent storing the really big things. Like tigers. Like the danger of fire. Like how you should never again snowboard in shorts.
And there’s no simple way to tell your brain, “Hey brain, thank you very much, but no matter how dull this book is, and how little I’m registering on the emotional Richter scale right now, I really do want you to keep this stuff around.”
[image: image with no caption]

We think of a “Head First” reader as a learner.
So what does it take to learn something? First, you have to get it, then make sure you don’t forget it. It’s not about pushing facts into your head. Based on the latest research in cognitive science, neurobiology, and educational psychology, learning takes a lot more than text on a page. We know what turns your brain on.
Some of the Head First learning principles:
Make it visual. Images are far more memorable than words alone, and make learning much more effective (up to 89% improvement in recall and transfer studies). It also makes things more understandable. Put the words within or near the graphics they relate to, rather than on the bottom or on another page, and learners will be up to twice as likely to solve problems related to the content.
[image: image with no caption]

Use a conversational and personalized style. In recent studies, students performed up to 40% better on post-learning tests if the content spoke directly to the reader, using a first-person, conversational style rather than taking a formal tone. Tell stories instead of lecturing. Use casual language. Don’t take yourself too seriously. Which would you pay more attention to: a stimulating dinner party companion, or a lecture?
[image: image with no caption]

Get the learner to think more deeply. In other words, unless you actively flex your neurons, nothing much happens in your head. A reader has to be motivated, engaged, curious, and inspired to solve problems, draw conclusions, and generate new knowledge. And for that, you need challenges, exercises, and thought-provoking questions, and activities that involve both sides of the brain and multiple senses.
Get—and keep—the reader’s attention. We’ve all had the “I really want to learn this but I can’t stay awake past page one” experience. Your brain pays attention to things that are out of the ordinary, interesting, strange, eye-catching, unexpected. Learning a new, tough, technical topic doesn’t have to be boring. Your brain will learn much more quickly if it’s not.
[image: image with no caption]

Touch their emotions. We now know that your ability to remember something is largely dependent on its emotional content. You remember what you care about. You remember when you feel something. No, we’re not talking heart-wrenching stories about a boy and his dog. We’re talking emotions like surprise, curiosity, fun, “what the...?”, and the feeling of “I Rule!” that comes when you solve a puzzle, learn something everybody else thinks is hard, or realize you know something that “I’m more technical than thou” Bob from engineering doesn’t.
[image: image with no caption]



Metacognition: thinking about thinking



If you really want to learn, and you want to learn more quickly and more deeply, pay attention to how you pay attention. Think about how you think. Learn how you learn.
Most of us did not take courses on metacognition or learning theory when we were growing up. We were expected to learn, but rarely taught to learn.
But we assume that if you’re holding this book, you really want to learn about project management. And you probably don’t want to spend a lot of time. And since you’re going to take an exam on it, you need to remember what you read. And for that, you’ve got to understand it. To get the most from this book, or any book or learning experience, take responsibility for your brain. Your brain on this content.
The trick is to get your brain to see the new material you’re learning as Really Important. Crucial to your well-being. As important as a tiger. Otherwise, you’re in for a constant battle, with your brain doing its best to keep the new content from sticking.
[image: image with no caption]

So just how DO you get your brain to think that SQL is a hungry tiger?
There’s the slow, tedious way, or the faster, more effective way. The slow way is about sheer repetition. You obviously know that you are able to learn and remember even the dullest of topics if you keep pounding the same thing into your brain. With enough repetition, your brain says, “This doesn’t feel important to him, but he keeps looking at the same thing over and over and over, so I suppose it must be.”
The faster way is to do anything that increases brain activity, especially different types of brain activity. The things on the previous page are a big part of the solution, and they’re all things that have been proven to help your brain work in your favor. For example, studies show that putting words within the pictures they describe (as opposed to somewhere else in the page, like a caption or in the body text) causes your brain to try to makes sense of how the words and picture relate, and this causes more neurons to fire. More neurons firing = more chances for your brain to get that this is something worth paying attention to, and possibly recording.
A conversational style helps because people tend to pay more attention when they perceive that they’re in a conversation, since they’re expected to follow along and hold up their end. The amazing thing is, your brain doesn’t necessarily care that the “conversation” is between you and a book! On the other hand, if the writing style is formal and dry, your brain perceives it the same way you experience being lectured to while sitting in a roomful of passive attendees. No need to stay awake.
But pictures and conversational style are just the beginning.

Here’s what WE did



We used pictures, because your brain is tuned for visuals, not text. As far as your brain’s concerned, a picture really is worth a thousand words. And when text and pictures work together, we embedded the text in the pictures because your brain works more effectively when the text is within the thing the text refers to, as opposed to in a caption or buried in the text somewhere.
[image: image with no caption]

We used redundancy, saying the same thing in different ways and with different media types, and multiple senses, to increase the chance that the content gets coded into more than one area of your brain.
We used concepts and pictures in unexpected ways because your brain is tuned for novelty, and we used pictures and ideas with at least some emotional content, because your brain is tuned to pay attention to the biochemistry of emotions. That which causes you to feel something is more likely to be remembered, even if that feeling is nothing more than a little humor, surprise, or interest.
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We used a personalized, conversational style, because your brain is tuned to pay more attention when it believes you’re in a conversation than if it thinks you’re passively listening to a presentation. Your brain does this even when you’re reading.
We included more than 80 activities, because your brain is tuned to learn and remember more when you do things than when you read about things. And we made the exercises challenging-yet-do-able, because that’s what most people prefer.
We used multiple learning styles, because you might prefer step-by-step procedures, while someone else wants to understand the big picture first, and someone else just wants to see an example. But regardless of your own learning preference, everyone benefits from seeing the same content represented in multiple ways.
[image: image with no caption]

We include content for both sides of your brain, because the more of your brain you engage, the more likely you are to learn and remember, and the longer you can stay focused. Since working one side of the brain often means giving the other side a chance to rest, you can be more productive at learning for a longer period of time.
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And we included stories and exercises that present more than one point of view, because your brain is tuned to learn more deeply when it’s forced to make evaluations and judgments.
We included challenges, with exercises, and by asking questions that don’t always have a straight answer, because your brain is tuned to learn and remember when it has to work at something. Think about it—you can’t get your body in shape just by watching people at the gym. But we did our best to make sure that when you’re working hard, it’s on the right things. That you’re not spending one extra dendrite processing a hard-to-understand example, or parsing difficult, jargon-laden, or overly terse text.
We used people. In stories, examples, pictures, etc., because, well, because you’re a person. And your brain pays more attention to people than it does to things.
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Here’s what YOU can do to bend your brain into submission



So, we did our part. The rest is up to you. These tips are a starting point; listen to your brain and figure out what works for you and what doesn’t. Try new things.
[image: image with no caption]cut this out and stick it on your refrigerator.



	Slow down. The more you understand, the less you have to memorize.
Don’t just read. Stop and think. When the book asks you a question, don’t just skip to the answer. Imagine that someone really is asking the question. The more deeply you force your brain to think, the better chance you have of learning and remembering.

	Do the exercises. Write your own notes.
We put them in, but if we did them for you, that would be like having someone else do your workouts for you. And don’t just look at the exercises. Use a pencil. There’s plenty of evidence that physical activity while learning can increase the learning.

	Read the “There are No Dumb Questions”
That means all of them. They’re not optional sidebars—they’re part of the core content! Don’t skip them.

	Make this the last thing you read before bed. Or at least the last challenging thing.
Part of the learning (especially the transfer to long-term memory) happens after you put the book down. Your brain needs time on its own, to do more processing. If you put in something new during that processing time, some of what you just learned will be lost.

	Drink water. Lots of it.
Your brain works best in a nice bath of fluid. Dehydration (which can happen before you ever feel thirsty) decreases cognitive function.

	Talk about it. Out loud.
Speaking activates a different part of the brain. If you’re trying to understand something, or increase your chance of remembering it later, say it out loud. Better still, try to explain it out loud to someone else. You’ll learn more quickly, and you might uncover ideas you hadn’t known were there when you were reading about it.

	Listen to your brain.
Pay attention to whether your brain is getting overloaded. If you find yourself starting to skim the surface or forget what you just read, it’s time for a break. Once you go past a certain point, you won’t learn faster by trying to shove more in, and you might even hurt the process.

	Feel something!
Your brain needs to know that this matters. Get involved with the stories. Make up your own captions for the photos. Groaning over a bad joke is still better than feeling nothing at all.

	Create something!
Apply this to your daily work; use what you are learning to make decisions on your projects. Just do something to get some experience beyond the exercises and activities in this book. All you need is a pencil and a problem to solve...a problem that might benefit from using the tools and techniques you’re studying for the exam.




Read me



This is a learning experience, not a reference book. We deliberately stripped out everything that might get in the way of learning whatever it is we’re working on at that point in the book. And the first time through, you need to begin at the beginning, because the book makes assumptions about what you’ve already seen and learned.
We begin by teaching basic SQL syntax, then SQL database design concepts, and then advanced querying.
While it’s important to create well-designed tables and databases, before you can, you need to understand the syntax of SQL. So we begin by giving you SQL statements that you can actually try yourself. That way you can immediately do something with SQL, and you will begin to get excited about it. Then, a bit later in the book, we show you good table design practices. By then you’ll have a solid grasp of the syntax you need, and can focus on learning the concepts.
We don’t cover every SQL statement, function, or keyword.
While we could have put every single SQL statement, function, and keyword in this book, we thought you’d prefer to have a reasonably liftable book that would teach you the most important statements, functions, and keywords. We give you the ones you need to know, the ones you’ll use 95 percent of the time. And when you’re done with this book, you’ll have the confidence to go look up that function you need to finish off that kick-ass query you just wrote.
We don’t address every flavor of RDBMS.
There’s Standard SQL, MySQL, Oracle, MS SQL Server, PostgreSQL, DB2, and quite a few more RDBMSs out there. If we covered every variation in syntax for every command in the book, this book would have many more pages. We like trees, so we’re focusing on Standard SQL with a nod toward MySQL. All the examples in the book will work with MySQL. And most will work with any of the RDBMSs listed above. Remember that reference book we just suggested you buy? Buy one for the particular RDBMS that you use.
The activities are NOT optional.
The exercises and activities are not add-ons; they’re part of the core content of the book. Some of them are to help with memory, some are for understanding, and some will help you apply what you’ve learned. Don’t skip the exercises. The crossword puzzles are the only thing you don’t have to do, but they’re good for giving your brain a chance to think about the words and terms you’ve been learning in a different context.
The redundancy is intentional and important.
One distinct difference in a Head First book is that we want you to really get it. And we want you to finish the book remembering what you’ve learned. Most reference books don’t have retention and recall as a goal, but this book is about learning, so you’ll see some of the same concepts come up more than once.
The examples are as lean as possible.
Our readers tell us that it’s frustrating to wade through 200 lines of an example looking for the two lines they need to understand. Most examples in this book are shown within the smallest possible context, so that the part you’re trying to learn is clear and simple. Don’t expect all of the examples to be robust, or even complete—they are written specifically for learning, and aren’t always fully-functional.
We’ve placed many of the commands on the Web so you can copy and paste them into your terminal or database software. You’ll find them at http://www.headfirstlabs.com/books/hfsql/
The Brain Power exercises don’t have answers.
For some of them, there is no right answer, and for others, part of the learning experience of the Brain Power activities is for you to decide if and when your answers are right. In some of the Brain Power exercises, you will find hints to point you in the right direction.

The technical review team
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Our amazing reviewers:
Huge thanks go to our tech review team. They caught innumerable blatant mistakes, subtle errors, and pathtetic typos. Without them, this book wouldn’t be anywhere near as clean and correct as it is. They did a thorough job of getting the errors out of this book.
Cary Collett put his 15 years of experience working at startups, government labs, and currently in the financial sector to use while reviewing the book, and is looking forward to getting back to enjoying his non-work things like cooking, hiking, reading and terrorizing his dogs.
LuAnn Mazza found time in her busy Illinois professional life as a Software Developer and Analyst, to do some incredibly timely and detailed reviews, we’re happy that she can now spend her spare time enjoying her hobbies including biking, photography, computers, music, and tennis
When Steve Milano isn’t coding in half a dozen different languages at his day job, doing a top-notch review of Head First SQL, or playing punk rock with his band Onion Flavored Rings in unventilated basements throughout the land, he can be found at home with his cats Ralph and Squeak.
“Shelley” Moira Michelle Rheams, MEd, MCP, MCSE teaches and runs the Early Childhood Education Program at Delgado Community College in New Orleans: West Bank Campus. Currently she enjoys putting education courses online to meet the needs of the changing New Orleans community post-Katrina, and we thank her for being able to fit us into her overbooked schedule.
Jamie Henderson is a senior systems architect sporting purple hair and dividing what spare time she has between cello, reading, video games, and watching movies on DVD.
This fantastic team is the reason that the code and exercises in this book will actually do what they are supposed to, and why, when you are finished with this book, you’ll be a confident SQL programmer. Their attention to detail also kept us from being too cute or too patronizing, or even, sometimes, too weird.
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Chapter 1. Data and Tables: A place for everything
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Don’t you just hate losing things? Whether it’s your car keys, that 25% off coupon for Urban Outfitters, or your application’s data, there’s nothing worse than not being able to keep up with what you need... when you need it. And when it comes to your applications, there’s no better place to store your important information than in a table. So turn the page, come on in, and take a walk through the world of relational databases.
Defining your data



Greg knows many lonely single people. He likes keeping track of what his friends are up to, and enjoys introducing them to each other. He has lots of information about them scrawled on sticky notes like this:
[image: image with no caption]

Greg’s been using his system for a very long time. Last week he expanded his connections to include people who are seeking new jobs, so his listings are growing quickly. Very quickly...
[image: image with no caption]
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Brain Power
Is there a better way to organize this information? What would you do?

[image: image with no caption]

Exactly right. A database is just what we need.
But before you can get into creating databases, you’re going to need to have a better idea of what kinds of data you’re going to want to store and some ways of categorizing it.
Sharpen your pencil
Here are some of Greg’s notes. Look for similar information that Greg’s collected about each person. Give each common bit of data a label that describes the category of information it is, then write those labels in the space below.
[image: image with no caption]


Sharpen your pencil Solution
Here are some of Greg’s notes. Look for similar information that Greg’s collected about each person. Give each common bit of data a label that describes the category of information it is, then write those labels in the space below.
Note
Now that we’ve created these categories, we can use them to organize our data.

[image: image with no caption]



Look at your data in categories



Let’s look at your data in a different way. If you cut each note into pieces, then spread the pieces out horizontally you’d get something that looked like this:
[image: image with no caption]

Then if you cut up another sticky note with the categories you just noticed, and put the pieces above their corresponding information, you’d have something that looks a lot like this:
[image: image with no caption]

Here’s that same information nicely displayed in a TABLE in columns and rows.
[image: image with no caption]

	last_name
	first_name
	email
	birthday
	profession
	location
	status
	interests
	seeking

	Branson
	Ann
	annie@boardsrus.com
	7-1-1962
	Aeronautical Engineer
	San Antonio, TX
	Single, but involved
	RPG, Programming
	New Job

	Hamilton
	Jamie
	dontbother@breakneckpizza.com
	9-10-1966
	System Administrator
	Sunnyvale, CA
	Single
	Hiking, Writing
	Friends, Women to date

	Soukup
	Alan
	soukup@breakneckpizza.com
	12-2-1975
	Aeronautical Engineer
	San Antonio, TX
	Married
	RPG, Programming
	Nothing

	Mendoza
	Angelina
	angelina@starbuzzcoffee.com
	8-19-1979
	Unix System Administrator
	San Francisco, CA
	Married
	Acting, Dancing
	New Job




What’s in a database?
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Database Detour
Before we get into the details of what tables, rows, and columns are, let’s step back and look at the bigger picture. The first SQL structure you need to know about is the container that holds all your tables known as a database.
Note
A database is a container that holds tables and other SQL structures related to those tables.

Every time you search online, go shopping, call information, use your TiVo, make a reservation, get a speeding ticket, or buy groceries, a database is being asked for information, otherwise known as being queried.
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Database Detour
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Database Detour

Your database viewed through x-ray specs...



Anatomy of a Database
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A database contains tables.
A table is the structure inside your database that contains data, organized in columns and rows.
Remember those categories you came up with? Each category becomes a column in your table. These values might be in the same column: Single, Married, Divorced.
A table row contains all the information about one object in your table. In Greg’s new table, a row would be all the data about one person. Here’s an example of some of the data that might be in one row: John, Jackson, single, writer, jj@boards-r-us.com.

Note
The information inside the database is organized into tables.

[image: image with no caption]

Database Detour
BE the table
Below, you’ll find some sticky notes and a table. Your job is to be the partially formed table and fill in the empty bits to create inner peace. After you’ve done the exercise, turn the page to see if you’ve become one with the table.

[image: image with no caption]
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Database Detour
BE the table Solution
Your job was to be the partially formed table and fill in the empty bits to increase inner peace.
[image: image with no caption]



Databases contain connected data



All of the tables in a database should be connected in some way. For example, here are the tables that might be in a database holding information about doughnuts:
[image: image with no caption]

[image: image with no caption]

Database Detour
Tables Up Close
A column is a piece of data stored by your table. A row is a single set of columns that describe attributes of a single thing. Columns and rows together make up a table.

Here’s an example of what an address book table containing your personal information might look like. You’ll often see the word field used instead of column. They mean the same thing. Also, row and record are often used interchangeably.
[image: image with no caption]
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Exactly. You can identify categories for the type of data you’re collecting for each person. Your categories then become your columns. Each sticky note becomes a row. You can take all that information from your stickies and turn it into a table.
[image: image with no caption]
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Exercise
Consider the databases and tables below. Think about what categories of data you might find in each. Come up some likely columns for each table.
[image: image with no caption]


Exercise Solution
Consider the databases and tables below. Think about what categories of data you might find in each. Come up some likely columns for each table.
[image: image with no caption]



Take command!



Start up your SQL relational database management system (RDBMS) and open a command-line window or graphical environment that allows you to communicate with your RDBMS. Here’s our terminal window after we start MySQL.
[image: image with no caption]

First you’re going to need to create a database to hold all your tables.
	Type in the line of code below to create your database called gregs_list.
Note
Spaces aren’t allowed in the names of databases and tables in SQL, so an underscore can be used instead.

[image: image with no caption]

Watch it!
Did you read the intro?
We’re using MySQL to command our databases, so commands in your Database Management System (DBMS) might look a little different. See Appendix B for instructions on installing MySQL on your server.


	Now you need to tell your RDBMS to actually use the database you just created:
[image: image with no caption]




There are no Dumb Questions
	Q:
	Q: Why do I need to create a database if I only have one table?

	A:
	A: The SQL language requires all tables to be inside of databases. There are sound reasons behind this. One of the features of SQL is the ability to control access to your tables by multiple users. Being able to grant or deny access to an entire database is sometimes simpler than having to control the permissions on each one of multiple tables.

	Q:
	Q: I noticed that we used all uppercase for the CREATE DATABASE command. Is that necessary?

	A:
	A: Some systems do require certain keywords to be capitalized, but SQL is case insensitive. That means it’s not necessary to capitalize commands, but it’s considered a good programming practice in SQL. Look at the command we just typed,
CREATE DATABASE
gregs_list;
The capitalization makes it easy to tell the command (CREATE DATABASE) from the name of the database (gregs_list).

	Q:
	Q: Is there anything I should know about naming my databases, tables, and columns?

	A:
	A: It’s generally a good idea to create descriptive names. Sometimes this results in you needing to use more than one word in a name. You can’t use spaces in your names, so the underscore lets you create more descriptive names. Here are variations you might see used:
gregs_list
gregslist
Gregslist
gregsList
Generally it’s best to avoid capitalizing your names to avoid confusion since SQL is case insensitive..

	Q:
	Q: What if I prefer to use “gregsList” with no underscore?

	A:
	A: Go right ahead. The important thing is to be consistent. If you use gregsList as the database name with no underscore and the second word capitalized, then you should stick to that naming convention throughout all your tables in this database, for example naming your table myContacts, to be consistent.

	Q:
	Q: Shouldn’t the database be called greg’s_list? Why leave out the apostrophe?

	A:
	A: The apostrophe is reserved for a different use in SQL. There are ways you could include one, but it’s far easier to omit it.

	Q:
	Q: I also noticed a semicolon at the end of the CREATE DATABASE command. Why did we need that?

	A:
	A: The semicolon is there to indicate that the command has ended.





Capitalization and underscores help you program in SQL (even though SQL doesn’t need them!)




Setting the table: the CREATE TABLE statement



Let’s see all this in action with the doughnut data. Say you were having trouble remembering what type of doughnuts a snack in your list was just from its name, you might create a table to save having to remember them instead. Below is a single command to type into your console window. When you’ve typed it, you can press RETURN to tell your SQL RDBMS to carry out the command.
doughnut_list
	doughnut_name
	doughnut_type

	Blooberry
	filled

	Cinnamondo
	ring

	Rockstar
	cruller

	Carameller
	cruller

	Appleblush
	filled



[image: image with no caption]
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Creating a more complicated table



Remember the columns for Greg’s table? We’ve jotted them down on a sticky note. You’ll need those to write your CREATE TABLE command.
[image: image with no caption]

Brain Power
In which two ways do the column names on the sticky note differ from those in the table above? Why are they significant?


Look how easy it is to write SQL



You’ve seen that to create a table you categorize your data into columns. Then you come up with the right data type and length for each column. After you estimate how long each column needs to be, writing the code is straightforward.
Sharpen your pencil
The code to the left is our CREATE TABLE statement for Greg’s new database. Try to guess what each line of the CREATE TABLE command is doing. Also include an example of the data that will go in each column.
[image: image with no caption]


Sharpen your pencil Solution
Here’s what each line of the CREATE TABLE command is doing, and some example data for each column type.
[image: image with no caption]



Create the my_contacts table, finally



Now you know exactly what each line is doing, you can type in the CREATE TABLE command. You can enter it one line at a time, copying the code at the top of this page.
Or you can enter it all as one really long single line:
[image: image with no caption]

Whichever way you choose to enter it, before you hit return after the semicolon, make sure you haven’t missed any characters:
last_name VARCHAR(3) is a very different column than lastname VARCHAR(30)!

Your table is ready



[image: image with no caption]
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Actually, you’ll need a few more data types for other kinds of data, like numbers.
Suppose we added a price column to our doughnut table. We wouldn’t want to store that as a VARCHAR. Values stored as VARCHARs are interpreted as text, and you won’t be able to perform mathematical operations on them But there are more data types you haven’t met yet...
Brain Power
Before going further, come up with other types of data that need a data type other than VARCHAR or DATE.


Take a meeting with some data types



These are a few of the most useful data types. It’s their job to store your data for you without mucking it up. You’ve already met VARCHAR and DATE, but say hello to these.
[image: image with no caption]

Watch it!
These data type names may not work with your SQL RDBMS!
Unfortunately, there are no universally accepted names for various data types. Your particular SQL RDBMS might use different names for one or more of these types. Check your documentation to find the correct names for your RDBMS.

Which Data Type?
Determine which data type makes the most sense for each column. While you’re at it, fill in the other missing info.
[image: image with no caption]


There are no Dumb Questions
	Q:
	Q: Why not just use BLOB for all of my text values?

	A:
	A: It’s a waste of space. A VARCHAR or CHAR takes up a specific amount of space, no more than 256 characters. But a BLOB takes up much more storage space. As your database grows, you run the risk of running out of space on your hard drive. You also can’t run certain important string operations on BLOBs that you can on VARCHARs and CHARs (you’ll learn about these later).

	Q:
	Q: Why do I need these numeric types like INT and DEC?

	A:
	A: It all comes down to database storage and efficiency. Choosing the best matching data type for each column in your table will reduce the size of table and make operations on your data faster.

	Q:
	Q: Is this it? Are these all the types?

	A:
	A: No, but these are the most important ones. Data types also differ slightly by RDBMS, so you’ll need to consult your particular documentation for more information. We recommend SQL in a Nutshell (O’Reilly) as a particularly good reference book that spells out the differences between RDBMSs.






Which Data Type?
Determine which data type makes the most sense for each column. While you’re at it, fill in the other missing info.
[image: image with no caption]


Bullet Points
	Break your data up in categories before you create your table. Pay special attention to the type of data for each column.

	Use the CREATE DATABASE statement to create the database which will hold all of your tables.

	Use the USE DATABASE statement to get inside your database to create your table.

	All tables are created with a CREATE TABLE statement, containing column names and their corresponding data types.

	Some of the most common datatypes are CHAR, VARCHAR, BLOB, INT, DEC, DATE, and DATETIME. Each has different rules for what goes inside.




[image: image with no caption]

Good call. Checking your work is important.
To see how the my_contacts table you created looks, you can use the DESC command to view it:
[image: image with no caption]

You try it.
[image: image with no caption]


Your table, DESCribed



When you’ve entered the DESC command. You’ll see something that looks similar to this:
[image: image with no caption]
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Brain Power
What do you think? What sorts of problems could adding a new column create?

SQL Magnets
The code to create the database and table with the new gender column is all scrambled up on the fridge. Can you reconstruct the code snippets to make it work? Some of the parentheses and semicolons fell on the floor and they were too small to pick up, so feel free to add as many of those as you need!
[image: image with no caption]

When you finish, try typing the new CREATE TABLE code into your SQL console to add the new gender column!

SQL Magnets Solution
Your job was to reconstruct the code snippets to make the code that would create the database and table with the new gender column.


You can’t recreate an existing table or database!



[image: image with no caption]
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There are no Dumb Questions
	Q:
	Q: About that SQL Magnets exercise, why did I get an error?

	A:
	A: You can’t create a table that already exists. And once you create a database, you don’t need to create it again. Other possible errors include you forgetting the semicolon. Also, check to see if you typoed any of the SQL keywords.

	Q:
	Q: Why isn’t there a comma after “seeking VARCHAR(100)” like all the other columns have?

	A:
	A: The column ‘seeking” is the last of them before we reach the closing parenthesis. That tells the RDBMS that the end of the statement is here, so no comma is needed.

	Q:
	Q: So, is there a way to add the forgotten column or will I have to start over?

	A:
	A: You’re going to have to start over, but before you can create the table with the added gender column you have to get rid of the old one. Since there is no data in the table yet, we can simply get rid of the old one away and start over.

	Q:
	Q: But what if I’ve got a table with data in it, and I need to add a column? Is there a way to do it without deleting the whole table and starting over?

	A:
	A: Great question! There is a way to change your table without damaging the data in it. We’ll get to that a bit later, but for now, since our table is empty, we’ll get rid of the table and create a new one.






[image: image with no caption]

That’s a very good idea, and you’ll want to use a text editor throughout this book.
That way, you can copy and paste the statements into your SQL console whenever you need to. This will keep you from having to retype everything. Also, you can copy and edit old SQL statements to make new ones.

Out with the old table, in with the new



	Getting rid of a table is much easier than creating a table. Use this simple command:
[image: image with no caption]

DROP TABLE will work whether or not there is data in your table, so use the command with extreme caution. Once your table is dropped, it’s gone, along with any data that was in it.
DROP TABLE deletes your table and any data in it!



	Now you can enter your new CREATE TABLE statement:
[image: image with no caption]




A bunch of SQL keywords and data types, in full costume, are playing the party game “Who am I?” They give you a clue, and you try to guess who they are, based on what they say. Assume they always tell the truth about themselves. If they happen to say something that could be true for more than one guy, then write down all for whom that sentence applies. Fill in the blanks next to the sentence with the names of one or more attendees.
Tonight’s attendees:
CREATE DATABASE, USE DATABASE, CREATE TABLE, DESC, DROP TABLE, CHAR, VARCHAR, BLOB, DATE, DATETIME, DEC, INT
Who am I?
	 	Name

	I’ve got your number.
	________________________

	I can dispose of your unwanted tables.
	________________________

	T or F questions are my favorite.
	________________________

	I keep track of your mom’s birthday.
	________________________

	I got the whole table in my hands.
	________________________

	Numbers are cool, but I hate fractions.
	________________________

	I like long, wordy explanations.
	________________________

	This is the place to store everything.
	________________________

	The table wouldn’t exist without me.
	________________________

	I know exactly when your dental appointment is next week.
	________________________

	Accountants like me.
	________________________

	I can give you a peek at your table format.
	________________________

	Without us, you couldn’t even create a table.
	________________________

	 	________________________




[image: ] Answers in Who am I?.
Anatomy of a Statement
[image: image with no caption]



To add data to your table, you’ll use the INSERT statement



This pretty much does what it says in the name. Take a look at the statement below to see how each part works. The values in the second set of parentheses have to be in the same order as the column names.
The command below isn’t a real command, it’s a template of a statement to show you the format of an INSERT statement.
[image: image with no caption]

Who Does what?
Before you can write your INSERT statement, you need to match up your column names and values.
	Columns
	Values

	first_name
	'Relationship, Friends'

	status
	'Anderson'

	seeking
	'1980-09-05'

	gender
	'Technical Writer'

	birthday
	'Jillian'

	last_name
	'Single'

	location
	'F'

	interests
	'Palo Alto, CA'

	profession
	'jill_anderson@breakneckpizza.com'

	email
	'Kayaking, Reptiles'




Who Does what?
Before you can write your INSERT statement, you need to match up your column names and values.
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Create the INSERT statement



[image: image with no caption]

Watch it!
Order matters!
The values should be listed in exactly the same order as the column names.

Exercise
Try this at home
This is one way to add a row to your table. Try typing it in yourself. Type it in a text editor first so if you make a mistake you won’t have to retype the entire thing. Pay special attention to the single quotes and commas. Write the response you get here:

[image: image with no caption]

Exactly right.
Here’s an INSERT statement you might use if you had a table of doughnut purchases. Notice how, in the values, the numbers that match the dozens of donuts purchased and price columns have no quotes.
[image: image with no caption]

Sharpen your pencil
Your SQL RDBMS will tell you when something is wrong with your statement, but will sometimes be a bit vague. Take a look at each INSERT statement below. First try to guess what’s wrong with the statement, and then try typing it in to see what your RDBMS reports.
INSERT INTO my_contacts

(last_name, first_name, email, gender, birthday, profession, location, status,
interests, seeking) VALUES ('Anderson', 'Jillian', 'jill_anderson@breakneckpizza.com',
'F', '1980-09-05', 'Technical Writer', 'Single', 'Kayaking, Reptiles', 'Relationship,
Friends');
	What’s wrong? ________________________________________________________

	Your RDBMS says: _____________________________________________________



INSERT INTO my_contacts

(last_name, first_name, gender, birthday, profession, location, status, interests,
seeking) VALUES ('Anderson', 'Jillian', 'jill_anderson@breakneckpizza.com', 'F',
'1980-09-05', 'Technical Writer', 'Palo Alto, CA', 'Single', 'Kayaking, Reptiles',
'Relationship, Friends');
	What’s wrong? ________________________________________________________

	Your RDBMS says: _____________________________________________________



INSERT INTO my_contacts

(last_name, first_name, email, gender, birthday, profession, location, status,
interests, seeking) VALUES ('Anderson', 'Jillian', 'jill_anderson@breakneckpizza.com',
'F', '1980-09-05', 'Technical Writer' 'Palo Alto, CA', 'Single', 'Kayaking, Reptiles',
'Relationship, Friends');
	What’s wrong? ________________________________________________________

	Your RDBMS says: _____________________________________________________



INSERT INTO my_contacts

(last_name, first_name, email, gender, birthday, profession, location, status,
interests, seeking) VALUES ('Anderson', 'Jillian', 'jill_anderson@breakneckpizza.com',
'F', '1980-09-05', 'Technical Writer', 'Palo Alto, CA', 'Single', 'Kayaking, Reptiles',
'Relationship, Friends');
	What’s wrong? ________________________________________________________

	Your RDBMS says: _____________________________________________________



Note
If this one causes your RDBMS to “hang,” try typing a single quote followed by a semicolon after you’ve entered the rest of the statement.


Sharpen your pencil
Your SQL RDBMS will tell you when something is wrong with your statement, but will sometimes be a bit vague. Take a look at each INSERT statement below. First try to guess what’s wrong with the statement, and then try typing it in to see what your RDBMS reports.
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Variations on an INSERT statement



There are three variations of INSERT statements you should know about.
	Changing the order of columns
You can change the order of your column names, as long as the matching values for each column come in that same order!
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	Omitting column names
You can leave out the list of column names, but the values must be all there, and all in the same order that you added the columns in. (Double-check the order in Create the INSERT statement if you’re unsure.)
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	Leaving some columns out
You can insert a few columns and leave some out.
[image: image with no caption]




Brain Power
What do you think shows up in the table in columns that you don’t assign a value to?


Columns without values



Let’s insert a record into the my_contacts database from this incomplete sticky note:
[image: image with no caption]

Because the sticky is missing some data, Greg will have to enter an incomplete record. But that’s okay, he’ll be able to add in the missing information later.
[image: image with no caption]


Peek at your table with the SELECT statement



So you want to see what your table looks like? Well, DESC won’t cut it anymore, because it only shows the structure of the table and not the information inside of it. Instead, you should use a simple
[image: image with no caption]
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Relax
Don’t worry what the SELECT statement does for now.
We’ll be looking at it in a lot more detail in Chapter 2. For now, just sit back and marvel at the beauty of your table when you use the statement.

Now try it yourself. You’ll have to stretch out your window to see all the results nicely laid out.
Brain Power
Now you know that NULL appears in any columns with no assigned value. What do you think NULL actually means?

SQL Exposed
This week’s interview: Confessions of a NULL
Head First: Welcome, NULL. I have to admit I didn’t expect to see you. I didn’t think you actually existed. Word on the street is that you’re nothing more than a zero, or nothing at all.
NULL: I can’t believe you’d listen to such lies. Yes, I’m here, and I’m quite real! So you think I’m nothing, just dirt under your feet?
Head First: Easy there, calm down. It’s just that you show up whenever something has no value...
NULL: Sure, better me than, say, a zero, or an empty string.
Head First: What’s an empty string?
NULL: That would be if you used two single quotes with nothing inside of them as a value. It’s still a text string, but of length zero. Like setting a value for first_name in the my_contacts table to ’’.
Head First: So you aren’t just a fancy way of saying nothing?
NULL: I told you, I’m not nothing! I’m something... I’m just a bit... undefined, is all.
Head First: So you’re saying that if I compared you to a zero, or to an empty string, you wouldn’t equal that?
NULL: No! I’d never equal zero. And actually, I’d never even equal another NULL. You can’t compare one NULL to another. A value can be NULL, but it never equals NULL because NULL is an undefined value! Get it?
Head First: Calm down and let me get this straight. You aren’t equal to zero, you aren’t an empty string variable. And you aren’t even equal to yourself? That makes no sense!
NULL: I know it’s confusing. Just think of me this way: I’m undefined. I’m like the inside of an unopened box. Anything could be in there, so you can’t compare one unopened box to another because you don’t know what’s going to be inside of each one. I might even be empty. You just don’t know.
Head First: I’ve been hearing rumors that sometimes you aren’t wanted. That maybe there are times where you NULLs cause problems.
NULL: I’ll admit that I’ve shown up where I wasn’t wanted before. Some columns should always have values. Like last names, for example. No point to having a NULL last name in a table.
Head First: So you wouldn’t go where you weren’t wanted?
NULL: Right! Just tell me, man! When you’re creating your table and setting up your columns, just let me know.
Head First: You don’t really look like an unopened box.
NULL: I’ve had enough. I’ve got places to go, values to be.


Controlling your inner NULL



There are certain columns in your table that should always have values. Remember the incomplete sticky note for Pat, with no last name? She (or he) isn’t going to be very easy to find when you have twenty more NULL last name entries in your table. You can easily set up your table to not accept NULL values for columns.
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Sharpen your pencil
Look at each of the columns in our my_contacts CREATE TABLE command. Which should be set to be NOT NULL? Think about columns that should never be NULL and circle them.
We’ve given you two to start, now finish up the rest. Primarily consider columns that you’ll use later to search with or columns that are unique.
[image: image with no caption]


Sharpen your pencil Solution
Look at each of the columns in our my_contacts CREATE TABLE command. Which should be set to be NOT NULL? Think about columns that should never be NULL and circle them.
We’ve given you two to start, now finish up the rest. Primarily consider columns that you’ll use later to search with or columns that are unique.
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NOT NULL appears in DESC



Here’s how the my_contacts table would look if you set all the columns to have NOT NULL values.
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Fill in the blanks with DEFAULT



If we have a column that we know is usually a specific value, we can assign it a DEFAULT value. The value that follows the DEFAULT keyword is automatically inserted into the table each time a row is added if no other value is specified. The default value has to be of the same type of value as the column.
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Using a DEFAULT value fills the empty columns with a specified value.


Tablecross
Take some time to sit back and give your left brain something to do. It’s your standard crossword; all of the solution words are from this chapter.
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	Across
	Down

	4. A _____ is a container that holds tables and other SQL structures related to those tables.

5. A _____ is a piece of data stored by your table.

6. This holds text data of up to 255 characters in length.

7. You can’t compare one _____ to another.

10. End every SQL statement with one of these.

12. This is a single set of columns that describe attributes of a single thing.
	1. This is the structure inside your database that contains data, organized in columns and rows.

2. Use this in your CREATE TABLE to specify a value for a column if no other value is assigned in an INSERT.

3. Use this keyword to see the table you just created.

5. This word can be used in front of both TABLE or DATABASE.

8. To get rid of your table use _____ TABLE.

9. This datatype thinks numbers should be whole, but he’s not afraid of negative numbers.

11. To add data to your table, you’ll use the _____ statement.





Your SQL Toolbox



You’ve got Chapter 1 under your belt, and you already know how to create databases and tables, as well as how to insert some of the most common data types into them while ensuring columns that need a value get a value.
Bullet Points
	If you want to see the structure of your table, use the DESC statement.

	The DROP TABLE statement can be used to throw away your table. Use it with care!

	To get your data inside your table, use one of the several varieties of INSERT statements.

	A NULL value is an undefined value. It does not equal zero or an empty value. A column with a NULL value IS NULL, but does not EQUAL NULL.

	Columns that are not assigned values in your INSERT statements are set to NULL by default.

	You can change a column to not accept a NULL value by using the keywords NOT NULL when you create your table.

	Using a DEFAULT value when you CREATE your table fills the column with that value if you insert a record with no value for that column.
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Who am I?
A bunch of SQL keywords and data types, in full costume, are playing the party game “Who am I?” They give you a clue and you try to guess who they are, based on what they say. Assume they always tell the truth about themselves. If they happen to say something that could be true for more than one guy, then write down all for whom that sentence applies. Fill in the blanks next to the sentence with the names of one or more attendees.
Tonight’s attendees:
CREATE DATABASE, USE DATABASE, CREATE TABLE, DESC, DROP TABLE, CHAR, VARCHAR, BLOB, DATE, DATETIME, DEC, INT
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DataAndTablescross Solution
[image: image with no caption]




Chapter 2. The SELECT Statement: Gifted data retrieval



[image: image with no caption]

Is it really better to give than retrieve? When it comes to databases, chances are you’ll need to retrieve your data as often than you’ll need to insert it. That’s where this chapter comes in: you’ll meet the powerful SELECT statement and learn how to gain access to that important information you’ve been putting in your tables. You’ll even learn how to use WHERE, AND, and OR to selectively get to your data and even avoid displaying the data that you don’t need.
Date or no date?



Greg’s finished adding all the sticky notes into his my_contacts table. Now he’s ready to relax. He’s got two tickets to a concert, and he wants to ask one of his contacts, a girl from San Francisco, out on a date.
He needs to find her email address, so he uses the SELECT statement from Chapter 1 to view his table.
SELECT * from my_contacts;
[image: image with no caption]

BE Greg
Your job is to play Greg. Search through the first part of the my_contacts table on the next page looking for Anne from San Fran.

[image: image with no caption]

BE Greg Solutions
Your job was to play Greg, searching through the first part of the my_contacts table looking for Anne from San Fran.
You had to find all the San Fran Annes, and write down their first and last names, and their email addresses.


Making contact



That took far too much time and was extremely tedious. There is also the very real possibility that Greg might miss some of the matching Annes, including the one he’s looking for.
Now that Greg’s got all their email addresses, he emails the Annes and discovers...
[image: image with no caption]

Brain Power
Can you think of a way we could write a SQL query to display only those records that have a first_name of “Anne”?


A better SELECT



Here’s a SELECT statement that would have helped Greg find Anne a whole lot sooner than painstakingly reading through the entire huge table looking for Annes. In the statement, we use a WHERE clause that gives the RDBMS something specific to search for. It narrows down the results for us and only returns the rows that match the condition.
The equal sign in the WHERE clause is used to test whether each value in the column first_name equals, or matches, the text 'Anne'. If it does, everything in the row is returned. If not, the row is not returned.
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The console below shows you the rows that have been returned by this query, where the first name equals Anne.
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What the * is that?



That star is telling the RDBMS to give you back the values from all of the columns in your table.
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There are no Dumb Questions
	Q:
	Q: What if I don’t want to select all the columns? Can I use something else instead of the star?

	A:
	A: Indeed you can. The star selects everything, but in a few pages you’ll learn how to just select some of the columns, making your results easier to interpret.

	Q:
	Q: Is this star the same thing as an asterisk?

	A:
	A: Yes, it’s the same character on your keyboard, located above the 8 key. Hit SHIFT at the same time as the 8 to type one. This is the same for Mac and PC users.
But, although it’s exactly the same character as asterisk, in SQL lingo, it’s always referred to as star. This is a good thing, as saying “SELECT asterisk from ...” is not as easy as saying “SELECT star from ...”

	Q:
	Q: Are there other characters that have special meanings like the star does?

	A:
	A: SQL does have other special, or reserved, characters. You’ll see more of these later in the book. But the star is the only one you need to know about for right now. It’s the only one used in the SELECT part of an SQL statement.






Exercise
The Head First Lounge is adding mixed fruit drinks to its menu. Using what you learned in Chapter 1, create the table on this page and insert the data shown.
This table is part of a database called drinks. It contains the table easy_drinks with the recipes for a number of beverages that have only two ingredients.
[image: image with no caption]

[image: ] Answer in Exercise Solution from Exercise..

Watch it!
Before you start, do some planning.
Choose your data types carefully, and don’t forget about NULL. Then check your code in Exercise Solution from Exercise..

Sharpen your pencil
Note
Don’t worry about any characters in the queries you haven’t seen yet. Just type them in as you see them for now, then see if they run.

NAME THAT DRINK
Use the easy_drinks table you just created and try out these queries on your machine. Write down which drinks are returned as the result of each query.
SELECT * FROM easy_drinks WHERE main = 'Sprite';
Which drink(s)? ___________________________________________________
SELECT * FROM easy_drinks WHERE main = soda;
Which drink(s)? ___________________________________________________
SELECT * FROM easy_drinks WHERE amount2 = 6;
Which drink(s)? ___________________________________________________
SELECT * FROM easy_drinks WHERE second = "orange juice";
Which drink(s)? ___________________________________________________
SELECT * FROM easy_drinks WHERE amount1 < 1.5;
Which drink(s)? ___________________________________________________
SELECT * FROM easy_drinks WHERE amount2 < '1';
Which drink(s)? ___________________________________________________
SELECT * FROM easy_drinks WHERE main > 'soda';
Which drink(s)? ___________________________________________________
SELECT * FROM easy_drinks WHERE amount1 = '1.5';
Which drink(s)? ___________________________________________________
[image: image with no caption]

Yes, you’re exactly right.
One of these queries won’t work. The rest of them work, but the results of some aren’t what you might expect.
For bonus points, write down here which query doesn’t work...
________________________________________________________________________________________
... and which ones worked that you didn’t expect to.
________________________________________________________________________________________
________________________________________________________________________________________
________________________________________________________________________________________
________________________________________________________________________________________

Sharpen your pencil Solution
NAME THAT DRINK
You tried out these queries on your easy_drinks table and wrote down which drinks are returned as the result of each query.
[image: image with no caption]

For bonus points, write down here which query doesn’t work...


How to query your data types



To write valid WHERE clauses, you need to make sure each of the data types you include is formatted properly. Here are the conventions for each of the major data types:
[image: image with no caption]

The VARCHAR, CHAR, BLOB, DATE, and TIME data types need single quotes. The numeric types, DEC and INT, do not.


[image: image with no caption]


More punctuation problems



Greg picked up a few more contacts the other night. He’s trying to add one to his table:
[image: image with no caption]

But his program doesn’t seem to be responding. He types a few semicolons, trying to get the query to end. No luck.
[image: image with no caption]

Brain Power
What do you think is going on here?

[image: image with no caption]


Unmatched single quotes



Exactly! When Greg tried to add the record, the SQL program was expecting an even number of single quotes, one before and one after each VARCHAR, CHAR, and DATE value. The town name, Grover’s Mill, confused matters because it added an extra apostrophe. The SQL RDBMS is still waiting for one more closing single quote.
Relax
You can get back control of your console.
End the statement by typing a single quote and a semicolon. This gives the RDBMS the extra single quote it’s expecting.
You’ll get an error when you type in the other quote and semicolon, and you’ll have to enter your INSERT again from scratch.

Note
You’ll get an error after you do this, but at least you’ll be able to try again.

[image: image with no caption]


Single quotes are special characters



When you’re trying to insert a VARCHAR, CHAR, or BLOB containing an apostrophe, you must indicate to your RDBMS that it isn’t meant to end the text, but is part of the text and needs to be included in the row. One way to do this is to add a backslash in front of the single quote.
[image: image with no caption]

There are no Dumb Questions
	Q:
	Q: Isn’t this the same thing as an apostrophe?

	A:
	A: It’s exactly the same thing as an apostrophe. SQL assigns it a very specific meaning, however. It’s used to tell the SQL software that the data in between two of them is text data.

	Q:
	Q: What data types need them?

	A:
	A: The text data types. Text data simply means that the data is a VARCHAR, CHAR, BLOB, or TIMEDATE column. Anything that isn’t a number.

	Q:
	Q: Do DEC and INT columns need them?

	A:
	A: No. Numeric columns have no spaces, so it’s easy to tell when the number ends and the next word in the statement begins.

	Q:
	Q: So, it’s only used for text columns?

	A:
	A: Yes. Only trouble is, text columns have spaces. This causes problems when your data contains apostrophes. SQL doesn’t know how to tell the difference between an apostrophe within the column, and one that tells it when the column begins or ends.

	Q:
	Q: Couldn’t we make it easy to tell them apart by using a double quote instead of a single quote?

	A:
	A: No. Don’t use double quotes in case you use SQL statements with a programming language (like PHP) later. You use ″ in the programming language to say “this is where the SQL statement is”; that way, single quotes are recognized as being part of that statement and not part of the programming language.







INSERT data with single quotes in it



You need to tell your SQL software that your quote isn’t there to begin or end a text string, but that it’s part of the text string.
Handle quotes with a backslash



You can do this (and fix your INSERT statement at the same time) by adding a backslash character in front of the single quote in your text string:
[image: image with no caption]


Handle quotes with an extra single quote



Another way to “escape” the quote is to put an extra single quote in front of it.
[image: image with no caption]

Brain Power
What other characters might cause similar problems?

Exercise
If you have data in your table with quotes, you might actually have to search for it with a WHERE clause at some point. To SELECT data containing single quotes in your WHERE clause, you need to escape your single quote, just like you did when you inserted it.
Rewrite the code below using the different methods of escaping the single quote.
SELECT * FROM my_contacts
WHERE
location = 'Grover's Mill, NJ';
	__________________________________________
___________________________________________
___________________________________________

	__________________________________________
___________________________________________
___________________________________________



Which method do you prefer?

Exercise Solution
If you have data in your table with quotes, you might actually have to search for it with a WHERE clause at some point. To SELECT data containing single quotes in your WHERE clause, you need to escape your single quote, just like you did when you inserted it.
Rewrite the code below using the different methods of escaping the single quote.
SELECT * FROM my_contacts
WHERE
location = 'Grover's Mill, NJ';
	[image: image with no caption]
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SELECT specific data



Now you’ve mastered how to SELECT all the data types with quotes, and how to SELECT data where the data contains quotes.
[image: image with no caption]

You need to know how to only SELECT the columns you wish to see.
What we need here is more precision. Let’s try narrowing our results some. Narrowing our results means getting fewer columns in our output. We select only the columns we want to see.
Exercise
Try this at home
Before you try this SELECT query, sketch how you think the table of results will look. (If you need to look at the easy_drinks table, you can find it in Exercise.)
[image: image with no caption]


Exercise Solution
Try this at home
Before you try this SELECT query, sketch how you think the table of results will look.
	drink_name
	main
	second

	Blue Moon
	soda
	blueberry juice

	Lone Tree
	soda
	cherry juice

	Greyhound
	soda
	grapefruit juice

	Soda and It
	soda
	grape juice





The old way



[image: image with no caption]


SELECT specific columns to limit results



By specifying which columns we want returned by our query, we can choose only the column values we need. Just as you use a WHERE clause to limit the number of rows, you can use column selection to limit the number of columns. It’s about letting SQL do the heavy lifting for you.
[image: image with no caption]


SELECT specific columns for faster results



This is a good programming practice to follow, but it has other benefits. As your tables get larger, it speeds up retrieval of your results. You’ll also see more speed when you eventually use SQL with another programming language, such as PHP.
Sharpen your pencil
Many ways to get a Kiss on the Lips
Remember our easy_drinks table? This SELECT statement will result in a Kiss on the Lips:
SELECT drink_name FROM easy_drinks
WHERE
main = 'cherry juice';
Finish the other four SELECT statements on the next page to get a Kiss also.
easy_drinks
	drink_name
	main
	amount1
	second
	amount2
	directions

	Blackthorn
	tonic water
	1.5
	pineapple juice
	1
	stir with ice, strain into cocktail glass with lemon twist

	Blue Moon
	soda
	1.5
	blueberry juice
	.75
	stir with ice, strain into cocktail glass with lemon twist

	Oh My Gosh
	peach nectar
	1
	pineapple juice
	1
	stir with ice, strain into shot glass

	Lime Fizz
	Sprite
	1.5
	lime juice
	.75
	stir with ice, strain into cocktail glass

	Kiss on the Lips
	cherry juice
	2
	apricot nectar
	7
	serve over ice with straw

	Hot Gold
	peach nectar
	3
	orange juice
	6
	pour hot orange juice in mug and add peach nectar

	Lone Tree
	soda
	1.5
	cherry juice
	.75
	stir with ice, strain into cocktail glass

	Greyhound
	soda
	1.5
	grapefruit juice
	5
	serve over ice, stir well

	Indian Summer
	apple juice
	2
	hot tea
	6
	add juice to mug and top off with hot tea

	Bull Frog
	iced tea
	1.5
	lemonade
	5
	serve over ice with lime slice

	Soda and It
	soda
	2
	grape juice
	1
	shake in cocktail glass, no ice



SELECT ___________________________________________
WHERE ____________________________________________
SELECT ___________________________________________
WHERE ____________________________________________
SELECT ___________________________________________
WHERE ____________________________________________
SELECT ___________________________________________
WHERE ____________________________________________
Now write three SELECT statements that will give you a Bull Frog.
	____________________________________________________________
_____________________________________________________________

	____________________________________________________________
_____________________________________________________________

	____________________________________________________________
_____________________________________________________________




Sharpen your pencil Solution
Finish the other four SELECT statements to get a Kiss also.
[image: image with no caption]

Now write three SELECT statements that will give you a Bull Frog.
	SELECT drink_name FROM easy_drinks
WHERE main = ’iced tea’;

	SELECT drink_name FROM easy_drinks
WHERE second = ’lemonade’;

	SELECT drink_name FROM easy_drinks
WHERE directions = ’serve over ice with lime slice’;




Bullet Points
	Use single quotes in your WHERE clause when when selecting from text fields.

	Don’t use single quotes when selecting from numeric fields.

	Use the * in your SELECT when you want to select all of the columns.

	If you’ve entered your query and your RDBMS doesn’t finish processing it, check for a missing single quote.

	When you can, select specific columns in your table, rather than using SELECT *.




There are no Dumb Questions
	Q:
	Q: What if I need all the columns from my table returned by a query? Should I actually be naming them in the SELECT rather than using the *?

	A:
	A: If you need them all, then by all means use the *. It’s only when you don’t need them all that you should try not to use it.

	Q:
	Q: I tried to copy and paste a query from the Internet, and I kept getting errors when I tried to use it. Am I doing something wrong?

	A:
	A: Queries pasted from web browsers sometimes contain invisible characters that look like spaces but mean something different to SQL Pasting them into a text editor is one way to see and remove these “gremlin” characters. Your best bet is to paste it into a text editor first and take a close look at it.

	Q:
	Q: So I should paste it into something like Microsoft Word?

	A:
	A: No, Word isn’t a good choice, since it does nothing to show you the invisible formatting that might be in the text. Try Notepad (PC) or TextEdit in plain-text mode (Mac).

	Q:
	Q: About escaping the apostrophe, is there any reason to use one method over the other?

	A:
	A: Not really. We tend to use the backslash method only because we find that it’s easier to spot where that extra apostrophe is when things go wrong in a query. For example, this is easier to process visually:
'Isn\'t that your sister\'s pencil?'
Than this:
'Isn''t that your sister''s pencil?'
Other than that, there’s really no reason to favor one method over the other. Both methods allow you to enter apostrophes into your text columns.







Doughnut ask what your table can do for you...



To find the best glazed doughnut in the table, you need to do at least two SELECT statements. The first one will select rows with the correct doughnut type. The second will select rows with doughnuts with a rating of 10.
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	One way is to search for the doughnut type:
[image: image with no caption]





Ask what you can do for your doughnut



2 Or you need to search for that high rating:
[image: image with no caption]
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Brain Power
In plain English, what is the question you’re trying to answer with these queries?


Combining your queries



We can handle the two things we’re searching for, ’plain glazed’ for the type and 10 for the rating into a single query using the keyword AND. The results we get from the query must satisfy both conditions.
[image: image with no caption]

Here’s the result of the AND query. Even if we received more than one row as a result of our query, you would know that all locations have glazed doughnuts with a rating of 10, so you could go to any of them. Or all of them.
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Exercise
[image: image with no caption]

Using the my_contacts table, write some queries for Greg. SELECT only the columns you really need to give you your answer. Pay attention to single quotes.
Write a query to find the email addresses of all computer programmers.
__________________________________________________________________________
__________________________________________________________________________
__________________________________________________________________________
__________________________________________________________________________
Write a query to find the name and location of anyone with your birthdate.
__________________________________________________________________________
__________________________________________________________________________
__________________________________________________________________________
__________________________________________________________________________
Write a query to find the name and email of any single people who live in your town. For extra points, only pick those of the gender you’d want to date.
__________________________________________________________________________
__________________________________________________________________________
__________________________________________________________________________
__________________________________________________________________________
Write the query Greg could have used to find all the Annes from San Francisco.
__________________________________________________________________________
__________________________________________________________________________
__________________________________________________________________________
__________________________________________________________________________

Exercise Solution
Using the my_contacts table, write some queries for Greg. SELECT only the columns you really need to give you your answer. Pay attention to single quotes.
Write a query to find the email addresses of all computer programmers.
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Write a query to find the name and location of anyone with your birthdate.
[image: image with no caption]

Write a query to find the name and email of any single people who live in your town. For extra points, only pick those of the gender you’d want to date.
[image: image with no caption]

Write the query Greg could have used to find all the Annes from San Francisco.
[image: image with no caption]



Finding numeric values



Let’s say you want to find all the drinks in the easy_drinks table that contain more than an ounce of soda in a single query. Here’s the hard way to find the results. You can use two queries:
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easy_drinks
	drink_name
	main
	amount1
	second
	amount2
	directions

	Blackthorn
	tonic water
	1.5
	pineapple juice
	1
	stir with ice, strain into cocktail glass with lemon twist

	Blue Moon
	soda
	1.5
	blueberry juice
	.75
	stir with ice, strain into cocktail glass with lemon twist

	Oh My Gosh
	peach nectar
	1
	pineapple juice
	1
	stir with ice, strain into shot glass

	Lime Fizz
	Sprite
	1.5
	lime juice
	.75
	stir with ice, strain into cocktail glass

	Kiss on the Lips
	cherry juice
	2
	apricot nectar
	7
	serve over ice with straw

	Hot Gold
	peach nectar
	3
	orange juice
	6
	pour hot orange juice in mug and add peach nectar

	Lone Tree
	soda
	1.5
	cherry juice
	.75
	stir with ice, strain into cocktail glass

	Greyhound
	soda
	1.5
	grapefruit juice
	5
	serve over ice, stir well

	Indian Summer
	apple juice
	2
	hot tea
	6
	add juice to mug and top off with hot tea

	Bull Frog
	iced tea
	1.5
	lemonade
	5
	serve over ice with lime slice

	Soda and It
	soda
	2
	grape juice
	1
	shake in cocktail glass, no ice




Once is enough



But it’s a waste of time to use two queries, and you might miss drinks with amounts like 1.75 or 3 ounces. Instead, you can use a greater than sign:
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[image: image with no caption]
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Brain Power
Why can’t you combine the first two queries with an additional AND?


Smooth Comparison Operators



So far, we’ve only used the equal sign in our WHERE clause. You just saw the greater than symbol, >. What that does is compare one value against another. Here are the rest of the comparison operators:
	The equal sign looks for exact matches. This does us no good when we want to find out if something is less than or greater than something else.
	This confusing sign is not equal. It returns precisely the opposite results of the equal sign. Two values are either equal, or they are not equal.
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Brain Barbell
Have you noticed that every WHERE clause so far always has a column name on the left. Would it work if the column name was on the right?

	The less than sign looks at the values in the column on the left and compares them to the value on the right. If the column value is less than the value on the right, that row is returned.
	The greater than sign is the reverse of the less than. It looks at the values in the column and compares them to the value on the right. If the column value is greater than the value on the right, that row is returned.
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	The only difference with the less than or equal to sign is that column values equal to the condition value are also returned.
	Same thing with this greater than or equal to sign. If the column value matches or is greater than the condition value, the row is returned.
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Finding numeric data with Comparison Operators



The Head First Lounge has a table with the cost and nutritional information about their drinks. They want to feature higher priced, lower calorie drinks to increase profits.
They’re using comparison operators to find the drinks that are priced at least $3.50 and have less than 50 calories in the drink_info table.
[image: image with no caption]

This query only returns drinks where both of these conditions are met because of the AND combining the two results. The drinks that are returned are: Oh My Gosh, Lone Tree, and Soda and It.
Sharpen your pencil
Your turn to do some mixing. Write queries that will return the following information. Also write down what the result of each query is:
The cost of each drink with ice that is yellow and has more than 33 calories.
_______________________________________________________________________________________________
_______________________________________________________________________________________________
_______________________________________________________________________________________________
_______________________________________________________________________________________________
_______________________________________________________________________________________________
_______________________________________________________________________________________________
Result:________________________________________________________________________________________
The name and color of each drink which does not contain more than 4 grams of carbs and uses ice.
_______________________________________________________________________________________________
_______________________________________________________________________________________________
_______________________________________________________________________________________________
_______________________________________________________________________________________________
_______________________________________________________________________________________________
_______________________________________________________________________________________________
Result:________________________________________________________________________________________
The cost of each drink whose calorie count is 80 or more.
_______________________________________________________________________________________________
_______________________________________________________________________________________________
_______________________________________________________________________________________________
_______________________________________________________________________________________________
_______________________________________________________________________________________________
_______________________________________________________________________________________________
Result:________________________________________________________________________________________
Drinks called Greyhound and Kiss on the Lips, along with each one’s color and whether ice is used to mix the drink.
_______________________________________________________________________________________________
_______________________________________________________________________________________________
_______________________________________________________________________________________________
_______________________________________________________________________________________________
_______________________________________________________________________________________________
_______________________________________________________________________________________________
Result:________________________________________________________________________________________

Sharpen your pencil Solution
Your turn to do some mixing. Write queries that will return the following information. Also write down what the result of each query is:
The cost of each drink with ice that is yellow and has more than 33 calories.
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The name and color of each drink which does not contain more than 4 grams of carbs and uses ice.
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The cost of each drink whose calorie count is 80 or more.
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Drinks called Greyhound and Kiss on the lips, along with each one’s color and whether ice is used to mix the drink.
[image: image with no caption]
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Text data roping with Comparison Operators



Comparing text data works in a similar way with your text columns like CHAR and VARCHAR. The comparison operators evaluate everything alphabetically. So, say you want to select all the drinks that begin with an ‘L’, here’s a query that will select all the drinks that match that criteria.
drink_info
	drink_name
	cost
	carbs
	color
	ice
	calories

	Blackthorn
	3
	8.4
	yellow
	Y
	33

	Blue Moon
	2.5
	3.2
	blue
	Y
	12

	Oh My Gosh
	3.5
	8.6
	orange
	Y
	35

	Lime Fizz
	2.5
	5.4
	green
	Y
	24

	Kiss on the Lips
	5.5
	42.5
	purple
	Y
	171

	Hot Gold
	3.2
	32.1
	orange
	N
	135

	Lone Tree
	3.6
	4.2
	red
	Y
	17

	Greyhound
	4
	14
	yellow
	Y
	50

	Indian Summer
	2.8
	7.2
	brown
	N
	30

	Bull Frog
	2.6
	21.5
	tan
	Y
	80

	Soda and It
	3.8
	4.7
	red
	N
	19



[image: image with no caption]

Relax
Don’t worry about the order of your results for now.
In a later chapter we’ll show you ways to sort your results alphabetically.


Selecting your ingredients



One of the bartenders has been asked to mix a cocktail that has cherry juice in it. The bartender could use two queries to find the cocktails:
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drink_info
	drink_name
	cost
	carbs
	color
	ice
	calories

	Blackthorn
	3
	8.4
	yellow
	Y
	33

	Blue Moon
	2.5
	3.2
	blue
	Y
	12

	Oh My Gosh
	3.5
	8.6
	orange
	Y
	35

	Lime Fizz
	2.5
	5.4
	green
	Y
	24

	Kiss on the Lips
	5.5
	42.5
	purple
	Y
	171

	Hot Gold
	3.2
	32.1
	orange
	N
	135

	Lone Tree
	3.6
	4.2
	red
	Y
	17

	Greyhound
	4
	14
	yellow
	Y
	50

	Indian Summer
	2.8
	7.2
	brown
	N
	30

	Bull Frog
	2.6
	21.5
	tan
	Y
	80

	Soda and It
	3.8
	4.7
	red
	N
	19




To be OR not to be



You can combine those two queries using OR. This condition returns records when any of the conditions are met. So, instead of two the two separate queries, you can combine them with OR like this:
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Sharpen your pencil
Cross out the unnecessary parts of the two SELECTs below and add an OR to turn it into a single SELECT statement.
SELECT drink_name FROM easy_drinks WHERE
main = 'orange juice';

SELECT drink_name FROM easy_drinks WHERE
main = 'apple juice';
Use your new selection skills to rewrite your new SELECT.
_________________________________________________________
_________________________________________________________

Sharpen your pencil Solution
Cross out the unnecessary parts of the two SELECTs below and add an OR to turn it into a single SELECT statement.
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Use your new selection skills to rewrite your new SELECT.
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Don’t get your ANDs and ORs confused!
When you want ALL of your conditions to be true, use AND. When you want ANY of your conditions to be true, use OR. Still confused? Turn the page.
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There are no Dumb Questions
	Q:
	Q: Can you use more than one AND or OR in the same WHERE clause?

	A:
	A: You certainly can. You can combine as many as you like. You can also use both AND and OR together in the same clause.







The difference between AND and OR



In the queries below you’ll see examples of all the possible combinations of two conditions with AND and OR between them.
doughnut_ratings
	location
	time
	date
	type
	rating
	comments

	Krispy King
	8:50 am
	9/27
	plain glazed
	10
	almost perfect

	Duncan’s Donuts
	8:59 am
	8/25
	NULL
	6
	greasy

	Starbuzz Coffee
	7:35 pm
	5/24
	cinnamon cake
	5
	stale, but tasty

	Duncan’s Donuts
	7:03 pm
	4/26
	jelly
	7
	not enough jelly
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BE the Conditional
Below, you’ll find a series of WHERE clauses with ANDs and ORs. Become one with these clauses and determine whether or not they will produce results.
	SELECT type FROM doughnut_ratings
	Did you get a result?

	WHERE location = 'Krispy King' AND rating <> 6;
	__________________________

	WHERE location = 'Krispy King' AND rating = 3;
	__________________________

	WHERE location = 'Snappy Bagel' AND rating >= 6;
	__________________________

	WHERE location = 'Krispy King' OR rating > 5;
	__________________________

	WHERE location = 'Krispy King' OR rating = 3;
	__________________________

	WHERE location = 'Snappy Bagel' OR rating = 6;
	__________________________



To improve your karma, note down why tw0 of your results are a bit different than all the rest.



BE the Conditional Solution
Below, you’ll find a series of WHERE clauses with ANDs and ORs. Become one with these clauses and determine whether or not they will produce results.
	SELECT type FROM doughnut_ratings
	Did you get a result?

	WHERE location = 'Krispy King' AND rating <> 6;
	plain glazed

	WHERE location = 'Krispy King' AND rating = 3;
	no result

	WHERE location = 'Snappy Bagel' AND rating >= 6;
	no result

	WHERE location = 'Krispy King' OR rating > 5;
	plain glazed, NULL, jelly

	WHERE location = 'Krispy King' OR rating = 3;
	plain glazed

	WHERE location = 'Snappy Bagel' OR rating = 6;
	NULL



To improve your karma, note down why tw0 of your results are a bit different than all the rest.


Two queries return NULL.
Those NULL values may cause you problems in future queries. It’s better to enter some sort of value than leave a NULL value in a column because NULLs can’t be directly selected from a table.


Use IS NULL to find NULLs
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drink_info
	drink_name
	cost
	carbs
	color
	ice
	calories

	Holiday
	NULL
	14
	NULL
	Y
	50

	Dragon Breath
	2.9
	7.2
	brown
	N
	NULL



	You can’t select a NULL value directly.
	But you can select it using keywords.
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There are no Dumb Questions
	Q:
	Q: You say you can’t “directly select” NULL without using IS NULL. Does that mean you can indirectly select it?

	A:
	A: Right. If you wanted to get to the value in that column, you could use a WHERE clause on one of the other columns. For example, your result will be NULL if you use this query:
SELECT calories FROM drink_info
WHERE drink_name = 'Dragon Breath';

	Q:
	Q: What would my result from that query actually look like?

	A:
	A: It would look exactly like this:
+-----------+
| calories  |
+-----------+
| NULL      |
+-----------+







Meanwhile, back at Greg’s place...



Greg’s been trying to find all the people in California cities in his my_contacts table. Here’s part of the query he’s been working on:
[image: image with no caption]
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Saving time with a single keyword: LIKE



There are simply too many cities and variations, and possible typos. Using all those ORs is going to take Greg a very long time. Luckily, there’s a timesaving keyword—LIKE—that, used with a wildcard, looks for part of a text string and returns any matches.
Greg can use LIKE like this:
[image: image with no caption]


The call of the Wild(card)



LIKE teams up with two wildcard characters. Wildcards are stand-ins for the characters that are actually there. Rather like a joker in a card game, a wildcard is equal to any character in a string.
[image: image with no caption]

Brain Barbell
Have you seen any other wildcards earlier in this chapter?


That’s more LIKE it



LIKE likes to play with wildcards. The first is the percent sign, %, which can stand in for any number of unknown characters.
[image: image with no caption]

The second wildcard character that LIKE likes to hang out with is the underscore, _ which stands for just one unknown character.
[image: image with no caption]

Magnet Matching
A bunch of WHERE clauses with LIKE are all scrambled up on the fridge. Can you match up the clauses with their appropriate results? Some may have multiple answers. Write your own LIKE statements with wild cards for any results that are left hanging around.
[image: image with no caption]


Magnet Matching Solutions
A bunch of WHERE clauses with LIKE are all scrambled up on the fridge. Can you match up the clauses with their appropriate results? Some may have multiple answers. Write your own LIKE statements with wild cards for any results that are left hanging around.
[image: image with no caption]


Selecting ranges using AND and comparison operators



The people at the Head First Lounge are trying to pinpoint drinks with a certain range of calories. How will they query the data to find the names of drinks that fall into the range of calories between, and including, 30 and 60?
drink_info
	drink_name
	cost
	carbs
	color
	ice
	calories

	Blackthorn
	3
	8.4
	yellow
	Y
	33

	Blue Moon
	2.5
	3.2
	blue
	Y
	12

	Oh My Gosh
	3.5
	8.6
	orange
	Y
	35

	Lime Fizz
	2.5
	5.4
	green
	Y
	24

	Kiss on the Lips
	5.5
	42.5
	purple
	Y
	171

	Hot Gold
	3.2
	32.1
	orange
	N
	135

	Lone Tree
	3.6
	4.2
	red
	Y
	17

	Greyhound
	4
	14
	yellow
	Y
	50

	Indian Summer
	2.8
	7.2
	brown
	N
	30

	Bull Frog
	2.6
	21.5
	tan
	Y
	80

	Soda and It
	3.8
	4.7
	red
	N
	19



SELECT drink_name FROM drink_info
[image: image with no caption]



Just BETWEEN us... there’s a better way



We can use the BETWEEN keyword instead. Not only is it shorter than the previous query, but it gives you the same results. Notice that the endpoint (30 and 60) are also included. BETWEEN is equivalent to using the <= and >= symbols, but not the < and > symbols.
[image: image with no caption]

Sharpen your pencil
Rewrite the query on the previous page to SELECT all the names of drinks that have more than 60 calories and less than 30.
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
Try using BETWEEN on text columns. Write a query that will SELECT the names of drinks that begin with the letters G through O.
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
What do you think the results of this query will be?
SELECT drink_name FROM drink_info WHERE
calories BETWEEN 60 AND 30;
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________

Sharpen your pencil Solution
Rewrite the query on the previous page to SELECT all the names of drinks that have more than 60 calories and less than 30.
[image: image with no caption]

Try using BETWEEN on text columns. Write a query that will SELECT the names of drinks that begin with the letters G through O.
[image: image with no caption]

What do you think the results of this query will be?
SELECT drink_name FROM drink_info WHERE
calories BETWEEN 60 AND 30;
____________________________________________________________________
Order matters, so you won’t get any results from this query.
____________________________________________________________________
We’re looking for values that are between 60 and 30. There are no values in between 60 and 30, because 60 comes after 30 numerically. The smaller number must always be first for the BETWEEN to be interpreted the way you expect.


After the dates, you are either IN...



Greg’s friend Amanda has been using Greg’s contacts to meet guys. She’s gone on quite a few dates, and has started to keep a “little black book” table with her impressions of her dates.
She’s named her table black_book. She wants to get a list of the good dates, so she uses her positive ratings.
[image: image with no caption]

Instead of using all those ORs, we can simplify it with the keyword IN. Use IN with a set of values in parentheses. When the value in the column matches one of the values in the set, the row or specified colums are returned.
[image: image with no caption]


... or you are NOT IN



Of course, Amanda wants to know who got the bad ratings so that if they call she can be washing her hair or otherwise engaged.
To find the names of those she didn’t rate highly, we’re going to add the keyword NOT to our IN statement. NOT gives you the opposite results, anything that doesn’t match the set.
[image: image with no caption]
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Brain Power
Why might you sometimes choose to use NOT IN rather than IN?


More NOT



You can use NOT with BETWEEN and LIKE just as you can with IN. The important thing to keep in mind is that NOT goes right after WHERE in your statement. Here are some examples.
[image: image with no caption]

There are no Dumb Questions
	Q:
	Q: Wait, you just said that NOT goes after WHERE. What about when you use NOT IN?

	A:
	A: That’s an exception. And even moving the NOT after WHERE will work. These two statements will give you exactly the same results:
SELECT * FROM easy_drinks
WHERE NOT main IN ('soda', 'iced tea');

SELECT * FROM easy_drinks
WHERE main NOT IN ('soda', 'iced tea');

	Q:
	Q: Would it work with <> the “not equal to” comparison operator?

	A:
	A: You could, but it’s a double negative. It would make much more sense to just use an equal sign. These two queries return the same results:
SELECT * FROM easy_drinks
WHERE NOT drink_name <> 'Blackthorn';

SELECT * FROM easy_drinks
WHERE drink_name = 'Blackthorn';

	Q:
	Q: How would it work with NULL?

	A:
	A: Just like you might guess it would. To get all the values that aren’t NULL from a column, you could use this:
SELECT * FROM easy_drinks
WHERE NOT main IS NULL;
But this will also work:
SELECT * FROM easy_drinks
WHERE main IS NOT NULL;

	Q:
	Q: What about with AND and OR?

	A:
	A: If you wanted to use it in and AND or OR clause, it would go right after that word, like this:
SELECT * FROM easy_drinks
WHERE NOT main = 'soda'
AND NOT main = 'iced tea';






Exercise
Rewrite each of the following WHERE clauses so they are as simple as possible. You can use AND, OR, NOT, BETWEEN, LIKE, IN, IS NULL, and the comparison operators to help you. Refer back to the tables used in this chapter.
SELECT drink_name from easy_drinks
WHERE NOT amount1 < 1.50;
__________________________________________________
__________________________________________________
__________________________________________________
SELECT drink_name FROM drink_info
WHERE NOT ice = 'Y';
__________________________________________________
__________________________________________________
__________________________________________________
SELECT drink_name FROM drink_info
WHERE NOT calories < 20;
__________________________________________________
__________________________________________________
__________________________________________________
SELECT drink_name FROM easy_drinks
WHERE main = 'peach nectar'
OR main = 'soda';
__________________________________________________
__________________________________________________
__________________________________________________
SELECT drink_name FROM drink_info
WHERE NOT calories = 0;
__________________________________________________
__________________________________________________
__________________________________________________
SELECT drink_name FROM drink_info
WHERE NOT carbs BETWEEN 3 AND 5;
__________________________________________________
__________________________________________________
__________________________________________________
SELECT date_name from black_book
WHERE NOT date_name LIKE 'A%'
AND NOT date_name LIKE 'B%';
__________________________________________________
__________________________________________________
__________________________________________________

Exercise Solution
Rewrite each of the following WHERE clauses so they are as simple as possible. You can use AND, OR, NOT, BETWEEN, LIKE, IN, IS NULL, and the comparison operators to help you. Refer back to the tables used in this chapter.
SELECT drink_name from easy_drinks
WHERE NOT amount1 < 1.50;
______________________________________________________________________
SELECT drink_name FROM easy_drinks
WHERE amount1 >= 1.50;
SELECT drink_name FROM drink_info
WHERE NOT ice = 'Y';
______________________________________________________________________
SELECT drink_name FROM drink_info
WHERE ice = “N”
SELECT drink_name FROM drink_info
WHERE NOT calories < 20;
______________________________________________________________________
SELECT drink_name FROM drink_info
WHERE calories >= 20;
SELECT drink_name FROM easy_drinks
WHERE main = 'peach nectar'
OR main = 'soda';
[image: image with no caption]

SELECT drink_name FROM drink_info
WHERE NOT calories = 0;
[image: image with no caption]

SELECT drink_name FROM drink_info
WHERE NOT carbs BETWEEN 3 AND 5;
SELECT drink_name FROM drink_info
WHERE carbs < 3
OR
carbs > 5;
SELECT date_name from black_book
WHERE NOT date_name LIKE 'A%'
AND NOT date_name LIKE 'B%';
___________________________________________
SELECT date_name FROM black_book
WHERE date_name NOT BETWEEN “A” AND “B”;


Your SQL Toolbox



You’ve got Chapter 2 under your belt and now you’ve added operators to your tool box. For a complete list of tooltips in the book, see Appendix C.
[image: image with no caption]

Exercise Solution from Exercise.
Greg wants to create a table of mixed drinks that bartenders can query for recipes for his speed-dating events. Using what you learned in Chapter 1, create the table on this page and insert the data shown.
This table is part of a database called drinks. It contains the table easy_drinks with the recipes for a number of beverages that have only two ingredients.
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Chapter 3. DELETE and UPDATE: A change will do you good



[image: image with no caption]

Keep changing your mind? Now it’s OK! With the commands you’re about to learn—DELETE and UPDATE—you’re no longer stuck with a decision you made six months ago, when you first inserted that data about mullets coming back into style soon. With UPDATE, you can change data, and DELETE lets you get rid of data that you don’t need anymore. But we’re not just giving you the tools; in this chapter, you’ll learn how to be selective with your new powers and avoid dumping data that you really do need.
Clowns are scary



Suppose we want to keep track of the clowns in Dataville. We could create a clown_info table to track them. And we could use a last_seen column to keep track of the clowns’ whereabouts.
[image: image with no caption]


Clown tracking



Here’s our table. We can leave out information we don’t know and fill it in later. Every time we have a new clown sighting, we can add a new row. We’ll have to change this table frequently to keep it up to date.
[image: image with no caption]

Sharpen your pencil
The clowns are on the move
Your job is to write the SQL commands to get each field report into the clown_info table. Notice that not all the information has changed for each clown, so you’ll need to refer back to the table in Clown tracking to get the rest of the information to add.
[image: image with no caption]

Now fill in what that data in the clown_info table looks like once you’ve added the data using your INSERT commands.
	name
	last_seen
	appearance
	activities

	Elsie
	Cherry Hill Senior Center
	F, red hair, green dress, huge feet
	balloons, little car

	Pickles
	Jack Green’s party
	M, orange hair, blue suit, huge feet
	mime

	Snuggles
	Ball-Mart
	F, yellow shirt, baggy red pants
	horn, umbrella

	Mr. Hobo
	BG Circus
	M, cigar, black hair, tiny hat
	violin

	Clarabelle
	Belmont Senior Center
	F, pink hair, huge flower, blue dress
	yelling, dancing

	Scooter
	Oakland Hospital
	M, blue hair, red suit, huge nose
	balloons

	Zippo
	Millstone Mall
	F, orange suit, baggy pants
	dancing

	Babe
	Earl’s Autos
	F, all pink and sparkly
	balancing, little car

	Bonzo
	 	M, in drag, polka dotted dress
	singing, dancing

	Sniffles
	Tracy’s
	M, green and purple suit, pointy nose
	 
	 	 	 	 
	 	 	 	 
	 	 	 	 
	 	 	 	 
	 	 	 	 



Sharpen your pencil solution
The clowns are on the move
Your job was to write the SQL commands to get each field report into the clown_info table, then fill in what that data in the table looks like after adding the data using your INSERT commands.
[image: image with no caption]


Brain Power
How can you find out the current location of a particular clown?


How our clown data gets entered



Our clown trackers work on a vounteer basis. Sometimes clown tracking reports sit in an inbox for a week or two before they get entered in. And sometimes two people split the pile of reports up and enter data at the same time.
Keeping that in mind, let’s look at all the rows in our table for Zippo. We can do a SELECT statement to get them:
[image: image with no caption]

Is there a way to query our data and get only the most recent sighting of Zippo? Can you tell what her location was?
[image: image with no caption]

Unfortunately, you can’t be certain that the last record is the newest.
We have more than one person entering data at the same time. And the reports might have gotten shuffled in the inbox. But even if that were the case, you can’t rely on the rows in the table being in chronological order.
There are a number of internal database factors that can change the order in which rows in a table are stored. These include which RDBMS you use and indexes on your columns (which we’ll get to later).
You can’t guarantee that the last row in a table is the newest row added to that table.



Bonzo, we’ve got a problem



Since you can’t count on the last record being the newest record, we’ve got a problem. Our clown table gives us a list of where clowns were at some point. But the main reason the table exists is to tell us where the clown was last seen.
And that’s not all. Notice the duplicate records? We have two rows showing Zippo at the same place doing the same thing. They take up space and will slow down your RDBMS as your tables get bigger and bigger. Duplicate records should never exist in a table. In a few chapters, we’ll be talking about why duplicates are bad and how to avoid them with good table design. You’ll see how to create tables that will never have duplicate records. But right now let’s focus on what we can do to fix our existing table so that it will contain useful data.
There are no Dumb Questions
	Q:
	Q: Why can’t we just assume the last record is the most recent?

	A:
	A: The order of records in a table is not guaranteed, and soon you’ll be modifying the order of the results you get. You can’t have absolute confidence that the last entry is really the last inserted record. Also, simple human error could misorder a table. Suppose we enter two INSERT statements for the same clown. Unless we make a point of remembering which sighting came first, after that data is in your table, we won’t know for sure which came first.

	Q:
	Q: Suppose we do remember the order. Again, why can’t we just use the last record?

	A:
	A: Let’s extend the example. We’ve been tracking the same clowns for many years. Maybe we have assistants who track them as well and INSERT their own records. Some of the clowns have hundreds of records. When we SELECT, we get back those hundreds of records and have to wade through them to the last one, which we hope is the most recent.

	Q:
	Q: Aren’t there times when we do want to keep data like this in a table? Does it ever make sense to INSERT new records and keep the old ones?

	A:
	A: Absolutely. Take our current example. The table as it stands now not only gives us the last place a particular clown was spotted, but it also gives us a history of their movements. This is potentially useful information. The problem is that we don’t have any clear information in each record that tells us when this took place. If we add in a column with the current time and date, suddenly we’re able to track clowns with great accuracy.
But for now, we need to get those nearly duplicate records out of our table to simplify things.

	Q:
	Q: Okay, so at the end of this book I’ll know how to design tables with no duplicate rows. But what if the guy who had the job before me left me with a badly designed table?

	A:
	A: Badly designed tables are common in the real world, and most people who learn SQL find themselves having to fix other people’s SQL messes.
There are a number of techniques for cleaning up duplicate rows. Some of the best ones involving joins, a topic covered later in this book. At this point you don’t have all the tools you’ll need to fix bad data, but you will when you’re done.







Getting rid of a record with DELETE



It looks like we’re going to have to get rid of some records. To make our table more useful to us, we should only have one row per clown. While we wait for a new Zippo sighting to come in, one that we know will be the most recent, we can get rid of some of the old Zippo records that don’t help us.
The DELETE statement is your tool for deleting rows of data from your table. It uses the same type of WHERE clause that you’ve already seen. See if you can come up with the right syntax before we show it to you.
Here are the rows for Zippo again:
	name
	last_seen
	appearance
	activities

	Zippo
	Millstone Mall
	F, orange suit, baggy pants
	dancing

	Zippo
	Millstone Mall
	F, orange suit, baggy pants
	dancing, singing

	Zippo
	Oakland Hospital
	F, orange suit, baggy pants
	dancing, singing

	Zippo
	Tracy’s
	F, orange suit, baggy pants
	dancing, singing

	Zippo
	Ball-Mart
	F, orange suit, baggy pants
	dancing, juggling

	Zippo
	Millstone Mall
	F, orange suit, baggy pants
	dancing, singing

	Zippo
	Oakland Hospital
	F, orange suit, baggy pants
	dancing, singing



DELETE Statement Magnets
We wrote a simple command that we could use to get rid of one of the Zippo records, but all the pieces fell off the refrigerator. Piece together the fragments, and annotate what you think each part of the new command does.
[image: image with no caption]


DELETE Statement Magnets Solution
We wrote a simple command that we could use to get rid of one of the Zippo records, but all the pieces fell off the refrigerator. Piece together the fragments, and annotate what you think each part of the new command does.
[image: image with no caption]
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You can use WHERE clauses with DELETE statements the same way you use them with INSERT statements.




Using our new DELETE statement



Let’s use the DELETE statement we just created. It does exactly what it sounds like it should. All records that match the WHERE condition will be deleted from our table.
DELETE FROM clown_info
WHERE
activities = 'dancing';
	name
	last_seen
	appearance
	activities

	Elsie
	Cherry Hill Senior Center
	F, red hair, green dress, huge feet
	balloons, little car

	Pickles
	Jack Green’s party
	M, orange hair, blue suit, huge feet
	mime

	Snuggles
	Ball-Mart
	F, yellow shirt, baggy red pants
	horn, umbrella

	Mr. Hobo
	BG Circus
	M, cigar, black hair, tiny hat
	violin

	Clarabelle
	Belmont Senior Center
	F, pink hair, huge flower, blue dress
	yelling, dancing

	Scooter
	Oakland Hospital
	M, blue hair, red suit, huge nose
	balloons

	Zippo
	Millstone Mall
	F, orange suit, baggy pants
	dancing

	Babe
	Earl’s Autos
	F, all pink and sparkly
	balancing, little car

	Bonzo
	 	M, in drag, polka dotted dress
	singing, dancing

	Sniffles
	Tracy’s
	M, green and purple suit, pointy nose
	 
	Zippo
	Millstone Mall
	F, orange suit, baggy pants
	singing

	Snuggles
	Ball-Mart
	F, yellow shirt, baggy blue pants
	horn, umbrella

	Bonzo
	Dickson Park
	M, in drag, polka dotted dress
	singing, dancing

	Sniffles
	Tracy’s
	M, green and purple suit, pointy nose
	climbing into tiny car

	Mr. Hobo
	Party for Eric Gray
	M, cigar, black hair, tiny hat
	violin



Note
This is the record which will be deleted.

Brain Power
Do you think you can delete a single column from a row using DELETE?


DELETE rules



	You can’t use DELETE to delete the value from a single column or tableful of columns.

	You can use DELETE to delete a single row or multiple rows, depending on the WHERE clause.

	You’ve seen how to delete a single row from a table. We can also delete multiple rows from a table. For that, we use a WHERE clause to tell our DELETE which rows to choose. This WHERE clause is exactly the same as the one you used in Chapter 2 with your SELECT statements. It can use everything you used it with in Chapter 2, such as LIKE, IN, BETWEEN, and all the conditionals to tell your RDBMS precisely which rows to delete.

	And, watch out for this one, you can delete every row from a table with:
DELETE FROM your_table



There are no Dumb Questions
	Q:
	Q: Is there any difference in using a WHERE with a DELETE versus WHERE with SELECT?

	A:
	A: No difference. The WHERE is the same, but what SELECT and DELETE do is significantly different. SELECT returns a copy of columns from rows that match the WHERE condition, but does not change your table. DELETE removes any rows that match the WHERE condition. It removes the entire row from the table.






BE the DELETE with WHERE Clauses
Become one with a series of DELETEs with WHERE clauses with ANDs and ORs to determine whether or not they would delete any rows.
DELETE FROM doughnut_ratings
Draw a line to the row or rows each query deleted:
WHERE location  = 'Krispy King' AND  rating <> 6;

WHERE location  = 'Krispy King' AND  rating = 3;

WHERE location  = 'Snappy Bagel' AND  rating >= 6;

WHERE location  = 'Krispy King' OR  rating > 5;

WHERE location  = 'Krispy King' OR  rating = 3;

WHERE location  = 'Snappy Bagel' OR  rating = 6;
doughnut_ratings
	location
	time
	date
	type
	rating
	comments

	Krispy King
	8:50 am
	9/27
	plain glazed
	10
	almost perfect

	Duncan’s Donuts
	8:59 am
	8/25
	NULL
	6
	greasy

	Starbuzz Coffee
	7:35 pm
	5/24
	cinnamon cake
	5
	stale, but tasty

	Duncan’s Donuts
	7:03 pm
	4/26
	jelly
	7
	not enough jelly




BE the DELETE with WHERE Clauses Solution
You became one with a series of DELETEs with WHERE clauses with ANDs and ORs to determine whether or not they would delete any rows.
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The INSERT-DELETE two step



There’s only one record for Clarabelle in the entire table. Since we only want one row per clown that holds their most recent information, we just need to create one new record and delete the old one.
[image: image with no caption]

	First, use the INSERT to add the new information (and all the old information, too).
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	Then, DELETE the old record using a WHERE clause.
[image: image with no caption]

Now we’re left with just the new record.
	name
	last_seen
	appearance
	activities

	Clarabelle
	Belmont Senior Center
	F, pink hair, huge flower, blue dress
	dancing






Sharpen your pencil
Use INSERT and DELETE to change the drink_info table as requested. Then draw the changed table on the right.
drink_info
	drink_name
	cost
	carbs
	color
	ice
	calories

	Blackthorn
	3
	8.4
	yellow
	Y
	33

	Blue Moon
	2.5
	3.2
	blue
	Y
	12

	Oh My Gosh
	3.5
	8.6
	orange
	Y
	35

	Lime Fizz
	2.5
	5.4
	green
	Y
	24

	Kiss on the Lips
	5.5
	42.5
	purple
	Y
	171

	Hot Gold
	3.2
	32.1
	orange
	N
	135

	Lone Tree
	3.6
	4.2
	red
	Y
	17

	Greyhound
	4
	14
	yellow
	Y
	50

	Indian Summer
	2.8
	7.2
	brown
	N
	30

	Bull Frog
	2.6
	21.5
	tan
	Y
	80

	Soda and It
	3.8
	4.7
	red
	N
	19



Change the calories of Kiss on the Lips to 170.
_____________________________________________________________
_____________________________________________________________
_____________________________________________________________
_____________________________________________________________
Change the yellow values to gold.
_____________________________________________________________
_____________________________________________________________
_____________________________________________________________
_____________________________________________________________
drink_info
	drink_name
	cost
	carbs
	color
	ice
	calories

	Blackthorn
	 	 	 	 	 
	Blue Moon
	 	 	 	 	 
	Oh My Gosh
	 	 	 	 	 
	Lime Fizz
	 	 	 	 	 
	Kiss on the Lips
	 	 	 	 	 
	Hot Gold
	 	 	 	 	 
	Lone Tree
	 	 	 	 	 
	Greyhound
	 	 	 	 	 
	Indian Summer
	 	 	 	 	 
	Bull Frog
	 	 	 	 	 
	Soda and It
	 	 	 	 	 


[image: image with no caption]

Make all the drinks that cost $2.50 cost $3.50, and make all drinks that currently cost $3.50 now cost $4.50.
_____________________________________________________________
_____________________________________________________________
_____________________________________________________________
_____________________________________________________________
_____________________________________________________________

Sharpen your pencil solution
Use INSERT and DELETE to change the drink_info table as requested. Then draw the changed table on the right.
drink_info
	drink_name
	cost
	carbs
	color
	ice
	calories

	Blackthorn
	3
	8.4
	yellow
	Y
	33

	Blue Moon
	2.5
	3.2
	blue
	Y
	12

	Oh My Gosh
	3.5
	8.6
	orange
	Y
	35

	Lime Fizz
	2.5
	5.4
	green
	Y
	24

	Kiss on the Lips
	5.5
	42.5
	purple
	Y
	171

	Hot Gold
	3.2
	32.1
	orange
	N
	135

	Lone Tree
	3.6
	4.2
	red
	Y
	17

	Greyhound
	4
	14
	yellow
	Y
	50

	Indian Summer
	2.8
	7.2
	brown
	N
	30

	Bull Frog
	2.6
	21.5
	tan
	Y
	80

	Soda and It
	3.8
	4.7
	red
	N
	19



Change the calories of Kiss on the Lips to 170.
INSERT INTO drink_info VALUES (’Kiss on the Lips’, 5.5, 42.5, ’purple’, ’Y’, 170);
DELETE FROM drink_info WHERE calories = 171;
________________________________________________________________
________________________________________________________________
Change the yellow values to gold.
INSERT INTO drink_info VALUES (’Blackthorn’, 3, 8.4, ’gold’, ’Y’, 33),
(’Greyhound’, 4, 14, ’gold’, ’Y’, 50);
DELETE FROM drink_info WHERE color = ’yellow’;
________________________________________________________________
drink_info
	drink_name
	cost
	carbs
	color
	ice
	calories

	Blackthorn
	3
	8.4
	gold
	Y
	33

	Blue Moon
	3.5
	3.2
	blue
	Y
	12

	Oh My Gosh
	4.5
	8.6
	orange
	Y
	35

	Lime Fizz
	3.5
	5.4
	green
	Y
	24

	Kiss on the Lips
	5.5
	42.5
	purple
	Y
	170

	Hot Gold
	3.2
	32.1
	orange
	N
	135

	Lone Tree
	3.6
	4.2
	red
	Y
	17

	Greyhound
	4
	14
	gold
	Y
	50

	Indian Summer
	2.8
	7.2
	brown
	N
	30

	Bull Frog
	2.6
	21.5
	tan
	Y
	80

	Soda and It
	3.8
	4.7
	red
	N
	19



Note
This is what your table should look like after you make the changes. Yours might be in a different order, but remember, the order doesn’t really mean anything.
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Bonus points if you put both of your INSERT statements into a single INSERT!


Be careful with your DELETE



Each time you delete records, you run the risk of accidentally deleting records you didn’t intend to remove. Take for example if we had to add a new record for Mr. Hobo:
Use DELETE carefully. Make sure you include a precise WHERE clause to target the exact rows you really want to delete.


[image: image with no caption]
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Now you be the DELETE


BE the DELETE
Below, you’ll find a series of WHERE clauses for a DELETE statement designed to clean up the clown_info table on the facing page. Figure out which ones help us and which ones create new problems.
	DELETE FROM clown_info
	Does this help us? If not, state why not.

	
WHERE last_seen = 'Oakland Hospital';
	________________________________

________________________________

	
WHERE activities = 'violin';
	________________________________

________________________________

	
WHERE last_seen = 'Dickson Park'
AND name = 'Mr. Hobo';
	________________________________

________________________________

	
WHERE last_seen = 'Oakland Hospital' AND
last_seen = 'Dickson Park';
	________________________________

________________________________

	
WHERE last_seen = 'Oakland Hospital' OR
last_seen = 'Dickson Park';
	________________________________

________________________________

	
WHERE name = 'Mr. Hobo'
OR last_seen = 'Oakland Hospital';
	________________________________

________________________________

	Now write a single DELETE statement that can clean up the extra Mr. Hobo records without touching any of the others.


	________________________________

________________________________

________________________________

________________________________



BE the DELETE Solution
Below, you’ll find a series of WHERE clauses for a DELETE statement designed to clean up the clown_info table on the facing page. Figure out which ones help us and which ones create new problems.
[image: image with no caption]
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Right! Unless you’re absolutely certain that your WHERE clause will delete the rows you want it to, you should use a SELECT first to make sure.
Since they both can use the same WHERE clause, the rows that the SELECT returns will echo the rows that you’ll DELETE with that WHERE clause.
It’s a safe way to make sure you aren’t deleting anything accidently. And it will help you be sure you’re getting all the records you want to delete.

The trouble with imprecise DELETE



DELETE is tricky. If we aren’t careful, the wrong data will be targeted. We can avoid targeting the wrong data if we add another step to our INSERT-DELETE two-step.
Here’s a THREE STEP plan we can follow:
Change only the records you mean to by using a SELECT statement first.


	First, SELECT the record you know has to be removed to confirm you’re going to delete the right record and none of the wrong ones.
[image: image with no caption]


	Next, INSERT the new record.
[image: image with no caption]


	Finally, DELETE the old records with the same WHERE clause you used with your SELECT back at the start of the ol’ three-step.
[image: image with no caption]

Now we’re left with just the new record.
	name
	last_seen
	appearance
	activities

	Zippo
	illstone Mall
	F, orange suit, baggy pants
	dancing, singing



[image: image with no caption]





Change your data with UPDATE



By now you should be comfortable using INSERT and DELETE to keep your tables up to date. And we’ve looked at some ways you can use them together to indirectly modify a particular row.
But instead of inserting a new row and deleting the old one, you can repurpose, or reuse, a row that’s already in your table, changing only the column values you want to change.
The SQL statement is called UPDATE, and it does exactly what it sounds like it does. It updates a column, or columns, to a new value. And just like SELECT and DELETE, you can give it a WHERE clause to indicate which row you want to UPDATE.
Here’s UPDATE in action:
[image: image with no caption]

The SET keyword tells the RDBMS that it needs to change the column before the equal sign to contain the value after the equal sign. In the case above, we’re changing 'plain glazed' to just 'glazed' in our table. The WHERE says to only change rows where type is 'plain glazed'.
[image: image with no caption]


UPDATE rules



	You can use UPDATE to change the value of a single column or tableful of columns. Add more column = value pairs to the SET clause, and put a comma after each:
UPDATE your_table
SET first_column = 'newvalue',
second_column = 'another_value';

	You can use UPDATE to update a single row or multiple rows, depending on the WHERE clause.



There are no Dumb Questions
	Q:
	Q: What happens if I leave out the WHERE clause?

	A:
	A: Then every column in the SET clause in your table will be updated with the new value.

	Q:
	Q: There are two equal signs over there in the SQL query on the left page that seem to be doing different things. Is that right?

	A:
	A: Exactly. The equal sign in the SET clause says “set this column equal to this value,” while the one in the WHERE clause is testing to see if the column value is equal to the value after the sign.

	Q:
	Q: Could I have used this statement to do the same thing over there?
UPDATE doughnut_ratings SET type =
'glazed' WHERE location = 'Krispy King';

	A:
	A: Yes, you can. That would update the same row the same way. And it’s fine for our four-row table. But if you had used that with a table with hundreds or thousands of records, you would have changed the type on every single Krispy King row.

	Q:
	Q: Ouch! How can I make sure I only update what I need to?

	A:
	A: Just as you saw with DELETE, unless you know for certain you are targeting the correct rows with your WHERE clause, do a SELECT first!

	Q:
	Q: Can you have more than one SET clause?

	A:
	A: No, but you shouldn’t need to. You can put all your columns and the new values for them in the same SET clause, as shown above.







UPDATE is the new INSERT-DELETE



When you use UPDATE, you’re not deleting anything. Instead, you’re recycling the old record into the new one.
[image: image with no caption]

UPDATE statements can replace DELETE/INSERT combinations.


Let’s see this in action as a command that will work with the clown_info table.
[image: image with no caption]


UPDATE in action



Using the UPDATE statement, the last_seen column of Mr. Hobo’s record is changed from Dickson Park to Tracy’s.
[image: image with no caption]
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Sharpen your pencil
Updating the clowns’ movements
This time, let’s do it right. Fill in an UPDATE statement for each sighting. We’ve done one to get you started. Then fill in the clown_info table as it will look after we execute all the UPDATE statements.
[image: image with no caption]

	name
	last_seen
	appearance
	activities

	Elsie
	Cherry Hill Senior Center
	F, red hair, green dress, huge feet
	balloons, little car

	Pickles
	Jack Green’s party
	M, orange hair, blue suit, huge feet
	mime

	Snuggles
	Ball-Mart
	F, yellow shirt, baggy red pants
	horn, umbrella

	Mr. Hobo
	BG Circus
	M, cigar, black hair, tiny hat
	violin

	Clarabelle
	Belmont Senior Center
	F, pink hair, huge flower, blue dress
	yelling, dancing

	Scooter
	Oakland Hospital
	M, blue hair, red suit, huge nose
	balloons

	Zippo
	Millstone Mall
	F, orange suit, baggy pants
	dancing

	Babe
	Earl’s Autos
	F, all pink and sparkly
	balancing, little car

	Bonzo
	 	M, in drag, polka dotted dress
	singing, dancing

	Sniffles
	Tracy’s
	M, green and purple suit, pointy nose
	 


	name
	last_seen
	appearance
	activities

	Elsie
	Cherry Hill Senior Center
	F, red hair, green dress, huge feet
	balloons, little car

	Pickles
	Jack Green’s party
	M, orange hair, blue suit, huge feet
	mime

	Snuggles
	 	 	 
	Mr. Hobo
	 	 	 
	Clarabelle
	Belmont Senior Center
	F, pink hair, huge flower, blue dress
	yelling, dancing

	Scooter
	Oakland Hospital
	M, blue hair, red suit, huge nose
	balloons

	Zippo
	 	 	 
	Babe
	Earl’s Autos
	F, all pink and sparkly
	balancing, little car

	Bonzo
	 	 	 
	Sniffles
	 	 	 



Sharpen your pencil Solution
Updating the clowns’ movements
Your job was to fill in an UPDATE statement for each sighting, then fill in the clown_info table as it will look after we execute all the UPDATE statements.
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	name
	last_seen
	appearance
	activities

	Elsie
	Cherry Hill Senior Center
	F, red hair, green dress, huge feet
	balloons, little car

	Pickles
	Jack Green’s party
	M, orange hair, blue suit, huge feet
	mime

	Snuggles
	Ball-Mart
	F, yellow shirt, baggy red pants
	horn, umbrella

	Mr. Hobo
	BG Circus
	M, cigar, black hair, tiny hat
	violin

	Clarabelle
	Belmont Senior Center
	F, pink hair, huge flower, blue dress
	yelling, dancing

	Scooter
	Oakland Hospital
	M, blue hair, red suit, huge nose
	balloons

	Zippo
	Millstone Mall
	F, orange suit, baggy pants
	dancing

	Babe
	Earl’s Autos
	F, all pink and sparkly
	balancing, little car

	Bonzo
	 	M, in drag, polka dotted dress
	singing, dancing

	Sniffles
	Tracy’s
	M, green and purple suit, pointy nose
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UPDATE your prices



Remember when we tried to change some of the prices in the drink_info table? We wanted to change the $2.50 drinks to $3.50, and the $3.50 drink to $4.50.
drink_info
	drink_name
	cost
	carbs
	color
	ice
	calories

	Blackthorn
	3
	8.4
	yellow
	Y
	33

	Blue Moon
	2.5
	3.2
	blue
	Y
	12

	Oh My Gosh
	3.5
	8.6
	orange
	Y
	35

	Lime Fizz
	2.5
	5.4
	green
	Y
	24

	Kiss on the Lips
	5.5
	42.5
	purple
	Y
	171

	Hot Gold
	3.2
	32.1
	orange
	N
	135

	Lone Tree
	3.6
	4.2
	red
	Y
	17

	Greyhound
	4
	14
	yellow
	Y
	50

	Indian Summer
	2.8
	7.2
	brown
	N
	30

	Bull Frog
	2.6
	21.5
	tan
	Y
	80

	Soda and It
	3.8
	4.7
	red
	N
	19



Let’s look at how we can approach this problem using an UPDATE statement to go through each record individually and write a series of UPDATE statements like this one:
[image: image with no caption]

Sharpen your pencil
Write UPDATE statements for each record in the drinks_info table to add another dollar to the cost of each.
[image: image with no caption]

Note
You’re right.
It looks like some clever operator would be just the thing to help out here. Let’s update all those drink prices without having to do every single one by hand... and risk overwriting data we already changed once.



All we need is one UPDATE



Our age column is a number. In SQL, we can perform basic math operations on number columns. In the case of our cost column, we can just add 1 to it for each row in our table we need to change. Here’s how:
[image: image with no caption]

There are no Dumb Questions
	Q:
	Q: Can I use subtraction with a numeric value? What else can I use?

	A:
	A: Multiplication, division, subtraction—you can use any of them. And you can perform these operations using other numeric values, not just 1.

	Q:
	Q: Can you give me an example of when I might want to use multiplication?

	A:
	A: Sure. Suppose you had a list of items in a table, each with a price. You could use an UPDATE statement and multiply the price of each with a fixed number to compute the price of the item with tax.

	Q:
	Q: So, are there other operations you can perform on data besides simple math?

	A:
	A: There are quite a few. Later, we’ll talk about things you can do with your text variables in addition to more with the numeric ones.

	Q:
	Q: Like what? Give us a hint.

	A:
	A: Okay, for one thing, you can use the function UPPER() to change the entire text column in your table to uppercase. And as you might guess, LOWER() will make everything lowercase.
UPDATE statements can be used on multiple records in your table. Use them with basic math operators to manipulate your numeric values.








[image: image with no caption]

Data does change, so knowing how to update your data is crucial.
But the better job you do designing your table, the less updating you’ll have to do overall. Good table design frees you up to focus on the data in the table.
Interested? Next, we’ll take a close, painless, look at table design made fishy...

Your SQL Toolbox



Chapter 3 will soon be a memory. But here’s a quick refresher of the new SQL statements you’ve learned. For a complete list of tooltips in the book, see Appendix C.
[image: image with no caption]



Chapter 4. Smart Table Design: Why be normal?



[image: image with no caption]

You’ve been creating tables without giving much thought to them. And that’s fine, they work. You can SELECT, INSERT, DELETE, and UPDATE with them. But as you get more data, you start seeing things you wish you’d done to make your WHERE clauses simpler. What you need is to make your tables more normal.
Two fishy tables



Jack and Mark both created tables to store information about record-setting fish. Mark’s table has columns for the species and common names of the fish, its weight, and where it was caught. It doesn’t include the names of the people who caught the fish.
[image: image with no caption]
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Jack’s table has the common name and weight of the fish, but it also contains the first and last names of the people who caught them, and it breaks down the location into a column containing the name of the body of water where the fish was caught, and a separate state column.
[image: image with no caption]

Sharpen your pencil
Write a query for each table to find all records from New Jersey.
[image: image with no caption]

________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________

Sharpen your pencil Solution
Write a query for each table to find all records from New Jersey.
[image: image with no caption]
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There are no Dumb Questions
	Q:
	Q: So Jack’s table is better than Mark’s?

	A:
	A: No. They’re different tables with different purposes. Mark will rarely need to search directly for a state because he only really cares about the species and common names of the record-breaking fish and how much they weighed.
Jack, on the other hand, will need to search for states when he’s querying his data. That’s why his table has a separate column: to allow him to easily target states in his searches.

	Q:
	Q: Should we avoid LIKE when querying our tables? Is there something wrong with it?

	A:
	A: There’s nothing wrong with LIKE, but it can be difficult to use in your queries, and you risk getting results you don’t want. If your columns contain complicated information, LIKE isn’t specific enough to target precise data.

	Q:
	Q: Why are shorter queries better than longer ones?

	A:
	A: The simpler the query, the better. As your database grows, and as you add in new tables, your queries will get more complicated. If you start with the simplest possible query now, you’ll appreciate it later.

	Q:
	Q: So are you saying I should always have tiny bits of data in my columns?

	A:
	A: Not necessarily. As you’re starting to see with Mark’s and Jack’s tables, it depends on how you’ll use the data.
For example, imagine a table listing cars for a mechanic and one for a car salesman. The mechanic might need precise information on each car, but the auto dealer might only need the car’s make, model, and VIN number.

	Q:
	Q: Suppose we had a street address. Why couldn’t we have one column with the entire address, then other columns that break it apart?

	A:
	A: While duplicating your data might seem like a good idea to you now, consider how much room on your hard drive it will take up when your database grows to an enormous size. And each time you duplicate your data, that’s one more clause in an UPDATE statement you’ll have to remember to add when your data changes.
Let’s take a closer look at how to design your tables the best possible way for your use.
How you’re going to use your data will affect how you set up your table.








Brain Power
SQL is the language used by relational databases. What do you think “relational” means in an SQL database?


A table is all about relationships



SQL is known as a Relational Database Management System, or RDBMS. Don’t bother memorizing it. We only care about the word RELATIONAL[1]. All this means to you is that to design a killer table, you need to consider how the columns relate to each other to describe a thing.
The challenge is to describe the thing using columns in a way that makes getting the information out of it easy. This depends on what you need from the table, but there are some very broad steps you can follow when you’re creating a table.
	Pick your thing, the one thing you want your table to describe.
Note
What’s the main thing you want your table to be about?


	Make a list of the information you need to know about your one thing when you’re using the table.
Note
How will you use this table?


	Using the list, break down the information about your thing into pieces you can use for organizing your table.
Note
How can you most easily query this table?




Exercise
Can you spot the columns in this sentence Mark the ichthyologist used to describe how he wants to select from his table? Fill in the column names.
[image: image with no caption]

Your turn. Write a sentence for Jack, the writer for Reel and Creel magazine, who uses his table to select details for his articles. Then draw arrows from each column to where it’s mentioned in the sentence.
[image: image with no caption]


Exercise Solution
Can you spot the columns in this sentence Mark the ichthyologist used to describe how he wants to select from his table? Fill in the column names.
[image: image with no caption]

Your turn. Write a sentence for Jack, the writer for Reel and Creel magazine, who uses his table to select details for his articles. Then draw arrows from each column to where it’s mentioned in the sentence.
[image: image with no caption]
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We could, but we don’t need the data broken down to that level.
At least, not in this case. If Jack had been writing an article about the best places to go on vacation and catch a big fish, then he might have wanted the street number and name so readers could find accommodations nearby.
But Jack only needed location and state, so he only added as many columns as he needed to save space in his database. At that point, he decided his data was broken down enough—it is atomic.
Brain Power
What do you think the word atomic means in terms of SQL data?


Atomic data



What’s an atom? A little piece of information that can’t or shouldn’t be divided. It’s the same for your data. When it’s ATOMIC, that means that it’s been broken down into the smallest pieces of data that can’t or shouldn’t be divided.
30 minutes or it’s free



Consider a pizza delivery guy. To get to where he’s going, he just needs a street number and address in a single column. For his purposes, that’s atomic. He never needs to look for a single street number on its own.
In fact, if his data were broken into street number and street name, his queries would have to be longer and more complicated, making it take him longer to get the pizza to your front door.
[image: image with no caption]


Location, location, location



Now consider a realtor. He might want to have a separate column for the street number. He may want to query on a given street to see all the houses for sale by street number. For him, street number and street name are each atomic.
[image: image with no caption]



Atomic data and your tables



There are some questions you can ask to help you figure out what you need to put in your tables:
	What is the one thing your table describes?
Does your table describe clowns, cows, doughnuts, people?
[image: image with no caption]


	How will you use the table to get at the one thing?
Note
Design your table to be easy to query!

[image: image with no caption]


	Do your columns contain atomic data to make your queries short and to the point?
[image: image with no caption]




There are no Dumb Questions
	Q:
	Q: Aren’t atoms tiny, though? Shouldn’t I be breaking my data down into really tiny pieces?

	A:
	A: No. Making your data atomic means breaking it down into the smallest pieces that you need to create an efficient table, not just the smallest possible pieces you can.
Don’t break down your data any more than you have to. if you don’t need extra columns, don’t add them just for the sake of it.

	Q:
	Q: How does atomic data help me?

	A:
	A: It helps you ensure that the data in your table is accurate. For example, if you have a column for street numbers, you can make sure that only numbers end up in that column.
Atomic data also lets you perform queries more efficiently because the queries are easier to write and take a shorter amount of time to run, which adds up when you have a massive amount of data stored.






Sharpen your pencil
Here are the official rules of atomic data. For each rule, sketch out two hypothetical tables that violate each rule.
RULE 1: A column with atomic data can’t have several values of the same type of data in that column.
Note
Greg’s my_contacts column interests violates this rule.

RULE 2: A table with atomic data can’t have multiple columns with the same type of data.
Note
The easy_drinks table violates this rule.


Sharpen your pencil Solution
Here are the official rules of atomic data. For each rule, sketch out two hypothetical tables that violate each rule.
RULE 1: A column with atomic data can’t have several values of the same type of data in that column.
Note
Of course, your answers will differ, but here is one example:

[image: image with no caption]

RULE 2: A table with atomic data can’t have multiple columns with the same type of data.
[image: image with no caption]


Exercise
Now that you know the official rules and the three steps to making data atomic, take a look at each table from earlier in this book and explain why it is or isn’t atomic.
Greg’s table, NOT NULL appears in DESC _________________________________________________________
Donut rating table, Doughnut ask what your table can do for you... ___________________________________________________
Clown table, Clown tracking _________________________________________________________
Drink table, Exercise __________________________________________________________
Fish info, Two fishy tables ___________________________________________________________


Reasons to be normal



When your data consultancy takes off and you need to hire more SQL database designers, wouldn’t it be great if you didn’t need to waste hours explaining how your tables work?
Well, making your tables NORMAL means they follow some standard rules your new designers will understand. And the good news is, our tables with atomic data are halfway there.
Making your data atomic is the first step in creating a NORMAL table.


Exercise Solution
Now that you know the official rules and the three steps to making data atomic, take a look at each table from earlier in this book and explain why it is or isn’t atomic.
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The benefits of normal tables



	Normal tables won’t have duplicate data, which will reduce the size of your database.
[image: image with no caption]


	With less data to search through, your queries will be faster.
[image: image with no caption]

Because, even when your tables are tiny, it adds up. And tables grow. If you begin with a normalized table, you won’t have to go back and change your table when your queries go too slowly.




Clowns aren’t normal



Remember the clown table? Clown tracking has become a nationwide craze, and our old table isn’t going to cut it because the appearance and activities columns contain so much data. For our purposes, this table is not atomic.
Note
These two columns are really difficult to query because they contain so much data!

clown_info
	name
	last_seen
	appearance
	activities

	Elsie
	Cherry Hill Senior Center
	F, red hair, green dress, huge feet
	balloons, little car

	Pickles
	Jack Green’s party
	M, orange hair, blue suit, huge feet
	mime

	Snuggles
	Ball-Mart
	F, yellow shirt, baggy blue pants
	horn, umbrella

	Mr. Hobo
	Eric Gray’s Party
	M, cigar, black hair, tiny hat
	violin

	Clarabelle
	Belmont Senior Center
	F, pink hair, huge flower, blue dress
	yelling, dancing

	Scooter
	Oakland Hospital
	M, blue hair, red suit, huge nose
	balloons

	Zippo
	Millstone Mall
	F, orange suit, baggy pants
	singing

	Babe
	Earl’s Autos
	F, all pink and sparkly
	balancing, little car

	Bonzo
	Dickson Park
	M, in drag, polka dotted dress
	singing, dancing

	Sniffles
	Tracy’s
	M, green and purple suit, pointy nose
	climbing into tiny car



Sharpen your pencil
Let’s make the clown table more atomic. Assuming you need to search on data in the appearance and activities columns, as well as last_seen, write down some better choices for columns.
[image: ] Answers in Sharpen your pencil.


Halfway to 1NF



Remember, our table is only about halfway normal when it’s got atomic data in it. When we’re completely normal we’ll be in the FIRST NORMAL FORM or 1NF.
To be 1NF, a table must follow these two rules:
Each row of data must contain atomic values.


Note
We already know how to do this.

Each row of data must have a unique identifier, known as a Primary Key.


Note
To make our tables completely normal, we need to give each record a Primary Key.

Brain Power
What types of columns do you think would make good Primary Keys?

[image: image with no caption]


PRIMARY KEY rules



The column in your table that will be your primary key has to be designated as such when you create the table. In a few pages, we’ll create a table and designate a primary key, but before that, let’s take a closer look at what a primary key is.
[image: image with no caption]

A primary key is a column in your table that makes each record unique.


[image: image with no caption]

The primary key is used to uniquely identify each record
Which means that the data in the primary key column can’t be repeated. Consider a table with the columns shown below. Do you think any of those would make good primary keys?
[image: image with no caption]

Watch it!
Take care using SSNs as the Primary Keys for your records.
With identity theft only increasing, people don’t want to give out SSNs—and with good reason. They’re too important to risk. Can you absolutely guarantee that your database is secure? If it’s not, all those SSNs can be stolen, along with your customers’ identities.

[image: image with no caption]

A primary key can’t be NULL
If it’s null, it can’t be unique because other records can also be NULL.
[image: image with no caption]

The primary key must be given a value when the record is inserted
When you insert a record without a primary key, you run the risk of ending up with a NULL primary key and duplicate rows in your table, which violates First Normal Form.
[image: image with no caption]

The primary key must be compact
A primary key should contain only the information it needs to to be unique and nothing extra.
[image: image with no caption]

The primary key values can’t be changed
If you could change the value of your key, you’d risk accidentally setting it to a value you already used. Remember, it has to remain unique.
Brain Power
Given all these rules, can you think of a good primary key to use in a table?
Look back through the tables in the book. Do any of them have a column that contains truly unique values?

[image: image with no caption]

The best primary key may be a new primary key.
When it comes to creating primary keys, your best bet may be to create a column that contains a unique number. Think of a table with people’s info, but with an additional column containing a number. In the example below, let’s call it ID.
If it weren’t for the ID column, the records for John Brown would be identical. But in this case, they’re actually two different people. The ID column makes these records unique. This table is in first normal form.
[image: image with no caption]

Geek Bits
There’s a big debate in the SQL world about using synthetic, or made-up, primary keys (like the ID column above) versus using natural keys—data that is already in the table (like a VIN number on a car or SSN number). We won’t take sides, but we will discuss primary keys in more detail in Chapter 7.

There are no Dumb Questions
	Q:
	Q: You said “first” normal form. Does that mean there’s a second normal form? Or a third?

	A:
	A: Yes, there are indeed second and third normal forms, each one adhering to increasingly rigid sets of rules. We’ll cover second and third normal form in Chapter 7.

	Q:
	Q: So we’ve changed our tables to have atomic values. Are any of them in 1NF yet?

	A:
	A: No. So far, not a single table we’ve created has a primary key, a unique value.

	Q:
	Q: The comments column in the doughnut table really doesn’t seem atomic to me. I mean, there’s no reasonable way to query that column easily.

	A:
	A: You’re absolutely correct. That field is not particularly atomic, but then our design of the table didn’t require it to be. If we wanted to restrict the comments to a specific predetermined set of words, that field could be atomic. But then it wouldn’t contain true, spontaneous comments.







Getting to NORMAL



It’s time to step back and normalize our tables. We need to make our data atomic and add primary keys. Creating a primary key is normally something we do when we write our CREATE TABLE code.
Brain Power
Do you remember how to add columns to an existing table?


Fixing Greg’s table



From what you’ve seen so far, this is how you’d have to fix Greg’s table:
Fixing Greg’s table Step 1: SELECT all of your data and save it somehow.
Fixing Greg’s table Step 2: Create a new normal table.
Fixing Greg’s table Step 3: INSERT all that old data into the new table, changing each row to match the new table structure.
So now you can drop your old table.


[image: image with no caption]

So, we know that Greg’s table isn’t perfect.
It’s not atomic and it has no primary key. But luckily for Greg, you don’t have to live with the old table, and you don’t have to dump your data.
We can add a primary key to Greg’s table and make the columns more atomic using just one new command. But first, let’s take a little trip to the past...

The CREATE TABLE we wrote



Greg needs a primary key, and after all the talk about atomic data, he realizes there are a few things he could do to make his columns more atomic. Before we look at how to fix the existing table, let’s look at how we could have created the table in the first place!
Here’s the table we created way back in Chapter 1.
[image: image with no caption]

Brain Power
But what if you don’t have your old CREATE TABLE printed anywhere? Can you think of some way to get at the code?


Show me the [image: ]



What if you use the DESCRIBE my_contacts command to look at the code you used when you set up the table? You’ll see something that looks a lot like this:
[image: image with no caption]

But we really want to look at the CREATE code here, not the fields in the table, so we can figure out what we should have done at the very beginning without having to write the CREATE statement over again.
The statement SHOW CREATE_TABLE will return a CREATE TABLE statement that can exactly recreate our table, minus any data in it. This way, you can always see how the table you are looking at could be created. Try it:
SHOW CREATE TABLE my_contacts;

Time-saving command



Take a look at the code we used to create the table in The CREATE TABLE we wrote, and the code below that the SHOW CREATE TABLE my_contacts gives you. They aren’t identical, but if you paste the code below into a CREATE TABLE command, the end result will be the same. You don’t need to remove the backticks or data settings, but it’s neater if you do.
[image: image with no caption]

Although you could make the code neater (by removing the last line and backticks), you can just copy and paste it to create a table.


Note
Unless you’ve deleted the original table, you’ll have to give this one a new name.


The CREATE TABLE with a PRIMARY KEY



Here’s the code our SHOW CREATE TABLE my_contacts gave us. We removed the backticks and last line. At the top of the column list we added a contact_id column that we’re setting to NOT NULL, and at the bottom of the list, we’re add a line PRIMARY KEY, which we set to use our new contact_id column as the primary key.
[image: image with no caption]

There are no Dumb Questions
	Q:
	Q: So you say that the PRIMARY KEY can’t be NULL. What else keeps it from being duplicated?

	A:
	A: Basically, you do. When you INSERT values into your table, you’ll insert a value in the contact_id column that’s new each time. For example, the first INSERT statement will set contact_id to 1, the next contact_id will be 2, etc.

	Q:
	Q: That’s quite a pain to have to assign a new value to that PRIMARY KEY column each time I insert a new record. Isn’t there an easier way?

	A:
	A: There are two ways. One is using a column in your data that you know is unique as a primary key. We’ve mentioned that this is tricky (for example, the problem with using Social Security Numbers).
The easy way is to create an entirely new column just to hold a unique value, such as contact_id on the facing page. You can tell your SQL software to automatically fill in a number for you using keywords. Turn the page for details.

	Q:
	Q: Can I use SHOW for anything else besides the CREATE command?

	A:
	A: You can use SHOW to display individual columns in your table:
SHOW COLUMNS FROM tablename; This command will display all the columns in your table and their data type along with any other column-specific details.
SHOW CREATE DATABASE databasename; Just like the SHOW CREATE table, you’ll get the command that would exactly recreate your database.
SHOW INDEX FROM tablename; This command will display any columns that are indexed and what type of index they have. So far, the only index we’ve looked at are primary keys, but this command will become more useful as you learn more.
And there’s one more command that’s VERY useful:
SHOW WARNINGS;
If you get a message on your console that your SQL command has caused warnings, type this to see the actual warnings.
There are quite a few more, but those are the ones that are related to things we’ve done so far.

	Q:
	Q: So what’s up with that backtick character that shows up when I use a SHOW CREATE TABLE? Are you sure I don’t need it?

	A:
	A: It exists because sometimes your RDBMS might not be able to tell a column name is a column name. If you use the backticks around your column names, you can actually (although it’s a very bad idea) use a reserved SQL keyword as a column name.
For example, suppose you wanted to name a column select for some bizarre reason. This column declaration wouldn’t work:
select varchar(50)
But this declaration would work:
`select` varchar(50)

	Q:
	Q: What’s wrong with using keywords as column names, then?

	A:
	A: You’re allowed to, but it’s a bad idea. Imagine how confusing your queries would become, and the annoyance of typing those backticks when you can get away with not using them. Besides, select isn’t a very good column name; it tells you nothing about what data is in it.







1, 2, 3... auto incrementally



Adding the keyword AUTO_INCREMENT to our contact_id column makes our SQL software automatically fill that column with a value that starts on row 1 with a value of 1 and goes up in increments of 1.
[image: image with no caption]

[image: image with no caption]

What do you think will happen?
Better yet, try it out for yourself and see what happens.
Exercise
	Write a CREATE TABLE statement below to store first and last names of people. Your table should have a primary key column with AUTO_INCREMENT and two other atomic columns.
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________

	Open your SQL terminal or GUI interface and run your CREATE TABLE statement.

	Try out each of the INSERT statements below. Circle the ones that work.
INSERT INTO your_table (id, first_name, last_name)
VALUES (NULL, 'Marcia', 'Brady');

INSERT INTO your_table (id, first_name, last_name)
VALUES (1, 'Jan', 'Brady');

INSERT INTO your_table
VALUES ('', 'Bobby', 'Brady');

INSERT INTO your_table (first_name, last_name)
VALUES ('Cindy', 'Brady');

INSERT INTO your_table (id, first_name, last_name)
VALUES (99, 'Peter', 'Brady');

	Did all the Bradys make it? Sketch your table and its contents after trying the INSERT statements
your_table
	id
	first_name
	last_name

	 	 	 
	 	 	 
	 	 	 
	 	 	 






Exercise Solution
	Write a CREATE TABLE statement below. Your table should have a primary key column with AUTO_INCREMENT and two other atomic columns.
CREATE TABLE your_table
(
id INT NOT NULL AUTO_INCREMENT,
first_name VARCHAR(20),
last_name VARCHAR(30),
PRIMARY KEY (id)
);

	Open your SQL terminal or GUI interface and run your CREATE TABLE statement.

	Try out each of the INSERT statements below. Circle the ones that work.
[image: image with no caption]


	Did all the Bradys make it? Sketch your table and its contents after trying the INSERT statements.
[image: image with no caption]





There are no Dumb Questions
	Q:
	Q: Why did the first query, the one with NULL for the id column, insert the row when id is NOT NULL?

	A:
	A: Even though it seems like it shouldn’t succeed, the AUTO_INCREMENT simply ignores the NULL. However, if it was not AUTO_INCREMENT, you would receive an error and it wouldn’t insert the row. Give it a try.






[image: image with no caption]

You won’t have to start over; instead, you can use an ALTER statement.
A table with data in it doesn’t have to be dumped, then dropped, then recreated. We can actually change an existing table. But to do that, we’re going to borrow the ALTER statement and some of its keywords from Chapter 5.

Adding a PRIMARY KEY to an existing table



Here’s the code to add an AUTO_INCREMENT primary key to Greg’s my_contacts table. (It’s a long command, so you’ll need to turn your book.)
[image: image with no caption]

Brain Power
Do you think that this will add values to the new contact_id column for records already in the table or only for newly inserted records? How can you check?


ALTER TABLE and add a PRIMARY KEY



Try the code yourself. Open your SQL terminal. USE the gregs_list database, and type in this command:
[image: image with no caption]

To see what happened to your table, try a SELECT * from my_contacts;
[image: image with no caption]

Will Greg get his phone number column? Turn to Chapter 5 to find out.

Your SQL Toolbox



You’ve got Chapter 4 under your belt. Look at all the new tools you’ve added to your toolbox now! For a complete list of tooltips in the book, see Appendix C.
[image: image with no caption]

Sharpen your pencil
Let’s make the clown table more atomic. Assuming you need to search on data in the appearance and activities columns, as well as last_seen, write down some better choices for columns.
There’s no definite correct answer here.
The best you can do is to pull out things like gender, shirt color, pant color, hat type, musical instrument, transportation, balloons (yes or no for values), singing (yes or no for values), dancing (yes or no for values).
To make this table atomic, you’ve got to get those multiple activities into separate columns, and those multiple appearance features separated out.
Bonus points if you wanted to separate out the location column into address, city, and state!




[1] Some people think that RELATIONAL means multiple tables relating to each other. That’s not correct.



Chapter 5. Alter: Rewriting the Past



[image: image with no caption]

Ever wished you could correct the mistakes of your past? Well, now is your chance. By using the ALTER command, you can apply all the lessons you’ve been learning to tables you designed days, months, even years ago. Even better, you can do it without affecting your data. By the time you’re through here, you’ll know what normal really means, and you’ll be able to apply it to all your tables, past and present.
We need to make some changes



Greg wants to make a few more changes to his table, but he doesn’t want to lose any data.
[image: image with no caption]

[image: image with no caption]

Yes, you can use ALTER TABLE to add it easily.
In fact, we think you should take a stab at it yourself since you’ve already met the ALTER command. Do the next exercise to get your code!
Sharpen your pencil
Take a close look at the ALTER TABLE command we used to add the primary key column in Chapter 4, and see if you can come up with your own command to add a phone column that can hold 10 digits. Note that you won’t need to use all of the keywords in your new command.
ALTER TABLE my_contacts
ADD COLUMN contact_id INT NOT NULL AUTO_INCREMENT FIRST,
ADD PRIMARY KEY (contact_id);
Write your ALTER TABLE command here:
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
You can even tell the software where to put the phone column with the keyword AFTER. See if you can work out where to put the keyword to ADD the new column right after the first_name column.
Write your new ALTER TABLE command here:
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________

Sharpen your pencil Solution
Take a close look at the ALTER TABLE command we used to add the primary key column in Chapter 4, and see if you can come up with your own command to add that phone column. Note that you won’t need to use all of the keywords in your new command.
[image: image with no caption]

Write your ALTER TABLE command here:
[image: image with no caption]

You can even tell the software where to put the phone column with the keyword AFTER. See if you can work out where to put the keyword to ADD the new column right after the first_name column.
Write your new ALTER TABLE command here:
[image: image with no caption]


Behind the Scenes
You’ve seen that you can use the keywords FIRST and AFTER your_column, but you can also use BEFORE your_column and LAST. And SECOND, and THIRD, and you get the idea.

SQL Keywords Magnets
Use the magnets below to change the position of the phone column that’s being added. Create as many different commands as you can, then sketch in the columns after you’ve run the command.
[image: image with no caption]


SQL Keywords Magnets SOLUTION
Use the magnets below to change the position of the phone column that’s being added. Create as many different commands as you can, then sketch in the columns after you’ve run the command.
[image: image with no caption]



Table altering



The ALTER command allows you to change almost everything in your table without having to reinsert your data. But be careful, if you change a column of one data type to a different one, you risk losing your data.
Dataville Alterations
OUR SERVICES FOR EXISTING TABLES:
CHANGE both the name and data type of an existing column *
MODIFY the data type or position of an existing column *
ADD a column to your table—you pick the data type
DROP a column from your table *
* Possible loss of data may occur, no guarantees offered.
ADDITIONAL SERVICES
[image: image with no caption]

Rearrange your columns
(only available when using ADD)

Brain Power
Why might this table need altering?
projekts
	number
	descriptionofproj
	contractoronjob

	1
	outside house painting
	Murphy

	2
	kitchen remodel
	Valdez

	3
	wood floor installation
	Keller

	4
	roofing
	Jackson





Extreme table makeover



Let’s start our alterations with a table in need of a major makeover.
[image: image with no caption]

[image: image with no caption]

Let’s use DESCRIBE to see how this table is constructed. This shows us if a columns is the primary key and what type of data is being stored in each column.
[image: image with no caption]


Renaming the table



The table has some problems in its current state, but thanks to ALTER, we will make it suitable to contain a list of home improvement projects needed for a particularly run-down house. Our first step will be to use ALTER TABLE and give our table a meaningful name.
[image: image with no caption]

Exercise
This description will help you figure out how else you need to ALTER the table. Find the columns in this sentence that describes how we’re going to use our table, then fill in the column names.
[image: image with no caption]


Exercise Solution
This description will help you figure out how else you need to ALTER the table. Find the columns in this sentence that describes how we’re going to use our table, then fill in the column names.
Don’t worry if your column names don’t exactly match these. Some amount of abbreviation is acceptable as long as it’s clear what is being stored.
[image: image with no caption]



We need to make some plans



project_list
	number
	descriptionofproj
	contractoronjob

	1
	outside house painting
	Murphy

	2
	kitchen remodel
	Valdez

	3
	wood floor installation
	Keller

	4
	roofing
	Jackson



It appears that data for three of our new columns is already in place. Instead of creating all new columns, we can RENAME our existing columns. By renaming these columns that contain valid data, we won’t need to insert the data into new columns.
Brain Power
Which existing column might be a good candidate for our primary key?


Retooling our columns



Now we have a plan to get us started, and we can ALTER the columns already in our table so they fit with three of our new column names:
	number is our primary key: proj_id

	descriptionofproj is a description of each improvement project: proj_desc

	contractoronjob is the name of the contracting company, or con_name for short



[image: image with no caption]

That just leaves us with the three columns called est_cost, con_phone, and start_date to add.
[image: image with no caption]


Structural changes



We’ve decided to use existing columns for three of our needed columns. Beyond just changing the names, we should take a closer look at the data type that each of these columns stores.
Here’s the description we looked at earlier.
[image: image with no caption]

Brain Barbell
Look at each of the columns’ Type and decide if the current types are suitable for future data that we might be storing in this table.


ALTER and CHANGE



For our next step, we’ll change the column number to have a new name, proj_id, and set it to AUTO_INCREMENT. Then we’ll make it a primary key. It sounds complicated, but it really isn’t. In fact, you can do it all in just one command:
[image: image with no caption]

Sharpen your pencil
Sketch how the table will look after you run the command above.
[image: ] Answers in Sharpen your pencil Solution.


Change two columns with one SQL statement



We’re going to change not one, but two columns in just one statement. We’ll alter the names of the columns called descriptionofproj and contractoronjob, and at the same time we’re also going to change their data types. All we have to do is include both CHANGE COLUMN lines in one ALTER TABLE statement and put a comma between them.
[image: image with no caption]

Watch it!
If you change the data type to something new, you may lose data.
If the data type you’re changing to isn’t compatible with the old data type, your command won’t be carried out, and your SQL software will tell you that you have an error in your statement.
But worse news is that if they are compatible types, your data might be truncated.
For example: going from varchar(10) to char(1), your data will change from ’Bonzo’ to just ’B’
The same thing applies to numeric types. You can change from one type to another, but your data will be converted to the new type, and you may lose part of your data!

[image: image with no caption]

That would definitely work, but there’s actually a simpler way.
You can use the MODIFY keyword. It changes only the data type of a column and leaves the name alone.
For example, suppose you needed a longer column to hold the proj_desc. You want it to be VARCHAR(120). Here’s all you need to do.
[image: image with no caption]

There are no Dumb Questions
	Q:
	Q: What if I want ot change the order of my columns? Can I just do: ALTER TABLE MODIFY COLUMN proj_desc AFTER con_name;

	A:
	A: You can’t actually change the column order once the table already has been created. The best you can do is to add a new column into the position you want and drop the old one, but you’ll lose all the data in the old column.

	Q:
	Q: But isn’t it going to be a problem if the columns are stored in the wrong order?

	A:
	A: No, because fortunately, in your SELECT queries, you can specify the order in which your columns will be displayed in the query results. It doesn’t matter what order the data is stored in on your hard drive, since you can:
SELECT column3, column1 FROM your_table; or:
SELECT column1, column3 FROM your_table; or any other order you wish.






Exercise
project_list
	proj_id
	proj_desc
	con_name

	1
	 	 
	2
	 	 
	3
	 	 


[image: image with no caption]

We still need to add in three more columns: a phone number, a start date, and an estimated cost.
Write a single ALTER TABLE statement below to do this, making sure to pay attention to those data types. Then complete the finished table below.
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
project_list
	 	 	 	 	 	 
	 	 	 	 	 	 
	 	 	 	 	 	 
	 	 	 	 	 	 



Exercise Solution
[image: image with no caption]

project_list
	proj_id
	proj_desc
	con_name

	1
	 	 
	2
	 	 
	3
	 	 


We still need to add in three more columns: a phone number, a start date, and an estimated cost.
Write a single ALTER TABLE statement below to do this, making sure to pay attention to those data types. Then complete the finished table below.
[image: image with no caption]

project_list
	proj_id
	proj_desc
	con_name
	con_phone
	start_date
	est_cost

	1
	 	 	 	 	 
	2
	 	 	 	 	 
	3
	 	 	 	 	 




Quick! DROP that column



Stop everything!
We just found out that our project has been placed on hold. As a result, we can drop our start_date column. There’s no point in having an unnecessary column lying about taking up space in the database.
It’s good programming practice to have only the columns you need in your table. If you aren’t using a column, drop it. With ALTER, you can easily add it back again, if you need it in the future.
The more columns you have, the harder your RDBMS has to work, and the more space your database takes up. While you might not notice it with a small table, when your tables grow, you’ll see slower results, and your computer’s processor will have to work that much harder.
[image: image with no caption]

Sharpen your pencil
Actually, you go ahead and write the SQL statement to drop the start_date column. We haven’t shown you the syntax for it yet, but give it a try.
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________

Sharpen your pencil Solution
Actually, you go ahead and write the SQL statement to drop the start_date column. We haven’t shown you the syntax for it yet, but give it a try.
[image: image with no caption]


Watch it!
Once you’ve dropped a column, everything that was stored in it is removed too!
Use DROP COLUMN very cautiously. First you may want to do a SELECT from the column that you intend to drop to make absolutely certain that you want to drop it! You’re better off having extra data in your table than missing a vital bit of data.

Exercise
[image: image with no caption]

[image: image with no caption]

It’s simple. Take this sorry little “before” table with used car data and ALTER it into that shiny, gorgeous “after” table. Part of the difficulty is to not disturb any of the data in the table, but to work around it. Are you up to the challenge?
Bonus points if you can do it all with a single ALTER TABLE statement.
[image: image with no caption]

hooptie
	color
	year
	make
	mo
	howmuch

	silver
	1998
	Porsche
	Boxter
	17992.540

	NULL
	2000
	Jaguar
	XJ
	15995

	red
	2002
	Cadillac
	Escalade
	40215.9



[image: image with no caption]

car_table
	car_id
	VIN
	make
	model
	color
	year
	price

	1
	RNKLK66N33G213481
	Porsche
	Boxter
	silver
	1998
	17992.54

	2
	SAEDA44B175B04113
	Jaguar
	XJ
	NULL
	2000
	15995.00

	3
	3GYEK63NT2G280668
	Cadillac
	Escalade
	red
	2002
	40215.90




Exercise solution
[image: image with no caption]
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It’s simple. Take this sorry little “before” table with used car data and ALTER it into that shiny, gorgeous “after” table. Part of the difficulty is to not disturb any of the data in the table, but to work around it. Are you up to the challenge?
Bonus points if you can do it all with a single ALTER TABLE statement.
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hooptie
	color
	year
	make
	mo
	howmuch

	silver
	1998
	Porsche
	Boxter
	17992.540

	NULL
	2000
	Jaguar
	XJ
	15995

	red
	2002
	Cadillac
	Escalade
	40215.9



[image: image with no caption]

car_table
	car_id
	VIN
	make
	model
	color
	year
	price

	1
	RNKLK66N33G213481
	Porsche
	Boxter
	silver
	1998
	17992.54

	2
	SAEDA44B175B04113
	Jaguar
	XJ
	NULL
	2000
	15995.00

	3
	3GYEK63NT2G280668
	Cadillac
	Escalade
	red
	2002
	40215.90
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There are no Dumb Questions
	Q:
	Q: Earlier you said that I couldn’t reorder my columns with MODIFY. But my SQL software tool lets me reorder them. How is it doing that?

	A:
	A: Your software is actually doing a bunch of commands behind the scenes. It is copying the values from the column you wish to move, saving them into a temporary table, dropping the column you wish to move, altering your table and creating a new column with the same name as the old one where you want it to be, copying all the values from the temporary table back into your new column, and deleting the temporary table.
It’s usually better just to leave the position of your columns alone if they already have data in them and you aren’t using software to do all those steps for you. You can SELECT your columns in any order you like.

	Q:
	Q: The only time it’s easy to change the column order is when I’m adding in a new column?

	A:
	A: Correct. The best choice is to think about the order as you design the table in the first place.

	Q:
	Q: What if I accidentally created a primary key, and then changed my mind and wanted to use a different column? Is there a way to remove the primary key designation without changing the data in it?

	A:
	A: There is, and it’s simple:
ALTER TABLE your_table DROP PRIMARY KEY;

	Q:
	Q: What about AUTO_INCREMENT?

	A:
	A: You can add it to a column that doesn’t have it like this:
ALTER TABLE your_table CHANGE your_id
your_id INT(11) NOT NULL AUTO_INCREMENT;
And you can remove it like this:
ALTER TABLE your_table CHANGE your_id
your_id INT(11) NOT NULL;
It’s important to keep in mind that you can only have one AUTO_INCREMENT field per table, it has to be an INTEGER data type and it can’t contain NULL.






Bullet Points
	Use CHANGE when you want to change both the name and the data type of a column.

	Use MODIFY when you wish to change only the data type.

	DROP COLUMN does just that: it drops the named column from the table.

	Use RENAME to change the name of your table.

	You can change the order of your columns using FIRST, LAST, BEFORE column_name, AFTER column_name, SECOND, THIRD, FOURTH, etc.

	With some RDBMSs, you can only change the order of columns in a table when you add them to a table.




[image: image with no caption]

ALTER TABLE can help you improve your table design By using ALTER TABLE together with SELECT and UPDATE, we can take awkward, non-atomic data columns and refine them into precise atomic columns. It’s all about combining the SQL statements you’ve already learned in the right ways.
Let’s take a look at the CREATE TABLE statement for Greg’s my_contacts table.
[image: image with no caption]


A closer look at the non-atomic location column



Sometimes Greg just wants to know someone’s state or city, so the location column is a good candidate to break apart into two columns. Let’s see what the data in the column looks like:
[image: image with no caption]

This data is consistently formatted. First is the city name, followed by a comma, and then a two-letter state abbreviation. Because the data is consistent, we can separate the city from the state.
Brain Barbell
Why do we want to separate the city from the state?
What do you think we’re doing next?


Look for patterns



Every location column in the my_contacts table follows the same pattern: City Name, followed by a comma, and then the two-letter state abbreviation. The that fact it’s consistent and follows a pattern will help us break it down so it’s more atomic.
[image: image with no caption]

Sharpen your pencil
Write an ALTER TABLE statement that adds city and state columns to my_contacts.
________________________________________________________
________________________________________________________
________________________________________________________
ADD COLUMN state CHAR(2);
ADD COLUMN city VARCHAR(50),
ALTER TABLE my_contacts


A few handy string functions



We’ve located two patterns. Now we need to grab the state abbreviation and add it to a new state column. We also need everything in front of the comma for a city column. After we create our new columns, here’s how we can extract the values we need:
Text values and values stored in CHAR or VARCHAR columns are known as strings.


To SELECT the last two characters



Use RIGHT() and LEFT() to select a specified number of characters from a column.
[image: image with no caption]


To SELECT everything in front of the comma



Use SUBSTRING_INDEX() to grab part of the column, or substring. This one will find everything in front of a specific character or string. So we can put our comma in quotes, and SUBSTRING_INDEX() will select everything in front of it.
String functions allow you to select part of a text column.


[image: image with no caption]

Exercise
Try this at home
SQL possesses a number of functions that let you manipulate string values in your tables. Strings are stored in text columns, typically VARCHAR or CHAR data types.
Here’s a list of some of the more common and helpful string functions. Try each one for yourself by typing in the SELECT statements.
SUBSTRING(your_string, start_position, length) gives you part of your_string, starting at the letter in the start_position. length is how much of the string you get back.
SELECT SUBSTRING('San Antonio, TX', 5, 3);
UPPER(your_string) and LOWER(your_string) will change everything in the string to uppercase or lowercase, respectively.
SELECT UPPER('uSa');

SELECT LOWER('spaGHEtti');
REVERSE(your_string) does just that; it reverses the order of letters in your string.
SELECT REVERSE('spaGHEtti');
LTRIM(your_string) and RTRIM(your_string) returns your string with extra spaces removed from before (to the left of) or after (to the right of) a string.
SELECT LTRIM(' dogfood ');

SELECT RTRIM(' catfood ');
LENGTH(your_string) returns a count of how many characters are in your string.
SELECT LENGTH('San Antonio, TX ');
IMPORTANT: string functions do NOT change the data stored in your table; they simply return the altered strings as a result of your query.

What’s My Purpose?
We’re trying to take the information in our location column and transfer it into two new columns, city and state.
Here are the steps we’ll take to do that. Match each step to the SQL keyword or keywords that we need to accomplish that particular step.
[image: image with no caption]

[image: ] Answers in What’s My Purpose?.
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With what we know so far, we would have to do an UPDATE statement, one record at a time, with a SELECT to get the right data.
But with SQL, we can combine our statements. Turn the page to see how to put the values in our new columns.
What’s My Purpose?
We’re trying to take the information in our location column and transfer it into two new columns, city and state.
Here are the steps we’ll take to do that. Match each step to the SQL keyword or keywords that we need to accomplish that particular step.
[image: image with no caption]




Use a current column to fill a new column



Remember our UPDATE syntax? We can use that to set every row in our table to contain the same new value. The statement below shows the syntax for changing the value of every row in a column. In place of newvalue, you can put a value or another column name.
[image: image with no caption]

To add data to our new city and state columns, we can use the string function RIGHT() inside that UPDATE statement. The string function grabs the last two characters from the old location column and puts them into the new state column.
[image: image with no caption]
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It will work without a WHERE clause. Turn the page to see how.

How our UPDATE and SET combo works



Your SQL software interprets the statement for each row in the table one at a time; then it goes back and starts over until all the state abbreviations are split out into their new state column.
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Let’s see it in action on this example table. First time through, it takes the location for the first column and operates on it.
Then it starts to run through the whole table again a second time, finds the location in the second row, operates on it, and so on, until all the state records are split and it has no more records that match the statement.
You can use string functions in combination with SELECT, UPDATE, and DELETE.


[image: image with no caption]

Altercross
How does a crossword help you learn SQL? Well, it makes you think about commands and keywords from this chapter in a different way.
[image: image with no caption]

	Across
	Down

	2. _____(your_string) returns your string with extra spaces removed from before (to the left of) a string.

4. Our table can be given new columns with the ALTER statement and _____ COLUMN clause.

6. _____(your_string) does just that, it reverses the order of letters in your string.

8. ALTER TABLE projekts _____ TO project_list;

9. You can use _____ functions in combination with SELECT, UPDATE, and DELETE.

10. SUBSTRING( your_string, start_position, length) gives you part of your_string, starting at the letter in the start_position. _____ is how much of the string you get back.

11. Use _____ to change the name of your table.
	1. Use this keyword to alter the type of data stored in a column.

3. You can only have one AUTO_INCREMENT field per table, it has to be an _____ data type.

5. When you no longer need a column, use _____ COLUMN with ALTER.

7. Values stored in CHAR or VARCHAR columns are known as these.

12. Use this clause with ALTER when you only wish to change the data type.





Your SQL Toolbox



Give yourself a hand. You’ve mastered Chapter 5, and now you’ve added ALTER to your toolbox. For a complete list of tooltips in the book, see Appendix C.
[image: image with no caption]

Sharpen your pencil Solution
From ALTER and CHANGE.
Sketch how the table will look after you run the command in ALTER and CHANGE.
[image: image with no caption]


Altercross Solution
[image: image with no caption]




Chapter 6. Advanced Select: Seeing your data with new eyes



[image: image with no caption]

It’s time to add a little finesse to your toolbox. You already know how to SELECT data and use WHERE clauses. But sometimes you need more precision than SELECT and WHERE provide. In this chapter, you’ll learn about how to order and group your data, as well as how to perform math operations on your results.
Dataville Video is reorganizing



The owner of Dataville Video has a badly organized store. In his current system, movies can end up on different shelves depending on which employee is shelving them. He’s ordered new shelves, and he thinks it’s great time to finally label each of his movie categories.
[image: image with no caption]

	To:
	Dataville Video Staff

	From:
	The Boss

	Subject:
	New shelves mean new categories!

	Hi gang,

The new shelves are in, so I want you to organize our movies. We can use the following categories:

	Action & Adventure

Drama

Comedy

Family

Horror

SciFi & Fantasy

Misc

	I’ll leave it to you to figure out how to make our current table work with these new categories.

	Let’s do lunch,

	Your boss



In the current system, true and false values are used for types of movies. This makes figuring out how to categorize difficult. For example, if a movie has both T for comedy and T for scifi, where should it be shelved?
[image: image with no caption]


Problems with our current table



Here’s a rundown of the problems Dataville Video has with the current table.
Note
When movies are returned, we don’t know where they belong.
If we have T values for a number of the columns in the table, there’s no clear way to know where that movie needs to be shelved. Movies should always be associated with a single category.

Note
People aren’t clear what the movie is about.
Our customers get confused when they spot a gory cover in the comedy section. Currently none of our T/F values take precedence over any others when movies are shelved.

Note
Adding True and False data is time–consuming, and mistakes often happen.
Every time a new movie comes in, it has to be inserted with all those T/F columns. And the more of those that get entered, the more errors that crop up. Sometimes a column that should have been T is accidently entered as F, and vice versa. A category column would help us double-check our T/F columns, and eventually we might be able to get rid of those T/Fs altogether.

What we need here is a category column to speed up shelving, help customers figure out what type of movie it is they’re renting, and limit errors in our data.
Brain Power
How would you reorganize the current columns into new categories? Are there any films that might fit into more than one of the new categories?


Matching up existing data



You know how to ALTER your table to add in the new category column, but adding in the actual categories is a bit trickier. Luckily, the data that’s already in the table can help us figure out the category for each movie, without us actually having to watch each one.
Let’s rewrite the relationships in simple sentences:
[image: image with no caption]


Populating the new column



Now we can translate those sentences into SQL
UPDATE statement:
Sharpen your pencil
Fill in the category value for these movies.
movie_table
	title
	rating
	drama
	comedy
	action
	gore
	scifi
	for_kids
	cartoon
	category

	Big Adventure
	G
	F
	F
	F
	F
	F
	T
	F
	 
	Greg: The Untold Story
	PG
	F
	F
	T
	F
	F
	F
	F
	 
	Mad Clowns
	R
	F
	F
	F
	T
	F
	F
	F
	 
	Paraskavedekatriaphobia
	R
	T
	T
	T
	F
	T
	F
	F
	 
	Rat named Darcy, A
	G
	F
	F
	F
	F
	F
	T
	F
	 
	End of the Line
	R
	T
	F
	F
	T
	T
	F
	T
	 
	Shiny Things, The
	PG
	T
	F
	F
	F
	F
	F
	F
	 
	Take it Back
	R
	F
	T
	F
	F
	F
	F
	F
	 
	Shark Bait
	G
	F
	F
	F
	F
	F
	T
	F
	 
	Angry Pirate
	PG
	F
	T
	F
	F
	F
	F
	T
	 
	Potentially Habitable Planet
	PG
	F
	T
	F
	F
	T
	F
	F
	 


Does the order in which we evaluate each of the T/F columns matter? _____________

Sharpen your pencil Solution
Fill in the category value for these movies.
movie_table
[image: image with no caption]

Does the order in which we evaluate each of the T/F columns matter? Yes, it does matter.

The order does matter



For example, if we go through the columns in order ’Paraskavedekatriaphobia’ would end up being classified as scifi, even though it might be more of a comedy. We don’t know if it should be considered comedy, action, drama, cartoon, or scifi. Since it’s unclear where it belongs, it might best be placed in the misc category.
Order matters. Two UPDATE statements may change the same column’s value.
[image: image with no caption]

Well, you could write one big UPDATE statement, but there’s a better way. The CASE expression combines all the UPDATE statements by checking an existing column’s value against a condition. If it meets the condition, the new column is filled with a specified value.
It even allows you to tell your RDBMS what to do if any records don’t meet the conditions
Here’s its basic syntax:
[image: image with no caption]



UPDATE with a CASE expression



Let’s see the CASE expression in action on our movie_table.
[image: image with no caption]

[image: image with no caption]

As each movie title’s T/F values are run through the CASE statement, the RDBMS is looking for the first ’T’ to set the category for each film.
Here’s what happens when ’Big Adventure’ runs through the code:
[image: image with no caption]

Let’s do one with multiple matches. Again, we’re looking for the first ’T’ value here to set the category.
Here’s what happens when ’Paraskavedekatriaphobia’ runs through the code:
[image: image with no caption]


Looks like we have a problem



We may have a problem. ’Great Adventure’ is an R-rated cartoon. Somehow it ended up categorized as ’family’.
[image: image with no caption]

Sharpen your pencil
Change the CASE expression to test for the conditions that set a cartoon to ’misc’ instead of ’family’.
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________

Brain Power
How might we use the R rating to keep this sort of thing from happening in the future?

Sharpen your pencil Solution
Change the CASE expression to test for the conditions that set a cartoon to “misc” instead of “family”.
[image: image with no caption]


There are no Dumb Questions
	Q:
	Q: Do I have to use the ELSE?

	A:
	A: It’s optional. You can simply leave that line out if you don’t need it, but it’s nice to have to update the value of your column when nothing else fits. It’s better to have some sort of value than NULL, for example.

	Q:
	Q: What happens if I leave off the ELSE but none of the WHEN conditions match?

	A:
	A: No values will be changed in the column you are updating.

	Q:
	Q: What if I want to only use the CASE expression on some columns but not others? For example, if I wanted to do a CASE where my category = ’misc’. Can I use a WHERE?

	A:
	A: Yes, you can add a WHERE clause after the END keyword. The CASE will only apply to those columns that match the WHERE.

	Q:
	Q: Can I use a CASE expression with anything other than UPDATE statements?

	A:
	A: Yes. You can use a CASE expression with SELECT, INSERT, DELETE, and, as you’ve seen, UPDATE.






Case Construction
Your boss, always a bit wishy-washy, has decided to change things up a bit. Read his email and write a single SQL statement that will accomplish what he wants.
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
It turns out that the new categories are causing customers to have a tough time finding movies. Write a statement that gets rid of the new R-rated categories you just created.
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
Finally, delete all those T/F columns we don’t need anymore.
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________

	To:
	Dataville Video Staff

	From:
	The Boss

	Subject:
	New sections mean new categories!

	My happy video family,

I’ve decided to create some new sections. I’m thinking that R-rated movies should be shelved in a different section than G and PG. Let’s just create 5 new categories:

	horror-r

action-r

drama-r

comedy-r

scifi-r

	And if there are any G-rated movies in the misc section, move ’em to Family.

Thanks. That’ll be great, Your boss



Case Construction Solution
Your boss, always a bit wishy-washy, has decided to change things up a bit. Read his email and write a single SQL statement that will accomplish what he wants.


UPDATE movietable

SET category =

CASE

 WHEN drama = ‘T’ AND rating = ‘R’ THEN ‘drama-r’

 WHEN comedy = ‘T’ AND rating = ‘R’ THEN ‘comedy-r’

 WHEN action = ‘T’ AND rating = ‘R’ THEN ‘action-r’

 WHEN gore = ‘T’ AND rating = ‘R’ THEN ‘horror-r’

 WHEN scifi = ‘T’ AND rating = ‘R’ THEN ‘scifi-r’

 WHEN category = ‘misc’ AND rating = ‘G’ THEN ‘family’

END;



It turns out that the new categories are causing customers to have a tough time finding movies. Write a statement that gets rid of the new R-rated categories you just created.


UPDATE movietable

SET category =

CASE

 WHEN category = ‘drama-r’ THEN ‘drama’

 WHEN category = ‘comedy-r’ THEN ‘comedy’

 WHEN category = ‘action-r’ THEN ‘action’

 WHEN category = ‘horror-r’ THEN ‘horror’

 WHEN category = ‘scifi-r’ THEN ‘scifi’

END;



Finally, delete all those T/F columns we don’t need anymore.


ALTER TABLE movietable

DROP COLUMN drama,

DROP COLUMN comedy,

DROP COLUMN action,

DROP COLUMN gore,

DROP COLUMN scifi,

DROP COLUMN for_kids,

DROP COLUMN cartoon;


	To:
	Dataville Video Staff

	From:
	The Boss

	Subject:
	New sections mean new categories!

	My happy video family,

I’ve decided to create some new sections. I’m thinking that R-rated movies should be shelved in a different section than G and PG. Let’s just create 5 new categories:

	horror-r

action-r

drama-r

comedy-r

scifi-r

	And if there are any G-rated movies in the misc section, move ’em to Family.

	Thanks. That’ll be great, Your boss




Tables can get messy



When a movie arrives at the store, it gets added to our table and becomes the newest row in our table. There’s no order to the movies in our movie table. And now that it’s time to reshelve our movies, we have a bit of a problem. We know that each of the new shelves holds 20 movies, and every one of the more than 3,000 movies has to have a sticker on it indicating its category. We need to select the movies in each category, in alphabetical order within its category.
We know how to query the database to find all of the movies in each category, but we need them listed alphabetically within their categories somehow.
[image: image with no caption]
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Brain Barbell
How would you organize this data alphabetically using a SQL statement?


We need a way to organize the data we SELECT



Each one of the more than 3,000 movies has to have a sticker on it indicating its category. Then it has to be shelved in alphabetical order.
We need a master list of the movies in alphabetical order by title for each category. So far, we know how to SELECT. We can easily select movies by category, and we can even select movies by first letter of the title and by category.
But to organize our big list of movies means that we would need to write at least 182 SELECT statements: Here are a just a few of them:
[image: image with no caption]
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Note
It’s 182 queries because we have 7 categories and 26 letters of the alphabet. This number doesn’t include movies that have a number at the beginning of their titles (like ’101 Dalmatians’ or ’2001: A Space Odyssey ’)

Brain Power
Where do you think titles that begin with a number or a non-letter character—like an exclamation point—will appear in the list?

Sharpen your pencil
We still have to manually alphabetize the titles within their category list using the letters that follow the initial ’A’ to decide the order.
Take a closer look at some of the output from just one of our 182 (or more) queries. Try alphabetizing the list of movie titles by hand.
Note
A few of our query results

	title
	category

	Airplanes and Helicopters
	family

	Are You Paying Attention?
	family

	Acting Up
	family

	Are You My Mother?
	family

	Andy Sighs
	family

	After the Clowns Leave
	family

	Art for Kids
	family

	Animal Adventure
	family

	Animal Crackerz
	family

	Another March of the Penguins
	family

	Anyone Can Grow Up
	family

	Aaargh!
	family

	Aardvarks Gone Wild
	family

	Alaska: Land of Salmon
	family

	Angels
	family

	Ann Eats Worms
	family

	Awesome Adventure
	family

	Annoying Adults
	family

	Alex Needs a Bath
	family

	Aaargh! 2
	family




Sharpen your pencil Solution
We still have to manually alphabetize the titles within their category list using the letters that follow the initial ’A’ to decide the order.
Take a closer look at some of the output from just one of our 182 (or more) queries. Try alphabetizing the list of movie titles by hand.
SELECT title, category FROM movie_table WHERE title LIKE 'A%' AND category = 'family';
[image: image with no caption]

How long did these 20 movies take you to order?
Can you imagine how long it would take to order 3,000 or more movies in this way?


Try a little ORDER BY



You say you need to order your query? Well, it just so happens that you can tell SQL to SELECT something and ORDER the data it returns BY another column from the table.
[image: image with no caption]
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Sharpen your pencil
You’re right. What can we take out of the query above to make it much more powerful?
__________________________________________________________
__________________________________________________________
__________________________________________________________
__________________________________________________________
STOP! Do this exercise before turning the page.




ORDER a single column



If our query uses ORDER BY title, we don’t need to search for titles that start with a particular letter anymore because the query returns the data listed in alphabetical order by title.
All we need to do is take out the title LIKE part, and ORDER BY title will do the rest.
ORDER BY allows you to alphabetically order any column.


Sharpen your pencil solution
What can we take out of the query above to make it much more powerful?
[image: image with no caption]


Exercise
Create a simple table with a single CHAR(1) column called ’test_chars’.
Insert the numbers, letters (both upper- and lowercase), and non-alphabet characters shown below in this column, each in a separate row. Insert a space and leave one row NULL.
Try your new ORDER BY query on the column and fill in the blanks in the SQL’s Rules of Order book shown below.
0 1 2 3 A B C D a b c d ! @  # $ % ^ & * ( ) - _
+  =  [ ]{ }  ;:  ' " \ | ` ~ , . <> /?
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Exercise Solution
Create a simple table with a single CHAR(1) column called ’test_chars’.
Insert the numbers, letters (both upper- and lowercase), and non-alphabet characters shown below in this column, each in a separate row. Insert a space and leave one row NULL.
Try your new ORDER BY query on the column and fill in the blanks in the ‘SQL’s Rules of Order’ book shown below.
[image: image with no caption]
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ORDER with two columns



Seems like everything is under control. We can alphabetize our movies, and we can create alphabetical lists for each category.
Unfortunately, your boss has something else for you to do...
	To:
	Dataville Video Staff

	From:
	The Boss

	Subject:
	Out with the old (movies)

	Hey,

I think we need to get rid of some of the movies we’ve had for the longest time. Can you come in this weekend and give me a list of movies in each category by order of purchase date?

That would be great, Your boss



Fortunately, you can order multiple columns in the same statement.
[image: image with no caption]

Brain Barbell
Will the oldest movies show up first or last in each category? And what do you think will happen if two movies are in the same category with the same purchase date? Which will show up first?


ORDER with multiple columns



You’re not restricted to sorting by just two columns. You can sort by as many columns as you need to get at the data you want.
Take a look at this ORDER BY with three columns. Here’s what’s going on, and how the table gets sorted.
You can sort by as many columns as you need.


SELECT * FROM movie_table
ORDER BY category, purchased, title;
[image: image with no caption]


An orderly movie_table



Let’s see what this SELECT statement actually returns when we run it on our original movie table.
[image: image with no caption]

and the ordered results from our query:



[image: image with no caption]
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SQL has a keyword that reverses the order.
By default, SQL returns your ORDER BY columns in ASCENDING order. This means that you always get A to Z and 1 to 99,999. If you would prefer the order to be reversed, you want the data in descending order. You can use the keyword DESC right after the column name.
There are no Dumb Questions
	Q:
	Q: I thought that DESC was used to get the DESCRIPTION of a table. Are you sure this works to change the ORDER?

	A:
	A: Yes. It’s all about context. When you use it in front of a table name—for example, DESC movie_table;—you’ll get a description of the table. In that case, it’s short for DESCRIBE.
When you use it in an ORDER clause, it stands for DESCENDING and that’s how it will order the results.

	Q:
	Q: Can I use the whole words DESCRIBE and DESCENDING in my query to avoid confusion?

	A:
	A: You can use DESCRIBE, but DESCENDING won’t work.
Use the keyword DESC after your column name in ORDER BY clauses to reverse the order of your results.










Reverse the ORDER with DESC



Picture your data on a staircase. When you climb up the stairs, you’re ascending, and you reach A before B. When you come back down again, you descend and reach Z before A.
[image: image with no caption]

This query gives us a list of movies ordered by the purchase date, with the newest ones first. For each date, the movies purchased on that date are listed in alphabetical order.
[image: image with no caption]

	To:
	Dataville Video Staff

	From:
	The Boss

	Subject:
	Freebies all round!

	Hey,

The store is looking great! You’ve got all those movies stacked in the right places, and, thanks to those fancy ORDER BY clauses in your SQL, everybody can find exactly what they’re looking for.

To reward you for all of your hard work, I’m throwing a little pizza party at my house tonight. Show up at 6ish.

Don’t forget to bring those reports! Your boss

P.S. Don’t wear anything too nice, I’ve got these bookshelves I’ve been itching to reorganize...




The Girl Sprout® cookie sales leader problem



The troop leader of the local Girl Sprout troop is trying to figure out which girl sold the most cookies. So far she’s got a table of each girl’s sales for each day.
[image: image with no caption]
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Sharpen your pencil
The Girl Sprout with the largest total amount sold will win free horseback riding lessons. All of the Girl Sprouts want to win, so it’s crucial that Edwina figure out the correct winner before things get ugly.
Use your new ORDER BY skills to write a query that will help Edwina find the name of the winner.
_________________________________________________________________________

Sharpen your pencil Solution
The Girl Sprout with the largest total amount sold will win free horseback riding lessons. All of the Girl Sprouts want to win, so it’s crucial that Edwina figure out the correct winner before things get ugly.
Use your new ORDER BY skills to write a query that will help Edwina find the name of the winner.
[image: image with no caption]



SUM can add them for us



The stakes are high. We can’t make a mistake and risk making our Girl Sprouts angry. Instead of adding these up ourselves, we can make SQL do the heavy lifting for us.
The SQL language has some special keywords, called functions. Functions are bits of code that perform an operation on a value or values. The first one we’ll show you performs a mathematical operation on a column. We’ll use the SUM function which works by totaling the values in a column designated by parentheses. Let’s see it in action.
[image: image with no caption]
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Now we need the other three totals and we’re done. But it would be easier if we could do it in one single query...
Exercise
Try this at home
Try it yourself. Create a table like the cookie_sales table and insert some decimal values in it. Then work through the queries you’ll find over the next few pages.


SUM all of them at once with GROUP BY



There is a way to SUM each of the girl’s sales at the same time. We’ll just add a GROUP BY to our SUM statement. This groups all of the first name values for each girl and totals the sales for this group.
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AVG with GROUP BY



The other girls were disappointed, so Edwina has decided to give another prize to the girl with the highest daily average. She uses the AVG function.
Each girl has seven days of sales. For each girl, the AVG function adds together her sales and then divides it by 7.
[image: image with no caption]
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MIN and MAX



Not willing to leave anything out, Edwina takes a quick look at the MIN and MAX values from her table to see if any of the other girls had a larger sale value for a single day, or even if Britney had a worse day and got a lower value than any of the others...
We can use the function MAX to find the largest value in a column. MIN will give us the smallest value in a column.
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COUNT the days



To figure out which girl sold cookies on more days than any other, Edwina tries to work out how many days the cookies were sold with the COUNT function. COUNT will return the number of rows in a column.
[image: image with no caption]

Sharpen your pencil
cookie_sales
	ID
	first_name
	sales
	sale_date

	1
	Lindsay
	32.02
	3-6-2007

	2
	Paris
	26.53
	3-6-2007

	3
	Britney
	11.25
	3-6-2007

	4
	Nicole
	18.96
	3-6-2007

	5
	Lindsay
	9.16
	3-7-2007

	6
	Paris
	1.52
	3-7-2007

	7
	Britney
	43.21
	3-7-2007

	8
	Nicole
	8.05
	3-7-2007

	9
	Lindsay
	17.62
	3-8-2007

	10
	Paris
	24.19
	3-8-2007

	11
	Britney
	3.40
	3-8-2007

	12
	Nicole
	15.21
	3-8-2007

	13
	Lindsay
	0
	3-9-2007

	14
	Paris
	31.99
	3-9-2007

	15
	Britney
	2.58
	3-9-2007

	16
	Nicole
	0
	3-9-2007

	17
	Lindsay
	2.34
	3-10-2007

	18
	Paris
	13.44
	3-10-2007

	19
	Britney
	8.78
	3-10-2007

	20
	Nicole
	26.82
	3-10-2007

	21
	Lindsay
	3.71
	3-11-2007

	22
	Paris
	.56
	3-11-2007

	23
	Britney
	34.19
	3-11-2007

	24
	Nicole
	7.77
	3-11-2007

	25
	Lindsay
	16.23
	3-12-2007

	26
	Paris
	0
	3-12-2007

	27
	Britney
	4.50
	3-12-2007

	28
	Nicole
	19.22
	3-12-2007



Here’s the original table. What do you think will be returned by the query?
________________________________________________________________________________
________________________________________________________________________________
Does this number represent the actual number of days cookies were sold?
________________________________________________________________________________
________________________________________________________________________________
Write a query that will give us the number of days that each girl sold cookies.
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________

Sharpen your pencil Solution
Here’s the original table. What do you think will be returned by the query?
28 sales dates
Does this number represent the actual number of days cookies were sold?
No. This number simply represents the number of values in the table for sale_date.
Write a query that will give us the number of days that each girl sold cookies.
SELECT first_name, COUNT(sale_date)
FROM cookie_sales
GROUP BY first_name;

[image: image with no caption]

Well, no. You couldn’t be sure that there weren’t days missing between the first and last dates.
There’s a much easier way to find out the actual days that cookies were sold, and that’s using the keyword DISTINCT. Not only can you use it to give you that COUNT you’ve been needing, but you can also get a list of the dates with no duplicates.

SELECT DISTINCT values



First let’s look at that keyword DISTINCT without the COUNT function.
[image: image with no caption]

Now let’s try it with the COUNT function:
[image: image with no caption]

Brain Barbell
Try out this query, and then use it to figure out which girl sold cookies on the most days?
Answer: Britney

Who am I?
A bunch of SQL functions and keywords, in full costume, are playing a party game, “Who am I?” They’ll give you a clue—you try to guess who they are based on what they say. Assume they always tell the truth about themselves. Fill in the blanks to the right to identify the attendees. Also, for each attendee, write down whether it’s a function or keyword.
Tonight’s attendees:
COUNT, DISTINCT, AVG, MIN, GROUP BY, SUM, MAX
	 	Name
	function or keyword

	The result you get from using me might not be worth much.
	____________
	____________

	What I spit out is larger than anything I take in.
	____________
	____________

	I’ll give you one-of-a-kind results.
	____________
	____________

	I’ll tell you how many there were.
	____________
	____________

	You need to use me if you want to get a sum.
	____________
	____________

	I’m only interested in the big number.
	____________
	____________

	How am I? Somewhere in the middle.
	____________
	____________



[image: ] Answers in Who am I?.

There are no Dumb Questions
	Q:
	Q: Since you were looking for the highest values with AVG, MAX, and MIN, couldn’t you have added an ORDER BY clause?

	A:
	A: We could have, and it would have been a very good idea. We chose to leave it out so as to not clutter up the queries and make it easier for you to learn the new functions. Take a look back over those functions and visualize the ORDER BY there. See how it would change the results?

	Q:
	Q: That DISTINCT keyword seems pretty useful. Can I use it with any column I want?

	A:
	A: You can. It’s especially useful when you have multiple records with the same value in a single column, and you simply want to see the variety of the values, and not a long list of duplicate values.

	Q:
	Q: Doing the query for MIN() didn’t really have anything to do with Edwina finding a winner, did it?

	A:
	A: No, but it would have helped her find the girls who did the worst. Next year, she can keep an eye on them to motivate them more.

	Q:
	Q: Speaking of MIN, what happens if there’s a NULL in the column?

	A:
	A: Good question. No, NULL is never returned by any of these functions, because NULL is the absence of a value, not the same thing as zero.






[image: image with no caption]

Brain Power
Imagine we had not four, but forty Girl Sprouts. How could we use SUM to work out the second position?


LIMIT the number of results



Now we’re going to use SUM to determine second place. Let’s look back at the original query and results to help us figure out how to get that winner.
[image: image with no caption]

Since we only have four results, it’s easy to see who came in second place. But if we wanted to be even more precise, we could LIMIT the number of results just to the top two girls. That way we could see precisely the results we want. LIMIT allows us to specify exactly how many rows we want returned from our result set.
[image: image with no caption]

While there are only four Girl Sprouts in the table and limiting it to two doesn’t help a huge amount here, imagine that you were working with a much larger table. Suppose you had a list of the top 1,000 current songs playing at radio stations, but you wanted the top 100 in order of popularity. LIMIT would allow you to see only those and not the other 900 songs.

LIMIT to just second place



LIMIT even allows us to pinpoint the second place winner without having to see the first place winner. For this, we can use LIMIT with two parameters:
[image: image with no caption]

Remember our top 100 songs? Suppose we wanted to see songs 20 through 30. Adding an extra parameter to our LIMIT would really help us. We’d simply be able to order them by popularity and add LIMIT 19, 10. The 19 says to start with the 20th song since SQL counts starting with 0, and the 10 says to give us back 10 rows.
Sharpen your pencil
Write the query that will get us the second result and only the second result using the LIMIT clause with two parameters.
__________________________________________________________________________________________________
__________________________________________________________________________________________________
__________________________________________________________________________________________________
__________________________________________________________________________________________________
__________________________________________________________________________________________________
__________________________________________________________________________________________________
__________________________________________________________________________________________________

Sharpen your pencil Solution
Write the query that will get us the second result and only the second result using the LIMIT clause with two parameters.
[image: image with no caption]


[image: image with no caption]

Your queries are getting longer because your data is getting more complicated.
Let’s take a closer look at your table, you may have outgrown it. Move along to Chapter 7...
SELECT cross
It’s time to give your right brain a break and put that left brain to work: all the words are SQL-related and from this chapter.
[image: image with no caption]

	Across
	Down

	2. You can find the smallest value in a column with this function.

5. This function returns each unique value only once, with no duplicates.

7. The _____ keyword in the CASE allows you to tell your RDBMS what to do if any records don’t meet the conditions

8. You can find the largest value in a column with this function.

11. Use these two words to consolidate rows based on a common column.
	1. Lets you specify exactly how many rows to return, and which row to start with.

3. If you ORDER BY a column using this keyword, the value 9 in that column will come before 8.

4. Use these two words to alphabetically order your results based on a column you specify.

6. This function adds up a column of numeric values.

9. If you ORDER BY a column using this keyword, the value 8 in that column will come before 9.

10. Use this in a SELECT to return the number of results rather than the results themselves.





Your SQL Toolbox



You’ve got Chapter 6 under your belt, and you’re really cruising now with all those advanced SELECT functions, keywords, and queries. For a complete list of tooltips in the book, see Appendix C.
[image: image with no caption]

Who am I?
from p. 272
A bunch of SQL functions and keywords, in full costume, are playing a party game, “Who am I?” They’ll give you a clue—you try to guess who they are based on what they say. Assume they always tell the truth about themselves. Fill in the blanks to the right to identify the attendees. Also, for each attendee, write down whether it’s a function or keyword.
Tonight’s attendees:
COUNT, DISTINCT, AVG, MIN, GROUP BY, SUM, MAX
	 	Name
	function or keyword

	The result you get from using me might not be worth much.
	MIN
	function

	What I spit out is larger than anything I take in.
	SUM
	function

	I’ll give you one-of-a-kind results.
	DISTINCT
	keyword

	I’ll tell you how many there were.
	COUNT
	function

	You need to use me if you want to get a sum.
	GROUP BY
	keywords

	I’m only interested in the big number.
	MAX
	function

	How am I? Eh, so so.
	AVG
	function




SELECT cross Solution
[image: image with no caption]




Chapter 7. Multi-Table Database Design: Outgrowing your table



[image: image with no caption]

Sometimes your single table isn’t big enough anymore. Your data has become more complex, and that one table you’ve been using just isn’t cutting it. Your single table is full of redundant data, wasting space and slowing down your queries. You’ve gone as far as you can go with a single table. It’s a big world out there, and sometimes you need more than one table to contain your data, control it, and ultimately, be the master of your own database.
Finding Nigel a date



Greg’s lonely friend Nigel has asked Greg to help him find a woman to date with similar interests. Greg begins by pulling up Nigel’s record.
Here’s Nigel:
[image: image with no caption]

contact_id: 341
last_name: Moore
first_name: Nigel
phone: 5552311111
email: nigelmoore@ranchersrule.com
gender: M
birthday: 1975-08-28
profession: Rancher
city: Austin
state: TX
status: single
interests: animals, horseback riding,
movies
seeking: single F
The interests column isn’t atomic; it has more than one type of the same information in it. He’s worried it won’t be easy to query.
Greg adds Nigel’s request to his TO DO list:
[image: image with no caption]


Why change anything?



Greg’s decided not to change the interests column at all. He’s willing to write the difficult queries because he doesn’t think he’ll have to write them that often.
He uses the birthday DATE field to find matches that are no more than five years younger or five years older than Nigel.
Sharpen your pencil
Finish Greg’s custom query to help Nigel find a compatible date who shares all of Nigel’s interests. Annotate what each line of code does.
SELECT * FROM my_contacts
WHERE gender = 'F'
AND status = 'single'
AND state='TX'
AND seeking LIKE '%single M%'
AND birthday > '1970-08-28'
AND birthday < '1980-08-28'
AND interests LIKE  __________________
AND  _________________________________
AND __________________________________

Sharpen your pencil Solution
Finish Greg’s custom query to help Nigel find a compatible date who shares all of Nigel’s interests.
Annotate what each line of code does.
[image: image with no caption]



The query worked really well



Greg found the perfect match for Nigel:
[image: image with no caption]


It worked too well



Nigel and Carla really hit it off. Now Greg’s become a victim of his own success: all of his single friends want him to query the database. And Greg has a lot of single friends.
[image: image with no caption]

Your table design should do the heavy lifting for you. Don’t write convoluted queries to “get around” a badly designed table.


[image: image with no caption]


Ignoring the problem isn’t the answer



Another friend, Regis, asks Greg to find him a date. He’s looking for a girl who is no more than five years older and no less than five years younger than he is. He lives in Cambridge, MA and he has different interests than Nigel
Greg decides not to bother with the interests column to keep his queries short and simple.
[image: image with no caption]

Exercise
Write a query for Regis without using the interests column.
contact_id: 873
last_name: Sullivan
first_name: Regis
phone: 5552311122
email: me@kathieleeisaflake.com
gender: M
birthday: 1955-03-20
profession: Comedian
city: Cambridge
state: MA
status: single
interests: animals, trading cards, geocaching
seeking: single F
[image: ] Answers in Exercise Solution.


Too many bad matches



Greg gives Regis a long list of matches. After a few weeks, Regis calls Greg and tells him that his list is useless, and that not one of the women had anything in common with him.
[image: image with no caption]


Use only the first interest



Greg now knows that he can’t ignore all the interests. He’s assuming that people gave him interests in order of importance and decides he’ll query only the first one. His queries are still a little painful to write, but not as bad as when he included LIKE for all of the interests in the interest column.
Sharpen your pencil
Use the SUBSTRING_INDEX function to get only the first interest from the interests column.

Sharpen your pencil Solution
Use the SUBSTRING_INDEX function to get only the first interest from the interests column.
[image: image with no caption]


Then Greg writes a query to help Regis find a date using his SUBSTRING_INDEX and specifying that the first interest should match with ’animals’.
[image: image with no caption]


A possible match



At last! Greg found a match for Regis:
[image: image with no caption]


Mis-matched



Regis asked Alexis out on a date, and Greg waited anxiously to hear how it went. He began to imagine his my_contacts table as the start of a great social networking site.
The next day, Regis shows up at Greg’s door, clearly upset.
Regis shouts, “She was definitely interested in animals. But you didn’t tell me that one of her interests was taxidermy. Dead animals everywhere!”


[image: image with no caption]

Brain Power
What will Greg’s next query look like after he adds in multiple interest columns?


Add more interest columns



Greg realizes that the single interest column makes query writing inexact. He has to use LIKE to try to match interests, sometimes ending up with bad matches.
Since he learned how to ALTER tables recently, as well as how to break apart text strings, he decides to create multiple interest columns and put one interest in each column. He thinks that four columns should be enough.
Sharpen your pencil
Use your ALTER and the SUBSTRING_INDEX function to end up with these columns. Write as many queries as it takes.
contact_id
last_name
first_name
phone
email
gender
birthday
profession
city
state
status
interest1
interest2
interest3
interest4
seeking
[image: ] Answers in Sharpen your pencil Solution.


Starting over



Greg’s been feeling bad about Regis’s experience with Alexis, so he’s going to try once more. He begins by pulling up Regis’s record:
[image: image with no caption]

Exercise
Then Greg writes a custom query to help Regis find a compatible date. He throws in everything he can think of to make a great match. He starts with the simpler columns—gender, status, state, seeking, and birthday—before querying all those interest columns.
Write his query here.

Exercise Solution
Then Greg writes a custom query to help Regis find a compatible date. He throws in everything he can think of to make a great match. He starts with the simpler columns, gender, status, state, seeking, and birthday before querying all those interest columns.
Write his query here.
[image: image with no caption]



All is lost...



Adding the new columns did nothing to solve the basic problem; the table design does not make querying easy. Each version of the table violates the rules of atomic data.
[image: image with no caption]


... But wait



[image: image with no caption]

Brain Power
Would adding a new table help? How might we connect the data in a new table to our current table?


Think outside of the single table



We know that there’s no good solution if we work within the current table. We tried many ways to fix the data, even altering the structure of the single table. Nothing worked.
We need to think outside of this table. What we really need are more tables that can work with the current one to allow us to associate each person with more than one interest. And this will allow us to keep the existing data intact.
We need to move the non-atomic columns in our table into new tables.
[image: image with no caption]


The multi-table clown tracking database



Remember our clown tracking table from Chapter 3? The Dataville clown problem is still increasing, so we’ve altered the single table into a much more useful set of tables.
[image: image with no caption]

In the next few pages you’ll see why the table was broken up in this way, and what the arrows and keys mean. When we’ve got through all that, we can apply the same rules to gregs_list.
Brain Power
What do you think the lines with arrows mean? How about those key symbols?


The clown_tracking database schema



A representation of all the structures, such as tables and columns, in your database, along with how they connect, is known as a schema.
Creating a visual depiction of your database can help you see how things connect when you’re writing your queries, but your schema can also be written in a text format.
[image: image with no caption]

A description of the data (the columns and tables) in your database, along with any other related objects and the way they all connect is known as a SCHEMA



An easier way to diagram your tables



You’ve seen how the clown tracking table has been converted. Let’s see how we can fix the my_contacts table in the same way.
Up to this point, every time we looked at a table, we either depicted it with the column names across the top and the data below, or we used a DESCRIBE statement in a terminal window. Those are both fine for single tables, but they’re not very practical to use when we want to create a diagram of multiple tables.
Here’s a shorthand technique for diagramming the current my_contacts table:
[image: image with no caption]

Creating a diagram of your table lets you keep the design of the table separate from the data that’s inside of it.



How to go from one table to two



We know that the interests column is really difficult to query as it stands right now. It has multiple values in the same column. And even when we tried to create multiple columns for it, our queries were quite difficult to write.
Here’s our current my_contacts table. Our interest column isn’t atomic, and there’s really only one good way to make it atomic: we need a new table that will hold all the interests.
We’ll start by drawing some diagrams of what our tables could look like. We won’t actually create our new table or touch any of the data until we figure out our new schema.
[image: image with no caption]

	Remove the interests column and put it in its own table.
Here we’ve moved the interests colum into a new table.
[image: image with no caption]

Our new interests table will hold all the interests from the my_contacts table, one interest per row.

	Add columns that will let us identify which interests belong to which person in the my_contacts table.
We’ve moved our interests out of my_contacts, but we have no way of knowing which interests belong to which person. We need to use information from the my_contacts table and put it into the interests table to link these tables together.
One possible way is to add the first_name and last_name columns to the interests table.
[image: image with no caption]




Brain Power
We have the right idea, but first_name and last_name aren’t the best choice of columns to connect these tables.
Why is that?


Linking your tables in a diagram



Let’s take a closer look at our idea for the my_contacts table.
Here’s our initial sketch:
And here’s our new schema:
[image: image with no caption]

[image: image with no caption]

Notice how the lines with right-angle bends between tables show the columns that match up in each table The schema allows us to tidy up our sketch in a way that any SQL developer will understand since it uses standard symbols.
And here is a series of SELECT statements that will let us use the data in both tables.
[image: image with no caption]

Sharpen your pencil
Use this space to sketch out more ideas for adding new tables to the gregs_list database to help us keep track of multiple interests.
Don’t worry about making it as neat as our schema; we’re at the ideas stage here. One idea is drawn for you already, but it has a flaw.
[image: image with no caption]


Sharpen your pencil Solution
Use this space to sketch out more ideas for adding new tables to the gregs_list database to help us keep track of multiple interests.
Don’t worry about making it as neat as our schema; we’re at the ideas stage here. One idea is drawn for you already, but it has a flaw.
[image: image with no caption]

Instead of using the first_name and last_name that might not truly be unique, we could use the contact_id to link our tables:
[image: image with no caption]



Connecting your tables



The problem with our first sketch of the connected tables is that we’re trying to use first_name and last_name fields to somehow let us connect the two tables. But what if two people in the my_contacts table have the same first_name and last_name?
[image: image with no caption]

We need a unique column to connect these. Luckily, since we already started to normalize it, we have a truly unique column in my_contacts: the primary key.
We can use the value from the primary key in the my_contacts table as a column in the interests table. Better yet, we’ll know which interests belong to which person in the my_contacts table through this column. It’s called a foreign key.
[image: image with no caption]

[image: image with no caption]

The FOREIGN KEY is a column in a table that references the PRIMARY KEY of another table.



Foreign key facts




[image: image with no caption]

A foreign key can have a different name than the primary key it comes from.
The primary key used by a foreign key is also known as a parent key. The table where the primary key is from is known as a parent table.
The foreign key can be used to make sure that the rows in one table have corresponding rows in another table.
Foreign key values can be null, even though primary key values can’t.
Foreign keys don’t have to be unique—in fact, they often aren’t.

[image: image with no caption]

A NULL foreign key means that there’s no matching primary key in the parent table.
But we can make sure that a foreign key contains a meaningful value, one that exists in the parent table, by using a constraint.

Constraining your foreign key



Although you could simply create a table and put in a column to act as a foreign key, it’s not really a foreign key unless you designate it as one when you CREATE or ALTER a table. The key is created inside of a structure called a constraint.
Note
Think of a CONSTRAINT as a rule our table has to follow.

You will only be able to insert values into your foreign key that exist in the table the key came from, the parent table. This is called referential integrity.
Creating a FOREIGN KEY as a constraint in your table gives you definite advantages.


You’ll get errors if you violate the rules, which will stop you accidentally doing anything to break the table.


[image: image with no caption]

You can use a foreign key to reference a unique value in the parent table.
It doesn’t have to be the primary key of the parent table, but it must be unique.

Why bother with foreign keys?



[image: image with no caption]

You can add your foreign key when you create your new table.
And you can add foreign keys with ALTER TABLE. The syntax is simple. You need to know the name of the primary key in the parent table as well as the name of the parent table. Let’s create the interests table with a foreign key, contact_id from the my_contacts table.
There are no Dumb Questions
	Q:
	Q: Once we get my interests pulled out from my_contacts, how will I query them?

	A:
	A: We’ll be getting to that in the next chapter. And you’ll see that it really is easy to write queries that can pull our data from multiple tables. But for now we need to redesign my_contacts to make our queries simple and efficient.







CREATE a table with a FOREIGN KEY



Now that you know why you should create a foreign key with a constraint, here’s how you can actually do it. Note how we’re naming the CONSTRAINT so that we can tell which table the key comes from.
[image: image with no caption]

Exercise
You try it. Open up your console window and type in the code above to create your own interests table.
When you’ve created it, take a look at the structure of your new table. What new information do you see that tells you your constraint is in there?

Exercise Soulution
You try it. Open up your console window and type in the code above to create your own interests table.
When you’ve created it, take a look at the structure of your new table. What new information do you see that tells you your constraint is in there?
[image: image with no caption]


There are no Dumb Questions
	Q:
	Q: You go to all that trouble to create a foreign key constraint, but why? Couldn’t you simply use the key from another table and call it a foreign key without adding the constraint?

	A:
	A: You could, but by creating it as a constraint, you will only be able to insert values in it that exist in the parent table. It enforces the link between the two tables.

	Q:
	Q: “Enforces the link”? What does that mean?

	A:
	A: The foreign key constraint ensures referential integrity (in other words, it makes sure that if you have a row in one table with a foreign key, it must correspond to a row in another through the foreign key). If you try to delete the row in a primary key table or to change a primary key value, you’ll get an error if the primary key value is a foreign key constraint in another table.

	Q:
	Q: So that means I can never delete a row from my_contacts that has a primary key if it shows up in the interest table as a foreign key?

	A:
	A: You can, you just have to remove the foreign key row first. After all, if you’re removing the row from my_contacts, you don’t need to know that person’s interests anymore.

	Q:
	Q: But who cares if I have those rows left hanging around in the interests table?

	A:
	A: It’s slow. Those rows are called orphans, and they can really add up on you over time. All they do is slow down your queries by causing useless information to be searched.

	Q:
	Q: Okay, I’m convinced. Are there other constraints besides the foreign key?

	A:
	A: You’ve already seen the primary key constraint. And using the keyword UNIQUE (when you create a column) is considered a constraint. There’s also a type of constraint, not available in MySQL, called a CHECK constraint. It allows you to specify a condition that must be met on a column before you can insert a value into that column. You’ll want to consult the documentation for your specific SQL RDBMS for more info on CHECK.







Relationships between tables



We know how to connect the tables through foreign keys now, but we still need to consider how the tables relate to each other. In the my_contacts table, our problem is that we need to associate lots of people with lots of interests.
This is one of three possible patterns you’ll see again and again with your data: one-to-one, one-to-many, and many-to-many, and once you identify the pattern your data matches, coming up with the design of multiple tables—your schema—becomes simple.

Patterns of data: one-to-one



Let’s look at the first pattern, one-to-one, and see how it applies. In this pattern a record in Table A can have at most ONE matching record in Table B.
So, say Table A contains your name, and Table B contains your salary details and Social Security Numbers, in order to isolate them from the rest of the table to keep them more secure.
Both tables will contain your ID number so you get the right paycheck. The employee_id in the parent table is a primary key, the employee_id in the child table is a foreign key.
In the schema, the connecting line is plain to show that we’re linking one thing to one thing.
[image: image with no caption]

[image: image with no caption]


Patterns of data: when to use one-to-one tables



[image: image with no caption]

Actually, no. We won’t use one-to-one tables all that often.
There are only a few reasons why you might connect your tables in a one-to-one relationship.
When to use one-to-one tables



It generally makes more sense to leave one-to-one data in your main table, but there are a few advantages you can get from pulling those columns out at times:
	Pulling the data out may allow you to write faster queries. For example, if most of the time you need to query the SSN and not much else, you could query just the smaller table.

	If you have a column containing values you don’t yet know, you can isolate it and avoid NULL values in your main table.

	You may wish to make some of your data less accessible. Isolating it can allow you to restrict access to it. For example, if you have a table of employees, you might want to keep their salary information out of the main table.

	If you have a large piece of data, a BLOB type for example, you may want that large data in a separate table.



Note
One-to-One: exactly one row of a parent table is related to one row of a child table.



Patterns of data: one-to-many



One-to-many means that a record in Table A can have many matching records in Table B, but a record in Table B can only match one record in Table A.
One-to-Many: a record in Table A can have MANY matching records in Table B, but a record in Table B can only match ONE record in Table A.


[image: image with no caption]

The prof_id column in my_contacts is a good example of a one-to-many relationship. Each person has only one prof_id, but more than one person in my_contacts may have the same prof_id.
In this example, we’ve moved the profession column to a new child table, and changed the profession column in the parent table to a foreign key, the prof_id column. Since it’s a one-to-many relationship, we can use the prof_id in both tables to allow us to connect them.
The connecting line has a black arrow at the end to show that we’re linking one thing to many things.
Each row in the professions table can have many matching rows in my_contacts, but each row in my_contacts has only one matching row in the professions table.
For example, the prof_id for Programmer may show up more than once in my_contacts, but each person in my_contacts will only have one prof_id.
[image: image with no caption]


Patterns of data: getting to many-to-many



Many woman own many pairs of shoes. If we created a table containing women and another table containing shoes to keep track of them all, we’d need to link many records to many records since more than one woman can own a particular make of shoe.
Suppose Carrie and Miranda buy both the Old Navy Flops and Prada boots, and Samantha and Miranda both have the Manolo Strappies, and Charlotte has one of each. Here’s how the links between the women and shoes tables would look.
[image: image with no caption]

[image: image with no caption]

Imagine they loved the shoes so much, the women all bought a pair of the shoes they didn’t already own. Here’s how the links from women to each shoe name would look then.
[image: image with no caption]

Brain Power
How can we fix the tables without putting more than one value in a column (and winding up like Greg did with his interests column problems in his queries for Regis)?

Sharpen your pencil
Take a look at this first pair of tables. We tried to fix the problem by adding shoe_id to the table with women records as a foreign key.
[image: image with no caption]

Sketch out the tables yourself, only this time put the woman_id in the shoe table as a foreign key.
When you’ve done that, draw in the links.
[image: image with no caption]


Sharpen your pencil Solution
Take a look at this first pair of tables. We tried to fix the problem by adding shoe_id to the table with women records as a foreign key.
[image: image with no caption]

Sketch out the tables yourself, only this time put the woman_id in the shoe table as a foreign key.
When you’ve done that, draw in the links.
[image: image with no caption]



Patterns of data: we need a junction table



As you just found, adding either primary key to the other table as a foreign key gives us duplicate data in our table. Notice how many times the women’s names reappear. We should only see them once.
We need a table to step in between these two many-to-many tables and simplify the relationships to one-to-many. This table will hold all the woman_id values along with the shoe_id values. We need what is called a junction table, which will contain the primary key columns of the two tables we want to relate.
[image: image with no caption]

Many-to-Many: a junction table holds a key from each table.



Patterns of data: many-to-many



Now you know the secret of the many-to-many relationship—it’s usually made up of two one-to-many relationships, with a junction table in between. We need to associate ONE person in the my_contacts table with MANY interests in our new interests table. But each of the interests values could also map to more than one person, so this relationship fits into the many-to-many pattern.
The interests column can be converted into a many-to-many relationship using this schema. Every person can have more than one interest, and for every interest, there can be more than one person who shares it:
[image: image with no caption]

There are no Dumb Questions
	Q:
	Q: Do I have to create the middle table when I have many-to-many relationship?

	A:
	A: Yes, you should. If you have a many-to-many relationship between two tables, you’ll end up with repeating groups, violating first normal form. (A refresher on normalization is coming up in a few pages.)
There’s no good reason to violate first normal form, and many good reasons not to. The biggest is that you’ll have a very difficult time querying your tables with all the repeated data.

	Q:
	Q: What’s the advantage to changing my table like this? I could just put all the interests in a table with contact_id and interest_name. I’d have repeats, but other than that, why not?

	A:
	A: You’ll definitely see an advantage when you start querying these multiple tables with joins in the next chapter. It can also help you, depending on how you’ll use your data. You may have a table where you’re more interested in that many-to-many connection than the data in either of the two other tables.

	Q:
	Q: What if I still don’t mind repeats?

	A:
	A: Joining tables helps preserve your data integrity. If you have to delete someone from my_contacts, you never touch the interests table, just the contact_interest table. Without the separate table, you could accidentally remove the wrong records. It’s safer this way.
And when it comes to updating info, it’s also nice. Suppose, you misspelled some obscure hobby name, like “spelunking.” When you fix it, you only have to change one row in the interests table, and never touch the contact_interest or my_contacts tables.






Name that Relationship
In each of the partial tables below, decide if each of the ringed columns is best represented by a one-to-many or many-to-many relationship.
(Remember that if it’s one-to-many or many-to-many, the column would be pulled from the table and linked with an ID field.)
[image: image with no caption]


Name that Relationship Solution
In each of the partial tables below, decide if each of the ringed columns is best represented by a one-to-many or many-to-many relationship.
(Remember that if it’s one-to-many or many-to-many, the column would be pulled from the table and linked with an ID field.)
[image: image with no caption]



Patterns of data: fixing gregs_list



[image: image with no caption]

Almost. Now that you know about the patterns of data, we’re nearly ready to redesign gregs_list.
We know that the interests column can be changed to a one-to-many relationship with another table. We also need to fix the seeking column in the same way. These changes will also put us into first normal form [2].
But we can’t just stop at first normal form. We need to normalize further. The more we normalize now, the easier it will be for you to get to your data with queries and, in the next chapter, joins. Before we create a new schema for gregs_list, let’s take a detour to learn more levels of normalization.
	my_contacts

	contact_id[image: ]

	last_name

	first_name

	phone

	email

	gender

	birthday

	profession

	city

	state

	status

	interests

	seeking




Not in first normal form



We’ve talked about the First Normal Form. Let’s take a look at it again, and then take our normalization even further, into Second and even Third Normal Forms.
But before we can go there, let’s recap just what it is that puts a table into the 1NF.
First Normal Form, or 1NF: Rule 1: Columns contain only atomic values Rule 2: No repeating groups of data


The tables below are not in First Normal Form. Notice how the second table has had extra colors columns added, but the colors themselves still repeat one to a row in the new table:
[image: image with no caption]

[image: image with no caption]


Finally in 1NF



Take a look at what we’ve done here.
[image: image with no caption]

If we add the toy_id to a separate table as the foreign key, that’s fine because the values it holds don’t have to be unique. If we add the color values to that table also, all the rows are unique because each color PLUS each toy_id together make up a unique combination.
[image: image with no caption]

No. A key made of two or more columns is known as a composite key.
Let’s take a look at how those work in some more tables.

Composite keys use multiple columns



So far we’ve talked about how the data in a table relates to other tables (one-to-one, one-to-many). What we haven’t considered is how the columns in a table relate to each other. Understanding that is the key to understanding second and third normal forms.
And once we understand those, we can create database schemas that will make querying multiple tables much easier.
So what exactly is a composite key?
Note
You’ll want well-designed tables when we get to joins in the next chapter!

A COMPOSITE KEY is a PRIMARY KEY composed of multiple columns, creating a unique key.
[image: image with no caption]



Consider this table of superheros. It has no unique key, but we can create a composite primary key from the name and power columns. While there are some duplicate names and powers, put them together, and the pair of them create a unique value.
[image: image with no caption]

[image: image with no caption]


Even superheros can be dependent



Our superheroes have been busy! Here’s the updated super_heroes table. We’re in 1NF, but there’s another problem.
See how the initials column contains the initial letters of the name value in the name column? What would happen if a superhero changed their name?
Exactly. The initials column would change, too. The initials column is said to be functionally dependent on the name column.
When a column’s data must change when another column’s data is modified, the first column is functionally dependent on the second.


[image: image with no caption]

Sharpen your pencil
Now you know that the initials column is dependent on the name column in the superhero table. Do you see any similar dependencies? Write them down here.
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________

Sharpen your pencil Solution
Now you know that the initials column is dependent on the name column in the super_heroes table. Do you see any similar dependencies? Write them down here.
[image: image with no caption]



Shorthand notations



[image: image with no caption]

Notation Detour
A quick way to describe a functional dependency is to write this:
[image: image with no caption]

Which can be read like this “in the relational table called T, column y is functionally dependent on column x.” Basically, you read them from right to left to see what’s functionally dependent on what.
Let’s see that applied to our superheroes:
super_heroes.name —>; super_heroes.initials
“In the super_heroes relational table, the initials column is functionally dependent on the name column.”
super_heroes.name —>; super_heroes.weakness
“In the super_heroes relational table, the weakness column is functionally dependent on the name column.”
super_heroes.name —>; super_heroes.arch_enemy
“In the super_heroes relational table, the arch_enemy column is functionally dependent on the name column.”
super_heroes.country —>; super_heroes.city
“In the super_heroes relational table, the city column is functionally dependent on the country column.”

Superhero dependencies



So, if our superhero were to change his name, the initials column would change as well, making it dependent on the name column.
If our arch-enemy decides to move his lair to a new city, his location changes, but nothing else does. This makes the arch_enemy_city column in the table below completely independent.
A dependent column is one containing data that could change if another column changes. Non-dependent columns stand alone.
[image: image with no caption]


Partial functional dependency



A partial functional dependency means that a non-key column is dependent on some, but not all, of the columns in a composite primary key.
In our superheroes table, the initials column is partially dependent on name, because if the superhero’s name changes, the initials value will too, but if the power changes, and not the name, our superhero’s initials will stay the same.
[image: image with no caption]

[image: image with no caption]


Transitive functional dependency



You also need to consider how each non-key column relates to the others. If an arch-enemy moves to a different city, it doesn’t change his arch_enemy_id.
[image: image with no caption]

If changing any of the non-key columns might cause any of the other columns to change, you have a transitive dependency.


Suppose a superhero changes his arch-enemy. The arch_enemy_id would change, and that could change the arch_enemy_city.
If changing any of the non-key columns might cause any of the other columns to change, you have a transitive dependency.
[image: image with no caption]

Transitive functional dependency: when any non-key column is related to any of the other non-key columns.


Exercise
Take a look at this table listing book titles. pub_id identifies the publisher. pub_city is the city where the book was published.
	author[image: ]
	title[image: ]
	copyright
	pub_id
	pub_city

	John Deere
	Easy Being Green
	1930
	2
	New York

	Fred Mertz
	I Hate Lucy
	1968
	5
	Boston

	Lassie
	Help Timmy!
	1950
	3
	San Francisco

	Timmy
	Lassie, Calm Down
	1951
	1
	New York



What will happen to the value in the copyright column if the author of the book in the third row changes to ’Rin Tin Tin’, but the title stays the same?
[image: image with no caption]

Write down what will happen to the value in the copyright column if the title of the book in the third row changes to: ’Help Timmy! I’m Stuck Down A Well’
_____________________________________________________________________________
What would happen to ’Easy Being Green’ if we changed its pub_id value to 1?
_____________________________________________________________________________
What would happen to the pub_id value of ’I Hate Lucy’ if its publisher moved to Sebastopol?
_____________________________________________________________________________
What would happen to the pub_city value of ’I Hate Lucy’ if we changed its pub_id value to 1.
_____________________________________________________________________________

Exercise Solution
Take a look at this table listing book titles. pub_id identifies the publisher. pub_city is the city where the book was published.
[image: image with no caption]


There are no Dumb Questions
	Q:
	Q: Is there a simple way to avoid having a partial functional dependency?

	A:
	A: Using an id field like we have in my_contacts allows you to completely avoid the issue. Since it’s a new key that exists only to index that table, nothing is dependent on it.

	Q:
	Q: So, other than when I create junction tables, why would I ever want to create a composite key out of columns in my table? Why not just always create an id field?

	A:
	A: It’s certainly one way to go. But you’ll find compelling arguments for both sides if you search the Web for “synthetic or natural key.” You’ll also find heated debates. We’ll let you make up your own mind on the topic. In this book, we’ll primarily stick with single, synthetic primary key fields to keep our syntax simpler so you learn the concepts and don’t get bogged down with the implementation.






[image: image with no caption]

Adding primary key columns to our tables is helping us achieve 2NF.
For the sake of ease, and to guarantee uniqueness, we’ve generally been adding columns to all our tables to act as primary keys. This actually helps us achieve 2NF, because the second normal form focuses on how the primary key in a table relates to the data in it.

Second normal form



Let’s consider two tables that exist to keep an inventory of toys to help us better understand how the second normal form focuses on the relationship between the table’s primary key and the data in the table.
[image: image with no caption]

Notice how the store_address is repeated when a toy is associated with that store_id. If we need to change the store_address, we have to change every row where it’s referenced in this table. The more rows that are updated over time, the more possibility there is for errors to creep into our data.
If we pulled the store_address column into another table, we’d only have to make one change.

We might be 2NF already...



A table in 1NF is also 2NF if all the columns in the table are part of the primary key.
We could create a new table with a composite primary key with the toy_id and store_id columns. Then we’d have a table with all the toy information and a table with all the store information, with our new table connecting them.
[image: image with no caption]

Note
Your 1NF table is also 2NF if all the columns in the table are part of the primary key
OR
It has a single column primary key

A table in 1NF is also 2NF if it has a single column primary key.
This is a great reason to assign an AUTO_INCREMENT id column.
Second Normal Form or 2NF: Rule 1: Be in 1NF Rule 2: Have no partial functional dependencies.


[image: image with no caption]

That’s why it’s time to play...
BE the 2NF table with no partial functional dependencies
Your job is to play a table, and remove all the partial functional dependencies from yourself. Look at each table diagrammed below, and draw lines through the columns that are better moved to another table.
[image: image with no caption]

[image: image with no caption]


Sharpen your pencil
Redesign these tables into three tables that are all 2NF.
One will contain info about the toy, one will have store info, and the third will contain the inventory and connect to the other two. Give all three meaningful names.
Finally, add in these additional columns to the appropriate tables:
	toy_id
	toy

	5
	whiffleball

	6
	frisbee

	9
	kite

	12
	yoyo



	toy_id[image: ]
	store_id[image: ]
	color
	inventory
	store_address

	5
	1
	white
	34
	23 Maple

	5
	3
	yellow
	12
	100 E. North St.

	5
	1
	blue
	5
	23 Maple

	6
	2
	green
	10
	1902 Amber Ln.

	6
	4
	yellow
	24
	17 Engleside

	9
	1
	red
	50
	23 Maple

	9
	2
	blue
	2
	1902 Amber Ln

	9
	2
	green
	18
	1902 Amber Ln

	12
	4
	white
	28
	17 Engleside

	12
	4
	yellow
	11
	17 Engleside




BE the 2NF table with no partial functional dependencies solution
Your job is to play a table, and remove all the partial functional dependencies from yourself. Look at each table diagrammed below, and draw lines through the columns that are better moved to another table.
[image: image with no caption]

[image: image with no caption]
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Sharpen your pencil Solution
Redesign these tables into three tables that are all 2NF.
One will contain info about the toy, one will have store info, and the third will contain the inventory and connect to the other two. Give all three meaningful names.
Finally, add in these additional columns to the appropriate tables:
	toy_id
	toy

	5
	whiffleball

	6
	frisbee

	9
	kite

	12
	yoyo



	toy_id[image: ]
	store_id[image: ]
	color
	inventory
	store_address

	5
	1
	white
	34
	23 Maple

	5
	3
	yellow
	12
	100 E. North St.

	5
	1
	blue
	5
	23 Maple

	6
	2
	green
	10
	1902 Amber Ln.

	6
	4
	yellow
	24
	17 Engleside

	9
	1
	red
	50
	23 Maple

	9
	2
	blue
	2
	1902 Amber Ln

	9
	2
	green
	18
	1902 Amber Ln

	12
	4
	white
	28
	17 Engleside

	12
	4
	yellow
	11
	17 Engleside



[image: image with no caption]



Third normal form (at last)



Because in this book we generally add artificial primary keys, getting our tables into second normal form is not normally a concern for us. Any table with an artificial primary key and no composite primary key is always 2NF.
We do have to make sure we’re in 3NF, though.
If your table has an artificial primary key and no composite primary key, it’s in 2NF


Third Normal Form or 3NF: Rule 1: Be in 2NF Rule 2: Have no transitive dependencies


Note
Remember? A transitive functional dependency means that any non-key column is related to any of the other non-key columns.
If changing any of the non-key columns might cause any of the other columns to change, you have a transitive dependency.

Consider what would happen if we changed a value in any of these three columns: course_name, instructor, and instructor_phone.
	courses

	course_id

	course_name

	instructor

	instructor_phone



Note
We can ignore the primary key when considering 3NF.

	If we change the course_name, neither instructor nor instructor_phone need to change.

	If we change the instructor_phone, neither instructor nor course_name needs to change.

	If we change the instructor, the instructor_phone will change. We’ve found our transitive dependency.



Note
It should be pretty obvious at this point that instructor_phone doesn’t belong in this table if we want it to be 3NF.

Exercise
So how does my_contacts stand up?
It does need a few changes. On the page below, start with the current my_contacts table and sketch out the new gregs_list schema. Show the relationships between foreign keys with lines, and the one-to-many relationships with arrows. Also indicate the primary keys or composite keys.
[image: image with no caption]


Exercise Solution
So how does my_contacts stand up?
It does need a few changes. On the page below, start with the current my_contacts table and sketch out the new gregs_list schema. Show the relationships between foreign keys with lines, and the one-to-many relationships with arrows. Also indicate the primary keys or composite keys.
	my_contacts

	contact_id[image: ]

	last_name

	first_name

	phone

	email

	gender

	birthday

	profession

	city

	state

	status

	interests

	seeking



[image: image with no caption]



And so, Regis (and gregs_list) lived happily ever after



Greg’s able to find Regis’s perfect match using his newly normalized database. Better yet, he’s also able to easily find matches for more of his friends keeping the Greg’s List dream alive.
[image: image with no caption]


The End



[image: image with no caption]

That’s where joins come in.
See you in the next chapter...

Your SQL Toolbox



Give yourself a hand, you’re more than halfway through the book. Check out all the key SQL terms you learned in Chapter 7. For a complete list of tooltips in the book, see Appendix C.
[image: image with no caption]

Sharpen your pencil Solution
Use your ALTER and the SUBSTRING_INDEX function to end up with these columns. Write as many queries as it takes.
[image: image with no caption]


Exercise Solution
From Ignoring the problem isn’t the answer.
Write a query for Regis without using the interests column.
[image: image with no caption]





[2] You may feel compelled to flip back a few chapters to refresh your memory of first normal form. No need, we talk about it on the next page



Chapter 8. Joins and Multi-Table Operations: Can’t we all just get along?



[image: image with no caption]

Welcome to a multi-table world. It’s great to have more than one table in your database, but you’ll need to learn some new tools and techniques to work with them. With multiple tables comes confusion, so you’ll need aliases to keep your tables straight. And joins help you connect your tables, so that you can get at all the data you’ve spread out. Get ready, it’s time to take control of your database again.
Still repeating ourselves, still repeating...



Greg noticed the same values for status, profession, interests, and seeking popping up again and again.
[image: image with no caption]


Prepopulate your tables



Wouldn’t it make sense to have a set list of values in some of the tables?
Having many duplicate values will make it easy to prepopulate the status, profession, interests, and seeking tables. Greg wants to load up those four tables with the values already in his old my_contacts table.
First he needs to query his table to find out what’s already in there. But he doesn’t want an enormous list of duplicate values.
[image: image with no caption]

Sharpen your pencil
Write queries that can retrieve the status, profession, interests, and seeking values from the old my_contacts table, without producing any duplicates. You may want to refer back to the Girl Sprout cookie sales problem in Chapter 6.

Sharpen your pencil Solution
Write queries that can retrieve the status, profession, interests, and seeking values from the old my_contacts table, without producing any duplicates. You may want to refer back to the Girl Sprout cookie sales problem in Chapter 6.
[image: image with no caption]

[image: image with no caption]

We can’t do a simple SELECT to get the interests column out.
Using that SELECT statement for the interests column isn’t going to work when we have values in there like this:
	interests

	books, sports

	music, pets, books

	pets, books

	sports, music





We got the “table ain’t easy to normalize” blues



Like a dog that ain’t got no bone, our un-normalized design has really hurt us. There’s just no easy way to get those values out of the interests column in a way that we can see them one at a time.
We need to go from this
[image: image with no caption]

to this
[image: image with no caption]

Brain Power
How can we get those multiple values into a single column in the interests table?

First, it’s an enormous amount of work. Imagine thousands of rows.
And doing it by hand would make it very difficult to spot duplicates. When you have hundreds of interests, you’d have to look each time you enter a new one to see if it’s already in there.
Instead of doing all that hard work, and risking lots of typos, let SQL do the tedious work for you.
[image: image with no caption]


The special interests (column)



One fairly straightforward way is to add four new columns to my_contacts where we can temporarily store the values as we separate them out. Then we can get rid of those columns when we finish.
Sharpen your pencil
You know how to ALTER tables at this point, so you need to ALTER my_contacts to have four new columns. Name them interest1, interest2, interest3, and interest4.
[image: ] Answers in Sharpen your pencil Solution.

Here’s what the interests and new interest columns in my_contacts look like now that you’ve run ALTER.
	interests
	interest1
	interest2
	interest3
	interest4

	first, second, third, fourth
	 	 	 	 


We can easily copy the first interest and put it in the new interest1 column with our SUBSTRING_INDEX function from Chapter 5:
[image: image with no caption]

Run that, and this is what we get:
	interests
	interest1
	interest2
	interest3
	interest4

	first, second, third, fourth
	first
	 	 	 



Keeping interested



Now for the tricky part: we’re going to use another substring function to remove from the interests column the data we just moved into the interest1 column. Then we can fill in the rest of the interest columns the same way.
[image: image with no caption]

We’ll use a SUBSTR function that will grab the string in the interests column and return part of it. We’re telling it to return the same part we just put in interest1, plus two more characters (for the comma and space).
[image: image with no caption]


UPDATE all your interests



After we’ve run that UPDATE statement, our table looks like this. But we’re not done yet. We’ve got to do the same thing for interest2, interest3, and interest4 columns.
	interests
	interest1
	interest2
	interest3
	interest4

	second, third, fourth
	first
	 	 	 


Sharpen your pencil
Fill in the blanks to complete Greg’s update statement. We’ve given you a couple of notes to help you along.
[image: image with no caption]

[image: ] Answers in Sharpen your pencil Solution.


Getting all the interests



We’ve got all our interests separated at last. We can get to them with simple SELECT statements, but we can’t get to them all at the same time. And we can’t easily pull them all out in a single result set, since they’re in four columns. When we try, we get:
[image: image with no caption]

But at least we can write four separate SELECT statements to get all the values out:
SELECT interest1 FROM my_contacts;      SELECT interest3 FROM my_contacts;
SELECT interest2 FROM my_contacts;      SELECT interest4 FROM my_contacts;
All we’re really missing now is a way to take those SELECT statements and stuff the contents directly into our new tables. There’s not just one way to do this; there are at least three!
Try this at home
[image: image with no caption]

Exercise
Consider the profession column SELECT statement you wrote in Prepopulate your tables:
SELECT profession FROM my_contacts GROUP BY profession
ORDER BY profession;
On the next page we’re going to show you THREE WAYS to take advantage of these SELECT statements to get your new interests table pre-populated.
Play around with SELECT, INSERT, and CREATE to see what you come up with. And then look at the next page to see the three ways.
The point here is not to get this right, but to think about your possibilities.


Many paths to one place



While being able to do the same thing three (or more) different ways might seem fun to the crazy clowns, it can be confusing to the rest of us.
But it is useful. When you know three ways to do something, you can choose the way that best suits your needs. And as your data grows, you’ll notice that some queries are performed more quickly by your RDBMS. When your tables become very large, you will want to optimize your queries, so knowing that you can perform the same task in different ways can help you do that.
[image: image with no caption]

[image: image with no caption]


CREATE, SELECT and INSERT at (nearly) the same time



	CREATE TABLE, then INSERT with SELECT
You know how to do this one! First you CREATE the profession table, then you populate the columns with the values from your SELECT in Prepopulate your tables.
[image: image with no caption]


	CREATE TABLE with SELECT, then ALTER to add primary key
Second way: CREATE the profession table using the data from a SELECT that grabs the values from the my_contacts table’s profession column, then ALTER the table and ADD the primary key field.
[image: image with no caption]





CREATE, SELECT and INSERT at the same time



	CREATE TABLE with primary key and with SELECT all in one
This is the one-step way: CREATE the profession table with a primary key column and a VARCHAR column to hold the profession values, and at the same time fill it with the values from the SELECT. SQL auto-increments, so your RDBMS knows the id column should be fed automatically, and that leaves only one column, which is where the data goes.
[image: image with no caption]

[image: image with no caption]

Yes. The AS keyword does exactly what it sounds like it does.
It’s all part of aliasing, which we’re just coming to!




What’s up with that AS?



AS populates a new table with the result of the SELECT. So when we used AS in the second and third examples, we were telling the software to take all the values that came out of the my_contacts table as a result of that SELECT and put it into a new profession table we just created.
If we hadn’t specified that the new table have two columns with new names, AS would have created just one column, filled with the same name and data type as the column that’s the result of the SELECT.
[image: image with no caption]

Since we created the profession table with an auto_incrementing primary key, we only needed to add the values to the second column in that table, which we named profession.
[image: image with no caption]

SQL let’s you assign an alias for a column name so you won’t get confused.
That’s one of the reasons that SQL allows you to temporarily give your columns and tables new names, known as aliases.

Column aliases



Creating an alias couldn’t be easier. We’ll put it right after the initial use of the column name in our query with another AS to tell our software to refer to the profession column in my_contacts as some new name that makes it clearer to us what’s going on.
We’ll call the profession values that we’re selecting from the my_contacts table mc_prof (mc is short for my_contacts).
[image: image with no caption]

There’s one small difference between the two queries. All queries return the results in the form of tables. The alias changes the name of the column in the results but it doesn’t change the original column name in any way. An alias is temporary.
But since we overrode the results by specifying that our new table have two columns—the primary key and our profession column—our new table will still have a column called profession, not mc_prof.
[image: image with no caption]


Table aliases, who needs ’em?



You do! We’re about to dive head-first into the world of joins, where we are selecting data from more than one table. And without aliases, you’re going to get tired of typing those table names again and again.
You create table aliases in the same way as you create column aliases. Put the table alias after the initial use of the table name in the query with another AS to tell your software to refer to the original my_contacts table as mc from now on.
Note
Table aliases are also called correlation names

[image: image with no caption]


Everything you wanted to know about inner joins



If you’ve ever heard anyone talking about SQL, you’ve probably heard the word “join” tossed about. They’re not as complicated as you might think they are. We’re going to take you through them, show you how they work, and give you plenty of chances to figure out when you should use joins.
And which one to use when.
But before we get to that, let’s begin with the simplest type of join (that isn’t a true join at all).
It has several different names. We’ll call it a Cartesian join in this book, but it’s also called a Cartesian product, cross product, cross join, and, strangely enough, “no join.”
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Suppose you have a table of children’s names, and another table with the toys that those children have. It’s up to you to figure out which toys you can buy each child.
toys
	toy_id
	toy

	1
	hula hoop

	2
	balsa glider

	3
	toy soldiers

	4
	harmonica

	5
	baseball cards



boys
	boy_id
	boy

	1
	Davey

	2
	Bobby

	3
	Beaver

	4
	Richie




Cartesian join



The query below gets us the Cartesian results when we query both tables at once for the toy column from toys and the boy column from boys.
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The Cartesian join takes each value in from the first table and pairs it up with each value from the second table.
The CROSS JOIN returns every row from one table crossed with every row from the second.


[image: image with no caption]

This join gets us 20 results. That’s 5 toys * 4 boys to account for every possible combination.
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There are no Dumb Questions
	Q:
	Q: Why would I ever need this?

	A:
	A: It’s important to know about it, because when you’re mucking around with joins, you might accidentally get Cartesian results. This will help you figure out how to fix your join. This really can happen sometimes. Also, sometimes cross joins are used to test the speed of your RDBMS and its configuration. The time they take is easier to detect and compare when you use a slow query.

	Q:
	Q: Say I’d used his query instead: SELECT * FROM toys CROSS JOIN boys; What happens if I use SELECT *

	A:
	A: You should try it yourself. But you would still end up with 20 rows; they would just include all 4 columns.

	Q:
	Q: What if I cross join two very large tables?

	A:
	A: You’d get an enormous number of results. It’s best not to cross join large tables, you run the risk of hanging your machine because it has so much data to return!

	Q:
	Q: Is there another syntax for this query?

	A:
	A: You bet there is. You can leave out the words CROSS JOIN and just use a comma there instead, like this:
SELECT toys.toy, boys.boy
FROM toys, boys;

	Q:
	Q: I’ve heard the terms “inner join” and “outer join” used before. Is this Cartesian join the same thing?

	A:
	A: A Cartesian join is a type of inner join. An inner join is basically just a Cartesian join where some results rows are removed by a condition in the query. We’re going to look at inner joins over the next few pages, so hold that thought!






An INNER JOIN is a CROSS JOIN with some result rows removed by a condition in the query.


Brain Barbell
What do you think would be the result of this query?
SELECT b1.boy, b2.boy
FROM boys AS b1 CROSS JOIN boys AS b2;
Try it yourself.

Sharpen your pencil
Here are two tables from the gregs_list database structure: profession, and my_contacts. Look at the query and write in the blanks what you think each line of the query is doing.
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Assume the data from the three stickies below is in the tables. Draw what the resulting table might look like with results.
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Sharpen your pencil Solution
Here are two tables from the gregs_list database structure: profession, and my_contacts. Look at the query and write in the blanks what you think each line of the query is doing.
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Assume the data from the three stickies is in the tables. Draw what the resulting table might look like with results.
	last_name
	first_name
	profession

	Everett
	Joan
	artist

	Singh
	Paul
	professor

	Baldwin
	Tara
	chef





Releasing your inner join



[image: image with no caption]

There’s quite a bit more to learn.
You’ve just seen one small variation of one kind of join. And you’ve got a lot more to learn about it and the other joins before you can use them appropriately and effectively.
An INNER JOIN combines the records from two tables using comparison operators in a condition. Columns are returned only where the joined rows match the condition. Let’s take a closer look at the syntax.
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An INNER JOIN combines the records from two tables using comparison operators in a condition.



The inner join in action: the equijoin



Consider these tables. Each boy has only one toy. We have a one-to-one relationship, and toy_id is a foreign key.
boys
	boy_id [image: ]
	boy
	toy_id [image: ]

	1
	Davey
	3

	2
	Bobby
	5

	3
	Beaver
	2

	4
	Richie
	1



toys
	toy_id [image: ]
	toy

	1
	hula hoop

	2
	balsa glider

	3
	toy soldiers

	4
	harmonica

	5
	baseball cards



All we want to do is find out what toy each boy has. We can use our inner join with the = operator to match up the foreign key in boys to the primary key in toys and see what toy it maps to.
EQUIJOIN inner joins test for equality


[image: image with no caption]

Sharpen your pencil
Write the equijoin queries for the gregs_list database below.
Query that returns the email addresses and professions of each person in my_contacts.
________________________________________________________________________________________________________
________________________________________________________________________________________________________
________________________________________________________________________________________________________
Query that returns the first name, last name, and status each person in my_contacts.
________________________________________________________________________________________________________
________________________________________________________________________________________________________
________________________________________________________________________________________________________
Query that returns the first name, last name, and state of each person in my_contacts.
________________________________________________________________________________________________________
________________________________________________________________________________________________________
________________________________________________________________________________________________________
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Sharpen your pencil Solution
Write the equijoin queries for the gregs_list database below.
Query that returns the email addresses and professions of each person in my_contacts.
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Query that returns the first name, last name, and any status that each person in my_contacts is not.
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Query that returns the first name, last name, and state of each person in my_contacts.
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The inner join in action: the non-equijoin



The non-equijoin returns any rows that are not equal. Consider the same two tables, boys and toys. By using the non-equijoin, we can see exactly which toys each boy doesn’t have (which could be useful around their birthdays).
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NON-EQUIJOIN inner joins test for inequality.



The last inner join: the natural join



There’s only one kind of inner join left, and it’s called a natural join. Natural joins only work if the column you’re joining by has the same name in both tables. Consider these two tables again.
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Just as before, we want to know what toy each boy has. Our natural join will recognize the same column name in each table and return matching rows.
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NATURAL JOIN inner joins identify matching column names.


Sharpen your pencil
Write the queries for the gregs_list database below as natural joins or non-equijoins:
Query that returns the email addresses and professions of each person in my_contacts.
________________________________________________________________________________________________________
________________________________________________________________________________________________________
________________________________________________________________________________________________________
Query that returns the first name, last name, and any status that each person in my_contacts is not.
________________________________________________________________________________________________________
________________________________________________________________________________________________________
________________________________________________________________________________________________________
Query that returns the first name, last name, and state of each person in my_contacts.
________________________________________________________________________________________________________
________________________________________________________________________________________________________
________________________________________________________________________________________________________
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Sharpen your pencil Solution
Write the queries for the gregs_list database below as natural joins or non-equijoins:
Query that returns the email addresses and professions of each person in my_contacts.
Note
SELECT mc.email, p.profession FROM my_contacts mc INNER JOIN profession p;

[image: image with no caption]
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Who Does What?
Match each join to the description of what it does. More than one join may match a description.
	natural join

equijoin

cross join

outer join

non-equijoin

inner join

Cartesian join

cross product
	I return all rows where one column of a table does not match the other table’s column.

The order in which you join the tables matters to me.

I return all rows where one column of a table matches the other table’s column, and I use the keyword ON.

I combine two tables that share a column name.

I can return rows equal to the product of two tables’ rows.

I return all possible rows and have no condition.

I combine two tables with a condition.




Who Does What?
Match each join to the description of what it does. More than one join may match a description.
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Exercise
Use the diagram of the gregs_list database below to write SQL queries to get the information requested.
Write two queries, each with a different join, to get the matching records from my_contacts and contact_interest.
________________________________________________________________________________________________________
________________________________________________________________________________________________________
________________________________________________________________________________________________________
Write a query to return all possible combinations of rows from contact_seeking and seeking.
________________________________________________________________________________________________________
________________________________________________________________________________________________________
________________________________________________________________________________________________________
List the professions of people in the my_contacts table, but without any duplicates and in alphabetical order.
________________________________________________________________________________________________________
________________________________________________________________________________________________________
________________________________________________________________________________________________________
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Exercise Solution
Use the diagram of the gregs_list database below to write SQL queries to get the information requested.
Write two queries, each with a different join, to get the matching records from my_contacts and contact_interest.
Note
SELECT mc.first_name, mc.last_name, ci.interest_id FROM my_contacts mc INNER JOIN contact_interest ci ON mc.contact_id = ci.contact_id;
SELECT mc.first_name, mc.last_name, ci.interest_id FROM my_contacts mc NATURAL JOIN contact_interest ci;

Write a query to return all possible combinations of rows from contact_seeking and seeking.
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List the professions of people in the my_contacts table, but without any duplicates and in alphabetical order.
Note
SELECT p.profession FROM my_contacts mc
INNER JOIN profession p ON mc.prof_id = p.prof _ id GROUP BY profession ORDER BY profession;
[image: image with no caption]



There are no Dumb Questions
	Q:
	Q: Can you join more than two tables?

	A:
	A: You can, and we’ll talk about that a little later. Right now we’ll focus on getting the join concepts down.

	Q:
	Q: Aren’t joins supposed to be more difficult than this?

	A:
	A: Once you start getting into joins and aliases, SQL queries sound less English-like and more like a foreign language. Also using shortcuts (like replacing the keywords INNER JOIN with commas in queries, for example) could make things even more confusing. For that reason, this book favors more verbose SQL queries rather than less clear shortcuts.

	Q:
	Q: Does that mean there are other ways to write inner join queries?

	A:
	A: There are, yes. But if you understand these, with the syntax we present, picking up syntax of the others will be easy. The concepts are much more important than you using WHERE or ON in a join.

	Q:
	Q: I noticed you used an ORDER BY in a join. Does that mean everything else is fair game too?

	A:
	A: Yes. Feel free to use GROUP BY, WHERE clauses, and functions such as SUM and AVG anytime.







Joined-up queries?



Greg’s really starting to appreciate joins. He’s beginning to see that having multiple tables makes sense, and they aren’t difficult to work with if they’re well designed. He’s even got some plans for expanding gregs_list.
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A query inside another query? Is that possible?
Table and Column Aliases Exposed
This week’s interview: What are you hiding from?
HeadFirst: Welcome Table Alias and Column Alias. We’re glad you could both be here. We’re hoping you can clear up some confusion for us.
Table Alias: Certainly, great to be here. And you can call us TA and CA for short during this interview[laughs].
HeadFirst: Ha ha! That would certainly be appropriate. Okay, CA, let’s begin with you. Why all the secrecy? Are you trying to hide something?
Column Alias: Absolutely not! If anything, I’m trying to make things more clear. I think I speak for both of us here, right TA?
TA: You are. In CA’s case, it should already be clear what he’s trying to do. He takes long or redundant column names and makes them easier to follow. More accessible. He also gives you result tables with useful column names. My story is a little different.
HeadFirst: I have to admit, I’m not as familiar with you, TA. I’ve seen how you operate, but I’m still not sure what it is you’re doing. You don’t show up at all in the results when we use you in a query.
TA: Yes, that’s true. But I think you don’t yet grasp my higher calling.
HeadFirst: Higher calling? Sounds intriguing. Go on.
TA: I exist to make joins easier to write.
CA: And you help me too in those same joins, TA.
HeadFirst: I’m not getting it. Can you show me an example?
TA: I can still show you the syntax. I think it will be pretty clear what it is I’m doing:
SELECT mc.last_name, mc.first_name, p.profession

FROM my_contacts AS mc

  INNER JOIN

  profession AS p

WHERE mc.contact_id = p.id;
HeadFirst: I see you! Everywhere I’d have to type my_contacts, I can just type mc instead. And p for profession. Much simpler. And really useful when I have to include two table names in a single query.
TA: Especially when the tables have similar names. Making your queries easier to understand not only helps you write them, but it helps you remember what they are doing when you come back to them later.
HeadFirst: Thanks very much, TA and CA. It’s been.. uh... where’d they go?


Your SQL Toolbox



You’ve just completed Chapter 8 and can JOIN like a true SQL pro. Check out all the techniques you’ve learned. For a complete list of tooltips in the book, see Appendix C.
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Sharpen your pencil Solution
From The special interests (column).
You know how to ALTER tables at this point, so you need to ALTER my_contacts to have four new columns. Name them interest1, interest2, interest3, and interest4.
Note
ALTER TABLE my_contacts
ADD (interest1 VARCHAR(20), interest2 VARCHAR(20), interest3
VARCHAR(20), interest4 VARCHAR(20));


Sharpen your pencil Solution
From UPDATE all your interests.
Fill in the blanks to complete Greg’s update statement. We’ve given you a couple of notes to help you along.
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Chapter 9. Subqueries: Queries within queries



[image: image with no caption]

Yes, Jack, I’d like a two-part question, please. Joins are great, but sometimes you need to ask your database more than one question. Or take the result of one query and use it as the input to another query. That’s where subqueries come in. They’ll help you avoid duplicate data, make your queries more dynamic, and even get you in to all those high-end concert afterparties. (Well, not really, but two out of three ain’t bad!)
Greg gets into the job recruiting business



So far, the gregs_list database has literally been a labor of love. It’s helped Greg find dates for his friends, but he’s made no money from it.
It occurs to him that he could start a recruiting business where he matches his contacts up with possible jobs.
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Greg knows he’s going to need to add new tables for his contacts that are interested in the service. He decides to make them separate one-to-one tables rather than putting that information into my_contacts for two reasons.
First, not everyone in his my_contacts list is interested in the service. This way, he keeps NULL values out of my_contacts.
Second, he might hire people to help him with his business someday and the salary information might be considered sensitive. He may only want to give access to those tables to certain people.

Greg’s list gets more tables



Greg’s added new tables to his database to keep track of information on the desired position and expected salary range, as well as current position and salary. He also creates a simple table to hold the job listing information.
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Since the two new tables each have a one-to-one relationship with my_contacts, he’s been able to use natural joins so far with great success and ease.

Greg uses an inner join



Greg’s got a hot job listing, and he’s trying to match people in his database. He wants to find the best match for the job since he’ll get a finder’s fee if his candidate is hired.
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Sharpen your pencil
Write the query to get the qualified candidates from the database.
[image: image with no caption]



But he wants to try some other queries



Greg has more job openings than he can fill. He’s going to look for people in his professions table to see if he can find any matches for his open job listings. Then he can do a natural join with my_contacts to get their contact info and see if they are interested.
First he selects all the titles from his job_current table.
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Sharpen your pencil Solution
Write the query to get the qualified candidates from the database.
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And now Greg uses the IN keyword to see if he has any matches for these job titles among his contacts.
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But he’s still having to type in two separate queries...
Brain Power
Try combining the two queries into a single query. Write that single query here.


Subqueries



To accomplish what those two queries do with just one query, we need to add a subquery into the query.
We’ll call the second query we used to get the matches from the professions table the OUTER query because it will wrap up inside of itself the INNER query. Let’s see how it works:
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All those professions in parentheses above came from the first query we did, the one to select all the titles from the job_current table. So—and this is the clever bit, so watch carefully—we can replace that part of the outer query with part of our first query. This will still produce all the results in parentheses above, but this query now gets encapsulated as the subquery:
A subquery is a query that is wrapped within another query. It’s also called an INNER query.


[image: image with no caption]


We combine the two into a query with a subquery



All we’ve done is combine the two queries into one. The first query is known as the outer query. The one inside is known as the inner query.
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And these are the results we get when we run our query, precisely the same results as when we spelled out all the job titles in the WHERE clause, but with a lot less typing.
[image: image with no caption]

Anatomy of a query within a query
As if one query wasn’t enough: meet the subquery
A subquery is nothing more than a query inside another query.
The outside query is known as the containing query, or the outer query. The query on the inside is the inner query, or the subquery.
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Because it uses the = operator, this subquery will return a single value, one row from one column (sometimes called a cell, but in SQL known as a scalar value), which is compared to the columns in the WHERE clause.
A subquery in action
Let’s see a comparable query in action from the my_contacts table. First your RDBMS takes the scalar value from the zip_code table, then it compares that value to the columns in the WHERE clause.
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There are no Dumb Questions
	Q:
	Q: Why can’t I just do this as a join?

	A:
	A: You can. but some people find subqueries simpler to write than joins. It’s nice to have the choice of syntax.
You can do the same query above this way:
SELECT last_name, first_name
FROM my_contacts mc
NATURAL JOIN zip_code zc
WHERE zc.city = 'Memphis'
AND zc.state = 'TN'






Fireside Chats
[image: image with no caption]

Tonight’s talk: Are you an INNER or an OUTER?
	Outer Query
	Inner Query

	I don’t really need you, you know, Inner Query. I’d be just fine without you.
	 
	 	I could stand on my own as well. Do you think it’s fun, giving you a specific, targeted result, only to have you take it and turn it into a bunch of matching rows? Quantity is not quality, you know.

	Big whoop. You give me one little result. Users want data, and lots of it. I give them that. Why, I bet if you weren’t there, they’d be even more pleased.
	 
	 	No, I give your results some kind of purpose. Without me, you’d be spouting all the data in the table.

	Not if I added a WHERE clause.
	 
	 	That’s just it, I AM your WHERE clause. And a very specific one I am, if I do say so myself. In fact, I don’t really need you at all.

	Oh yes, you do. What good is a single-row, single-column answer? It’s not enough information.
	 
	 	So maybe we do work well together. I give your results direction.

	Sure, but I stand alone.
	 
	 	As do I, most of the time.





Subquery rules



[image: image with no caption]

Exercise
There are some rules that all subqueries follow. Fill in the blanks using the words below (you might need some of them more than once).
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Subquery rules



[image: image with no caption]

Exercise Solution
Keep these rules in mind as you look at the subqueries in the rest of the chapter.
[image: image with no caption]

There are no Dumb Questions
	Q:
	Q: So what is the inner query allowed to return? How about the outer query?

	A:
	A: In most cases, the inner query can only return a single value—that is, one column with one row. The outer query can then take that value and use it to compare against all the values in a column.

	Q:
	Q: Why do you say “a single value” when the example in Anatomy of a query within a query returns the entire column full of values?

	A:
	A: Because the IN operator is looking at a set of values. If you use a comparison operator, like the = in the Anatomy, you can only have one value to compare to each value in your column.

	Q:
	Q: I’m still not clear on whether a subquery can return a single value or more than one value. What are the official rules?

	A:
	A: In general, a subquery must return a single value. IN is the exception. Most of the time subqueries need to return a single value to work.

	Q:
	Q: So what happens if your subquery does return more than one value but isn’t using a WHERE clause that contains a set of values?

	A:
	A: Chaos! Mass destruction! Actually, you’ll just get an error.






Actually, there are two things you can do that will help cut down on the clutter.
You can create alias names for your columns in your SELECT column list. The table you get back with your results is suddenly much clearer.
Here’s the subquery we just created, but with short column aliases.
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A subquery construction walkthrough



The tricky part about subqueries isn’t the structure; it’s figuring out what part of the query needs to be the subquery. Or even if you need one at all.
Analyzing queries is very much like figuring out word problems. You identify words in the question that match things you know (like table and column names) and break things apart.
Let’s go through an analysis of a question we want to ask our database and how to make a query out of it. First, the question:
[image: image with no caption]

Dissect the question.
Rephrase the question in terms of the tables and columns in your database.
“Who” means you want a first and last name from my_contacts. “The most money” means you need a MAX value from your job_current table.
[image: image with no caption]

Identify a query that answers part of the question.
Since we’re creating a noncorrelated subquery, we can pick apart our question and build a query that answers part of it.
That MAX(salary) looks like a good candidate for our first query.
[image: image with no caption]

Continue dissecting your query.
The first part of the query is also easy; we just need to select first and last names:
[image: image with no caption]

Finally, figure out how to link the two.
We not only need names of people in my_contacts, we need to know their salaries so we can compare them to our MAX(salary). We need a natural inner join to pull out the salary belonging to each person:
[image: image with no caption]

And now add the WHERE clause to link the two
We create one big query that answers the question, “Who earns the most money?”
[image: image with no caption]
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	mc.first_name
	mc.last_name
	jc.salary

	Mike
	Scala
	187000



[image: image with no caption]

It’s true, the subquery wasn’t the only way to do it.
You could have done the same thing using a natural inner join and a LIMIT command. Like so many other things in SQL, there’s more than one way to do it.
Brain Power
Write another query to figure out who makes the most money out of all Greg’s contacts.
[image: image with no caption]

Good point.
Why don’t you check out the SQL Exposed interview in SQL Exposed?


A subquery as a SELECT column



A subquery can be used as one of the columns in a SELECT statement. Consider this query.
[image: image with no caption]

We can dissect this query by first looking at the subquery. The subquery simply matches up the zip codes to the corresponding states in the zip_code table.
In simple terms, here’s what this query is doing:
Go through all the rows in the my_contacts table. For each one, pull out the first name, last name, and state (where we find the state by taking the zip code and matching it up with the correct state in the zip code table).


Remember that the subquery may only return one single value, so each time it runs, a row is returned. Here’s what some of the results of this query might look like:
If a subquery is used as a column expression in a SELECT statement, it can only return one value from one column.


	mc.first_name
	mc.last_name
	state

	Joe
	Lonnigan
	TX

	Wendy
	Hillerman
	CA

	Sean
	Miller
	NY

	Jared
	Callaway
	NJ

	Juan
	Garza
	CA




Another example: Subquery with a natural join



Greg’s friend Andy has been bragging about what a great salary he gets. He didn’t tell Greg how much, but Greg thinks he has that information in his table. He does a quick NATURAL JOIN to find it, using Andy’s email address.
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A noncorrelated subquery



When we put the pieces together, here’s the entire query. First the software processes the inner query once, then it uses that value to figure out the outer query result.
[image: image with no caption]

Here are a few of the results. We didn’t use an ORDER BY, so they aren’t in any order.
	mc.first_name
	mc.last_name
	jc.salary

	Gus
	Logan
	46500

	Bruce
	Hill
	78000

	Teresa
	Semel
	48000

	Randy
	Wright
	49000

	Julie
	Moore
	120000



All of the subqueries you’ve seen so far are known as noncorrelated subqueries. The inner query gets processed first, then the result is used in the WHERE condition of the outer query. But the inner query in no way depends on values from the outer query; it can be run as a standalone query.
If the subquery stands alone and doesn’t reference anything from the outer query, it is a noncorrelated subquery.


Note
(and if you can manage to fit “noncorrelated subquery” into a conversation, non-SQL users will be very impressed)

[image: image with no caption]

SQL Exposed
This week’s interview: Choosing the best way to query when you have more than one choice
Head First SQL: Welcome, SQL. We appreciate the personal interview. We know things have been difficult.
SQL: Difficult? That’s what you call it? I’d say things have been troubling, disturbing, and really hard to quantify while at the same time being very convoluted.
Head First SQL: Uh, right. That’s kind of the point here. You’re getting complaints that maybe you’re too flexible. You give us too many choices when we ask you questions.
SQL: I admit that I’m flexible. That you can ask me the same question in a number of ways and I’ll give you the same answers.
Head First SQL: Some people would say that you’re wishy-washy.
SQL: I refuse to get defensive about this. I’m not the bad guy here.
Head First SQL: No, we know you aren’t, it’s just that you’re so...imprecise.
SQL: HA! Me imprecise! I’ve had about enough of this. (standing)
Head First SQL: No, don’t go. We just want a few answers. Sometimes you let us ask you the same thing in so many different ways.
SQL: And what’s wrong with that?
Head First SQL: Nothing really, we just want to know WHAT we should be asking you. Does it matter, if you give us the same answer?
SQL: Of course it matters! Sometimes you ask me something, and it takes me a very long time to answer you. Sometimes, BANG, I’m done. The whole point is that you ask me the right way.
Head First SQL: So it’s about how long you take to respond? That’s how we pick how to ask you?
SQL: Well, duh. Of course it is. It’s all about what you ask me. I’m just here to try to answer your questions, when they’re accurate.
Head First SQL: Speed? That’s the secret?
SQL: Look, I’ll clue you in. The thing about databases is that they GROW. You want your questions to be as easy to answer as possible. Because if you ask me “Whodunnit” I need you to make me think about it as little as possible. Give me easy questions, and I’ll give you quick answers.
Head First SQL: I get it. But how do we know what the easy questions are?
SQL: Well, for starters, cross joins are a huge waste of time. And correlated subqueries are on the slow side too.
Head First SQL: Anything else?
SQL: Well...
Head First SQL: Please, go ahead.
SQL: Experiment. Sometimes your best bet is to create test tables and try different queries. Then you can compare how long each one took. Oh, and joins are more efficient than subqueries.
Head First SQL: Thanks, SQL. Can’t believe that’s the big secret...
SQL: Yeah. Thanks for wasting my time.

Build-A-Subquery Workshop
Read through each of the scenarios below. Follow the instructions to write the two queries as requested, then combine them into a subquery.
	Greg wants to see what the average salary is for a Web Developer in his job_current table. Then he wants to look at what people are actually making as compared to the average salary for that job. If he finds people earning less, he can use that to target them because they may be more interested in getting a new job.
Write a query to get the average salary of a Web Developer from the job_current table.
__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________

	Greg needs to get the first name, last name, and salary of all web developers in his job_current table.
Write a query to get the first name, last name, and salary of all Web Developers in the job_current table.
__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________

	Greg uses the average salary (and a little math) as a subquery to show each Web Developer and how much under or over the average salary they make.
Combine the two queries. Use the subquery as part of the SELECT column list.
__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________




Build-A-Subquery Workshop Solution
Read through each of the scenarios below. Follow the instructions to write the two queries as requested, then combine them into a subquery.
	Greg wants to see what the average salary is for a Web Developer in his job_current table. Then he wants to look at what people are actually making as compared to the average salary for that job. If he finds people earning less, he can use that to target them because they may be more interested in getting a new job.
Write a query to get the average salary of a Web Developer from the job_current table.
[image: image with no caption]


	Greg needs to get the first name, last name, and salary of all web developers in his job_current table.
Write a query to get the first name, last name, and salary of all Web Developers in the job_current table.
Note
SELECT mc.first_name, mc.last_name, jc.salary
FROM my_contacts mc NATURAL JOIN job_current jc
WHERE jc.title = ‘Web Developer’;


	Greg uses the average salary (and a little math) as a subquery to show each Web Developer and how much under or over the average salary they make.
Combine the two queries. Use the subquery as part of the SELECT column list.
[image: image with no caption]






A noncorrelated subquery with multiple values: IN, NOT IN



Consider that first query Greg tried all the way back in We combine the two into a query with a subquery. It helps him spot the people with job titles that match his listings. It takes the complete set of titles returned by the SELECT in the subquery and evaluates that against each row of the job_current table to find any possible matches.
[image: image with no caption]

Using NOT IN would help Greg see job titles that don’t match his listings. That takes the complete set of titles returned by the SELECT in the subquery and evaluates it against each row of the job_current table, returning any values that are not a match to those in the job_current table. Now Greg can focus on trying to find more job listings for those types of jobs.
[image: image with no caption]

These types of queries are called noncorrelated subqueries, where IN or NOT IN tests the results of the subquery against the outer query to see if they match or not.
A noncorrelated subquery uses IN or NOT IN to test if the values returned in the subquery are members of a set (or not).


Brain Power
Why not just type in the list of values instead of using a subquery?

Exercise
Write queries with joins and noncorrelated subqueries when necessary to answer the questions below. Use the gregs_list database schema to help you.
[image: image with no caption]


[image: image with no caption]

Exercise Solution
Write queries with joins and noncorrelated subqueries when necessary to answer the questions below. Use the gregs_list database schema to help you.
List titles for jobs that earn salaries equal to the highest salary in the job_listings table.
[image: image with no caption]

List the first and last name of people with a salary greater than the average salary.
[image: image with no caption]

Find all web designers who have the same zip code as any job_listings for web designers.
[image: image with no caption]

List everyone who lives in the same zip code as the person with the highest current salary.
[image: image with no caption]



Correlated subqueries



[image: image with no caption]

Correct. In a noncorrelated subquery, the inner query, or subquery, gets interpreted by the RDBMS, followed by the outer query.
Which leaves us with a correlated subquery. A correlated subquery means that the inner query relies on the outer query before it can be resolved.
The query below counts the number of interests in the interest table for each person in my_contacts, then returns the first and last name of those people who have three interests.
[image: image with no caption]

The subquery depends on the outer query. It needs the value for contact_id from the outer query before the inner query can be processed.
It uses the same alias or correlation name for my_contacts, mc, that was created in the outer query.

A (useful) correlated subquery with NOT EXISTS



A very common use for correlated subqueries is to find all the rows in the outer query for which no rows exist in a related table.
Suppose Greg needs more clients for his growing recruiting business, and wants to send out an email to everyone in my_contacts who is not currently in the job_current table. He can use a NOT EXISTS to target those people.
[image: image with no caption]

What’s my Purpose?
Match each part of the query above to what it does.
	mc.first_name firstname

WHERE NOT EXISTS

WHERE mc.contact_id = jc.contact_id

FROM my_contacts mc

mc.last_name lastname

SELECT * FROM job_current jc

mc.email email
	Sets an alias for the mc.last_name field

If two contact_ids are true, a condition is met

Sets a field to “firstname” as an alias

Selects all fields for the table with alias “jc”

Sets a field to “email” as an alias

Specifies truth if something isn’t found

Sets an alias for my_contacts





EXISTS and NOT EXISTS



Just like with IN and NOT IN, you can both use EXISTS and NOT EXISTS with your subqueries. The query below returns data from my_contacts where the contact_ids show up at least once in the contact_interest table.
[image: image with no caption]

What’s my Purpose?
Match each part of the query above to what it does.
[image: image with no caption]


Sharpen your pencil
Write a query that returns the email of people who have at least one interest but don’t exist in the job_current table.
[image: ] Answers in Sharpen your pencil Solution.


Greg’s Recruiting Service is open for business



Greg is now comfortable getting to his data with subqueries. He even discovers he can use them in INSERT, UPDATE, and DELETE statements.
He rents a small office space for his new business, and decides to have a big kickoff party.
[image: image with no caption]

There are no Dumb Questions
	Q:
	Q: So can you put a subquery inside a subquery?

	A:
	A: Definitely. There’s a limit on how many nested subqueries you can use, but most RDBMS systems support far more than you’d ever easily be able to use.

	Q:
	Q: What’s the best approach when trying to construct a subquery inside a subquery?

	A:
	A: Your best bet is to write little queries for the various parts of the question. Then look at them and see how you need to combine them. If you’re trying to find people who earn the same amount of money as the highest paid web designer, break it apart into:
	Find the highest paid web designer

	Find people who earn x amount of money



then put the first answer in place of the x.

	Q:
	Q: If I don’t like using subqueries, is there a way I can use joins instead?

	A:
	A: Most of the time, yes. You need to learn a few more joins first, though. Which leads us to...







On the way to the party



Greg spots this disturbing tabloid cover:
[image: image with no caption]

WAS IT ALL A WASTE OF TIME? ARE SUBQUERIES REALLY THE SAME AS JOINS?
TURN TO THE NEXT CHAPTER TO FIND OUT.

Your SQL Toolbox



You’ve completed Chapter 9 and mastered the art of the subquery. Take a look at all you’ve learned. For a complete list of tooltips in the book, see Appendix C. Outer query
[image: image with no caption]

Subquerycross
You can tell your inner query from your outer query, but can you solve this crossword? All of the solution words are from this chapter.
[image: image with no caption]

	Across
	Down

	1. A subquery is always a single _____ statement.

4. The _____ query contains the inner query, or subquery.

6. If the subquery stands alone and doesn’t reference anything from the outer query, it is a _____ subquery.

7. In a _____ subquery, the inner query, or subquery, gets interpreted by the RDBMS, followed by the outer query.
	1. A query inside of another query is known as a _____.

2. Subqueries are always inside _____.

3. A _____ subquery means that the inner query relies on the outer query before it can be resolved.

5. The _____ query is called the subquery.




Sharpen your pencil Solution
From Sharpen your pencil.
Write a query that returns the email of people who have at least one interest but don’t exist in the job_current table.
[image: image with no caption]


Subquerycross Solution
[image: image with no caption]




Chapter 10. Outer Joins, Self-Joins, and Unions: New maneuvers



[image: image with no caption]

You only know half of the story about joins. You’ve seen cross joins that return every possible row, and inner joins that return rows from both tables where there is a match. But what you haven’t seen are outer joins that give you back rows that don’t have matching counterparts in the other table, self-joins which (strangely enough) join a single table to itself, and unions that combine the results of queries. Once you learn these tricks, you’ll be able to get at all your data exactly the way you need to. (And we haven’t forgotten about exposing the truth about subqueries, either!)
Cleaning up old data



[image: image with no caption]

You can get that information with an outer join.
Let’s take a look at what outer joins do, and then we’ll show you how to find those professions you aren’t using anymore.
An outer joins returns all rows from one of the tables, along with matching information from another table.
With an inner join, you’re comparing rows from two tables, but the order of those two tables doesn’t matter.
Let’s briefly review what the equijoin does. We get all the columns that match toy_id from both tables. It matches up the toy_id that exists in both tables:
[image: image with no caption]


It’s about left and right



By comparison, outer joins have more to do with the relationship between two tables than the joins you’ve seen so far.
A LEFT OUTER JOIN takes all the rows in the left table and matches them to rows in the RIGHT table. It’s useful when the left table and the right table have a one-to-many relationship.
The left outer join matches EVERY ROW in the LEFT table with a row from the right table.


The big secret to understanding an outer join is to know which table is on the left and which is on the right.
In a LEFT OUTER JOIN, the table that comes after FROM and BEFORE the join is the LEFT table, and the table that comes AFTER the join is the RIGHT table.
[image: image with no caption]


Here’s a left outer join



We can use a left outer join to find out which girl has which toy.
Here’s the syntax of a left outer join using the same tables as before. The girls table is first after FROM, so it’s the LEFT table; then we have the LEFT OUTER JOIN; and finally, the toys table is the RIGHT table:
[image: image with no caption]

[image: image with no caption]

The results of the left outer join



Our results are the same as the inner join results.
[image: image with no caption]

The difference is that an outer join gives you a row whether there’s a match with the other table or not.
And a NULL value tells you no match exists. In the case of our girls and toys, a NULL value in the results means that a particular toy doesn’t belong to any of the girls. This is valuable information!
A NULL value in the results of a left outer join means that the right table has no values that correspond to the left table.


Sharpen your pencil
Sketch out what you think the result table of this query will be.
SELECT g.girl, t.toy
FROM toys t
LEFT OUTER JOIN girls g
ON g.toy_id = t.toy_id;
(Hint: There will be 8 rows in the results table.)

Sharpen your pencil Solution
Here’s a query where we’ve swapped the order of our tables. Sketch what you think the results of this query will be.
[image: image with no caption]


Exercise
Below are two sets of results. For each result set, write a left outer join that could have created it, along with a girls table and toys table with data that matches the results.
[image: image with no caption]


Exercise Solution
Below are two sets of results. For each result set, write a left outer join that could have created it, along with a girls table and toys table with data that matches the results.
[image: image with no caption]




Outer joins and multiple matches



As you just noticed in the exercise, you’ll get rows even when there are no matches in the other table, as well as multiple rows when there are multiple matches. Here’s what the left outer join is actually doing:
SELECT g.girl, t.toy
FROM toys t
LEFT OUTER JOIN girls g
ON g.toy_id = t.toy_id;
[image: image with no caption]

[image: image with no caption]


The right outer join



The right outer join is exactly the same thing as the left outer join, except it compares the right table to the left one. The two queries below give you precisely the same results:
The right outer join evaluates the right table against the left table.


[image: image with no caption]

[image: image with no caption]

There are no Dumb Questions
	Q:
	Q: Is there any reason to use a left outer join instead of a right one?

	A:
	A: Changing the word LEFT to RIGHT is easier than changing the order of the tables in the query. You only have to change one word, rather than swap the two table names and their aliases.
In general, though, it might actually be easier to always stick with one, say the left outer join, and change which table is left and which is right. That can be less confusing.

	Q:
	Q: So if there’s a LEFT outer join, and a RIGHT outer join, is there a join that returns both the left and right results?

	A:
	A: There is on some, but not all, RDBMS systems, and it’s called the FULL OUTER JOIN. But it doesn’t work with MySQL, SQL Server, or Access.






[image: image with no caption]

You can use the same table as both the right and left table in an outer join.
And while it seems strange, it can come in handy. Let’s take a look at a situation when you might need to outer-join a table to itself.
First, though, there’s a big problem in Dataville with the clowns.

While you were outer joining...



Back in Dataville, the clowns are organizing, and clown bosses are being put in charge. It’s a frightening development, and we need to keep track of just who those bosses are, and which clowns report to which clown bosses.
Here’s an example of the new clown hierarchy. Every clown has one boss, except for the head clown, Mister Sniffles.
[image: image with no caption]

Let’s take a look at our current schema and see how best to fit in this new information:
[image: image with no caption]

Brain Power
How can you restructure your schema to store the information about boss clowns?

[image: image with no caption]


We could create a new table



We can create a table that lists each clown and the ID of his boss. Here’s our hierarchy with the clown IDs of each clown.
[image: image with no caption]

And here’s a new table which lists each clown and the id of his boss from the clown_info table.
We have a one-to-one relationship between the clown_boss table and the clown_info table.
[image: image with no caption]


How the new table fits in



Let’s take a look at our current schema and see how best to fit in this new table:
[image: image with no caption]

It’s a little strange. We have a one-to-one relationship with id—our primary key—and a one-to-many relationship with boss_id. We have a primary key and a foreign key both from the clown_info table.
[image: image with no caption]

Brain Power
Is there a way we can keep track of our clown bosses without creating a whole new table?


A self-referencing foreign key



What we need is a new column in our clown_info table that tells us who the boss of each clown is. The new column will contain the ID number of the clown’s boss. We’ll call it boss_id, just as we did in the clown_boss table.
In the clown_boss table, boss_id was a foreign key. When we add the column to clown_info, it’s still a foreign key, even though it’s in the clown_info table. This is known as a self-referencing foreign key. The self-referencing part means that it is a key that is referencing another field in the same table.
We assume Mister Sniffles is his own boss, so his boss_id is the same as his id. This means we can use a self-referencing foreign key as our boss_id.
A self-referencing foreign key is the primary key of a table used in that same table for another purpose.
A SELF-REFERENCING foreign key is the primary key of a table used in that same table for another purpose.


[image: image with no caption]


Join the same table to itself



Suppose we want to list each clown and who that clown’s boss is. We can easily get a list of each clown’s name and their boss’s id with this SELECT:
SELECT name, boss_id FROM clown_info;
But what we really want is the clown’s name and their boss’s name:
	name
	boss

	Elsie
	Snuggles

	Pickles
	Clarabelle

	Snuggles
	Mister Sniffles

	Mr. Hobo
	Snuggles

	Clarabelle
	Mister Sniffles

	Scooter
	Snuggles

	Zippo
	Snuggles

	Babe
	Clarabelle

	Bonzo
	Clarabelle

	Mister Sniffles
	Mister Sniffles



Sharpen your pencil
Suppose you had identical tables, clown_info1 and clown_info2. Write a single join to get a table of results containing the name of each clown and the name of that clown’s boss.
clown_info1
	id
	name
	boss_id

	1
	Elsie
	3

	2
	Pickles
	5

	3
	Snuggles
	10

	4
	Mr. Hobo
	3

	5
	Clarabelle
	10

	6
	Scooter
	3

	7
	Zippo
	3

	8
	Babe
	5

	9
	Bonzo
	5

	10
	Mister Sniffles
	10



clown_info2
	id
	name
	boss_id

	1
	Elsie
	3

	2
	Pickles
	5

	3
	Snuggles
	10

	4
	Mr. Hobo
	3

	5
	Clarabelle
	10

	6
	Scooter
	3

	7
	Zippo
	3

	8
	Babe
	5

	9
	Bonzo
	5

	10
	Mister Sniffles
	10




Sharpen your pencil Solution
Suppose you had identical tables, clown_info1 and clown_info2. Write a single join to get a table of results containing the name of each clown and the name of that clown’s boss.
clown_info1
	id
	name
	boss_id

	1
	Elsie
	3

	2
	Pickles
	5

	3
	Snuggles
	10

	4
	Mr. Hobo
	3

	5
	Clarabelle
	10

	6
	Scooter
	3

	7
	Zippo
	3

	8
	Babe
	5

	9
	Bonzo
	5

	10
	Mister Sniffles
	10



clown_info2
	id
	name
	boss_id

	1
	Elsie
	3

	2
	Pickles
	5

	3
	Snuggles
	10

	4
	Mr. Hobo
	3

	5
	Clarabelle
	10

	6
	Scooter
	3

	7
	Zippo
	3

	8
	Babe
	5

	9
	Bonzo
	5

	10
	Mister Sniffles
	10



[image: image with no caption]



We need a self-join



In the “Sharpen your pencil” you just did, you were given the same table twice. But in a normalized database, you would never have two copies of the same table. Instead, we can use a self-join to simulate having two tables.
Consider this query, which is almost identical to the solution of the “Sharpen,” but has one obvious difference.
[image: image with no caption]

Instead of having two identical tables, we’re using clown_info twice, first aliased at c1, then aliased as c2. Then we’re doing an inner join to connect the boss_id (from c1) with the name of the boss (from c2).
[image: image with no caption]

The self-join allows you to query a single table as though there were two tables with exactly the same information in them.



Another way to get multi-table information



[image: image with no caption]

These are the three tables Greg’s talking about.
[image: image with no caption]

So far, he’s created three separate SELECT statements:
SELECT title FROM job_current;
SELECT title FROM job_desired;
SELECT title FROM job_listings;
And they work, but he wants to combine the results in one single query and get a list of every title listed in those three tables.

You can use a UNION



There’s another way of getting combined results from two or more tables, called a UNION.
A UNION combines the results of two or more queries into one table, based on what you specify in the column list of the SELECT. Think of the results of the UNION like they’re the values from each SELECT that “overlap.”
[image: image with no caption]

Greg notices that there aren’t any duplicates in the results, but the titles aren’t in order, so he tries the query again with an added ORDER BY in each SELECT statement.
[image: image with no caption]

Brain Power
What do you think happened when Greg ran this new query?


UNION is limited



Greg’s query didn’t work! Greg got an error, because his software didn’t know how to interpret the ORDER BY multiple times.
UNION can only take one ORDER BY at the end of the statement. This is because UNION concatenates and groups the results from the multiple SELECT statements.
There are a few more things about unions you should know.
[image: image with no caption]


UNION rules in action



The number of columns in the SELECT statements you’re combining with UNION must match. You can’t SELECT two columns from the first table and only one column from the next table.
[image: image with no caption]

[image: image with no caption]

In this example, all three of the columns have the same data type, VARCHAR. As a result, the column returned by the query is also VARCHAR.
Brain Power
What do you think would happen if the columns we unioned had different data types?


UNION ALL



UNION ALL works exactly the same way as UNION, except it returns all the values from the columns, rather than one instance of each value that is duplicated.
[image: image with no caption]

[image: image with no caption]

So far our UNIONs have used columns of the same data type. But you may want to create a UNION of columns with different data types.
When we say that the data types must be convertible to each other, we mean that the data types returned will be converted into compatible types if possible, and if they can’t be, the query will fail.
Suppose you used a UNION on an INTEGER data type, and a VARCHAR type. Since the VARCHAR can’t become an integer, the resulting rows would convert the INTEGER into a VARCHAR.

Create a table from your union



We can’t easily see what the data type returned by our UNION is, unless we capture it somehow. We can use a CREATE TABLE AS to grab our UNION results and look at them more closely.
The CREATE TABLE AS statement takes the results of a SELECT query and makes a table out of them. In the example below, we are putting our title UNION into a new table named my_union.
[image: image with no caption]

Sharpen your pencil
Create a UNION of the following: contact_id from job_current and salary from job_listings
__________________________________________________________________________________________
__________________________________________________________________________________________
Make a guess as to what the data type of the results will be, then write a CREATE TABLE AS statement with your UNION.
__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________
Do a DESC of your table and see if you were correct about the data type.
__________________________________________________________________________________________
[image: ] Answers in Sharpen your pencil Solution.


INTERSECT and EXCEPT



INTERSECT and EXCEPT are used in much the same way as UNION—to find parts of queries that overlap.
INTERSECT returns only those columns that are in the first query and also in the second query.
Watch it!
These two operations DO NOT EXIST in MySQL.

[image: image with no caption]

EXCEPT returns only those columns that are in the first query, but not in the second query.
[image: image with no caption]


We’re done with joins, time to move on to...



[image: image with no caption]

(Errr, yeah, what we meant to say was...)

Subqueries and joins compared



Practically anything you can do with subquery, you can do with a join. Let’s step back a few pages to the beginning of Chapter 9.
[image: image with no caption]


Turning a subquery into a join



Back in Chapter 9, this was the first subquery we created:
[image: image with no caption]

And these are the results we got when we ran our query:
	mc.first_name
	mc.last_name
	mc.phone
	jc.title

	Joe
	Lonnigan
	(555) 555-3214
	Cook

	Wendy
	Hillerman
	(555) 555-8976
	Waiter

	Sean
	Miller
	(555) 555-4443
	Web Designer

	Jared
	Callaway
	(555) 555-5674
	Web Developer

	Juan
	Garza
	(555) 555-0098
	Web Developer



Sharpen your pencil
Here’s the WHERE clause with the subquery rewritten as an INNER JOIN:
[image: image with no caption]

Explain why this INNER JOIN part of the query will get you the same results as the subquery.
__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________
Which one of these queries do you find easier to understand?
__________________________________________________________________________________________
[image: ] Answers in Sharpen your pencil Solution.

[image: image with no caption]

No, if you’ve got those subqueries doing what you need to do, you don’t need to rewrite them.
But there are definitely reasons to choose one over the other at times...
Fireside Chats
[image: image with no caption]

Tonight’s talk: Join versus Subquery, which is better
	Join
	Subquery

	I’m clearly the best choice for most instances. I’m easier to understand, and I generally execute much more quickly than ol’ Subquery over there.
	 
	 	Excuse me? Who are you calling “old”? I wasn’t even around until later in some RDBMSs. I was ADDED because so many programmers wanted to use me.

	I was doing just fine without you. I’m easier to understand than you are.
	 
	 	Who are you trying to kid, with your INNER and OUTER claptrap? That stuff is confusing...

	Says you. What about that CORRELATED and NONCORRELATED malarkey?
	 
	 	Okay, we’ve both got our own jargon; that’s true. But with me, you can usually just figure out the inner part and then the outer part separately.

	Not always, Mr. CORRELATED Subquery. But okay, let’s leave that for now. I’m the best choice when you need columns from multiple tables in your results. In fact, I’m the only choice when you need that.
	 
	 	Which is why you aren’t so good with aggregate values. You can’t use aggregates in a WHERE clause without a subquery. That makes up a bit for not returning multiple columns. You’re so complicated.

	That might be true, but it’s not that hard to figure out what I’m doing. Why, you can even use aliases to avoid typing the table names again and again.
	 
	 	Yeah, about those aliases, I think they make things even harder to follow. And for the record, I can use them too, you know. But when I use them, it’s much more straightforward. Half the time I don’t even bother with aliases.

	La dee da. Too good for aliases, are we? And you think you’re so much simpler than me, but what about those correlated subqueries? Those are as convoluted as anything I can do.
	 
	 	Errr... true. But I know one thing that makes me much different than you. I can be used with UPDATE, INSERT, and DELETE.

	Show off.
	 



Exercise
Take these queries with subqueries from Chapter 9 and see if you can write them without subqueries, or if you’re just better off leaving subqueries in your query. Joins are allowed.
List titles for jobs that earn salaries equal to the highest salary in the job_listings table.
SELECT title FROM job_listings WHERE salary = (SELECT
MAX(salary) FROM job_listings);
__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________
Better off just using subqueries? _________________________________
List the first and last name of people with a salary greater than the average salary.
SELECT mc.first_name, mc.last_name FROM my_contacts mc
NATURAL JOIN job_current jc WHERE jc.salary > (SELECT
AVG(salary) FROM job_current);
__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________
Better off just using subqueries? _________________________________

Exercise Solution
Take these queries with subqueries from Chapter 9 and see if you can write them without subqueries, or if you’re just better off leaving subqueries in your query. Joins are allowed.
List titles for jobs that earn salaries equal to the highest salary in the job_listings table.
SELECT title FROM job_listings WHERE salary = (SELECT
MAX(salary) FROM job_listings);
[image: image with no caption]

Better off just using subqueries? [image: ]
List the first and last name of people with a salary greater than the average salary.
SELECT mc.first_name, mc.last_name FROM my_contacts mc
NATURAL JOIN job_current jc WHERE jc.salary > (SELECT
AVG(salary) FROM job_current);
[image: image with no caption]



A self-join as a subquery



While you’ve seen how you can turn a subquery into a join, let’s look at turning a self-join into a subquery.
Remember the clown boss_id we added to our clown_info table? Here’s the self-join we used where we called one instance of the clown_info table c1 and the second one c2.
[image: image with no caption]

BEFORE
[image: image with no caption]

AFTER
When we turn the self-join into a subquery, the subquery is CORRELATED since it depends on the result of the outer query to get the correct boss_id, and it shows up in the SELECT column list.
[image: image with no caption]


Greg’s company is growing



Greg’s been busy learning about joins and subqueries. He’s hired some friends to help him with less complicated queries.
[image: image with no caption]

Too bad they don’t know what they’re doing. Greg’s about to find out what happens when multiple people with shaky SQL skills work on the same database at the same time.
Joins&Unionscross
This has been a turbo-charged chapter, with lots to learn. Help it all sink in by doing this crossword. All answers come from the chapter.
[image: image with no caption]

	Across
	Down

	2. This combines the results of two or more queries into one table, based on what you specify in the column list of the SELECT.

5. By default, SQL supresses _____ values from the results of a union.

6. An _____ join gives you a row whether there’s a match with the other table or not.

9. A self-_____ foreign key is the primary key of a table used in that same table for another purpose.
	1. With an inner join, you’re comparing rows from two tables, but the _____ of those two tables doesn’t matter.

3. This in the results of a left outer join means that the right table has no values that correspond to the left table.

4. A _____ OUTER JOIN takes all the rows in the left table and matches them to rows in the RIGHT table.

7. The _____ outer join evaluates the right table against the left table.

8. We can use a _____-join to simulate having two tables.





Your SQL Toolbox



You’re really cruising now. You’ve covered outer joins, self-joins and unions, and you even know how to convert a join to a subquery and vice versa. For a complete list of tooltips in the book, see Appendix C.
[image: image with no caption]

Sharpen your pencil Solution
From Create a table from your union.
Create a UNION of the following: contact_id from job_current and salary from job_listings
[image: image with no caption]

Make a guess as to what the data type of the results will be, then write a CREATE TABLE AS statement with your UNION.
[image: image with no caption]

Do a DESC of your table and see if you were correct about the data type.
[image: image with no caption]


Sharpen your pencil Solution
From Turning a subquery into a join.
Here’s the WHERE clause with the subquery rewritten as an INNER JOIN:
[image: image with no caption]

Explain why this INNER JOIN part of the query will get you the same results as the subquery.
[image: image with no caption]

Which one of these queries do you find easier to understand?
[image: image with no caption]


Joins&Unionscross Solution
[image: image with no caption]




Chapter 11. Constraints, Views, and Transactions: Too many cooks spoil the database



[image: image with no caption]

Your database has grown, and other people need to use it. The problem is that some of them won’t be as skilled at SQL as you are. You need ways to keep them from entering the wrong data, techniques for allowing them to only see part of the data, and ways to stop them from stepping on each other when they try entering data at the same time. In this chapter we begin protecting our data from the mistakes of others. Welcome to Defensive Databases, Part 1.
Greg’s hired some help



Greg has hired two people to help him manage his growing business. Jim’s going to handle entering new clients into the database, while Frank’s in charge of matching people up to prospective jobs.
Greg has spent some time explaining his database to them and describing what each table does.
[image: image with no caption]

[image: image with no caption]


Jim’s first day: Inserting a new client



Jim’s sitting in his new cubicle and gets an IM from Greg:
[image: image with no caption]

Brain Power
Can you write the queries to insert this new person into the database?


Jim avoids a NULL



As he’s entering the data, Jim realizes that he doesn’t know if Pat is male or female. Greg isn’t around, so he makes a command decision. He decides to enter ’X’ for gender.
Here are his queries:
[image: image with no caption]

He gets the status_id from the status table
SELECT status_id FROM profession WHERE status = 'single';
[image: image with no caption]

He gets the status_id from the status table
SELECT status_id FROM profession WHERE status = 'single';
[image: image with no caption]

He inserts these values and uses X for gender
[image: image with no caption]


Flash forward three months



Greg’s trying to figure out some demographic data. He wants to know how many of the people in my_contacts are male, how many are female, and how many total entries he has. He does three queries: first he gets a count of all the females and males, then he gets a total count.
SELECT COUNT(*) AS Females FROM my_contacts WHERE gender = 'F';
[image: image with no caption]

SELECT COUNT(*) AS Males FROM my_contacts WHERE gender = 'M';
[image: image with no caption]

SELECT COUNT(*) AS Total FROM my_contacts;
[image: image with no caption]

Greg notices that the numbers don’t add up. He’s got 13 rows that apparently don’t show up under either the male or female query. He tries another query:
[image: image with no caption]

Brain Power
How could Jim have avoided the X values altogether?


CHECK, please: Adding a CHECK CONSTRAINT



We’ve already seen a number of constraints on columns in earlier chapters. A constraint is a restriction on what you can insert into a column. Constraints are added when we create a table. Some of the constraints you’ve already seen include NOT NULL, PRIMARY KEY, FOREIGN KEY, and UNIQUE.
There’s another sort of column constraint, called a CHECK. Here’s an example of one. Suppose we have a piggy bank, and we want to keep track of the coins dropped in it. It only takes pennies, nickels, dimes, and quarters. We can use the letters P, N, D, and Q to stand for each type of coin. The table below uses a CHECK constraint to restrict the values that can be inserted into the coin column:
A CHECK constraint restricts what values you can insert into a column. It uses the same conditionals as a WHERE clause.


[image: image with no caption]

If the value you’re trying to insert fails the CHECK condition, you get an error.
Watch it!
CHECK doesn’t enforce data integrity in MySQL.
You can create your tables with CHECK constraints in MySQL, but it won’t do anything for you. MySQL ignores them.


CHECKing the gender



If Greg could go back in time, he could have created my_contacts with a CHECK constraint on the gender column. Instead, he can fix it with an ALTER TABLE.
ALTER TABLE my_contacts
ADD CONSTRAINT CHECK gender IN ('M','F');
The next day, Jim finds himself unable to enter ’X’ for gender. When he asks Greg about it, Greg explains the new constraint and tells Jim Since he can’t go back in time, he makes Jim contact all the ’X’ genders and figure out what they should be.
[image: image with no caption]

Sharpen your pencil
Write down what values you think are allowed in each of these columns.
CREATE TABLE mystery_table
(

  column1 INT(4) CHECK (column1 > 200),


  column2 CHAR(1) CHECK (column2 NOT IN ('x', 'y', 'z')),

  column3 VARCHAR(3) CHECK ('A' = SUBSTRING(column_3, 1, 1)),

  column4 VARCHAR(3) CHECK ('A' = SUBSTRING(column_4, 1, 1)
  AND '9' = SUBSTRING(column_4, 2, 1))
)
Column 1: ______________________________________________________________________________________
Column 2: ______________________________________________________________________________________
Column 3: ______________________________________________________________________________________
Column 4: ______________________________________________________________________________________

Sharpen your pencil Solution
Write down what values you think are allowed in each of these columns.
[image: image with no caption]


There are no Dumb Questions
	Q:
	Q: So I can use anything in my CHECK that I would in a WHERE clause?

	A:
	A: Pretty much. You can use all the conditionals: AND, OR, IN, NOT, BETWEEN and others. You can even combine them, as you see in the example above. You can’t use a subquery, though.

	Q:
	Q: So if I can’t use these in MySQL, what can I use?

	A:
	A: There’s no easy answer for that. Some people use triggers, which are queries that will execute if a certain condition is met. But they just aren’t as easy as CHECK, and are outside the scope of this book.

	Q:
	Q: What happens if you try to INSERT a value that doesn’t satisfy the CHECK?

	A:
	A: You’ll get an error and nothing will be inserted.

	Q:
	Q: What good does that do?

	A:
	A: It ensures that the data that gets entered into your table makes sense. You won’t have end up with mystery values.







Frank’s job gets tedious



Frank’s been working on matching up people with jobs. He’s noticing some patterns. He’s got lots of job openings for web designers and not many applicants. He’s got many technical writers seeking work, but not many positions open for them.
He performs the same queries every day to try to find matches for people and jobs.
[image: image with no caption]

BE Frank
Your job is to play Frank and write the queries that Frank writes every day. Write a query to find all the web designers from job_desired, along with their contact info. Write another query to find open positions for technical writers.

	____________________________________________
	____________________________________________

	____________________________________________
	____________________________________________

	____________________________________________
	____________________________________________



BE Frank SOLUTION
Your job is to play Frank and write the queries that Frank writes every day. Write a query to find all the web designers from job_desired, along with their contact info. Write another query to find open positions for technical writers.
[image: image with no caption]


These aren’t difficult queries, but in having to type them again and again, Frank is bound to make mistakes. He needs a way to save the queries and just see the output once a day without having to retype them.
[image: image with no caption]

Files can be overwritten or modified.
The file could be accidentally modified or deleted. There’s a much better way to save these queries inside the database itself. We can make them into views.

Creating a view



Creating a view is really simple. We add a CREATE VIEW statement to our query. Let’s create two views from Frank’s queries:
[image: image with no caption]
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Brain Power
What do you think a SQL statement that uses a VIEW looks like?


Viewing your views



Consider the web_designers view we just created:
[image: image with no caption]

To see what’s in it, we simply treat it as though it were a table. We can use a SELECT:
[image: image with no caption]

The output is:
[image: image with no caption]


What your view is actually doing



When you actually use your view in a query, it’s behaving as though it were a subquery. Here’s what the SELECT we just used with our view is actually telling SQL to do:
SELECT * FROM web_designers;
This means, “Select everything from the subquery that returns the first name, last name, phone, and email of all the people from my_contacts who are looking for a job as a web designer.”
[image: image with no caption]

[image: image with no caption]

The FROM clause expects a table.
And while our SELECT statement results in a virtual table, there’s no way that SQL can grab onto it without that alias.

What a view is



A VIEW is basically a table that only exists when you use the view in a query. It’s considered a virtual table because it acts like a table, and the same operations that can be performed on a table can be performed on a view.
But the virtual table doesn’t stay in the database. It gets created when we use the view and then deleted. The named VIEW is the only thing that persists. This is good, because each time new rows are inserted into the database, when you use a view it will see the new information.
[image: image with no caption]

Why views are good for your database
Note
1 You can keep changes to your database structure from breaking applications that depend on your tables.
We haven’t talked about it in this book, but eventually you’ll take your SQL knowledge and use it with another technology to create applications. By creating views into your data, you will be able to change your underlying table structure but create views that mimic what your table structure used to be so you won’t have to change the application using your data.

Note
2 Views make your life easier by simplifying your complex query into a simple command.
You won’t have to create complicated joins and subqueries repeatedly when you can create a view instead. Your view hides the complexity of the underlying query. And when you do tie your SQL into PHP or some other programming language, your view will be much easier to add to your code. You’ll be using the simplified code of the view, not the big, complex query full of joins. Simplicity means there’s less chance of typos, and your code will be that much easier to read.

Note
3 You can create views that hide information that isn’t needed by the user.
Consider the eventual addition of tables into gregs_list that contain credit card information. You can create a view to indicate someone has a card on file without revealing the details of that card. You can allow employees to see just the information they need, while keeping sensitive information hidden.

[image: image with no caption]

Exercise
That’s a tall order, but any query you can create as a SELECT you can turn into a view. Start by answering the questions below and then write Frank’s query as a view called job_raises.
What are the tables that will need to be in this query?
__________________________________________________________________________________________
What columns in which tables can be used to figure out the raise?
__________________________________________________________________________________________
How can we use SQL to actually create a column named ’raise’ in our results?
__________________________________________________________________________________________
Write Frank’s query:
__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________

Exercise Solution
That’s a tall order, but any query you can create as a SELECT you can turn into a view. Start by answering the questions below and then write Frank’s query as a view called job_raises.
What are the tables that will need to be in this query?
job_current, job_desired, and my_contacts
What columns in which tables can be used to figure out the raise?
The salary column in job_current, and the salary_low column in job_desired
How can we use SQL to actually create a column named “raise” in our results?
Subtract current salary from salary_low and give it an alias
Write Frank’s query:
[image: image with no caption]

Note
It’s an enormous query, but now all Frank has to do is type
SELECT * FROM job_raises;
to see his information.


Sharpen your pencil
If he runs the SELECT in Exercise Solution using the new job_raises view, how can Frank order the results alphabetically by last name?
[image: ] Answers in Sharpen your pencil Solution.


Inserting, updating, and deleting with views



You can do more than just SELECT information from your tables with a view. In some instances, you can UPDATE, INSERT, and DELETE your data as well.
[image: image with no caption]

You can, but it’s not worth the trouble.
If your view uses aggregate values (like SUM, COUNT, and AVG), you won’t be able to use it to change data. Also, if your view contains GROUP BY, DISTINCT, or HAVING, it won’t change data either.
Most of the time it might be easier to INSERT, UPDATE, and DELETE the old-fashioned way, but we’ll show you an example of how to change your data with a view on the next page.

The secret is to pretend a view is a real table



Let’s make a view from a new table called piggy_bank. This table contains coins we are collecting. There’s an ID for each coin; a denomination column that indicates if it’s a penny, nickel, dime, or quarter; and a year the coin was minted.
CREATE TABLE piggy_bank
(
  id INT AUTO_INCREMENT NOT NULL PRIMARY KEY,
  coin CHAR(1) NOT NULL,
  coin_year CHAR(4)
)
And here’s the data currently in the piggy_bank table:
	id
	coin
	coin_year

	1
	Q
	1950

	2
	P
	1972

	3
	N
	2005

	4
	Q
	1999

	5
	Q
	1981

	6
	D
	1940

	7
	Q
	1980

	8
	P
	2001

	9
	D
	1926

	10
	P
	1999



Let’s write a view that only shows us rows containing quarters:
CREATE VIEW AS pb_quarters
SELECT * FROM piggy_bank
WHERE coin = 'Q';
Brain Power
What will the table of results look like when we run this query?
SELECT * FROM pb_quarters;

Exercise
Try this at home. Create the piggy_bank table and the pb_quarters and pb_dimes views using the queries shown below.
[image: image with no caption]

Write what happens when you run each of these INSERT, DELETE, AND UPDATE queries. At the end of the exercise, sketch the final piggy_bank table.
INSERT INTO pb_quarters VALUES ('','Q', 1993);
__________________________________________________________________________________________
INSERT INTO pb_quarters VALUES ('','D', 1942);
__________________________________________________________________________________________
__________________________________________________________________________________________
INSERT INTO pb_dimes VALUES ('','Q', 2005);
__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________
DELETE FROM pb_quarters WHERE coin = 'N' OR coin = 'P' OR coin = 'D';
__________________________________________________________________________________________
__________________________________________________________________________________________
UPDATE pb_quarters SET coin = 'Q' WHERE coin = 'P';
_________________________________________________________
_________________________________________________________

Exercise Solution
Try this at home. Create the piggy_bank table and the pb_quarters and pb_dimes views using the queries shown below.
[image: image with no caption]

Write what happens when you run each of these INSERT, DELETE, AND UPDATE queries. At the end of the exercise, sketch the final piggy_bank table.
INSERT INTO pb_quarters VALUES ('','Q', 1993);
This query will run appropriately.
INSERT INTO pb_quarters VALUES ('','D', 1942);
This inserts a new value into the table, even though you wouldn’t think it could because of the WHERE clause.
INSERT INTO pb_dimes VALUES ('','Q', 2005);
This one gives you an error because of the CHECK OPTION clauses. That makes the data entered into a view be verified against the WHERE clause before being allowed to be added.
DELETE FROM pb_quarters WHERE coin = 'N' OR coin = 'P' OR coin = 'D';
This one does nothing at all to the table because it only looks at results with coin = ‘Q’
UPDATE pb_quarters SET coin = 'Q' WHERE coin = 'P';
This one does nothing at all to the table because no values of coin = ‘P’ are returned by the pb_quarters view.
The final table looks like this:
	id
	coin
	coin_year

	1
	Q
	1950

	2
	P
	1972

	3
	N
	2005

	4
	Q
	1999

	5
	Q
	1981

	6
	D
	1940

	7
	Q
	1980

	8
	P
	2001

	9
	D
	1926

	10
	P
	1999

	11
	Q
	1993

	12
	D
	1942





View with CHECK OPTION



CHECK OPTION added to your view tells the RDBMS to check each statement you try to INSERT and DELETE to see if it’s allowed according to the WHERE clause in your view. So, just how does CHECK OPTION affect your INSERT and UPDATE statements?
CHECK OPTION checks each query you try to INSERT or UPDATE to see if it’s allowed according to the WHERE clause in your view.


When you used CHECK OPTION in the previous exercise, your data was rejected in your INSERT if it didn’t match the WHERE condition in the pb_dimes view. If you use an UPDATE you’ll also get an error:
UPDATE pb_dimes SET coin = 'x';
The WHERE condition in pb_dimes has not been satisfied by 'x' so nothing is updated.
[image: image with no caption]

Yes, your views can precisely mirror what is in the table, but force INSERT statements to comply with WHERE clauses.
For example, with our gender problem earlier in this chapter we could create a view of the my_contacts table that Jim could use to update my_contacts. It could simply cause an error every time he tries to put X in the gender table.
In MySQL, you can imitate a CHECK CONSTRAINT using a CHECK OPTION


Brain Power
How could we create a view for my_contacts that would force Jim to enter either ’M’ or ’F’ for the gender field?


Your view may be updatable if...



In the piggy_bank table, both views we created were updatable views. An updatable view is a view that allows you to change the underlying tables. The important point here is that an updatable view includes all the NOT NULL columns from the tables it references. That way, when you INSERT using a view, you can be certain that you will have a value for every column you are required to have a value in.
Basically, this means that INSERT, UPDATE, and DELETE can all be used with the views we created. As long as the view returns any columns of the table that are not null, the view can enter the appropriate values into the table.
There are also non-updatable views. A non-updatable view is a view that doesn’t include all the NOT NULL columns. Other than creating and dropping it, the only thing you can do with a non-updatable view is SELECT from it.
An updatable view includes all the NOT NULL columns from the tables it references.


[image: image with no caption]

It’s true, you won’t use views very often to INSERT, UPDATE, or DELETE.
While there are valid uses, such as forcing data integrity with MySQL, generally it’s easier to simply use the table itself to INSERT, UPDATE, and DELETE. An INSERT into a view might come in handy if the view reveals only one column and the rest of the columns are assigned NULL or default values. In that case, then INSERT might make sense. You can also add a WHERE clause to your view that will restrict what you can INSERT, helping you imitate a CHECK constraint in MySQL.
To make things even more confusing, you can only update views that don’t contain aggregate operators like SUM, COUNT, and AVG, and operators like BETWEEN, HAVING, IN, and NOT IN.

When you’re finished with your view



When you no longer need one of your views, clean it up by using a DROP VIEW statement. It’s as simple as:
DROP VIEW pb_dimes;
There are no Dumb Questions
	Q:
	Q: Is there a way to see what views you have created?

	A:
	A: Views show up just like tables in your database. You can use the command SHOW TABLES to see all views and tables. And just like a table, you can DESC a view to see its structure.

	Q:
	Q: What happens if I drop a table that has a view?

	A:
	A: It depends. Some RDBMSs will still allow you to use the view and will return no data. MySQL will not let you drop a view unless the table it was based on exists, even though you can drop a table that participates in a view. Other RDBMSs have different behaviors. It’s a good idea to experiment with yours to see what happens. In general, it’s best to drop the view before you drop a table it’s based on.

	Q:
	Q: I see how useful CHECK constraints and views are for helping when more than one person is trying to do things to the database. But what happens if two people are trying to change the same column at the same time?

	A:
	A: For that, we should talk about transactions. But first, Mrs. Humphries needs to get some cash.






CHECK constraints and views both help maintain control when you have multiple users.



When bad things happen to good databases



Mrs. Humphries wants to transfer 1,000 samoleons from her checking to her savings. She heads to the ATM...
She checks the balance of her checking and savings account.
[image: image with no caption]
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She selects.
[image: image with no caption]

She pushes the button.
[image: image with no caption]

Where, oh where, did Mrs. Humphries’ samoleons go?

What happened inside the ATM



[image: image with no caption]

[image: image with no caption]

Brain Power
How could we have prevented the ATM from forgetting about the INSERT part of Mrs. Humphries’ transaction?

Meanwhile, across town...

More trouble at the ATM



John and Mary share an account. On Friday, they ended up at two different ATM machines at the same time. They each try to withdraw 300 samoleons.
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It’s not a dream, it’s a transaction



A transaction is a set of SQL statements that accomplish a single unit of work. In Mrs. Humphries’ case, a transaction would consist of all the SQL statements needed to move the money from her checking account to her savings account:
[image: image with no caption]

John and Mary were each trying to perform the same transaction at the same time:
[image: image with no caption]

In the case of John and Mary, the 1st National Savings ATM shouldn’t have been allowed to touch the account, even to query the balance, until the Left Bank ATM was finished with the transaction, thus unlocking it.
During a transaction, if all the steps can’t be completed without interference, none of them should be completed.



The classic ACID test



To help you decide what steps in your SQL can be considered a transaction, remember the acronym ACID. There are four characteristics that have to be true before we can call a set of SQL statements a transaction:
ACID: ATOMICITY
[image: image with no caption]

All of the pieces of the transaction must be completed, or none of them will be completed. You can’t execute part of a transaction. Mrs. Humphries’ samoleons were blinked into non-existence by the power outage because only part of the transaction took place.

ACID: CONSISTENCY
[image: image with no caption]

A complete transaction leaves the database in a consistent state at the end of the transaction. At the end of both of the samoleon transactions, the money is in balance again. In the first case it’s been transferred to savings; in the second it’s been translated into cash. But no samoleons go missing.

ACID: ISOLATION
[image: image with no caption]

Isolation means that every transaction has a consistent view of the database regardless of other transactions taking place at the same time. This is what went wrong with John and Mary: Mary’s ATM could see the balance while John’s ATM was completing the transaction. She shouldn’t have been able to see the balance, or should have seen some sort of “transaction in progress” message.

ACID: DURABILITY
[image: image with no caption]

After the transaction, the database needs to save the data correctly and protect it from power outages or other threats. This is generally handled through records of transactions saved to a different location than the main database. If a record of Mrs. Humphries’ transaction had been kept somewhere, then she might have gotten her 1,000 samoleons back.


SQL helps you manage your transactions



Let’s consider a very simple bank database. Our database consists of a table of account holders, a checking account table, and a savings account table:
[image: image with no caption]

We’ve got three SQL transaction tools to help keep us safe:
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START TRANSACTION keeps track of all the SQL that follows until you enter either COMMIT or ROLLBACK.
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If you’ve got all your statements in place and everything looks good, type COMMIT to make it permanent.
[image: image with no caption]

If something isn’t quite right, ROLLBACK reverses everything to the way it was before you typed START TRANSACTION.
[image: image with no caption]

No changes will occur to the database until you COMMIT



What should have happened inside the ATM



[image: image with no caption]
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How to make transactions work with MySQL



Before you can use a transaction with MySQL, you need to use the correct storage engine. The storage engine is the behind-the-scenes structure that stores all your database data and structures. Some types allow transactions; some types do not.
Think back to Chapter 4 when you saw the
SHOW CREATE TABLE my_contacts;
[image: image with no caption]

You need to make sure your storage engine is either BDB or InnoDB, the two choices that support transactions.
Relax
InnoDB and BDB are two possible ways that your RDBMS can store your data behind the scenes.
They’re called storage engines, and using either of these types ensures that you can use transactions. Consult a reference for more differences between the storage engines MySQL offers.

For our purposes right now, it doesn’t matter which you choose. To change your engine, use this syntax:
ALTER TABLE your_table TYPE = InnoDB;

Now try it yourself



Suppose we’ve upgraded all the pennies in our piggy bank to quarters.
Try the code below yourself on the piggy_bank table we created earlier in this chapter. First time around, we’re going to use ROLLBACK because we decided not to go ahead with our changes:
[image: image with no caption]

The second time we’ll use COMMIT because we’re okay with the changes:
[image: image with no caption]

Sharpen your pencil
Fill in the piggy_bank contents after these transactions. Here’s how it looks now:
[image: image with no caption]

[image: ] Answers in Sharpen your pencil Solution.

There are no Dumb Questions
	Q:
	Q: Do you have to start with START TRANSACTION, or will COMMIT and ROLLBACK work without it?

	A:
	A: You have to tell your RDBMS that you are starting a transaction with START TRANSACTION. It’s keeping track of when the transaction started so it knows how far back to undo everything.

	Q:
	Q: Can I just use START TRANSACTION so that I can try out some queries?

	A:
	A: You can and you should. It’s a great way to practice queries that change the data in your tables without permanently changing the tables if you’ve done something wrong. Just be sure you COMMIT or ROLLBACK when you’re finished.

	Q:
	Q: Why should I bother with the COMMIT or ROLLBACK?

	A:
	A: Your RDBMS keeps a record of everything that has been done when you are inside a transaction. It’s called a transaction log, and it keeps getting bigger and bigger the more you do.
It’s best to save using transactions for when you really need to be able to undo what you’re doing to avoid wasting space and making your RDBMS have to work harder than necessary to keep track of what you’ve done.






[image: image with no caption]

Is there a way Greg can have complete control over who does what to the tables in his database?
Turn to the next chapter and find out.

Your SQL Toolbox



You’ve got Chapter 11 under your belt, and almost filled your toolbox. You’ve seen how to VIEW your data and execute TRANSACTIONS. For a complete list of tooltips in the book, see Appendix C.
[image: image with no caption]

Sharpen your pencil Solution
From Sharpen your pencil.
If he runs the SELECT in Exercise Solution using the new job_raises view, how can Frank order the results alphabetically by last name?
Add an ORDER BY last_name to either the view when it’s created or the SELECT when it uses the view.

Sharpen your pencil Solution
From Sharpen your pencil.
Fill in the piggy_bank contents after these transactions. Here’s how it looks now:
[image: image with no caption]




Chapter 12. Security: Protecting your assets



[image: image with no caption]

You’ve put an enormous amount of time and energy into creating your database. And you’d be devastated if anything happened to it. You’ve also had to give other people access to your data, and you’re worried that they might insert or update something incorrectly, or even worse, delete the wrong data. You’re about to learn how databases and the objects in them can be made more secure, and how you can have complete control over who can do what with your data.
User problems



Clown tracking took off in such a big way that the Dataville City Council had to employ a whole team of people to track clowns and add the data to the clown_tracking database.
Unfortunately the team was infiltrated by a clown disguised in ordinary clothes who went by the codename of “George.” He caused a number of problems in the database, including lost data, modified data, and nearly duplicate records that only exist because of his deliberate misspellings. Here are a few of the problems with the clown tracking database:
[image: image with no caption]

Snuggles, Snugles, and Snuggels all have rows in the clown_info table. We’re pretty sure they are all the same clown because the gender and description columns are the same (except for misspellings).
With those multiple entries in the clown_info table, we’ve got a mess with our actual sightings. The info_location table uses the clown_info IDs for Snuggles, Snugles, and Snuggels.
The activities table is also full of misspellings. Snuggles is a juggeler, Snugles is a jugler, and Snuggels is a jugular.
[image: image with no caption]


Avoiding errors in the clown tracking database



George quit before anyone noticed that he was sabotaging the data, and now we’re left picking up the pieces. From now on, when we hire new people, we need to give them the ability to SELECT from the database so that they can identify clowns. But we want to keep them from INSERTING data. Or UPDATING. Or anything else until we’ve had time to do extensive background checks.
We’ll also need to be careful; when we ask new employees to DELETE data to try to fix George’s mistakes, they could end up deleting good data along with the bad.
It’s time to protect the clown-tracking database before other clowns like George destroy it completely.
Sharpen your pencil
Protect the clown-tracking database from possible clown sabotage. On each side, write some queries that new employees should or should not be allowed to do. Include table names when possible.
	New employees should be allowed to:
	New employees should not be allowed to:

	example: SELECT from activities
	example: DROP TABLE on clown_info




Sharpen your pencil Solution
Protect the clown-tracking database from possible clown sabotage. On each side, write some queries that new employees should or should not be allowed to do. Include table names when possible.
	New employees should be allowed to:
	New employees should not be allowed to:

	example: SELECT from activities
	example: DROP TABLE on clown_info

	SELECT from clown_info, info_activities, activities, info_location, location
	DROP TABLE on clown_info, info_activities, activities, info_location, location

INSERT on clown_info, info_activities, activities, info_location, location

UPDATE on clown_info, info_activities, activities, info_location, location

ALTER on clown_info, info_activities, activities, info_location, location

DELETE on clown_info, info_activities, activities, info_location, location




There’s good news, we can stop clowns like George from destroying our data!
SQL gives us the ability to control what our employees can and can’t do to the clown-tracking database. Before we can, though, we need to give him, and everyone else who uses our database a user account.
[image: image with no caption]


Protect the root user account



Up to this point, we’ve only had one user in our database, and no password. Anyone with access to our terminal or graphical interface to our database has complete control over the database.
By default, the first user—the root user—has complete control over everything in the database. This is important, because the root user needs to be able to create user accounts for all other users. We don’t want to limit what the root user can do, but we do want to give our root account a password. In MySQL, the command is simply:
[image: image with no caption]

Other RDBMS techniques vary. Oracle uses:
alter user root identified by new-password;
If you’re using a graphical interface to your database, you’ll probably find a much easier dialog-driven way to change passwords. The important point is not so much how you do it, but that you definitely should do it.
Consult RDBMS-specific documentation for information on protecting the root account.
There are no Dumb Questions
	Q:
	Q: I’m still not clear on what that “localhost” means. Can you explain in more detail?

	A:
	A: localhost means that the computer you’re using to run your queries is the same computer that your SQL RDBMS is installed on. localhost is the default value for this parameter, so including it is optional.

	Q:
	Q: But what I’m using an SQL client on a machine somewhere else.

	A:
	A: This is known as remote access. You’ll have to tell the query where the computer is. You can do that with an IP address or a hostname instead of localhost. For example, if your SQL software was installed on a machine called kumquats on the O’Reilly network, you might use something like root@kumquats.oreilly.com. But that’s not a real SQL server, so of course it won’t work.







Add a new user



Here’s a question with an obvious answer for you:
How do you think SQL stores information about users?
In a table, of course! SQL keeps a database of data about itself. It includes user ids, usernames, passwords, and what each user is allowed to do to each database.
To create a new user, we can start with a username and a password. There’s no actual SQL command to create a user, but most RDBMSs will use something like this:
[image: image with no caption]

Watch it!
SQL does not specify how to manage users.
User creation varies from RDBMS to RDBMS. You need to check your documentation to find the correct way to create a user in your RDBMS.

[image: image with no caption]

We could have, but sometimes we don’t know exactly what access we need to grant from the very beginning.
But we still have to decide exactly what our user will get access to. We’ll do one thing at a time. We’ll create a user and then grant him the specific access he needs. And then we’ll put it all together before we’re finished. The advantage to knowing how to grant access independently of creating a user is that it gives us the ability to make changes to user access later as our database changes.

Decide exactly what the user needs



We’ve created Elsie’s account. As it stands right now, she has no permission to do anything. We have to use a GRANT statement to give her permission to even SELECT from clown_info.
Unlike our root account, which has permission to run any SQL command on anything in the database, the new users we create have no permission. The GRANT statement can be used to give specific rights to users of our databases. Here’s what the GRANT can allow us to do:
[image: image with no caption]
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Only some users may modify particular tables.
Only the person in charge should be able to add new chores to the chores table. Only root can INSERT, UPDATE, and DELETE chores. However, happy is in charge of the talking_animals table and may ALTER the structure of it, as well as perform any other operations on it.
You can control exactly what users can do to tables and columns with the GRANT statement.


The data in a specific table may only be accessible to certain users.
Everyone except grumpy can SELECT from the talking_animals table. He doesn’t like talking animals.
Even within tables there might need to be permissions: some users can see certain columns, but not others.
Everyone except dopey can see the instructions column in the chores table (it just confuses him).

A simple GRANT statement



We know that Elsie has no permission to do anything at this point. She can sign in to the SQL software using her username and password, but that’s it. She needs to be able to SELECT from the clown_info table, so we can give her that permission. We need to GRANT permission TO Elsie. We’ll use this statement:
[image: image with no caption]

Elsie also needs SELECT permission on the other clown-tracking tables so that she can use joins and subqueries in her SELECT statements. We need a separate GRANT statement for each table:
GRANT SELECT ON activities TO elsie;
GRANT SELECT ON location TO elsie;
GRANT SELECT ON info_activities TO elsie;
GRANT SELECT ON info_location TO elsie;
Exercise
Now that we’ve got Elsie under control, try figuring out what these GRANT statements do to the woodland_cottage database you just saw in Decide exactly what the user needs.
	 	The code
	What does the code do?

	1.
	
GRANT INSERT ON magic_animals
TO doc;
	_______________________________________

_______________________________________

	2.
	
GRANT DELETE ON chores
TO happy, sleepy;
	_______________________________________

_______________________________________

	3.
	
GRANT DELETE ON chores
TO happy, sleepy
WITH GRANT OPTION;
	_______________________________________

_______________________________________

	4.
	
GRANT SELECT(chore_name) ON
chores TO dopey;

Hint: It’s a column name.
	_______________________________________

_______________________________________

	5.
	
GRANT SELECT, INSERT ON
talking_animals
TO sneezy;
	_______________________________________

_______________________________________

	6.
	
GRANT ALL ON talking_animals
TO bashful;
	_______________________________________

_______________________________________

	Now try to write some of your own GRANT statements.

	7.
	_______________________________________

_______________________________________
	Gives Doc permission to SELECT from chores.

	8.
	_______________________________________

_______________________________________
	Gives Sleepy permission to DELETE from talking_animals, and it also gives Sleepy permission to GRANT the DELETE from talking_animals to anyone else.

	9.
	_______________________________________

_______________________________________
	Gives ALL of the users all permissions on chores.

	10.
	_______________________________________

_______________________________________
	This allows you to set the SELECT privilege for Doc all at once for every table in the woodland_cottage database.




Exercise Solution
Now that we’ve got Elsie under control, try figuring out what these GRANT statements do to the woodland_cottage database you just saw in Decide exactly what the user needs.
	 	The code
	What does the code do?

	1.
	
GRANT INSERT ON magic_animals
TO doc;
	Allows doc to INSERT into the magic_animals table.

	2.
	
GRANT DELETE ON chores
TO happy, sleepy;
	Allows happy and sleepy to DELETE from the chores table.

	3.
	
GRANT DELETE ON chores
TO happy, sleepy
WITH GRANT OPTION;
	Allows happy and sleepy to DELETE from the chores table and give others the same permission.

	4.
	
GRANT SELECT(chore_name) ON
chores TO dopey;
	Allows dopey to SELECT from just the chore_name column in the chores table.

	5.
	
GRANT SELECT, INSERT ON
talking_animals
TO sneezy;
	Allows sneezy to SELECT and INSERT into the talking_animals table.

	6.
	
GRANT ALL ON talking_animals
TO bashful;
	Allows bashful to SELECT, UPDATE, INSERT and DELETE on the talking_animals table.

	Now try to write some of your own GRANT statements.

	7.
	GRANT SELECT ON chores TO doc;
	Gives Doc permission to SELECT from chores.

	8.
	GRANT DELETE ON talking_animals TO sleepy WITH GRANT OPTION;
	Gives Sleepy permission to DELETE from talking_animals, and it also gives Sleepy permission to GRANT the DELETE from talking_animals to anyone else.

	9.
	GRANT ALL ON chores TO bashful, doc, dopey, grumpy, happy, sleepy, sneezy;
	Gives ALL of the users all permissions on chores.

	10.
	GRANT SELECT ON woodland_cottage.* TO doc
	This allows you to set the SELECT privilege for Doc all at once for every table in the woodland_cottage database.





GRANT variations



In the exercise you just did, you saw the major variations of the GRANT statement. Here they are:
	You can name multiple users in the same GRANT statement.
Each of the users named will get the same permission granted to them.

	WITH GRANT OPTION gives users permission to give other users the permission they were just given.
It sounds confusing, but it simply means that if the user was given a SELECT on chores, he can give any other user that same permission to do SELECTs on chores.

	A specific column, or columns, in a table can be used instead of the entire table.
The permission can be given to only SELECT from a single column. The only output the user will see will be from that column.

	You can specify more than one permission on a table.
Just list each permission you want to grant on a table using a comma after each.

	GRANT ALL gives users permission to SELECT, UPDATE, INSERT, and DELETE from the specified table.
It’s simply a shorthand way of saying “give users permission to SELECT, UPDATE, INSERT, and DELETE from the specified table.”

	You can specify every table in a database with database_name.*
Much like you use the * wildcard in a SELECT statement, this specifies all the tables in a database.




REVOKE privileges



Suppose we decide to remove the SELECT privilege we gave to Elsie. To do that, we need the REVOKE statement.
Remember our simple GRANT statement? The REVOKE syntax is almost identical. Instead of the word “grant,” it’s “revoke,” and instead of “to” we use “from.”
[image: image with no caption]

You can also just revoke the WITH GRANT OPTION but leave the privilege intact. In this example, happy and sleepy can still DELETE things from the chores table, but they can’t give anyone else that privilege any longer:
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REVOKING a used GRANT OPTION



Consider this scenario. The root user gave sleepy DELETE privileges with GRANT OPTION on the chores table. Then sleepy gave sneezy DELETE privileges on chores, too.
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Suppose the root user changes her mind and takes the privilege away from sleepy. It will also be revoked from sneezy, even though she only revoked it from sleepy.
[image: image with no caption]

A side effect of the REVOKE statement was that sneezy also lost the privilege. There are two keywords you can use that will let you control what you want to happen when you’re revoking.
Brain Power
You’re about to meet the keywords RESTRICT and CASCADE. What do you think each one does?


REVOKING with precision



There are two ways to revoke privileges and ensure that you’re not affecting users other than the one you want to. You can use the keywords CASCADE and RESTRICT to target who keeps and who loses their privileges more precisely.
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The first, CASCADE, removes the privilege from the user you target (in this case, sleepy) as well as anyone else that that user gave permissions to.
[image: image with no caption]

Using RESTRICT when you want to remove a privilege from a user will return an error if that user has granted privileges to anyone else.
[image: image with no caption]

Both retain privileges, and root receives an error. She’s stopped from making the change and gets an error because it will also have an effect on sneezy.
Sharpen your pencil
Someone keeps giving Elsie the wrong privileges. Write the appropriate REVOKE statements to return her to her safe SELECT-only status.
GRANT SELECT, INSERT, DELETE ON locations TO elsie;
_______________________________________________________________________________________
GRANT ALL ON clown_info TO elsie;
_______________________________________________________________________________________
GRANT SELECT, INSERT ON activities TO elsie;
_______________________________________________________________________________________
GRANT DELETE, SELECT on info_location TO elsie
WITH GRANT OPTION;
_______________________________________________________________________________________
GRANT INSERT(location), DELETE ON locations TO elsie;
_______________________________________________________________________________________

Sharpen your pencil Solution
Someone keeps giving Elsie the wrong privileges. Write the appropriate REVOKE statements to return her to her safe SELECT-only status.
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There are no Dumb Questions
	Q:
	Q: I’m still thinking about GRANT statements that specify column names. What happens if you grant with INSERT on a single column of a table?

	A:
	A: Good question. It’s actually a pretty useless privilege to have. If you can only put a value into a single column, you can’t insert an actual row into the table. The only way it can work is if the table only has the one column specified in the GRANT.

	Q:
	Q: Are there other GRANT statements that are just as useless?

	A:
	A: Almost all privileges by column are pretty useless unless they are in conjunction with a SELECT in the GRANT.

	Q:
	Q: Suppose I want to add a user and let him SELECT from all of the tables in all of my databases. Is there an easy way to do that?

	A:
	A: Like much in this chapter, it depends on your flavor of RDBMS. You can grant global privileges in MySQL like this:
GRANT SELECT ON *.*
TO elsie;
The first asterisk refers to all database, the second to all tables.

	Q:
	Q: So is CASCADE the default if you don’t specify how you want to REVOKE?

	A:
	A: Generally CASCADE is the default, but once again, check your RDBMS for specifics.

	Q:
	Q: What happens if I REVOKE something that the user didn’t have to begin with?

	A:
	A: You’ll simply get an error telling you the GRANT didn’t exist in the first place.

	Q:
	Q: What happens if two different people give the user sneezy the same privilege that root is revoking in the previous example?

	A:
	A: That’s when things start to get tricky. Some systems will not pay attention to where the GRANT came from when CASCADE is used, and some will ignore it. It’s yet another case of checking the documentation on your particular software.

	Q:
	Q: Is there anything in addition to tables and columns that I can use GRANT and REVOKE with?

	A:
	A: You can use them with views in exactly the same way you would a table, unless the view is non-updatable. In that case, you wouldn’t be able to INSERT if you had permission to. And just like a table, you can grant access to specific columns in a view.
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That will definitely work. And when you have a few users, that’s definitely the way to go.
But as your organization grows, you’ll start to have classes of users. You might have 10 people who are devoted to data entry, and only need to insert and select from certain tables. You might also have three power users who need to be able to do anything, and lots of users who just need to SELECT. You may even have software and web applications that connect to your database and need to query specific views in specific ways.
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The problem with shared accounts



While some companies get along quite well with a single user account that can get to the database, it’s not the safest way to go. Here’s a sampling of what could go wrong:
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You need a way to give the groups the privileges they need, while at the same time giving each user an individual account.
What you need are roles. A role is a way you can group together specific privileges, and apply those to everyone in a group. Your role becomes an object in your database that you can change as needed when your database changes, without having to explicitly change every single user’s privileges to reflect the database changes.
And setting up a role is really simple:
[image: image with no caption]

Watch it!
There are no roles in MySQL.
Roles are a feature that a future version of MySQL will probably have, but for now, you’ll have to assign your privileges on a single user basis.

To add privileges to the role, you simply treat it as you would a username:
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We’ve created our role and given it privileges. Now we need to assign it to someone...

Using your role



Before creating our role, we could have given our data-entry users privileges directly using the GRANT statements, like so:
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Now all we need to do is substitute the GRANT operation for our new role and apply it to doc. We don’t need to mention the privileges or table because that’s all stored in the data_entry role:
[image: image with no caption]


Role dropping



When you no longer need your role, there’s no reason to keep it around. Use a DROP statement to get rid of it:
DROP ROLE data_entry;
There are no Dumb Questions
	Q:
	Q: What if I want to grant privileges for all the tables in a database? Do I have to type each one?

	A:
	A: No, you can use this syntax:
GRANT SELECT, INSERT, DELETE
ON gregs_list.*
TO jim;
Just name the database and use the * to assign the privileges to all the tables in that database.

	Q:
	Q: If a role is assigned to a user, can you still drop it?

	A:
	A: You can drop roles that are in use. Be very careful when dropping a role that you don’t cut users off from the permissions that they need.

	Q:
	Q: That means that if a user has a role that is then dropped, he loses those permissions?

	A:
	A: That’s exactly right. It’s as though you had explicitly granted him those permissions and then revoked them. Only instead of affecting a single user when you revoke FROM someone, you will have an effect on the permissions of all users assigned a role.

	Q:
	Q: Can a user have more than one role at a time?

	A:
	A: Yes. Just make sure they don’t have conflicting permissions, or you might cause yourself some problems. The denied permissions take precedence over the granted ones.






Sharpen your pencil
Revoking your role
Revoking a role works much like revoking a grant. See if you can write the statement to revoke data_entry from Doc without looking back in the chapter.

Sharpen your pencil Solution
Revoking a role works much like revoking a grant. See if you can write the statement to revoke data_entry from Doc without looking back in the chapter.
REVOKE data_entry FROM doc;


Using your role WITH ADMIN OPTION



Just like the GRANT statement has WITH GRANT OPTION, a role has the similar WITH ADMIN OPTION. This option allows anyone with that role to grant that role to anyone else. For example, if we use this statement:
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doc now has admin privileges, and he can grant happy the data_entry role the same way it was granted to him:
GRANT data_entry TO happy;
When used with a role, the REVOKE command has the same keywords CASCADE and RESTRICT. Let’s take a look at how they work:
REVOKE role with CASCADE



Used with CASCADE, the REVOKE affects everyone down the chain as well as the original target:
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REVOKE role with RESTRICT



Using RESTRICT when you want to remove a privilege from a user will return an error if that user has granted privileges to anyone else.
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Both retain privileges, and root receives an error. She’s stopped from making the change because it will also have an effect on user happy.
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Yes, it’s time to get Greg’s employees set up to use gregs_list more securely.
Greg will need to go through the steps in this chapter and protect the root account, figure out what his employees need, and give them the correct privileges.
Lucky you, you get to BE Greg...
BE Greg
[image: image with no caption]

Your job is to play Greg one last time and fix up the user side of his database so his employees can’t accidentally mess things up.
Read the descriptions of the jobs for each user and come up with multiple GRANT statements that give them the data they need while not letting them access anything they shouldn’t.
[image: image with no caption]

Frank: “I’m responsible for finding job matches for prospective job openings. I never enter anything in the database, although I do delete job listings when I find matches or the opening is filled. I sometimes need to look up contact info in my_contacts as well.”
Jim: “I enter all the new data into the entire database. I’ve gotten really good at inserting, now that I can’t accidentally enter an X for gender. I also update data. I’m learning to delete, but so far Greg tells me not to. Of course, what he doesn’t know...”
Joe: “I was just hired by Greg to manage the matchmaking side of things. He wants to integrate his contact info into a web site. I’m more a web developer than an SQL guy, but I can do simple selects. I don’t do inserts. Or Windows. Sorry, bad joke.”
Take a look at the gregs_list database and give these guys some GRANTs before they damage some data.


Write the command to give the user currently known as “root” a password.
_______________________________________________________________________________
Write three commands to create user accounts for each of the three employees.
_______________________________________________________________________________
_______________________________________________________________________________
_______________________________________________________________________________
Write GRANT statements for each new employee to give him the correct permissions.
_______________________________________________________________________________
_______________________________________________________________________________
_______________________________________________________________________________
_______________________________________________________________________________
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BE Greg SOLUTION
[image: image with no caption]

Your job is to play Greg one last time and fix up the user side of his database so his employees can’t accidentally mess things up.
Read the descriptions of the jobs for each user and come up with multiple GRANT statements that give them the data they need while not letting them access anything they shouldn’t.
Write the command to give the user currently known as “root” a password.
SET PASSWORD FOR root@localhost = PASSWORD(‘gr3GRu1z’);
Write three commands to create user accounts for each of the three employees.
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Write GRANT statements for each new employee to give him the correct permissions.
[image: image with no caption]




Combining CREATE USER and GRANT



[image: image with no caption]

Yes we can. All we need is to combine the two parts you’ve already seen. These are the CREATE USER and GRANT statements we used for Elsie:
CREATE USER elsie
IDENTIFIED BY 'cl3v3rp4s5w0rd';


GRANT SELECT ON
clown_info
TO elsie;
We can combine them and leave out the CREATE USER part. Because the user elsie has to be created before she can have privileges granted to her, your RDBMS checks to see if she exists, and if not, it automatically creates her account.
GRANT SELECT ON
clown_info
TO elsie
IDENTIFIED BY 'cl3v3rp4s5w0rd';

Greg’s List has gone global!



Thanks to all your help, Greg is now so comfortable with using SQL—and teaching Jim, Frank, and Joe how to use it—that he’s expanded Greg’s List to include to include local classified advertisements and forums as well.
And the best news of all? It’s been such a success in Dataville that over 500 cities worldwide now have their own Greg’s Lists, and Greg is front-page news!
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(the last) SQL Cross
Yes, it’s a sad day, you’re looking at the last crossword in the book. Take a deep breath, we’ve crammed this one full of keywords and commands to make it last longer. Enjoy!
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Across
1. _____ _____ gives users permission to SELECT, UPDATE, INSERT, and DELETE from the specified table.
3. This function returns each unique value only once, with no duplicates.
6. _____tables won’t have duplicate data, which will reduce the size of your database.
7. Granting a role WITH _____ OPTION allows a user ito grant the role to someone else.
11. _____PASSWORD FOR ‘root’@’localhost’ = PASSWORD(‘b4dcl0wnZ’);
13. Values stored in CHAR or VARCHAR columns are known as these.
16. Using _____ when you want to remove a privilege from a user will return an error if that user has granted privileges to anyone else.
17. With an inner join, you’re comparing rows from two tables, but the _____ of those two tables doesn’t matter.
18. We can use a _____-join to simulate having two tables.
20. If changing any of the non-key columns might cause any of the other columns to change, you have a transitive _____.
23. If the subquery stands alone and doesn’t reference anything from the outer query, it is a _____ subquery.
24. This means that your data has been broken down into the smallest pieces of data that can’t or shouldn’t be divided.
25. To help you decide what steps in your SQL can be considered a transaction, remember the acronym _____.
26. A _____ OUTER JOIN takes all the rows in the left table and matches them to rows in the RIGHT table.
27. A _____ subquery means that the inner query relies on the outer query before it can be resolved.
Down
1. You can control exactly what users can do to tables and columns with the _____ statement
2. A _____ functional dependency means that a non-key column is related to any of the other non-key columns.
4. You can only have one AUTO_ INCREMENT field per table, it has to be an _____ data type.
5. A _____ KEY is a PRIMARY KEY composed of multiple columns, creating a unique key.
8. You can find the largest value in a column with this function.
9. Assigning this is a way you can group together specific privileges, and apply those to everyone in a group.
10. Use these two words to alphabetically order your results based on a column you specify.
12. The non-equijoin returns any rows that are not _____.
13. Use this clause in your update statement to change a value.
14. A self-_____ foreign key is the primary key of a table used in that same table for another purpose.
15. During a _____, if all the steps can’t be completed without interference, none of them should be completed.
19. A subquery is always a single _____ statement.
21. These joins only work if the column you’re joining by has the same name in both tables.
22. A _____ constraint restricts what values you can insert into a column.
24. Our table can be given new columns with the ALTER statement and _____ COLUMN clause.

Your SQL Toolbox



Congratulations, you’ve completed Chapter 12! Take a minute and review the SQL security principles we just covered. For a complete list of tooltips in the book, see Appendix C.
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(the last) SQL Cross Solution
[image: image with no caption]



How about a Greg’s List in your city?



[image: image with no caption]


Use SQL on your own projects, and you too could be like Greg!



We’ve loved having you here in Dataville. And we’re sad to see you go, but there’s nothing like taking what you’ve learned and putting it to use in your own databases—we’re sure there are clowns that need tracking, or doughnuts that need testing, or [insert your name here]’s Lists that need creating wherever you are. There are still a few more gems for you in the back of the book, an index to read through, and then it’s time to take all these new ideas and put them into practice. We’re dying to hear how things go, so drop us a line at the Head First Labs web site, www.headfirstlabs.com, and let us know how SQL is paying off for YOU!


Appendix A. Leftovers: The Top Ten Topics (we didn’t cover)
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Even after all that, there’s a bit more. There are just a few more things we think you need to know. We wouldn’t feel right about ignoring them, even though they only need a brief mention. So before you put the book down, take a read through these short but important SQL tidbits. Besides, once you’re done here, all that’s left is another two appendixes... and the index... and maybe some ads... and then you’re really done. We promise!
#1. Get a GUI for your RDBMS



While it’s important to be able to code your SQL directly into a console, you know what you’re doing now. You deserve an easier way to create your tables and see the contents of them.
Every RDBMS has some sort of graphical user interface associated with it. Here’s a brief rundown of the GUI tools available for MySQL.
MySQL GUI tools



When you download MySQL, you can also download the MySQL GUI tools, and most importantly, MySQL Administrator. You can get the bundle directly from this page:
http://dev.mysql.com/downloads/gui-tools/5.0.html
It’s available for Windows, Mac, and Linux. The MySQL Administrator allows you to easily view, create, and modify your databses and tables.
You’ll also like the MySQL Query Browser. There, you can type your queries and see the results inside the software interface, rather than in a console window.
[image: image with no caption]


Other GUI tools



There are quite a few other options out there. We’ll leave it to you to pick the one you like best from these. There are many more not mentioned here, which you can easily find by doing a web search.
For Mac, you might try CocoaMySQL:
http://cocoamysql.sourceforge.net/
[image: image with no caption]

If you need a web-based solution, try phpMyAdmin. This works well if you are using a web hosting account with MySQL on a remote web server. It’s not so good if you are using your local machine. More information can be found here:
http://www.phpmyadmin.net/
Here are a few more commonly used tools. Some are for PC only; your best bet is to visit the sites and read their latest release information to find out if they’ll work for you:
Navicat offers a 30 day free trial here:
http://www.navicat.com/
SQLyog offers a free Community Edition here:
http://www.webyog.com/en/


#2. Reserved Words and Special Characters



The SQL language consists of quite a few reserved keywords. It’s best to leave those words out of your database, table, and column names altogether. Even though you might like to name your new table “select”, try to come up with something more descriptive, which doesn’t use the word “select” at all. If you must use a reserved keyword, try to use it with other words and underscores so as not to confuse your RDBMS. For your convenience, on the righthand page is a list of those reserved words you’ll want to avoid in your names:
To further complicate matters, SQL has a list of non-reserved words that may become reserved in future releases of SQL. We won’t list those here, but you can find them in that RDBMS-specific reference book you should buy when you finish with this book.
Special Characters



Here’s a list of most of the characters SQL uses and what they’re used for. As with the reserved words, it’s best to avoid using these in your names, with the exception of the underscore (_), which we encourage you to use in your names. In general, it’s best to avoid anything except letters and underscores in your table names. And numbers aren’t a great idea either, unless they are descriptive in some way.
[image: image with no caption]

Here’s a quick look at the mathematical operators:
	+
	Addition
	+
	Subtraction
	*
	Between two values, the asterisk acts as a multiplication symbol
	+
	Division



And the comparison operators:
	>
	Greater than
	!>
	Not greater than
	>=
	Greater than or equal to

	<
	Less than
	!>
	Not less than
	>=
	Less than or equal to

	=
	Equal to
	<>
	Not equal to
	!=
	Not equal to



	&
	|
	^
	~

	Not covered in this book. Check your RDBMS’s manual for info.




Reserved Words



Note
It’s a good idea to glance through these whenever you’re giving something a single-word name to make sure you aren’t using one of them.

	A
	
ABSOLUTE ACTION ADD ADMIN AFTER AGGREGATE ALIAS ALL ALLOCATE ALTER AND ANY ARE ARRAY AS
ASC ASSERTION AT AUTHORIZATION

	B
	
BEFORE BEGIN BINARY BIT BLOB BOOLEAN BOTH BREADTH BY

	C
	
CALL CASCADE CASCADED CASE CAST CATALOG CHAR CHARACTER CHECK CLASS CLOB CLOSE COLLATE
COLLATION COLUMN COMMIT COMPLETION CONNECT CONNECTION CONSTRAINT CONSTRAINTS
CONSTRUCTOR CONTINUE CORRESPONDING CREATE CROSS CUBE CURRENT CURRENT_DATE
CURRENT_PATH CURRENT_ROLE CURRENT_TIME CURRENT_TIMESTAMP CURRENT_USER CURSOR CYCLE

	D
	
DATA DATE DAY DEALLOCATE DEC DECIMAL DECLARE DEFAULT DEFERRABLE DEFERRED DELETE DEPTH
DEREF DESC DESCRIBE DESCRIPTOR DESTROY DESTRUCTOR DETERMINISTIC DICTIONARY DIAGNOSTICS
DISCONNECT DISTINCT DOMAIN DOUBLE DROP DYNAMIC

	E
	
EACH ELSE END END_EXEC EQUALS ESCAPE EVERY EXCEPT EXCEPTION EXEC EXECUTE EXTERNAL

	F
	
FALSE FETCH FIRST FLOAT FOR FOREIGN FOUND FROM FREE FULL FUNCTION

	G
	
GENERAL GET GLOBAL GO GOTO GRANT GROUP GROUPING

	H
	
HAVING HOST HOUR

	I
	
IDENTITY IGNORE IMMEDIATE IN INDICATOR INITIALIZE INITIALLY INNER INOUT INPUT INSERT
INT INTEGER INTERSECT INTERVAL INTO IS ISOLATION ITERATE

	J
	JOIN

	K
	KEY

	L
	
LANGUAGE LARGE LAST LATERAL LEADING LEFT LESS LEVEL LIKE LIMIT LOCAL LOCALTIME
LOCALTIMESTAMP LOCATOR

	M
	
MAP MATCH MINUTE MODIFIES MODIFY MODULE MONTH

	N
	
NAMES NATIONAL NATURAL NCHAR NCLOB NEW NEXT NO NONE NOT NULL NUMERIC

	O
	
OBJECT OF OFF OLD ON ONLY OPEN OPERATION OPTION OR ORDER ORDINALITY OUT OUTER OUTPUT

	P
	
PAD PARAMETER PARAMETERS PARTIAL PATH POSTFIX PRECISION PREFIX PREORDER PREPARE
PRESERVE PRIMARY PRIOR PRIVILEGES PROCEDURE PUBLIC

	Q
	 
	R
	
READ READS REAL RECURSIVE REF REFERENCES REFERENCING RELATIVE RESTRICT RESULT RETURN
RETURNS REVOKE RIGHT ROLE ROLLBACK ROLLUP ROUTINE ROW ROWS

	S
	
SAVEPOINT SCHEMA SCROLL SCOPE SEARCH SECOND SECTION SELECT SEQUENCE SESSION
SESSION_USER SET SETS SIZE SMALLINT SOME SPACE SPECIFIC SPECIFICTYPE SQL SQLEXCEPTION
SQLSTATE SQLWARNING START STATE STATEMENT STATIC STRUCTURE SYSTEM_USER

	T
	
TABLE TEMPORARY TERMINATE THAN THEN TIME TIMESTAMP TIMEZONE_HOUR TIMEZONE_MINUTE TO
TRAILING TRANSACTION TRANSLATION TREAT TRIGGER TRUE

	U
	
UNDER UNION UNIQUE UNKNOWN UNNEST UPDATE USAGE USER USING

	V
	
VALUE VALUES VARCHAR VARIABLE VARYING VIEW

	W
	
WHEN WHENEVER WHERE WITH WITHOUT WORK WRITE

	X
	 
	Y
	YEAR

	Z
	ZONE





#3. ALL, ANY, and SOME



There are three keywords that come in very handy with subqueries. These are ALL, ANY, and SOME. They work with comparison operators and sets of results. Before we get to those, let’s take a quick peek back at the IN operator we talked about in Chapter 9:
[image: image with no caption]

This query returns the name of any restaurant with the same rating as the result of our subquery in the set in parentheses. Our results will be: The Shack and Ribs ’n’ More.
restaurant_ratings
	name
	rating

	Pizza House
	3

	The Shack
	7

	Arthur’s
	9

	Ribs ‘n’ More
	5



Using ALL



Now consider this query:
SELECT name, rating FROM restaurant_ratings
WHERE rating > ALL
(SELECT rating FROM restaurant_ratings
WHERE rating > 3 AND rating < 9);
This time we’re going to get any restaurants with a higher rating than all of the ratings in our set. Our result here will be Arthur’s.
Greater than ALL finds any values larger than the biggest value in the set.


Here’s a query with <:
SELECT name, rating FROM restaurant_ratings
WHERE rating < ALL
(SELECT rating FROM restaurant_ratings WHERE
rating > 3 AND rating < 9);
We can also use >= and <= with ALL. This query will give us both Pizza Shack, and Ribs ’n’ More. We get the ratings greater than our set, as well as any that equal the largest one in our set, which is 7:
[image: image with no caption]

Less than ALL finds any values smaller than the smallest value in the set.



Using ANY



ANY evaluates as true if ANY of the set matches the condition. Take the following example:
SELECT name, rating FROM restaurant_ratings
WHERE rating > ANY
(SELECT rating FROM restaurant_ratings WHERE
rating > 3 AND rating < 9);
Greater than ANY finds any values larger than the smallest value in the set.


We can read this as: select any rows where the rating is greater than any of (5, 7). Since The Shack has a rating of 7, which is greater than 5, it is returned. And Arthur’s with a rating of 9 is also returned.
Less than ANY finds any values smaller than the largest value in the set.



Using SOME



SOME means the same thing as ANY in standard SQL syntax, and in MySQL. Check your flavor of RDBMS to confirm that it works that way for you.


#4. More on Data Types



You know the most common data types, but there are a few details that can help you fine-tune your columns even more. Let’s take a closer look at some new types, and a closer look at some that you’ve already been using.
BOOLEAN



The boolean type allows you to store ‘true’, ‘false’, or it can be left NULL. It’s great for any sort of true/false column. Behind the scenes, your RDBMS is storing a 1 for true values, and a 0 for false values. You can insert 1 or ‘true’, 0 or ‘false’.

INT



We’ve used INT throughout the book. INT can hold values in the range 0 to 4294967295. That’s if you only want to use positive values, and it’s what is known as an unsigned integer.
If you want to use negative and positive values in your integer, you need to make it a signed integer. A signed integer can hold values from –2147483648 to 2147483647. To tell your RDBMS that you want your INT signed, use this syntax when you create it:
INT(SIGNED)

Other INT types



You already know INT, but the two types SMALLINT and BIGINT fine-tune it a bit. They specify a maximum number that can be stored.
The ranges of values they can store vary according to your DBMS. MySQL ranges are:
	 	signed
	unsigned

	SMALLINT
	–32768 to 32767
	0 to 65535

	BIGINT
	–9223372036854775808 to 9223372036854775807
	0 to 18446744073709551615



MySQL takes it a step farther and adds these types at well:
	 	signed
	unsigned

	TINYINT
	–128 to 127
	0 to 255

	MEDIUMINT
	–8388608 to 8388607
	0 to 16777215




DATE and TIME types



Here’s a rundown of the format in which MySQL stores your date and time data types:
	DATE
	YYYY-MM-DD

	DATETIME
	YYYY-MM-DD HH:MM:SS

	TIMESTAMP
	YYYYMMDDHHMMSS

	TIME
	HH:MM:SS



some_dates
	a_date

	2007-08-25 22:10:00

	1925-01-01 02:05:00



When you SELECT a date or time type, you can modify what your RDBMS returns. Functions to do this vary by RDBMS. Here’s an example of the MySQL function DATE_FORMAT()
Suppose you had the column, a_date:
[image: image with no caption]

The %M and %Y tell the function how you want to format the dates. Here’s what your results would look like:
	a_date

	August 2007

	January 1925



We don’t have room here to go into all the formatting options; there are a huge number of them. But with them, you can get exactly what you need from your date and time fields, without having to see what you don’t need.


#5. Temporary tables



We’ve created lots of tables in this book. Each time we create a table, our RDBMS stores the structure of that table. When we insert data into it, that data is stored. The table and the data in it are saved. If you sign out of your SQL session in your terminal window or GUI software, that table and the data in it will still exist. The data stays around until you delete it; the table persists until you drop it.
SQL offers another type of table, known as a temporary table. A temporary table exists from the time you create it until you drop it, or until the user session ends. By session we mean the time you are signed in to your account until you sign out or end your GUI program. You can also drop it explicitly with the DROP statement.
Reasons you might want a temporary table:



	You can use it to hold intermediate results—for example, performing some mathematical operation on a column, the results of which you will need to reuse during the session, but not the next session.

	You want to capture the contents of a table at a particular moment.

	Remember when we converted Greg’s List from one table to many? You can create temporary tables to help you restructure your data, and know that they’ll go away when you’re finished with your session.

	If you eventually use SQL with a programming language, you can create temporary tables as you gather data, then store the final results in a persistent table.




Create a temporary table



The syntax to create a temporary table in MySQL is simple; you add the keyword
[image: image with no caption]

Watch it!
Temporary table-creation syntax varies greatly by RDBMS
Make sure to check your RDBMS’s documentation for this feature.


A temporary table shortcut



You can create your temporary table from a query like this:
[image: image with no caption]



#6. Cast your data



Sometimes you have one type of data in a column, but you want it to be a different data type when it comes out. SQL has a function called CAST() that can take data of one type and convert it to another.
The syntax is:
CAST(your_column, TYPE)
TYPE can be one of these:
CHAR()
DATE
DATETIME
DECIMAL
SIGNED [INTEGER]
TIME
UNSIGNED [INTEGER]
Some situations where you might want to use CAST()



Convert a string with a date into a DATE type:
[image: image with no caption]

Convert an integer to a decimal:
[image: image with no caption]

Some other places you can use CAST() include the value list of an INSERT statement and inside the column list of a SELECT.

You can’t use CAST() in these situations



* Decimal to integer
* TIME, DATE, DATETIME, CHAR to DECIMAL, or INTEGER.
But some other places you can use CAST() include the value list of an INSERT statement and inside the column list of a SELECT.


#7. Who are you? What time is it?



Sometimes you might have more than one user account on your RDBMS, each one with different permissions and roles. If you need to know which account you are currently using, this command will tell you:
SELECT CURRENT_USER;
This will also tell you what your host machine is. If your RDBMS is on the same computer as you are on, and you’re using the root account, you’ll see this:
root@localhost
You can get the current date and time with these commands:
[image: image with no caption]


#8. Useful numeric functions



Here’s a rundown of functions that work with numeric data types. Some you’ve seen already:
	numeric function
	what does it do?

	ABS(x)
	Returns the absolute value of x

	query
	result

	SELECT ABS(-23);
	23

	ACOS(x)
	Returns the arccosine of x

	SELECT ACOS(0);
	1.5707963267949

	ASIN()
	Returns the arcsine of x
	 
	SELECT ASIN(0.1);
	0.10016742116156

	ATAN(x,y)
	Returns the arctangent of x and y

	SELECT ATAN(-2,2);
	-0.78539816339745

	CEIL(x)
	Returns the smallest integer that is greater than or equal to x. The return value will be a BIGINT.

	SELECT CEIL(1.32);
	2

	COS(x)
	Returns the cosine of x in radians

	SELECT COS(1);
	0.54030230586814

	COT(x)
	Returns the cotangent of x

	SELECT COT(12);
	-1.5726734063977

	EXP(x)
	Returns the value of e raised to the power of x

	SELECT EXP(-2);
	0.13533528323661

	FLOOR(x)
	Returns the largest integer that is less than or equal to x

	SELECT FLOOR(1.32);
	1

	FORMAT(x,y)
	Converts x to a formatted text string rounded to y decimal places

	SELECT FORMAT(3452100.50,2);
	3,452,100.50

	LN(x)
	Returns the natural logarithm of x

	SELECT LN(2);
	0.69314718055995

	LOG(x) and LOG(x,y)
	Returns the natural logarithm of x, or with two parameters returns the log of x for base y

	SELECT LOG(2);
	0.69314718055995

	SELECT LOG(2,65536);
	16

	MOD(x,y)
	Returns the remainder of x divided by y

	query
	result

	SELECT MOD(249,10);
	9

	PI()
	Returns the value of pi

	 	SELECT PI();
	3.141593

	POWER(x,y)
	Returns the value of x raised to the power of y

	 	SELECT POW(3,2);
	9

	 	RADIANS(x)
	Returns x converted from degrees to radians

	 	SELECT RADIANS(45);
	0.78539816339745
	 
	RAND()
	Returns a random floating-point value
	 
	 	SELECT RAND();
	0.84655920681223
	 
	ROUND(x)
	Returns the value of x rounded to the nearest integer
	 
	 	SELECT ROUND(1.34);
	1
	 
	 	SELECT ROUND(-1.34);
	-1
	 
	ROUND(x,y)
	Returns the value of x rounded to y decimal places
	 
	 	SELECT ROUND(1.465, 1);
	1.5
	 
	 	SELECT ROUND(1.465, 0);
	1
	 
	 	SELECT ROUND(28.367, -1);
	30
	 
	SIGN(x)
	Returns 1 when x is positive, 0 when x is 0, or –1 when x is negative
	 
	 	SELECT SIGN(-23);
	-1
	 
	SIN(x)
	Returns the sine of x
	 
	 	SELECT SIN(PI());
	1.2246063538224e-16
	 
	SQRT(x)
	Returns the square root of x
	 
	 	SELECT SQRT(100);
	10
	 
	TAN(x)
	Returns the tangent of x
	 
	 	SELECT TAN(PI());
	-1.2246063538224e-16
	 
	TRUNCATE(x,y)
	Returns the number x truncated to y decimal places
	 
	 	SELECT TRUNCATE(8.923,1);
	8.9
	 



#9. Indexing to speed things up



You know all about primary key and foreign key indexes. Those types of indexes are great for tying multiple tables together and enforcing data integrity. But you can also create indexes on columns to make your queries faster.
When a WHERE is done on an unindexed column, the RDBMS starts from the beginning of that column and works its way through, one row at a time. If your table is huge, and we mean 4 million rows huge, that can begin to take perceptible time.
When you create an index on a column, your RDBMS keeps additional information about the column that speeds that searching up tremendously. The additional information is kept in a behind-the-scenes table that is in a specific order the RDBMS can search through more quickly. The trade-off is that indexes take up space. So you have to consider creating some columns as indexes, the ones you’ll search on frequently, and not indexing others.
Here’s the ALTER table code to add an index to a column:
ALTER TABLE my_contacts
ADD INDEX (last_name);
There’s a bit more theory behind indexing, but this is the basic idea.

#10. 2-minute PHP/MySQL



Before we leave, let’s take a very quick look at how PHP and MySQL can interact together to help you get your data on the Web. This is only a tiny taste of what you can do, and you should certainly read more about this.
This example assumes you are somewhat familiar with PHP. And we know you’re comfortable writing queries at this point. The code below connects to a database named gregs_list and selects all the first and last names of people in the my_contacts table. The PHP code takes all that data from the database and stores it in an array. The last part of the code prints all the first and last names on a web page:
<?php
$conn = mysql_connect("localhost","greg","gr3gzpAs");
if (!$conn)
  {
    die('Did not connect: ' . mysql_error());
  }

mysql_select_db("my_db", $conn);

$result = mysql_query("SELECT first_name, last_name FROM my_contacts");

while($row = mysql_fetch_array($result))
  {
    echo $row['first_name'] . " " . $row['last_name'];
    echo "<br />";
  }

mysql_close($conn);
?>
We’ll save this file as gregsnames.php on a web server.
A closer look at each line



<?php
This first line tells the web server that PHP code follows.
$conn = mysql_connect("localhost","greg","gr3gzpAs");
To connect to gregs_list, we have to tell the web server where our RDBMS is located, what our username is, and what our password is. We create a connection string with this information, and we name it $conn. The PHP function mysql_connect() takes that info and reaches out to our RDBMS to see if it can communicate with it.
if (!$conn)
  {
    die('Did not connect: ' . mysql_error());
  }
If it didn’t succeed, PHP will send us a message telling us why it couldn’t connect to the RDBMS, and the PHP will stop being processed.
mysql_select_db("my_db", $conn);
Okay, so our connection to the RDBMS works. We now have to tell the PHP which database we’re interested in. We want to USE our favorite database, gregs_list.
$result = mysql_query("SELECT first_name, last_name FROM my_contacts");
We’ve got our database selected, and we’re connected, but we have no query. We write one and use the mysql_query() function to send it to the RDBMS. All the rows returned get stored in an array named $result.
while($row = mysql_fetch_array($result))
  {
Now we use PHP to get all those rows out of $result and on to the web page. This is done by a while loop, which goes through, one row at a time, until it reaches the end of the data.
  echo $row['first_name'] . " " . $row['last_name'];
  echo "<br />";
}
These two PHP echo statements write the first and last name of each row to the web page. An HTML <br> tag is inserted between each line.
mysql_close($conn);
When we finish writing all the names, we close the connection to the RDBMS. It’s just like logging out of your terminal.
?>
Finally, we end the PHP script.



Appendix B. MySQL Installation: Try it out for yourself



[image: image with no caption]

All your new SQL skills won’t do you much good without a place to apply them. This appendix contains instructions for installing your very own MySQL RDBMS for you to work with.
Get started, fast!



Because it’s no fun to have a book on SQL without being able to try it out for yourself, here’s a brief introduction to installing MySQL on Windows and Mac OS X.
NOTE: This section covers Windows 2000, XP, or Windows Server 2003, or other 32-bit Windows operating system. For Mac, it applies to Mac OS X 10.3.x or newer.
We’ll take you through the downloading and installing of MySQL. The official name for the free version of the MySQL RDBMS server these days is MySQL Community Server.

Instructions and Troubleshooting



The following is a list of steps for installing MySQL on Windows and Mac OS X. This is not meant to replace the excellent instructions found on the MySQL web site, and we strongly encourage you to go there and read them! For much more detailed directions, as well as a troubleshooting guide, go here:
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You’ll also like the MySQL Query Browser we talked about in #1. Get a GUI for your RDBMS. There, you can type your queries and see the results inside the software interface, rather than in a console window.

Steps to Install MySQL on Windows



	Go to:
http://dev.mysql.com/downloads/mysql/5.0.html
and click on the MySQL Community Server download button.
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	Choose Windows from the list.
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Download your installer



	Under Windows downloads, we recommend that you choose the Windows ZIP/Setup.EXE option because it includes an installer that greatly simplifies the installation. Click on Pick a Mirror.
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	You’ll see a list of locations that have a copy you can download; choose the one closest to you.

	When the file has finished downloading, double-click to launch it. At this point, you will be walked through the installation with the Setup Wizard. Click the Next button.
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Pick a destination folder



	You’ll be asked to choose Typical, Complete, or Custom. For our purposes in this book, choose Typical.
You can change the location on your computer where MySQL will be installed, but we recommend that you stay with the default location:
C:\Program Files\MySQL\MySQL Server 5.0
Click the Next button.
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Click “Install” and you’re done!



	You’ll see the “Ready to Install” dialog with the Destination Folder listed. If you’re happy with the destination directory, click Install. Otherwise, go Back, Change the directory, and return here.
Click Install.





Steps to Install MySQL on Mac OS X



If you are running Mac OS X Server, a version of MySQL should already be installed.
Before you begin, check to see if you already have a version installed. Go to Applications/Server/MySQL Manager to access it.
	Go to:
http://dev.mysql.com/downloads/mysql/5.0.html
and click on the MySQL Community Server download button.
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	Choose Mac OS X (package format) from the list.
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	Choose the appropriate package for your Mac OS X version. Click on Pick a Mirror.

	You’ll see a list of locations that have a copy you can download; choose the one closest to you.

	When the file has finished downloading, double-click to launch it. When you’ve installed MySQL, go look at the online documentation for how to access your install using the query browser we talked about in #1. Get a GUI for your RDBMS.
But if you’re in a hurry, here’s a quick way in using the Terminal.
You can now open a Terminal window on your Mac and type:
shell> cd /usr/local/mysql
shell> sudo ./bin/mysqld_safe
(Enter your password, if necessary)
(Press Control-Z)
shell> bg
(Press Control-D or enter exit to exit the shell)





Appendix C. Tools Roundup: All your new SQL tools
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Here are all your SQL tools in one place for the first time, for one night only (kidding)! This is a roundup of all the SQL tools we’ve covered. Take a moment to survey the list and feel great—you learned them all!

Appendix D.  



Symbols



= >< > < >= <=
You’ve got a whole bunch of equality and inequality operators at your disposal.
Chapter 2

A



ALTER with CHANGE
Lets you change both the name and data type of an existing column.
Chapter 5
ALTER with MODIFY
Lets you change just the data type of an existing column.
Chapter 5
ALTER with ADD
Lets you add a column to your table in the order you choose.
Chapter 5
ALTER with DROP
Lets you drop a column from your table.
Chapter 5
ALTER TABLE
Lets you change the name of your table and its entire structure while retaining the data inside of it.
Chapter 5
AND and OR
With AND and OR, you can combine your conditional statements in your WHERE clauses for more precision.
Chapter 2
ATOMIC DATA
Data in your columns is atomic if it’s been broken down into the smallest pieces that you need.
Chapter 4
ATOMIC DATA RULE 1
Atomic data can’t have several bits of the same type of data in the same column.
Chapter 4
ATOMIC DATA RULE 2
Atomic data can’t have multiple columns with the same type of data.
Chapter 4
AUTO_INCREMENT
When used in your column declaration, that column will automatically be given a unique integer value each time an INSERT command is performed.
Chapter 4
AVG
Returns the average value in a numeric column.
Chapter 6

B



BETWEEN
Lets you select ranges of values.
Chapter 2

C



CHECK CONSTRAINTS
Use these to only allow specific values to be inserted or updated in a table.
Chapter 11
CHECK OPTION
Use this when creating an updatable view to force all inserts and updates to satisfy a WHERE clause in the view.
Chapter 11
COMMA JOIN
The same thing as a CROSS JOIN, except a comma is used instead of the keywords CROSS JOIN.
Chapter 8
Composite key
This is a primary key made up of multiple columns which create a unique key value.
Chapter 7
COUNT
Can tell you how many rows match a SELECT query without you having to see the rows. COUNT returns a single integer value.
Chapter 6
CREATE TABLE
Starts setting up your table, but you’ll also need to know your COLUMN NAMES and DATA TYPES. You should have worked these out by analyzing the kind of data you’ll be putting in your table.
Chapter 1
CREATE TABLE AS
Use this command to create a table from the results of any SELECT statement.
Chapter 10
CREATE USER
Statement used by some RDBMSs that lets you create a user and give him a password.
Chapter 12
CROSS JOIN
Returns every row from one table crossed with every row from the second table. Known by many other names including Cartesian Join and No Join.
Chapter 8

D



DELETE
This is your tool for deleting rows of data from your table. Use it with a WHERE clause to precisely pinpoint the rows you want to remove.
Chapter 3
DISTINCT
Returns each unique value only once, with no duplicates.
Chapter 6
DROP TABLE
Lets you delete a table if you make a mistake, but you’ll need to do this before you start using INSERT statements which let you add the values for each column.
Chapter 1

E



EQUIJOIN and NON-EQUIJOIN
Both are inner joins. The equijoin returns rows that are equal, and the non-equijoin returns any rows that are not equal.
Chapter 8
Escape with ' and \
Escape out apostrophes in your text data with an extra apostrophe or backslash in front of it.
Chapter 2
EXCEPT
Use this keyword to return only values that are in the first query BUT NOT in the second query.
Chapter 10

F



FIRST NORMAL FORM (1NF)
Each row of data must contain atomic values, and each row of data must have a unique identifier.
Chapter 4
Foreign Key
A column in a table that references the primary key of another table.
Chapter 7

G



GRANT
This statement lets you control exactly what users can do to tables and columns based on the privileges you give them.
Chapter 12
GROUP BY
Consolidates rows based on a common column.
Chapter 6

I



INNER JOIN
Any join that combines the records from two tables using some condition.
Chapter 8
Inner query
A query inside another query. Also known as a subquery.
Chapter 9
INTERSECT
Use this keyword to return only values that are in the first query AND also in the second query.
Chapter 10
IS NULL
Use this to create a condition to test for that pesky NULL value.
Chapter 2

L



LEFT OUTER JOIN
A LEFT OUTER JOIN takes all the rows in the left table and matches them to rows in the RIGHT table.
Chapter 10
LIKE with % and _
Use LIKE with the wildcards to search through parts of text strings.
Chapter 2
LIMIT
Lets you specify exactly how many rows to return, and which row to start with.
Chapter 6

M



Many-to-Many
Two tables are connected by a junction table, allowing many rows in the first to match may rows in the second, and vice versa.
Chapter 7
MAX and MIN
Return the largest value in a column with MAX, and the smallest with MIN.
Chapter 6

N



NATURAL JOIN
An inner join that leaves off the “ON” clause. It only works if you are joining two tables that have the same column name.
Chapter 8
Noncorrelated Subquery
A subquery which stands alone and doesn’t reference anything from the outer query.
Chapter 9
NON-UPDATABLE VIEWS
Views that can’t be used to INSERT or UPDATE data in the base table.
Chapter 11
NOT
NOT lets you negate your results and get the opposite values.
Chapter 2
NULL and NOT NULL
You’ll also need to have an idea which columns should not accept NULL values to help you sort and search your data. You’ll need to set the columns to NOT NULL when you create your table.
Chapter 1

O



One-to-Many
A row in one table can have many matching rows in a second table, but the second table may only have one matching row in the first.
Chapter 7
One-to-One
Exactly one row of a parent table is related to one row of a child table.
Chapter 7
ORDER BY
Alphabetically orders your results based on a column you specify.
Chapter 6
Outer Query
A query which contains an inner query or subquery.
Chapter 9

P



PRIMARY KEY
A column or set of columns that uniquely identifies a row of data in a table.
Chapter 4
RIGHT OUTER JOIN
A RIGHT OUTER JOIN takes all the rows in the right table and matches them to rows in LEFT table.
Chapter 10

S



Schema
A description of the data in your database along with any other related objects and the way they all connect.
Chapter 7
Second Normal Form (2NF)
Your table must be in 1NF and contain no partial functional dependencies to be in 2NF.
Chapter 7
SELECT *
Use this to select all the columns in a table.
Chapter 2
SELF-JOIN
The self-join allows you to query a single table as though there were two tables with exactly the same information in them.
Chapter 10
SELF-REFERENCING FOREIGN KEY
This is a foreign key in the same table it is a primary key of, used for another purpose.
Chapter 10
SET
This keyword belongs in an UPDATE statement and is used to change the value of an existing column.
Chapter 3
SHOW CREATE TABLE
Use this command to see the correct syntax for creating an existing table.
Chapter 4
String functions
Lets you modify copies of the contents of string columns when they are returned from a query. The original values remain untouched.
Chapter 5
Subquery
A query that is wrapped within another query. It’s also known as an inner query.
Chapter 9
SUM
Adds up a column of numeric values.
Chapter 6

T



Third Normal Form (3NF)
Your table must be in 2NF and have no transitive dependencies.
Chapter 7
Transitive functional dependency
When any non-key column is related to any of the other non-key columns.
Chapter 7

U



UNION and UNION ALL
UNION combines the results of two or more queries into one table, based on what you specify in the column list of the SELECT. UNION hides the duplicate values, UNION ALL includes duplicate values.
Chapter 10
UPDATABLE VIEWS
These are views that allow you to change the data in the underlying tables. These views must contain all NOT NULL rows of the base table or tables.
Chapter 11
UPDATE
This statement updates an existing column or columns with a new value. It also uses a WHERE clause.
Chapter 3
USE DATABASE
Gets you inside the database to set up all your tables.
Chapter 1

V



VIEWS
Use a view to treat the results of a query as a table. Great for turning complex queries into simple ones.
Chapter 11

W



WITH GRANT OPTION
Allows users to give other users the same privileges they have.
Chapter 12


Index



A note on the digital index
A link in an index entry is displayed as the section title in which that entry appears. Because some sections have multiple index markers, it is not unusual for an entry to have several links to the same section. Clicking on any link will take you directly to the place in the text in which the marker appears.
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CREATE USER joe [DENTIFIED BY ‘s3LeCTd0Od';

Don't worry if your password:

different. As |az:‘is ‘;;;:{ S&Tt
corveet pieces of the ommands in
the right order, you've good 4o gl
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Hey, what about me? How about a
CREATE TABLE for my gregs_list database?
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START TRANSACTION;
SELECT * FROM piggy_bank;

UPDATE piggy_bank set coin = 'Q' where coin=

SELECT * FROM piggy_bank;<—— Now you see the ¢hanges
ROLLBACK; —We thanged our minds.

't
SELECT * FROM piggy_bank; «—— and vow you don
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DESC my contacts;
-~ ==
DESC is short
for DESCRIBE
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1€ ve update the arth_enemy_id

‘/‘\ that changes the value in the

L avch_enemy_city eolumn

name O+
Super Trashman
The Broker 8 Noverk
Super Guy. 5 Metropolis
Wonder Waiter 1 Paris
Dirtman - Kansas Ci

This s called  transitive functions]
dependency betause the non-key
areh_enemy_city column is velated
Lo arch_enemy_id, which is another
oF the non—key calumns.
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SELECT first_name, SUM(sales)
FROM ¢ookie_sales

GROUP BY First_rame

ORDER BY SUM(sales) DESC

LIMIT 1] TS Remember, gy
member, SQL starts
with 0. So |is aebuglly st
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You should have beer able to
n work
out what the Lable’s fitle twf;

/ be £rom the stikies
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shop time
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T N 7T B NN
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Somehow tonneck throvgh the
st_name and |

&;ﬁzfan eath hu;b
who has what intert

Using the first name and last name to comect £ the
interests Lable in't such 2 good idea, however. Afors
Ehan one person in my_contatks might. shave fhe saps
first and last. name, 50 we could be Cometting peaple
o the wrong inberests. Wele beter ofF usiny ooy
primary key o make the connettion.

ask,_ame that
. teling us
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The natural join
94€S us the hames

the people with
salaries greater
than the one
returned by the
inner query.

The outer query fakes the vesult of the subquery
and veturns matzhes that are greater.

SELECT me.First_name, mtlast_name
FROM wy_tontacts me

NATURAL JOIN job_curvent je

WHERE je.salary > (SELECT AV&(salary) FROM job_turvent);

The subuery reburns
the average salary.
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SELECT date name Ui B
= sing. the keywords NOT [N
FROM black book yar softurs fus the rentts”

s /__ aren't in the set of ferms

rating NOT IN ('innovative',
'fabulous', 'delightful',
'pretty good') ;

If you are NOT
IN, you are out!
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So if individual user accounts aren't
the best solution for when you have
groups of users, and if sharing a single
user account with your group doesn't
work, what's the answer?
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LECT Jjc.salary

FROM my_contacts me NATURAL JOIN job_t

WHERE email =

This will be he

imner auery .

It's along
query, but it allows me
o compare something
I don't have to know
to other things inmy
database.

atherorama.com' ;

XN 32 This uery vill veburn Andy's
salary, a single alue

Greg notices that this query will only return a single result. Instead
and plopping it into another

of running it and getting that val
query, he decides to wrn it into a subquery

He writes a single query that

+ gets Andy’s salary and _ This will use the >

+ compares it 0 other salarics Comparison operator

+ and returns the first and last names of people with their salaries

more than Andy £ geater \
than Andy's

Here’s the outer query

IANDY'S SALARY QUERY WILL GO HERE!
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THAN veturns all
less than the condition
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S

This is @ many—to-many velationship,
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o—ﬁ@-ﬁ_ interest
You ¢an have the same
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Tost_name Buk only onte in the
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Fireside Chats
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T'm an ichthyologist. I only want to search
my table for species name or common
name to get the weight and location of
record-setting fish
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T need o find the
winner soon. No one likes
anangry Girl Sprout.

Eduins, conbused Gir
Sprout broop leader
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And here's our
UPDATE my contacts K SGL statement.

SET state = RIGHT (location, 2);
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And after the inner join,
a left outer join for a figure
eight. T'm gonna score big

with the judges this time...





OEBPS/httpatomoreillycomsourceoreillyimages1373719.png.jpg
SELECT mc.first name, mc.last name, mc.phone, jc.title

FROM job_current AS jc NATURAL JOIN my_contacts AS mc

WHERE

je.title IN ('Cook', 'Hairdresser',

~

Remember the IN keyword? [£ veburns a vow if
jetitle s in the aroup of Litles n parentheses

"Waiter',

"Web Designer’,

Results from the Fivst query

meirst_name | melast_name mephone ctile

Joe Lonnigan (555) 5553214 Cook

Wend; Hillerman (555) 5558976 Waiter
Sean Miller (555) 555-4443 ‘Web Designer
Jored Callaway (555) 5555674 | Web Developer
Juan Garza (555) 5550098 | Web Developer

"Web Developer') ;

1t works!
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birthday parg

USE gregs list '

first_name VARCHAR(20)

last_name VARCHAR (30)

interests VARCHAR (100)

seeking VARCHAR (100)

Profession VARCHAR (50
location varcuar (so)

EATE TABLE my_contacts
gender CHAR(1)
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TRANSACTIONS
ies that

This is a group of queries

sk be ovetuted foaether 35 2

wit. [ they can't all execute

without inbevruption, then none

of them ean.

START TRANSACTION is
used to tell the RDBMS o
begin a transaction. Nothing

is permament until commrT

is issued. The transaction will
continue until it is committed or
3 ROLLBACK tommand is issued,
which veturns the database to
the state it was prior 4o the
START TRANSACTION.

UPDATABLE VIEWS

se are views that allow
;‘:b change the data in the
underlying tables. These views
must ¢ontain all NOT NULL vows
of the base table or tables.

NON-UPDATABLE vrgys
Views that can't be wseq to

INSERT or UppaTg 4, iy
the base £able. "

CHECK CONSTRAINTS

Use these £o only llow specifie

values to be inserted or wpdated
in a table.

CHECK OPTION
Use this when eveating an
uydzhlh\z Jiew to forte all inserts
and updates o satisky @ WHERE
¢lause in the view.
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If the checking balance >= 1000
Subtract 1000 from checking balance
These three actions make Add 1000 to savings balance

uP 3 single unit of work.
Heve 12 2 bramaetier.
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Sowe have enough data from my
stickies to turn them into a table?
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The name of the £able we'v
abering s bl my contocte

ssumption that all
i e vanters will be 10

Greg didn't think
T sbouk numbévs For ofher countries

ADD COLUMN phone VARCHAR(10);
3 ame of the
Hers the bi hat Ll 4, 1o onn s PP

Eommand exactly hoy,

You want £ ehange the Lap)

L
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You need to SELECT vating 4o se
vatin avth
Ehwough the highest score, o eyt
ﬁ betause that. gues you the name of he
Vinner.
SELECT location, rating FROM doughnut_ratings
WHERE
type = 'plain glazed';

Al of the vesults will be the
torvett type of doghnat

location i
Duncan’s Donuts
First query vesslts, but Frrm——
imagine hundreds more ey g -
Starbuzz Coffee 10
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m:ma have done & DESCRIBE
irst 50 You could see what. the
data types of each column wi to

be sure You weven's
be e You vt runating any

ALTER TABLE hooptie /

RENAME TO car_table,

ALTER TABLE car_table

ADD COLUMN car_id INT NOT NULL AUTO_INCREMENT FIRST,

ADD PRIMARY KEY (car_id),

ALTER TABLE car_table

AP COLUMN VIN VARCHAR(16) SECOND, You need to vename the

column called “mo” 4o “model”
bekore you move the color

CHANGE COLUMN wo model VARCHAR(Z0), 6/ and year columns after it
MOPIFY COLUMN color AFTER model,\ i b

Column “model”  data type

You eould also have put “vear
MOPIFY COLUMN year SIKTH, < /0,512 e et e 477

CHANGE COLUMN howwwueh price PECIMAL(Z,2);
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T tried selecting NULL values directly, but it
didn't work. How do I find the NULLs in my tables?
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The outer query matehes against
the MAX salary value
The subuery veturns
SELECT title FROM job_lstings (/2 snge value:
WHERE salary = (SELECT MAX(salary)
FROM job_listings);
U Q MAX veturns the lavgest.
salary in the table.
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ik needs to be able to
ERANT DELETE ON job_lstngs T0 frank; f::wzj:b ebngs and look up

ERANT SELECT ON my_tontacts % T0 frank; (clett) Feom my.contacts

Jim needs atcess 4o the SELECT and
GRANT SELECT, INSERT ON gress_list % T0 jimi <™ INSERT from the whole of svess s, For
row, we'l keep him away from DELETE.
GRANT SELECT ON my_tontacts, profession, zip_code, status,
contack,_interest, intevests, contack_secking, secking TO joc;

while Joe needs o be able o select
A o e orgnal able, bt nok the

4ables that deal with jobs.
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Ghark with UPDATE. then the name of the table containin
the reeord you want o use. o

v
UPDATE table name

st —  GRET col
i column_name = newvalue

90ing to make o
s vaiond WHERE column name = somevalue;

~

Our rusty WHERE clause s here o belp
us pretisely taraet whith vecord o change
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I this another of your trick exercises?
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Each pevson in employ

Yees tan only have one Sotial Security
rumber, and eath SSN maps 4o cYnPy ene person. ‘0«‘;&5»1,

/ SSN, makes this 3 one—to-one velationship. o

- YV

‘employes_id O— | first_name | last_name San O | salary_level | smployes_id y 5y
1 Beyonce Knowles 234567891 2 6
2 Shavn Cartor 345678912 5 35
3 Shakira Ripoll 123456789 7 1

~— ese Lables also have 3 one—to-one velationship, since
ey e emplojee table, enloyee_id, s

Lhe primary key of the

being used as the foreign key of the salary table.

S
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What's up with that
AS web_desigrers part?
Why do we need it?






OEBPS/httpatomoreillycomsourceoreillyimages1373747.png.jpg
Who makes the most money out of all of my contacts?

A R MAXGslary) from the

£irst,_rame and I35
im?yje:mét’"w Job_eurvent, table
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ELECT  FROM contac,_secking CROSS JOIN seckings N\

SELECT  FROM contack_secking seekingy o There are buo vays &
do the same tvoss join
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Lo B

contad_id location dty state
1 Chester, NJ
2 Katy, X
3 San Mateo, CA

£~

Here's a simplificd

of our table.
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CREATE TABLE mystery_table
(
columnl INT(4) CHECK (columnl > 200),

column2 CHAR(1) CHECK (column2 NOT IN ('x', 'y', 'z')),
column3 VARCHAR(3) CHECK ('A' = SUBSTRING(column 3, 1, 1)),

columnd VARCHAR(3) CHECK ('A' = SUBSTRING(column 4, 1, 1)
AND '9' = SUBSTRING(column_4, 2, 1))

) I*\vm ¢an combine conditions

with AND and OR.
Column 1: Values inserted must be aveater than 200
Column 2: Ay eh vs other. than, %, Yoo 2 ¢an. be inserted....

Column 3: .......The.firsk character of the string metBe Ao

Pl
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Wait a second. Where's the table I just created
in the gregs_list database? T want o check that
I got everything in there correctly.
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Table A Table B

' watches up
ONLY ONE- T0 ——ONLY ONE
of these rows of these rows
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Wait, 5o if T carit use SSN s the primary key, but it
still needs to be compact, not NULL, and unchangeable,
what should T use?
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This is the new boss_id ¢olumn
that we've simply added 4o the
elown_info table. [t holds 2
self—vekerenting forcign key.

clown_info

id name boss id_ | This veferentes the id field in
1 Elsie 3 this same Lable to tell us which
2 Pickles 5 clown is the boss of Elsie.

3 Snuggles 10

4 Mr. Hobo 3

5 Clarabelle 10

3 Scooter 3

7 Zippo 3

8 Babe 5

9 Bonzo 5

10| Mister Sniffles 10

Onee again, Mister Sriffles
oss_id is his own id
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We've ».aky? sure this new

my_contadts Lable i in fiest. normal
contact_id O—x orm by g coch rerr
last_name its ovn primary !
first_name
phone ; J
ol ot_id O—
g:;j:; Tntorest
profession contact_id gy | &\
— The FOREIGN KEY tell
stote us which mhevests belond
status o which person in the
seeking . ontatks Lable
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SELECT drink name FROM drink info
WHERE NOT carbs BETWEEN 3 AND 5;

SELECT date_name from black_book
When you se NOT ity WHERE NOT date name LIKE 'A%'
en You s —!
AND or OR, it go¢: bt AND NOT date_name LIKE 'B%';

abber the AND or ou
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intereStS table:
each row containg
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with intereSts
coluw removed)

Gomehow tomnett through the
st name and last_rame that
akeh in eath table, telling v
ho has what interest:
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We know how o use all the right pieces, but we
still don't know how to put them together efficiently.
Maybe we could fry using those string functions with
an UPDATE statement.
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And that's it? What's the big deal
then? An outer join seems like the
same thing as an inner join.
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+ QT

= Query with a subquery
N The two queries combined

e conkaining 3 ey

je.title

SELECT mc.first name, mc.last_name, mc.phone,
FROM job_current AS jc NATURAL JOIN my contacts AS mc
WHERE jc.title IN (SELECT «:itl.a%mou job_listings) ;

eed o vetype al the
ns trom our rv st
e becae th imer

takes care of that for
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ALIER IABLE my contacts
ADD COLUMN contact id INT NOT NULL AUTO_INCREMENT FIRST,
ADD PRIMARY KEY (contact_id) ; \ )

The keywords we left out from the

previous example are NOT NALL,
AUTO_INCREMENT, and FIRST.
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—— Here we get all the columns, and our vesulks ave

SELECT * FROM easy drinks; 4o vide for our tevminal window. They wrap
%o the next line and the display is 3 mess.
;
4
oy o e
> SELECT * FROM easy_drinks.
| azink_nane | main | amountl | second | amount2 | directions
| Kiss on the Lips | cherry juice | 2.0 | apricot nectar |  7.00 | serve over ice
with straw 1
| Hot Gold | peach nectar | 3.0 | orange juice |  6.00 | pour hot orange
3uice in mug and add peach nactar |
| Zone Tree | soda | 1.5 | cherry juice |  0.75 | stir with ice,
strain into cocktail glass i
| Greyhound | soda | 1.5 | grapefruit juice |  5.00 | serve over ice,
stir well 1
| Indian Summer | apple juice | 2.0 | hot tea | 6.00 | add juice to mug
and top off with hot tea 1
| Bull Frog | iced tea | 1.5 | lemonade | 5.00 | serve over ice
with lime slice I
| Soda and Tt | soda | 2.0 | grape juice | 1.00 | shake in
cocktail glass, no ice 1
| Blackthorn | tonic water | 1.5 | pineapple juice |  1.00 | stir with ice,
strain into cocktail glass with lemon twist |
| Blue Moon | soda | 1.5 | blusberry juice |  0.75 | stir with ice,
strain into cocktail glass with lemon twist |
| Oh My Gosh | poach nectar | 1.0 | pineapple juice |  1.00 | stir with ice,
strain into shot glass |
| Lime Fizz | sprite | 1.5 line juice | 0.75 | stir with ice,
strain into cocktail glass i
+= e
11 rows in set (0.00 sec)
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Here’s where your RDBMS
starts to frack your code
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Make sure the short names, like
oy id, make sense to you and
Zn‘fi;& else who might work vith

the database.

S )
.

o make our fable NORMAL, well also add
ique project number init, Then we'l need

working o T, along wifAT

est_cost

: -

COn_hame
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REVOKE data_entry FROM doc CASCADE;
w___ Used vith CASCADE,

/\ the vevoke vill tlect
£ anyone down the chain
P 5 as el 3s the orignal
happy leses e baraet.
priveges doc
aranted him.

vevokes data_entry
oot ole from dot. doc
happy
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d 4o get the contact
e e e w o e

SELECT melast_vame, me first_name, mephone  secking Web Developer jobs

m n N
FROM g eonbacks A5 e Since both my_contacks and job_desived
NATURAL JOIN =" share contatt_id as 5 primary key, ve can
imph e
ob_desived AS jd smply wse 8 natural join b0 comect then.
WHERE jdtitle = "Web Developer’
AND jd.slary_low < 105000;

We've nly intevested in people who villcomider the salary
W look at the salry_low fiure 4o see if he saary
feved is more than the least theyl accept.
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Create the profession table

CREATE TABLE profession AS < vith one column, full of the
SELECT profession FROM my_contacts values from the SELECT.
GROUF"BY profeasion then ALTER the table 4o
ORDER,BY profession; o sddin th primary key field

ALTER TABLE profession
ADD COLUMN id INT NOT NULL AUTO_INCREMENT FIRST,
ADD PRIMARY KEY (id);





OEBPS/httpatomoreillycomsourceoreillyimages1373191.png.jpg
So, T canadd that phone
number column after all>
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Will everyore else notice
that Tm full o . (What's the
right word? Exquisiteness?

Resplendence? Pulchritude?)
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‘woman_id 0= shoe_id § > L choe.s
! T 0 Manolo Strappies
T 2 2 Crocs Clogs
: ! 3 Old Navy Flops
E 1 7 Prada boots
5 4 /Y
s 2
s z Now the tuo tables comect
z Gl ] with the shoe_id column
9 Miranda 3
10 Miranda 4
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The 4otal carbohydrat
grams in eath deink The calories in each drink

drink_info

N\

drink_name st arbs lor | ite | calories
Blackthorn 3 8.4 yellow Y 33
Blue Moon 2.5 3.2 blue Y 12
Oh My Gosh 86 orange | Y 35
Limo Fizz 2 54 groen Y 2
Kiss on the Lips 25 purple Y 171
Hot Gold 32 321 orange | N_| 135

Lone Tree 36 42 red v
Greyhound 14 yellow Y 50
Indian Summer 28 72 brown N 30
Bull Frog 2.6 25 tan Y 80

Soda and I 38 47 red ~

N

SELECT drink name FROM drink_info
WHERE This says: “find drinks that cost |

= 1350 o more” This inclodes \
cost >= 3.5 that cost exactly ?'zso/ ok |

AND s
[ This says: “find drinks with j

calories < 50; calories less than 50"
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Greg distovers he's got. 5,775 vows ith
<% ?oy gender in his my_Ctontatts table
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Please go away, Jacques.
None of us is inferested
inyour *foreign key."
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SELECT RIGHT (location, 2) FROM my contacts;

This is how many characters
Start st the RIGHT This is the column 1o select from the RIGHT
side of the column. b e, side of the olumn
(You tan use LEFT in
exaetly the same way)
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T get itl That's how T connect all my new
tables to the new my_contacts. T don't
have to write a bunch of SELECTS, T just
join my tables with that INNER JOIN
‘thingamabob and T'm done
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title rating | drama | comedy [ adion [ gore | sdfi [ for_kids [ cartoon category
Big Adventure G F F F F F T ¥ Lamily
Greg: The Unlold Story | PG, F F T F|F G F action
Mad Clowns ® F F FlT|F 3 F horvor
Paraskavedekafriophobia | R T T T F T G F ?
Rat named Darcy, A G F F F F F T F family
End of the Line ® T F RN G T mist
Shiny Things, The 3 T F FlF|F F F drama
Toke it Back ® F T FlF|F F F Comedy
Shark Boit G F F FlF|F T F B
Angry Pirate PG F T Flr|F F T mist
Pofentially Habitable Planct | PG F T FlF|T F F B

The question marks mean 2 Column was changed by more Ve

tham one UPDATE. This value vill change depending on
£he order the UPDATEs weve exetuted.
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SELECT status FROM my_contatts SELECT profession FROM my_tontacts

GOUPBY b - o BY professon
’ ofession
ORDER BY 365 gy aRoup By gomine O 07 TR

the duplcates into one
( single value for each group.

Then wing ORDE“ﬂ gves x SELECT secking FROM my_contacks
us the lisk alykaluﬁ\uly \ sl
1€ You don't do them in 4his order, ORDER BY seeking;

You get an ervor. ORDER B!
aliays needs o be lask Y
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GRANT SELECT, INSERT ON some_ table TO data_entry;

nskead of a user, ve use
he vole name when we
asign privileaes
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DELETE FROM clown_info
e Seaoter also has a vow that matthes this
WHERE last_seen = 'Oakland Hospital';

<

WHERE activities = 'violin';

We don't want to delete the new record

WHERE last_seen = 'Dickson Park'
AND name = 'Mr. Hobo';

The AND means both have 4o be true

WHERE last_seen = 'Oakland Hospital'
D last_seen = 'Dickson Park';

WHERE last _seen = 'Oakland Hospital'
OR last_seen = 'Dickson Park';

WHERE name = 'Mr. Hobo'
OR last_seen = 'Oakland Hospital';

Now write a single DELETE statement that
can clean up the extra Mr. Hobo records
without touching any of the others.

Does this he]p us? It not, state why not.

Only deletes one of M. Hobo's vetords.

. Deletes all of M. Hobo vecords ineh
... Bhe new one, and deletes Secoter’s

o MHERE e = e b

o Dl e Ty
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Ihe query

Result of a left outer join:

s foy
Jon squit gun
Cleo crazy straw.
Mandy NULL
We did this
Left table one for you Right table
girls
ol el Ty d
[ Jen [l
2 Cleo 2
3 Mandy 3
This one’s
The query Result of a left outer join: /m
girl toy
Jen “quir g
Cleo squirt gun
NUL erazy srav
Sall slinky
Mortha ik
Left table

Right table
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[ ssw | tostname [ firstname | phone_number

Since Sotial Securit:

s s i n
Partitular person, maybe that
could be 3 primary key

N 7 7

These thwee eolumns can al contain duplicate values—
for example, you vl likely have a vetord for more
i one person named John, or multiple pecple who
e together and share a phone number, <o theye
probably not good choites Sor the primary key.
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DELETE FROM clown_info Use the WHERE cla

WHERE

activities =

used to SELECT 4

use You
he vecord

'dancing'; in the new step | 4o find and

DELETE the old v

etord

last_seen

=

Milstone Mall

[ ¥, orange suit, baggy pants

dancing, singing

Zippo

£ orango suit boggy pants
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He's incvedibly patient.
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CREATE TABLE my_ contacts

Tast_name VARCHAR(30) NOT NULL,

f£irst_name VARCHAR(20) NOT NULL,

email VARCHAR(50),

gender CHAR(1),

birthday DATE,

profession VARCHAR(50) ,

location VARCHAR(50),

status VARCHAR(20) ,

interests VARCHAR(100),

seeking VARCHAR (100)

All of the eolumns should be NOT NULL.

You will use ALL. Your columns 4o
search with. ['s important £o make
sure our vecords are complete and

your table has good data in it

but, if you have a column that
you know vl need to be filled
in laker, you may want to allow
NULL values in it
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T want fo find the best glazed
doughnut without having to hunt
through all those results.

doughnut_ratings

ploin glozed

flon time type rating <omments.
Starbuzz Coffee | 7:43 am cinomon glozed | 6 too much spice
Duncon's Donuts | 8:56 am 5 greasy
Duncon's Donuts | 7:58 pm 6 stolo, but tasty
Starbuzz Coffee | 10:35 pm 7 worm, but not hot
Krispy King 9:39 pm 6 not enough jelly
Starbuzz Coffee | 7:48 om 10 marshmallows!

maple syrup glaze

Imagine that this table
tontains 10,000 retords.

2 %
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S0 T could have found Arne using AND?
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This doesn't tell us enough

about what this table is

supposed to contain. Maybe we can give this
some understores to make

ame
it more veadable.

This column v
fell us nothing
about what's in

= T\, projekts &

number desaiptionofproj | contradoronjob
1 outside house painting Murphy
2 | kitchen remodel Voldez
3 | wood floor installation Keler
4 | roofing Jackson

While the table and column names

~ N
aren't areat, the data in the table
is valid, and we'd like o keep it
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SELECT title, purchased
FROM movie_table
ORDER BY title ASC, purchased DESC;

> 7
We tan put ASC there, but it's 16 we want to order o
not vetessary. Just remember data brom Z to A or From
that ASC i the default order. ko 1, we have o wse the

DESC keyword:
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P

T'm confused. "profession shows up five times
in that one query. The SQL software might krow
which profession is which, but how can I fell?
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SELECT drink_name FROM easy drinks
WHERE
Soda drinks vt~ main = 'soda‘

2 ountes of sods  AND
> amountl = 2;

e e e e

> SELECT drink_name FROM easy drinks WHERE main = 'soda' AND

amountl = 2;

| Soda and Tt |
o

-+

1 row in set (0.00 sec)
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T don't think T have
any partial functional
dependencies in my_contacts,
but I'm ot sure.
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Joffe
Newsome
Garcia

first_name

Jillian
Kevin kj@simuduck.com
Ananda aman2luvéyahoo.com
Ed ed99emysoftware. cq
Jo-Ann jojo@yahoo. com
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store_inventory

The composite primary — T
key is 4oy_id and e
store_id. 5 7 34
5 3 12
toy_info 5 1 5
= Toy st | weight 2 f x
o—
T [ whiffloball |_whie | 195 | 03 : : 2
2| whilflshall | yellow | 220 | 0.4 5 : =
3| whiflsball | _blve | 195 | 03 = 2 =
4 frisboe | green | 3.50 | 0.5 = 4 2
5 frisboe | yellow | 1.50 | 0.2
A ite od | 575 12
7 ite blue | 575| 12 store_info
8 kite green | 315 08 =
9 oyo | whie |425| 04 e P =
= oo | yelow [ 150 | 02 1 23 Maple | 5556712 | Joe
2| 1902 Ambern. | 5553478 | Susan
3| 100 NorthSt. | 5550987 | Tora
4 17 Engleside | 5556554 | _Gordon
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contact_id 0= job_id O
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] =
solary_low L]
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= description
<contad_interest interests
, conod x| intorest_id o=
T o+x interest
conact_idO— interest_id e
Tost_name Otw
first_nome
phone =
email
o [ seeking_id0—
birthday soeking
> prof_id o
P zip_code gy
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OEBPS/httpatomoreillycomsourceoreillyimages1373556.png.jpg
Look, these dependencies are nice and all,
but what do they have to do with moving from
first normal form into second normal form?
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Right table
Y

Right outer join

/
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=

W-e Jusk vant the /sprpct drink name FROM easy_drinks
names of the dvinks - -

WHERE
main = 'soda’
2ND

amountl = 1.5;

Soda drinks vith ™
15 ountes of soda

> SELECT drink _name FROM easy drinks WHERE main = 'soda’ AND

amountl = 1.5;
+

|
+
I

i

|

+

3 rows in set (0.00 sec)
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These ave the columns.

O My

Ny

first_name | lust_name | _address dty state id_nom
f [ Epps data dota dato data
—d Jones dota dota data dota
the rows
\& Mary Morris data data dota data
| Green dota data dota data
Putthe columns and vous 4
] nd vous ogether
and you've got yourself 2 table, 1
first_name | last_name | _address dty state id_nom
Epps data
Jones data
Morris data
Green data
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UPDATE drink_info ,— ;b cach of the
SET cost = cost + 1; ZT%Z&J&?Id
WHERE need to thange
drink name='Blue Moon'

OR

drink name='Oh My Gosh'

OR

drink name= 'Lime Fizz';
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Mom? Can we
go to Starbuzz?
Pleeeeeease?!
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Seems like you deleted things you
didrit mean fo. Maybe you could fry a
SELECT first to see what youlldelete if
You use a particular WHERE clause.





OEBPS/httpatomoreillycomsourceoreillyimages1373884.png.jpg
iob_eurvert

jtles
SELECT title FROM job_current e

INTERSECT

SELECT title FROM job_desired;

Titles must be in both
Lables £o show up.
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$QUs Rulles of UNIOy

The number of columns in
each SELECT statement must
match. You can't select two
columns from the first statement
and one from the next.

You must also have the same
expressions and aggregate
functions in each SELECT
statement

You can put the SELECT
statements in any order; it won't
change the results.

salls Rules of UNION

By default, SQL suppresses
duplicate values from the results
of a union.

The data types in the columns
need to either be the same, of
be convertible to each other.

Iffor some reason you DO want
to see duplicates, you can use
the operator UNTON ALL. It
returs every match, not just the
distinct ones.
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‘my_contads

contact_id 0=

last_name

first_name

phone

email

gender

birthday

profession

city

state

status.

inferests

seoking

i the next
int: In our vevsion o
Ha«::. we have @ Lables. (We
P ed in 3 column for 2 code
Belore that, ve had T )
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START TRANSACTION;
UPDATE piggy_bank set
AND coin_year < 1970;

COMMIT;

START TRANSACTION;
UPDATE piggy_bank set

ROLLBACK;

START TRANSACTION;
UPDATE piggy_bank set
AND coin_year > 1950;
ROLLBACK;

START TRANSACTION;
UPDATE piggy bank set
AND coin_year > 1980;
COMMIT;

START TRANSACTION;
UPDATE piggy_bank set
AND coin_year > 1970;

COMMIT;

coin

coin

coin

coin

coin

where

where

where

where

where

coin

coin

coin

coin

coin

s

Ppiggy_bank

id <oin <oin_year
] Q 1950
z P 1972
3 N 2005
4 Q 1999
id win__|_win_year
1

2

3

4

id win__|_cin_year
1

2

3

7]

id win__|_win_year
1

2

3

)

id win__|_win_year
1

2

3

75

id win__|_cin_yoar
1

3

3

)
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AT

ATM: HEY. IT'S ARS. ETHEL P. HURPHRIES. HI ARS. ETHEL P
HUMPHRIES! (RCCOUNT _ID 38221)

A LA LA LA LA

Mrs. Humphries: Toll me how much money T have.
ATM: Thinking (SELECT BRLANCE FROM CHECKING UHERE

ACCOUNT _ID = 38221:
SELECT BALANCE FROM SAVINGS WHERE ACCOUNT ID = 38221:)

S0 THAT'S 1000 CHECKING. 30 SAVINGS

Mrs. Humphries: Transfer this 1,000 samoleons from checking to
savings.

ATM: THAT'S A TALL ORDER. ARS. HUNPHRIES. BUT HERE GOES:
(START TRANSACTION

SELECT BALANCE FROM CHECKING WHERE ACCOUNT _ID =
38221:)

ATM: SHE'S GOT 1000 IN CHECKING. SO I'LL KEEP GOING.

ATM: (UPDATE CHECKING SET BALANCE = BALANCE - 1000
UHERE RCCOUNT _ID = 38221:)

/(mssm BEEEP

Here's where the  ATM O EMERGENCY POUER: ROLLBACK
power went out. ATM:

ATM:

ATM: 222222222

ATM: YRUN.

ATM:HEY. IT'S ARS. ETHEL P. HURPHRIES. HI ARS. ETHEL P
HUMPHRIESI (RCCOUNT _ID 38221)

Thanks 4 ROLLBACK, Mrs. Humphries: Tell me how much money | have,

fhe COMMIT statement ATM: 7hinking (SELECT BALANCE FROM CHECKING UHERE

was never entered, so RCCOUNT 1D = 38221:

nothing ever changed SELECT BALANCE FROM SAVINGS WHERE ACCOUNT_ID =38221;
)

NS 50 THAT'S 1000 CHECKING. 30 SAVINGS
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Who knew there was an
entire RDBMS down here?
T may never come back up.
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UPDATE

movie table

SET category =

CASE
WHEN
WHEN
WHEN
WHEN
WHEN
WHEN
WHEN
ELSE

END ;

/ FALSE: no category yet
drama = 'T' THEN ‘drama‘ FALSE: no category yet

'T' THEN 'comedy'% FALSE: vo category yet

comedy

action 'T' THEN 'action' FALSE: no tategory yet
gore = 'T' THEN "horror'c— FALSE: no category yek
scifi = 'T' THEN 'scifi’ e S
for_kids = 'T' THEN 'family'< a EatEche) et

& = 'T' THEN 'family' e
?:zs:?n ALY S~ rrue cateaory set 4o Family,

and we skip to the END and
exit the tode.
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SELECT fiest_name, sales

FROM cookie_sales

ORDER BY first_rame; Ry

Here's our query,

first_name sales
Nicole 1922
Nicole 000
Nicole 8.05
Nicolo 26,82
Nicole 777
Nicole 1521
Nicole 18.96
Britney 3.40
Brimey 258
Brimey 4.50
Briey 125
Brimey 878
Briiey 43.21
Briey 3419
Lindsay 17.62
Lindsay 216
Lindsay 0.00
Lindsay 32.02
Lindsa 234
Lindsay 371
Lindsoy 1623
Paris 2653
Poris 000
Paris 0.56
Poris 152
Poris 13.44
Paris 2419
Paris 3199

|
|
)
|

and here are the results.

Ko

9%.03

— The sales for each girl still

had 4o be added tagether

lo741 manually to find the winner.

el.oe

9823
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Okay, T've seen data presented like this in
Excel. But is an SQL table different? And what
do you mean by columns and rows?
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SELECT AVGQ(salary) FROM job_turvent WHERE title = Web Developer';
The AV keyword is st

habid heve:
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Can't we just do this manually?
T mean, T can just look through
each row of my_confacts and enter
each value info the new table.
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Td like to clean up my professions fable. T think
T might have some values in there that T'm not using

anymore. How can T easily find professions that aren't
connected to any of the records in the my_contacts
table? I can't get an inner join to do that.






OEBPS/httpatomoreillycomsourceoreillyimages1373107.png.jpg
This able is also about veeord-breaking Fish,
bk it has almost Luice as many columns.

f£ish_records ‘/

first_name | last_nam <common Tocation state ‘weight date
George Perry boss, largemouth | Montgomery loke | GA | 22Ib4oz 6/2/1932
Mabry Harper walleye Old Hickory Lake | TN 251b0 0z 8/2/1960
John Skimmerhorn rout, culthroot Pyramid Loke N[ 41booz 12/1/1925
cc ‘Abbot porch, yollow Bordentown N 4lb3oz 5/1/1865
TS, Hudson bluegill Ketona Loke AL 41b 120z 4/9/1950
Townsend Miller gar, longnose Trinit River i 50165 0z 7/30/1954
Fred Bright crappie, white Enid Dam Ms 5lb3oz 7/31/1957
Mike Berg pickerel, grass Dewart Loke N 11b0oz 6/9/1990
Florentino Abena goldfish Loke Hodges cA 61610 0z 4/17/1996
Les Anderson sclmon, chinook Kenai River AK 971b 40z 5/17/1985
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Remember Greg’s 43412

food_name

— That has a colump fo
ingredients hobbies that of e ro ..

bread

multiple intevests, magin

P SEArehing 3 vightmavel
¥ the same heve:

salad

imagine rying to ind
lettuce, tomatd, cucumber fomato amonagt all those
other ingredients
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Adding the PRIMARY KEY
command to the line where You set
ik up is another (suicker) vay to

e eeste the CREATE TABLE interests ( desiapate your primavy key
Sorcian key

jilkewe int_id INT NOT NULL AUTO_INCREMENT PRIMARY KEY,
weuld anp index Weve naming 4his CONSTRAINT in 3

Column we set

& 4 INT and interest VARCHAR(50) NOT NULL, way that tells us which table the key

omes from (my_tontatts), what we've
NOT NULL- come: )¢
i vamed the key (eontact_id), and that
‘.. contact id INT NOT NULL, /.e;; cm‘ahym '

e L

—_—
CONSTRAINT my contacts_contact id fk

£ we ehange our minds
later, this name vill be

§ what we use to undo it
FOREIGN KEY (contact id) This line is optional, but

it's good form 4o use it
REFERENCES my contacts (contact id) ;

The column name 5
parentheses is whaf
. 2 will became a forcion
is specifies where the and what € called in

fou can vame 1t
Horcign key came From. the other table. :?a&!vgvt;w han

)
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SELECT g.girl, t.toy

FROM toys < Theviht 8ble pjen )

RIGHT OUTER JOIN girls g
ON g.toy_id = t.toy_id;

S~

SELECT g.girl, t.toy

LEFT OUTER JOIN toys t

FROM girls g &— The left table

S gt b

ON g.toy_id = t.toy id;

/

e You alveady saw this

auery on page 420
These two queries both make the
The left table (in givls table the leFt table
both queries) The vight 4able
\ L/ Gin both queries)
girls toys
gil id girl oy id ] =
1 Jane 3 1 hula hoop.
2 Sall 4 2 bolsa glider
3 Cindy T 3
)
5 baseball cards
6 tinker foys
7 eicha-sketch
8 Slinky
girl toy
Cindy hula hoop
Ove vestts —> e oy sk
Sally hormonica
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The tonnecting lines have black arvows
34 both endsi we've linking many £hings

o many thinge

‘/J

woman_id | woman shoe_id |  shoe_name
o o
1 Carrie [ Manolo Strappies
2 Samantha 4| 2 Crocs Clogs
3 Charlotte 4 3 Old Navy Flops
4 Miranda_ 4= 4 Prada Boots
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Chick Man, Stick Mar

Does whatever no human tan
Al you recd s o

To kell Stick Man what to do
G, your magiration £7¢¢

Go dvaw

o very own StiEk Mar!





OEBPS/httpatomoreillycomsourceoreillyimages1372788.png.jpg
I we're going fo have fo type over our CREATE
TABLE command again, I bet we could save time and
energy if we typed all our SQL statements ina fext
editor like NotePad or TextEdit.
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Yol be wsing the CREATE TABLE
command 4o go from this.

o this

/

last_name

first_name

birthday

profession
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SELECT name, rating FROM restaurant ratings
WHERE rating IN

(SELECT rating FROM restaurant_ratings This subauery veturns any vatings between
WHERE rating > 3 AND rating < 9); 3 and G—in his case, 7 and 5.
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T and
for True and False

‘P ave

Y

short

movie_table

This s when the store
seived a copy.

movie_id title rating | drama | comedy | adion | gore | sdfi | for kids | cartoon | purchased
1 ‘Monsters, Inc G F T F FlF T T 362002
2 The Godfother R F F i T Fl F 252000
3 Gone with the Wind G T F F F F| F F_ | 11201999
4 American Pie R F T F F Fl F F 4192003
5 Nightmore on Eim Street | R F F T T F | F F | 4192003
6 Casablanca PG T F F F F | F F 252001

e S VA N 4

All these columns exist so that we ¢an answer tustomer

questions about the content of an individual movie
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This query tombines the vesults

fossion ety For plain glazed and vating= 10
Duncan’s Donuts. 5 o find any vesults that mateh
Starbuzz Coffoe 7 both queries.

Krispy King 8
Starbuzz Coffee 10 l/

1o

Starbuzz Coffee

rocky road

plain glo

plain glozed
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This is 3 trick question, because there eould be more than one person with the highest salary.
That means we'll need o use an IN. W also need o uie buo subsueries

The outer query takes the zip todes and Finds matehes
in the my_contacts table. Because the middle subauery
tould Ylm more than one 2ip tode, we use an [N The middle sdbry Fin
\[ 2ip ¢odes of people who
earn the maximum salary.
SELECT last,_name, first_name FROM my_contacts

WHERE zip_code [N (SELECT me.zip_tode FROM my_eontacts me
NATURAL. JOIN job_curvent je
WHERE je.salavy = (SELECT MAX(salary) FROM job_curvent));

The innermost. subsgery aets the MAX salar
From bhe job_currunt E3ble. That ill be 3

single value, so we ean use =.
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The values that were unknown when we
used UPDATE on its own £o populate the

new eolumn now have ¢ategory values

But notite how we also have new
values for ‘Angry Pivate’ and

movie_table “End of the Line' N
title ating | drama | comedy | adion |;aﬁ |s«_m; <artoon <ategory
Big Adventure PG F F F F | F ‘ F T family

Greg: The Unfold Story F actior

Mad Clowns horror
Paraskavedekatriaphobia
Rat named Darcy, A
End of the Line

Shiny Things, The

Take it Back

Shark Bait family

Angry Pirate comedy

Potenticlly Hobitable Planet comedy
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[¥ we hadn't given the new table two
columrs, AS would have created just
ane colunn and Filled with the same
rame and data Lype as the column

Weve ereating 3 . that is the vesult of the SELECT.

VARCHAR tolumn i CREATE TABLE profession

Aal\wn::{?vbﬁ;::» * ia ovrc 1), NOE NULL AUTO: INCREMENT(ERIMARY KEX ;
= profession varchar(20)

) AS
4w ) SELECT profession FROM my_contacts
T T 162 SROUE, BY profasalom These all vefer o the profession
4 it ORDER BY profession; S (o el b U pofe
SLunncling EHLXCCTW T ~_ y_e
of the S "

they're all part of the SELECT.
fhe new table:





OEBPS/httpatomoreillycomsourceoreillyimages1373778.png.jpg
SELECT mc.first_name, mc.last name, mc.phone, jc.title
FROM job_current jc NATURAL JOIN my_contacts mc

WHERE jc.titleCOT I‘@ (SELECT title FROM job_listings);

"N NOT IN veburns any crvent 3o bitles

bhat ave ot found in the job lstines
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A {RCHAR of 10 s
s %0 add the area tody
ALTER TABLE project._table ’

DD COLUMN con_ghene VARCHAR(IO),
We've adding

new calunrs, so —=, ADD COLUMN start_date DATE,

we'e wsing ADD.

> ADD COLUMN est_eost DECIMAL(T2);

Remember our DEC fields?
Welve sek, this o i's 7 digits
long with 4wo decimal places.
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Here's the user
name for our newest.

[ emplojee, Elie

CREATE USER elsie
IDENTIFIED BY 'cl3v3rp4s5wOrd';

Here’s her Vaxswavd)
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Now everything we do

i o < il happen inside the
USERe o SRLIs Y 5re5;jvs€ databasel

T Ea Vit e USERT

> USE gregs_list;

Database changed
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UPDATE doughnut_ratings
- Viere's a standard

Thisis where ve > SET Hord s
53y what the new _ s it
value should be. type = 'glazed e e o 2

WHERE type = 'plain glazed'; and DELETE.
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Uh oh, ve can't use LIMIT and ORDER BY to get

In the previous solution, we were able to
Yot S e LI g b et lavy ot
an ordered salry st Our veater
han-average salaries can't be adeved,
5o we can't use LIMIT 4o aek them,

Better offjust using subqueries?
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\TE TABLE my_contacts

last_name VARCHAR(30) NOT NULL,
f£irst _name VARCHAR(20) NOT NULL,
gender CHAR(1),

birthday DATE,

profession VARCHAR(50),
location VARCHAR(50),

status VARCHAR(20),

interests VARCHAR(100),
seeking VARCHAR (100)
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INSERT ‘the vecord using all the

‘mmslzm' # Shounainco) ovignd data ard just atbevirg
fi e tolumn you need o change

('zippo', 'Millstone Mall',6 'F, orange suit,
baggy pants', 'dancing, singing');

e appearance

Milltone Moll F, orange sui, boggy ponts doncing

F, oronge suf, baggy ponts dancing, singing
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Linking these two tables divectly to
each other just won't eut it besuse

we end up vith duplicate data thanks
ot mantomany relationships

shoe 1d O—x [ shoe_name |
woman_id O— [ 1| Manolo Strappies
1 2 Crocs Clogs
2 many-to-many B 51d Navy Flops
3 4 Prada boots
4 Mironda S~ ——

& Toke the primavy key from here.

and the primary key from here.

and put them both
& ina jonchion table

Then you need to link the
Primary key columns of each
of the two original tables,
with the matthing columns
in the junttion Lable.

one-to-many
one-to-many --‘-\Ji -h; ]

e : e

2 ]

The guction table cnkiins™ : ‘
the émm Keys of the two 2 2
ables you want. to velate E :
3 4

s 1

3 3

4 4
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Clarabelle Snuggles

o Elsie
Zippo
_Pickles  scooter PP° Mr. Hobo
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> SELECT drink_name from easy drinks
WHERE main = 'cherry juice'

OR

second = 'cherry juice';

+

Kiss on the Lips |
Lone Tree I

2 rows in set (0.02 sec)
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When we have an AUTO_INCREMENT ¢olumn,
we don't need to put 3 value in. The fwo

ot bl the table o insert 3 vale for s
or the primary key column.

INSERT INTO my_contacts VALUES('', 'Murphy', 'Pat',
'5551239', 'patmurphy@someemail.com’, 'X', 1978-04-15,
19, '10087', 31

17 T et et ot

These are the [Ds he found with for gender, vather than making 3
the two queries up there. He auld quess or entering NALL.
have done £his with subaeries.
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SELECT eost FROM drink_info
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And then T was able
1o see just the enemy
planes using a CASE
statement! Kapow!
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Toth, Anne: Anne_Toth@leapinlimos.com

Havdy, Amme: amnehBbOLEOmsp com

Parker, Amne: annep@starbuczzoffee com

Blurk, Anne: annebluntBbreakneckpizza com

b

Heve ave all the Annes and
{heir email addresses

Greg's looking for Anme vith an ‘¢’
1€ You found: any A entries, yo:

should igpore those

To: Toth, Anne <Anne_Toth@leapinlimos.com>
From: Greg <greg@gregslist.com>
Subject: Did we meet at Starbuzz?

I'm involved with a wonderful guy called Tim
ment, We met at a frat party.

To: Hardy, Anne <anneh@b0ttomsup.coms

To: Blunt, Anne <anneblunt@breakneckpizza.com>

From: Greg <greg@gregslist.com> From: Greg <greg@gregslist.com>

‘Subject: Did we meet at Starbuzz? Subject: Did we meot at Starbuzz?

Ive been fooking or  coupoke ke You Pk M@ |1 not e A you'e ooking for bt T sure

up at five, and well rustle up some grub. she's a sweet girl. If things don't work out,
aline.

To: Parker, Anne <annep@starbuzzcoffee.com>
From: Greg <greg@gregslist.com>
‘Subject: Did we meet at Starbuzz?

Of course | remember you' | just wish you had
contacted me sooner. I've made plans with my
ex-boyiriend who wants to get back together.
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DATAVILLE .
SAVINGS & LOAN '
e
Bl
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MySOL 50 Communty Server - Generlly Avallble () Rl

Youll have 4o seroll
down o get to it/
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ECT last_rame, fir:

ki bt 2 i G e
— 1o have 'shs«wga-gnfmum.h.,,
e e by gansstent

WHERE location

"San Fran, CA
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SELECT drink_name, color FROM drink_info
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§ivl Sprout who
made the sale

Dollar amount.  gles for

kie sales ©ped this date

Vs 2 P
D first_name sales sale_date
1 lindsa) 3202 362007
2 Paris 2653 362007
3 Britney .25 362007
4 Nicole 1896 362007
5 lindso 916 372007
6 Paris 152 372007
7 Britey 4321 372007
8 Nicole 805 372007
v lindso) 17.62 382007
10 Paris 2419 382007
i} Britney 3.40 382007
2 Nicole 1521 382007
13 lindsa) [ 392007
14 Paris 31.99 392007
15 Britney 258 392007
16 Nicole [ 392007
7 lindso) 234 3102007
18 3102007
19 3102007
20 3102007
2 3112007
22 3112007
2 3112007
2 3112007
25 3122007
26 3122007
27 3122007
28 3122007
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START TRANSACTION;
SELECT * FROM piggy_bank;

UPDATE piggy bank set coin = 'Q' where coin= 'B';
SELECT * FROM piggy bank;<—— Now you see the thanges..
COMMIT; < Make the changes stick

- |
SELECT * FROM piggy bank; o — and row you still do
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Et Window Help TakeTwo

> INSERT INTO my contacts VALUES ('Funyon', 'Steve', 'steve@
onionflavoredrings.com', 'M','1970-04-01', 'Punk', ‘Grover's
Mill, NJ', 'Single’, 'smashing the state', 'compatriots,
guitar players');

>

Typing 2 single quote o

and semicolon ends

Lhe broken INSERT L B

statement: A >
>0

This evror gives you a

pretty clear idea of ERROR 1064 (42000): You have an error in your SQL syntax;

what's wrong. 1t check the manual that corresponds to your SQL server version
; CRLRTURY or the right syntax to use near 's Mill, NJ', 'Single’,

part of your query, ‘smashing the state', 'compatriots, guitar players');

beginning vith the

extra single quote.

ven though the vecord isn't inserted,
that last > shows that at least the
SQL. program s vesponsive again.
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It seems like you could use a one-to-one
table, but since there's no private info there,
can't we fit it into the main table somehow?
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T.X —>; T.Y & Thetechnical term for this is a shorthand notation
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CHECKING 3RV|HGS

The ATM beeps then goes blank.

The power’s gone out.

The power comes back on.

She checks her checking and savings balances.
0 SANOLERNS 30 SANCLEANS
IN CHECKING IN SRVINGS
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The table rame._,,

my_contacts

contact_id 0=

last_name

The key symbal means
{— that this Column is &

primary key

first_name

phone

email
gender
birthday

Al of the Lable eolumns

& S orde s they
in the same
ave in the table

profession

city

state
status.

interests

secking
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I still need a way to keep people completely out
of certain tables. My new accountant should only
be able to get to payroll tables, for example. And
T need a way to allow some people to SELECT data,
but NEVER INSERT, UPDATE, or DELETE data.
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INS]
. ERT INTO my_contacts
ALUE. Oe you can “estape” 3 singl
S qobe vith jigelpucy
e in front of it

('Funyon', 'St

,'Steve', 'steve@oni

com', ' ’ onionfl .

el R i R

e gle', 'smashing the state',' verfis Mill,
ar players'); e', 'compatriots,
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SELECT mc.first name firstname, mc.last name lastname, mc.email email

FROM my_contacts mc NOT EXISTS Finds the first ang ast names and email

WEERE NOT EXISTS oo e of B people from dhe " T
vho are ot curventl lisked in the job, curnent. Lo,
(SELECT * FROM job_current jc L -

WHERE mc.contact id = jc.contact id ) ;
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library db Don't worvy if your answers
- Database for 3 hbrar, Sor the tolumn rames don't
g P oy 7 i v evacdy

books

library_patron

Database for a bark. ~

customer_info: first mame, last_name, address,
atcout,_rumber, sin Customer, T

bank_account: b s

bank_account

onlinestore_db

S Database for an online stove.
product_info

product_info:

Shopping capy

shopping_cart: total_tharge custemer id
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UPDATE movie_table

SET category =
CASE
WHEN dvama = ‘T" THEN 'drama’
WHEN comedy = ‘T THEN ‘comedy’
WHEN aetion = ‘T’ THEN ‘action’

6 THEN “family’

Your condition tan have multiple parts: add an AND
WHEN‘E? test for whether the Ellu isa u:hm AN% :/g;r
vated 6. IF it is, then  aeks a category of ‘.
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We've vemoving the

Vs SELECT privilege
REVOKE SELECT ON
clown_info

~ FROM elsie;

We vevoke from a user
instead of granting to.
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SELECT * FROM my contacts
WHERE firxt name = 'Anne';

©
When you see SELECT , think of °

it like asking your SQL software o

SELECT ALL THE CoLumps -~ > E—

e e stav o 566
o the camrs

o bl
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We need Lo use a natural join to get useful info, like
names and phone numbers, for the people we find.

SELECT me.fivst,_name, melast_name, me.phone FROM my_contacks me
NATURAL JOIN job_curvent je WHERE jetitle = ‘web designer’ AND me.zip_code
N (SELECT zip FROM job_listings WHERE £itle = ‘web designer’);

N

Because there could be more than Il zip codes
m one zip The inner auery veturns all zif

code veturned, we treat th L b listings:

o g e rest i e Y:Shlﬁ Baset Lo web designer job listing®
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fiow the old clown_tracki

table wsed o

vat used 4o be the
main kable has been
“hibtled down to i

k™

—

info_activities

activity_id 0=

acli::)’f?*@-nﬁ_l_

activity

K Wl explan the fnes

and arvous soon.

cdown_info
id O=wx
name
gender info_location Tocation
descripfion id &0 location_id 0=
location_id M location

when
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Only her activity is diffevent

from the eurrent row.

Our job was 4o add this data 4o this
£able. We'e just showing one line of
the table on page I3 £o save space

Clrcbele spotted G

Belmont Serior Certer.

£, pink hair, hage filowen, blue dress

L fust_soen appearance

Clarabelle Belmont Senior Center | F, pink hair, huge flower, blue dress yeling, dancing
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SELECT me.fivst_name, me.last_name,
mt phone, mt.enai

FROM my_contatts me

NATURAL JOIN job_desived jd
WHERE jd title = Web Designer’;

A Greg typically capitalizes
job titles in his database

SELECT title, salavy, deseription, zip
FROM job_listngs
WHERE £itle = “Technical Witer’;
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Wouldn't it be dreamy if I could find
all the drinks in the easy_drinks fable that
containmore than an ounce of sodaina

single query. But T know it's just a fantasy...
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is is the name of the table.

[T\
Add the semicolon and hit
. clon
SELECT FROM my contacts Return £o put it all toaether

/}nd ask “IF the value of the
'Anne' ; first_name eolumn is Anne,

show me the vecord”

W}ERE first name =

= is SQL speak
WHERE 4l 1o Pt bhis with your WHERE, 7, The value for your fivst_rame
S Tare ot You  and it saysyou wink fo ook " ™ o Dot Eoaek o we
ant 4o loak 3t at just the values in the single quotes for text strings

omekhing speEHit column called Fivst_name.
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The command to
delete your {able,

V4
e Dor't forget
DROP TABLE my contacts; < . cmiccor

nd the rame of the
( “ble o be deleted

T W e e
> DROP TABLE my_contacts;

Query OK, 0 rows affected (0.12 sec)
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INSERT INTO my_coatacts
(last_name, first name, email, gender, birthday, profession, location, status,
interests, seeking) VALUES ('Anderson’, 'Jillian', 'jill andersonébreakneckpizza.com',
'F', '1980-09-05', 'Technical Writer', 'Single', 'Kayaking, Reptiles', 'Relationship,
We've ot a location column in the column list, but no

Friends') ;
What's wrong? [t list, we've short one value

ERROR 1136 (21SO1): Column tount doesn't mateh value count at vow |

Uk Dt many dilcrnt, bl end o fhe o v
Wstzh out for typos; Ehey can be bricky b Evach dowm

Your RDBMS says:

INSERT INTO my_contacts
(last _name, first name, gender, birthday, profession, location, status, interests,
secking) VALUES (‘Anderson', 'Jillian’, '3ill andersontbreakneckpizza.com', 'F',

'1980-09-05', 'Technical Writer',6 'Palo Alto, CA', 'Single', 'Kayaking, Reptiles',
Relationship, Friends'); KThu time we have 3 value for all the columns, but

What's wrong? | »
ERROR 1136 (21SOI): Column tount doesn't mateh value eount at vow |

Your RDBMS says:

INSERT INTO my_contacts
(last_name, first name, email, gender, birthday, profession, location, status,
interasts, seeking) VALUES ('Anderson’, 'Jillian’, ‘3ill andersonibreakneckpizza.com’,
B 11980-09-05', Tachnical Weiter. 'Pale Alte, CA') ‘Singler, 'Kayaking, Reptiles:,
'Relationship, Friends');

® J No comma in the values list between

What's wrong? Missing tomma bebueen two values £ ‘Technical Writer' and ‘Palo Alts, C

Your RDBMS says: ERROR 1136 (2ISOD: Column count. doesn't mateh value count at vow |

INSERT INTO my_contacts
(last_name, first name, email, gender, birthday, profession, location, status,
interests, seeking) VALUES ('Anderson’, 'Jillian', 'jill andersonébreakneckpizza.com',
'F', '1980-09-05', 'Technical Writer', 'Palo Alto, CA', 'Single', 'Kayaking, Reptiles',
‘Relationship, Friends);

What's wrong? £ missing 3 single unohraﬁ&v the last. value .

Your RDBMS says:

b b vse.nean " 4k o & .
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My tables aren't that big.
Why should I care about
rormalizing them?
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T want the weight and location when T
search by common name or species.
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> SELECT SUM(sales) FROM cookie sales

-> WHERE first_name = 'Nicole’;

-+

1 row in set (0.00 sec)






OEBPS/httpatomoreillycomsourceoreillyimages1373433.png.jpg
contact_id: 872
last_name: Sullivan

first_name: Regis

phone: 5554531122

email: regis@kathieleeisaflake.com
gender: M

birthday: 1955-03-20
profession: Comedian
city: Cambridge
state: MA

status: single
interestl: animals
interest?: trading cards | Fou intevests
interest3: geocaching columns in our newly
interestd: NULL veformatted table
seeking: single F
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SELECT boys.boy, toys.toy
FROM boys
INNER JOIN Not equal to. This is the
Ordeving our vesults toys ‘non—equi” part of the Join
will make ther ON boys.toy id <> toys.toy id
e tovesd \ — =
ORDER BY boys.boy;

boys toys
boy_id 0 boy oy 10 S toy_id 0 toy
T D 3 1 hula hoop
2 Bobby 5 2 balsa glider
3 Boaver 2 3 toy soldiers
4 Richio T 4 harmonica
5 baseball cords
oy oy
Beaver hula hoop These ave the fw‘rt
Beaver toy soldiers +oys Beaver doesn
Boover hemmonica ] { S bave ek
Beaver baseball cards
Bobby oy soldiers
Bobby. harmonica
Bobby. hula hoop
Bobb) balsa glider
Davey. hula hoop
Dave, balso glider
Day harmonica
Davey. baseball cords
Richie balsa glider
Richie toy soldiers.
Richie harmonica
Richie baseball cards
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ATOMIC Dara

Datain »
Bt
el You need.

ATOMIC DATR RULE 1:
Akomit 2t cant have severdl

SHOW CREATE TamiE

ks of the same by
he same column “’_"’fzt Sl - »um
cising a0

ATOMIC DATA RULE 2%
2k have moltitle

A eolumn or set of columns that
wingely idertifies a vou of data
in a table
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Hint: Rhe intevests column ill
change each time because the
x{v"mg value in the interests
column is being shortened by
the SUBSTR st !

UPDATE my_contacts SET

&inte(eatl = SUBSTRING_INDEX (interests, ',', 1),

interests = SUBSTR(interests, LENGTH(interestl)+2),

interest2 = SUBSTRING INDEX( ).

interests = SUBSTR(
interest3 = SUBSTRING INDEX(

interests = SUBSTR(__

interestd = S
"N Abber Youe vemoved the fivst dhvee inerests &
L intere rom the
interests counn, all that is IeFt is the. Fourbh inton
What needs £o be done he:z; < forthinta ot
< Fill in what's in each column after this big command
interests

second, third, fourth

interest ] interest2 interest3 interestd
first
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The string “2005-0l-01'

SELECT CAST('2005-01-01' AS DATE) ; S, oif 0" Fpre
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Our original my_contacts table is
now a parent Lable since part of
& its data has been moved 4o a new

table, ¢alled a.
my_ontads ehild bl
contact_id 0=
last_name g
first_name
phone interests
email int_id 0=
gonder EE
L2 v
iy
ato
otus Referential inteayity means you
secking €an only put values in the ehild

4ables focign key that alveady
exist in the parent table
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Peimary -
v
Y \W = - @ 3 “olor
o~
5| whiffleball 5 white
6 frishee 5 yollow | & Neme of the by, .,
9 kite '} blue. vepeated inside 5 ke
12 yoye j 6 green & 1Es one color e 3
ﬁ s yellow all of our vows are. wnique
Now we know {h:{ :‘:s:\, : ;:i
jned i
A e
foaphet £ 87 e [
Veep dv: :
ST ———.

W can use both the Loy ig
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SELECT * FROM web_designers;

K Heve's the name

of our view.
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> SELECT location FROM my_contacts:

| location

Seattle, WA
Natches, MS

Las Vegas, NV
Palo Alto, CA

A bt of e dta frem

he lotation column of

fhe mycontacts b Seattle, WA € o lebter sate
Natchez, Ms < _ abbreviation

Las Vegas, NV
/Palo Alto, CA

Clyrame. =7
~) NYC, NY '\Amma
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(SELECT zip_code FROM
zip_code WHERE city
'Memphis' AND state = 'TN')

SELECT last name, first name

FROM my_contacts

WHERE zip code = ((SELECT zip code FROM
zip_code WHERE city =
'Memphis' AND state = 'TN')
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Notice that the DISTINCT goes inside
[T[ the parentheses with sale_date.

SELECT COUNT (DISTINCT sale date)
FROM cookie_sales;

We dor't need an ORDER BY because
COUNT will be vetuming a single
umber. Nothing £ ORDER heve.
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Oops, Britney did
it again. We need to
tome up vith some

cther vay to find 2

setond place yinner

N

Fie Et Window Heip

> SELECT first name, AVG(sales)

-> FROM cookie_sales GROUP BY first name;
=

| £irst_name | AVG(sales)

|

+
| Nicole | 13.718571 |
| Britney | 15.415714 |
| Lindsay | 11.582857 |
| Paris | 14.032857 |
e +

4 rows in set (0.00 sec)
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Too many student. ¢olumns|
"

teacher )mdcnﬂ \mdemz student

Ms. Martini [ Joe \ Ron Kelly

"
\\Mr. Howard ) Sanjaya 1 Tim Julie
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SELECT title FROM job_current ORDER BY title

UNION
SELECT title FROM job_desired ORDER BY title \

et Gres added an ORDER BY

e e R _aaseen SROER B S & £ cach stabement so that
- The vests table

the bitles in
R e i aphabetically.
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There's no vight answer herel But your answer
shows that you've starting to think about, what
- You mighek-use i the -fubure ith-your own data.
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Windows x84 douriosds it e

[rm———

Ui (1o RPI packages) downonds 6o )
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o ot ey

[ER -

oo pekane

| —
in

‘Windows ZIP/Setup.EXE (x86)
e F

e

L L L] Make sure

you pick the
EXE option
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Wow. A Super Bowl

commercial for Greg's List.
It's been a long journey,
but look at me now!
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The integer 2 becomes
SELECT CAST(2 AS DECIMAL) ; < the m.ia: 2.00.
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SELECT name, rating FROM restaurant ratings
WHERE rating >= ALL <= A
(SELECT rating FROM restaurant_ratings
WHERE rating > 3 AND rating < 9);

ny values greater than our set, or eaal to th
highest vesult from our set vill be »?{md ‘
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SELECT drink name FROM drink info

WHERE
calories BETWEEN 30 AND 60;

This includes the drinks with /J

30 and bO calories.

7

e g o T WeauRCI e

> SELECT drink name FROM drink_info

WHERE

calories BETWEEN 30 AND 60;

o

G

———
drink_name 1

Blackthorn I
Oh My Gosh 1
Greyhound
Indian Summer
Soda and It

+

This vill give you exaetly the

€ Same veults as the auery on the
previous page, but look how much
quicker it is to type!

[_/
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o Here's ovr sbert
SELECT me.fivst_name, melast_vame, je salary,

jesalary — (SELECT AVG(alary) FROM job_turvent WHERE 4itle = Web Developer’
FROM my_tontatks me NATURAL JOIN job_turvent je
WHERE je4itle = Web Developer’s
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Write down what will happen to the value in the copyright column if the title of the book in the
ihid row changes o: Help Timmy! Im Stuck Down AWEI' * Copy
yright depends
1€ the it changes, the capyvight vale vill, to0 € on 41ty so 1t
vabievill ke
What will happen to the value in the copyright column if the author of the book in the third row
changes to ‘Rin Tin Tin', but the il stays the same?
£ the author changes, and not the title, the copyright changes
Author and 4itle e B e s
together make up he

et Copyright depends on
Foste prinary m_\/\/_ ¢ she g e

‘author 0+ fitle O+ copyright | _pub_id | _pub_ty
John Deore | Eosy Being Green | 1930 2 New York
Fred Mertz 1 Hate Lucy 1968 5 Boston

Lossie Help Timmy! 1950 3| Son Francisco
Timm, Lossie, Colm Down_| 1951 1 New York

What would happen to ‘Easy Being Green' if we changed its pub_id value to 17

The pub_city for pub_i nd pub_id 2 is New
The plb ey it chirgs g T Fnd pbid 2 e e

£ York, so the city won't chanae (even thoush
it Pty sl depedent on pibid)
the pub_¢itY  What would happen to the pub_id value of 'l Hate Lucy'if its publisher moved to Sebastopol?

Colum, so the

pub_id stays The rub,
Bresme T T

id would stay the same

What would happen to the pub_city value of 'l Hate Lucy'if we changed its pub_id value to 1
Pub_ciky s dependent on the value

PGS N iy would betame New York in the pub_id column. Neither
ramitvely dependent 1 F e e e ol e e s

on pub_id 0 the city

value changes. [?\mm.m funttional dependenty.

author O+ title O+ <opyright pub_dty
John Deere Easy Being Green 1930 2 New York
Fred Mertz I Hate Lucy 1968 5 Boston
Lassie Help Timmy! 1950 3 San Francisco
Timmy Lassie, Calm Down 1951 1 New York
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File EGT_Winds
CREATE TABLE my_contacts

(«

Help NULL

last_name VARCHAR(30) NOT NULL,
first_name VARCHAR(20) NOT NULL,
email VARCHAR(50) NOT NULL,

Here's wheve we gender CHAR(1) NOT NULL,

ereate our {able

with NOT NULL birthday DATE NOT NULL,

in each column, profession VARCHAR(50) NOT NULL,
location VARCHAR(S50) NOT NULL,
status VARCHAR(20) NOT NULL,
interests VARCHAR(100) NOT NULL,
seeking VARCHAR(100) NOT NULL

)i
Query OK, 0 rows affected (0.01 sec)

> DESC my_contacts;

| Column | Type | Null | Key | Default | Extra |

/ | last name | varchar(30) | NO | | | |
PSRl | circt name | varchar(20) | No | I I 1
f:m‘b‘d Notice [N | varchar(50) | NO | | | |

e vord NO

under NULL | gender | char (1) I | | l |
| birthday | date 1 NO 1 | | I

| profession | varchar(50) | NO | 1 | |

| location | varchaz(50) | NO | I I I

| status | varchar(20) | NO | 1 I 1

| interests | varchar(100) | No | 1 I |

| seeking | varchar(100) | NO I 1 | I

S

10 rows in set (0.02 sec)
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e

Boker

Cot Herder

‘Cat Wrangler

Clown

Dog Trainer

Hairdresser

Jeweler

Lowyer

Mechanic

Neurosurgeon

Here's an example of
the veslts ve ean

/ expett to et back
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FIRST tells the software 4o
make the new column the fvst
one in the list. This is options],

Here's our new SQL
/< the tode to add the e
\/ tommand, ALTER, He:'z;‘w:h o e Lable but it's good form to Tt your
T e Eailoe, el Prinary key £t

ALTER TABLE my_ contacts
ADD COLUMN contact_id INT NOT NULL AUTO_INCREMENT FIRST,

ADD PRIMARY KEY (contact_id);

You should veeogize the line that

ADD COLUMN does just that. It says desianates the primary key.

to add a eolumn to the table and name
it eontact id.
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‘profession contad_interest
prof_id0—. contoc 40— =] |, comtocidr
profession lost_name oy
first_name_ e ” interests
1ip_tode phone interest_id §ar < interest_id 0=
2ip_codeO—- email {his interest
ity gonder T
ot birthday il
P prof id S oo Uy
status O+x
status_id O— seeking_id iy socking
s ingldg F-sooking idO—
=y YR il






OEBPS/httpatomoreillycomsourceoreillyimages1373163.png.jpg
last_name
f£irst_name
email
gender
birthday
profession
location
status
interests
seeking

varchar (30)
varchar (20)
varchar (50)
char (1)

date
varchar (50)
varchar (50)
varchar (20)
varchar (100)
varchar (100)

Default | Extra

NULL
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P The order that the characters

may have shown up in Your vesults.
Note the space ot the beginning

1HS%ET () ¥+, -./0123: ;<=> AR %mrcme,
& N -~ depending on Your RDBMS. The
?2@ABCD[\]*_“abcd{ |} pont bt L now £t o

1S an ordev, and what the order
is for your RDBMS
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SELECT boys.boy, toys.toy
FROM boys _\
INNER JOIN ) -
toys
ON boys.toy_id = toys.toy_id;

\ S

boy_1d 06—

1d o
- la hoop

1 Dave)
I —— bolo gider

1
2
3 Beaver 2 5
4 Richie T r

Due vesult Lable. We could

have added an ORDER BY' boy oy
by boy 16 we'd vanked to Richie o hoop
bop e i - bolsa glder

Dave 1oy soldiers.
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g CEMNT vetuns the number
of vous in the sale_date
SELECT COUNT (sale date) column. [£ the value is NULL,

FROM cookie sales; it isn't counted.
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Agdin, we've avouping together
all the First_name values.

but this time we've
averagng bhe e~
SELECT first_name, AVG(sales)

FROM cookie_sales  Avgadd all of bhe vlues in
GROUP BY first_name; growp and then divides by the

first_name

tal mumber of values to find
/—/ the average value for that 5my\
/ [ pme ]

Nicole

Nicole
Nicole

Nicole

Nicolo

Nicole
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Oy bezauae toystoy had move
vesults d; these show up in B

s 1€ we ad 5 vestts for
R =2
3o e ayoued st Bt
emember, the order of vesults

s mo mearing with Ehis query

L

hula hoop D::v

ulo hoop. s

olo hoop. o

hulo hoop. s
bolso glider Davey
bolsa glider Sobiy
bolso glider =
balsa glider Richie
oy soldiers Dovey






OEBPS/httpatomoreillycomsourceoreillyimages1373896.png.jpg
If T've already got everything written
using subqueries, should T go back and
rewrite them as joins?
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Remember, the primary key
L:v::.n has o be NOT NULL!
1§ the primary key eontains

a value of NULL, ox no value,

CREATE TABLE my contacts you tan't guarantee that it

’_( Vol iy identiy cach vou
oF bhe table

We've eriﬂdimwﬁ contact id INT NOT NULL,

column called eontact,_id
that ill hold an integer
e that will be the

column vill be unisue, and
make our 4able atomic

last name varchar(30) default NULL,
first _name varchar(20) default NULL,
email varchar(50) default NULL,
gender char(l) default NULL,
birthday date default NULL,
profession varchar (50) default NULL,
location varchar (50) default NULL,
status varchar(20) default NULL,
interests varchar(100) default NULL,
ault NULL,

PRIMARY KEY (contact id)

Here's where we specifying the primary key. Pretty
simple syntax: we just say PRIMARY 7{57 and MY
in parentheses the name of the column we are usi
for it—in this case, our new tontact, id column
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We've veplaced the ¥ with

/— these Lo‘mm\)njmt\ \

SELECT drink name, main, ‘second
FROM easy_drinks
WHERE main = 'soda';
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CREATE VIEW web_designers AS
SELECT mc.first name, mc.last name, mc.phone, mc.email
FROM contacts‘mc > Kemenber weelloed 4o
Y_ L leave out the AS qui.d
NATURAL JOIN job_desired jd

WHERE jd.title 'Web Designer';
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SELECT drink_name, color, ice FROM d‘r!nkﬁmv[a
WHERE ™ i

column You could use o aet those
Vi e s ey drinks and just those dvinks
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| number | int(11)
| descriptionofproj | varchar (50)
| contractoronjob | varchar(10)

L

f

| Null

| YES
| ¥ES
| YES

| Key | Default | Extra |

| | NULL | 1
1 | NULL | |
| NoLL | 1

3 rows in set (0.01 sec)
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OR looks like areally useful
operator, but T don't see why we

couldn't have just used AND.
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That seems fine for a small table, but
what if you had hundreds of columns? Ts there
some way we could combine all those UPDATE
statements info one big ore?
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fou must. use the same. number
\iE columrs in each SELECT:

s FROM job_current
UNION

SELRCT FROM job_desired

UNION

SBLECE FW job_listings

ORDER BY title;
’\ 1® 5 want 4o order your vesults, use an

ORDER BY after the last SELECT that you've

¢tombining. This orders the entive list of vesults.
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Select everything from the my_tontar
/ that matches the following S e

SELECT * FROM my contacts [l vants to date 3 woman,
WHERE gender = B oe—— % we've look
status = 'single' <— and we vant her 4o be single
state="TX' N
seeking LIKE '$single Ms'e&— She shoud be locking
birthday > '1970-08-28' for a single guy.
birthday < '1980-08-28' }

in For 3 female

and at least lve in the same state as Nigel

N He vants someone no more than
5 years older and no more than
- S Years Younger £han he is

e 2 These will pll aut matehes for
e Nigel's interests. We eould have used
OR here, but we veally want to
mateh all of his interests.
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SELECT drink_name FROM easy_drinks

WeERE icot nectar’

sgLECT__ drink_rame FROM easy_drinks

WHERE amount2 = 7;

SELECT ___ drink_name FROM easy_drinks
ith

WHERE

1“‘: one You'll seldom use, buk
S give You the result
SELECT drink_name FROM easy_drinks / want. You misht, we ;.‘.1&.*:;

: like Ehis when you want. o make
Soce. youe. drink- rame: tolumn

doesn't have a ypo.
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=

Hey, I'm on the phone
with my agent. You go ahead
and add in those remaining
columns, will you?
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It's just alittle
alteration, it
wor't hurt abit.
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my_database

\

In diagrams and Flow chavts,
databases are depicted as
¢ylinders. So when you see
this, think database.
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CREATE DATABASE gregs list; i 7 "

ATABASE
CREATE D! The rane of 1, '

=R, &

AN

> CREATE DATABASE gregs_list;

() Query OK, 1 row affected (0.01 sec)

This is feedback from the RDBMS,
letting you know your query
exeeuted successhully.
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Composte key

——
Toyid | store_id | color imvenfory | store_address
O4x | Otw
5 1 white 34 23 Maple
5 3 yellow 12 100 . North 1.
5 1 blue 5 23 Mople
s 2 groen 10 1902 Ambor L.
6 4 yellow 24 17 Engleside
9 ] rod 50 23 Mople
Q0 2 blue 2 1902 Amber [n
9 2 green 18 1902 Amber ln
12 4 white 28 17 Engleside
2 4 yellow n 17 Engleside

We might vant 4o vethink £his column
s well. [t vealy belongs more in a oy
able than in an inventory £able. Our

toy_id ought to identify both toy

type AND 4oy color

There ave many vepeats in
s column. And it veally
doesn't have anything to
do with the inventory; it
has to do with the store

L Inventory is dependent on both

of the olumns that make up
the tomposite primary key, so
it does ot have  partial
Lunetional dependenty.
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6982

& Pnd 598 M walues in gender.
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SELECT mc.last name,

mc.first_name,

p.profession

FROM my_contacts AS mc
INNER JOIN
profession AS p

ON mc.contact_id = p.prof_id;
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> DESCRIBE my_contacts;

| Field | Type | Null | Key | Default | Extra |

-
| contact id | int(11) | NO | PRI | NULL | auto_increment |
| last_name | varchar(30) | YES | | NuLL | |
| first name | varchar(20) | YES | | NULL | |
| phone | varchar(10) | YES | | Nz | |
| email | varchar(50) | YES | | NuLL | |
| gender | char (1) | YES | | NoLL | |
| birthday | date | YES | | NULL | |
| profession | varchar(50) | YES | | NuzL | |
| city | varchar(50) | YES | | NoLL | |
| state | varchar(2) | ¥YES | | NuLL | |
| status | varchar(20) | YES | | NUZL | |
| interests | varchar(100) | YES | | NuLL | 1
| seeking | varchar(100) | YES | | NuLL | 1
o +

13 rows in set (0.01 sec) >
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THEWERKLY
NOUERYER -
B S ey

‘\‘JOIN S IN HIDING

iehbors say subdqueries 't do “anything morc” dhan joins, and

the truth needs to come out at Jast”

By Troy Armstrong
INQUERVER STAFF WRIT £

DATAVILLE - What has only been speculation for many years ha
ow been verifed by Inqueryer sources,Joins and subqueries can be
used to make exacty the same querics. Much fo e confusion of local
residents, anything you can do with a subquery you can do with some
e of join

105 terrible,” sobbed schoolteacher Heidi Musgrove. “How can I tell
the children that what they thought they knew about subqueries, all I
those hours spent earning howw 0 use thern, well, they could have just |
used joins. It heartbreaking

Local resident Heidi Musgrove was
The fallout from this reve lation can be expected to continue wel ingo shocked to leam the truth about
the next chapter, when outer joins are exposed 1o public scrutiny subqueries.
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The query

Result of a left outer join:
SELECT gy, ttoy

girl toy
FROM ojels g Jen. squirt gun
LEFT OUTER JOIN 4oys & Cleo erozy sraw
Mandy NOLL
ON gtoy_id = ttoy_idi
These ave the toys that
showed up in our vesults.
Left table Right table
toys
grls . —
. don J 3 erazy straw
z Cleo 2
3 Mand, 3

m{m :, n «7,.4 that doesn’t actually
exist in the boys Lable since the boy column The vepeated vales mean that more
ended up NULL i the vesults Hipn ool b the f.:,.f::

The query Result of aleftouter join: /
SELECT ggel, Loy ) -
FROM toys & J squirt gun
Ulia And the NULL Cleo squirt gun
LEFT OUTER JOIN giels 5 ot Wi P
ON gtoy_id = thoy id; has a erazy straw Sall dinky
Martha linky
Left table Right table
doys gels
oy d oy rl_id el Tod
] sopirt g ] Jen ]
X erazy straw 2 Cleo I
3 dinks 3 Sal 3
& Martha B
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The dozens tolumn is an INT,

since you don't usually bu

o o it s DECUD
need decimal places. long, with two decimal p?;bes

INSERT INTO\doughnut purchases
(donut_type, dozens, topping, price)
VALUES

('jelly', 3, 'sprinkles', 3.50);

\m \ales nseted into /

doens and price
t:f,. dor's veed auotes
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Copyright
£ the title changes, the ¢ i
Valie Wil Ehange.
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Job_desived

J@LWV_\M
titles

KN\
UNION conbines
the vesults
of all the
SELECTS from
all the tables

SELECT title FROM job_current

uNION < UNION lets
SELECT title FROM job_desired  Gred tonbint il
itle job_desire he vesults from ﬁb’w =
— Ehese bhvee separate e
SELECT title FROM job_listings; aueries o one f3blc
vesults title.
Qjm ve 3 few of the hurdveds Accountant
et be gt in o conined Lawyer
vesults from al Ehree dsbler X
ogrommer
S “Web Designer
Cot Hordor
Chot
Puychologin
Borber
Toacher

AW A~/
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SELECT drink_name FROM easy_drinks
WHERE

main = ‘orange juice’

R

main = "apple jice' Here's the final query,
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INSERT INTO easy drinks Don't forget: mumeric data

types don't need quotes!
'VALUES /
('Blackthorn', 'tonic water', 1.5, 'pineapple juice', 1, 'stir with ice, strain
into cocktail glass with lemon twist'), ('Blue Moon', 'soda', 1.5, 'blueberry
juice', .75, 'stir with ice, strain into cocktail glass with lemon twist'),

("Oh My Gosh', 'peach nectar', 1, 'pineapple juice', 1, 'stir with ice, strain
into shot glass'),

('Lime Fizz', 'Sprite', 1.5, 'lime juice', .75, 'stir with ice, strain into
cocktail glass'),

('Kiss on the Lips', cherry juice', 2, 'apricot nectar', 7, 'serve over ice
with straw'),

('Hot Gold', 'peach nectar', 3,' orange juice', 6, 'pour hot orange juice in
mug and add peach nectar'),

('Lone Tree', 'soda', 1.5, 'cherry juice', .75, 'stir with ice, strain into
cocktail glass'),

('Greyhound', 'soda', 1.5, 'grapefruit juice', 5, 'serve over ice, stir well'),
('Indian Summer', 'apple juice', 2, 'hot tea', 6, 'add juice to mug and top off
with hot tea'),

('Bull Frog', 'iced tea', 1.5, 'lemonade', 5, 'serve over ice with lime slice'),
('Soda and It', 'soda', 2, 'grape juice', 1, 'shake in cocktail glass, no ice');

Eath drink's sek of s #nd bebueen cach
is in parentheses. drink is 3 comma
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CREATE TEMPORARY TABLE my_temp_table

( The word TEMPORARY is the

some_id INT,
e acuns oy ™ g e vecd 4o add
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Wekcome t the Setup Wiz for MysQL
Server 50

D pe—
R e

When You've double-clicked the
file and the Setup Wizard dial
appears, click the Next bukton
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SELECT first name, SUM(sales)
FROM cookie sales

GROUP BY first name

ORDER BY SUM(sales)DESC;

we use 0 o = e veally o
Meves obheruise o i \E%N < bttt b vesults.
vesults would be T pars g
arbibeary. W/;%ﬁf '\
Lindsay 81.08 Paris is our second—

Place vinner! Nicole has
stopped speaking 4o her.
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‘toys. toy boys.boy

= oy
hulo hoop "“l::
balsa glider :: -

baseball cards
These lines show the vesults of the

Jein- Eath boy is matched up with
ach boy. There are no duplicates
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INSERT INTO my_contacts
(last_name, first name, email)
VALUES

('Anderson', 'Jillian', 'ji
. , '31ll_ande:
breakneckpizza.com') ; 341l _andersont

inserting part of owr data. Since your
know whith parts, you'll need to tell it by

This time, we've m«IZ
4 values Ehat you ave entering

SQL RDBMS wen"
speciffying the olumn names ant
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Team Chat: Here's the data to INSERT

Hey Jim, can you add someone to the database for me?

Q

‘@ Sure, of course.
oo

g 2

g

This is only part of the info, I'l get the rest to you later: =
am

)

oo
& Pat Murphy, 555-1239, patmurphy@someemail.com, zip is 10087 '
&

A

G
Q 4/15/1978 is the birthdate.

&

A

Greg

For profession, use teacher, and status is married (you'll have to do some
" SELECTS to get the right values here, look in my notes for the syntax)
b4
=

Sounds easy enough. 'm on it. :)

|

¢
¥

You're welcome |
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my_contacts

contact id 0=

last_name

first_name

phone

Lol email

prof id 0= prory

profession birthda

» prof_id Somw

Zip_code oy

ot id o
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et o B
B vt
SELECT title, category, purchased
FROM movie_table
ORDER BY category, purchased;

This will be the first column ordered. \nd this vill be the second Column.
We'll get a list. of every movie in (E: :,dma‘ AFTER the catesory
store, ordeved by cateory. Zolumm has been ordeved
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But that query doesrit work
for the interests column.

We've got mulfiple values in
that one, remember?
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iy Yo
SELECT first _name, SUM(sales) ' °
FROM cookie sales Group together all the
GROUP BY first name ¢ rinc wle:
ORDER BY SUM(sales)DESC;
T U Hevant b vhes diglgd

We have to order by the same :L?/b"""“ 50 we tan see
SUM that we selected with Vinner more easily.

— This statement totals all the sales —

values in eath first

Nicole

Nicole

Nicolo
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Ao Branbon i
Bday: 7/1/1962 Ty Cncon
gieer B-day: 9/10/1964.
Software SyStem AdriniStrator
Single, bt involved Single
Voustain View, (A
i G mm” D
suteredts Cllesting bookS: a
S o It eSS: ki, writing,

ek New 3o Seeking: Friends, woren to date

Al o

B-day: 7%?;%6

ical Engieer

Marvieq

Saw Antonio, T
SoukeP@bredtieckpizzacon
TS G, progravig
Seeking: Nothig

Seeking

iva Mendoza

8/19/1979
Unix SySadrin
Married

San Francisco, (A
‘angelina@Starbuzzcoffee.con

Interests: Acting, Darcing
Seelng; New job
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professions my_contads
prof_id O—= contact_id 0=
profession last_name.
first_name
phone
email
gender
birthday
P prof id &
aiy
Because the prof 1y, j o
vepeat—have 230) mithing poon
records—thi gar Tt po s secting

Primary key. This is 5 foreign
Key betause it vefepangen ¢

key from another {ap)c
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id last_name first_name nidk_name
1 Brown John John

2 Ellsworth Kim Kim

3 Brown John John

4 Pefrilo Maria Maria
5 Franken Esme. Em

N vetord for Jon Browe

Also a vecord for John Brown,
but the [D column shows that
this is 2 unique vecord, so this
is is a different John Brown
Lrom the Lirst ome.
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So Tl always store everything in either
VARCHAR or DATE data fypes?
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This next part is 3 list of your
Column names, separated by
e kepuords INSERT i i Commas, You alveady know that
begin the stakemer I Gregh po 1o table. ey’ lst il have eolumns like More tolumn names
e B v, k. name, and emdll Sollow o comma

Fher the lask one
/\\/\/\ ¥ y T e et \
INSERT INTO your_table (column_namel, column_name2,

VALUES ('valuel', 'value2',..);
Another keyword. This / { 2 b

signals thatthe vaues  This next park is /" 2 The wal

e ot B P ety Tm ingle qoles ave  More vales Fallow, semclon ending
wrvotid by tomeas. Comett Usc them 70 comma after  the statement
oGvess ate the whenever Yo nserking ¢ 1% one.

text, even if it's a singe
st will contain the

sticky notes. "-IMPORTANT: the values need 4o be in the
same order 35 the tolumn names <
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Okay, seems simple enough. But how
do I do an INSERT statement with that
column already filled out for me? Can T

accidentally overwrite the value i it?
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File Edit

MR
> DESCRIBE projekt:

s

+ +
| Field | Type | Null | Key | Default | Extra |
+ +
| number | inta1) | vES | | NoLL | |
| descriptionofproj | varchar(s0) | YES | | NULL | I
| contractoronjob | varchar(10) | YES | | NULL I
i

3

rows in set (0.01 sec)
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Wanted: Web Developer

Sal. :
alary: 395,000<$105,000

Experience: 5, vears

Once he finds the best few matches, e can call them up and
screen them further. But first, he wat out all the

Web Developers with
who@Gn't require a salary higher than 105,
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SELECT drink name
FROM drink_info

WHERE L Tyt

calories IS NULL; divectly select a

NULL value is to
Keywords ave Q =2 use the keywords
ekt strings, 10 they IS NULL-

don't have quotes.
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Wait a minute. You can't leave me in
suspense. You said that joins and subqueries
did the same thing. You need to prove it.
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... SELECT contact_id FROM job_euwrvent
UNION SEL salavy FROM job_
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A zip code may not alway
b 10 chavactis lorg, 5
we use VARCHAR to save
space in the database. You
might also have used CHAR
here and assumed a specific

lendyth,

Column Name | Description Example Best Choice of Data Type
price The cost of an item for sale | 5678.39 DEC(5,2)
zip_code Five 4o 10 characters 90210-0010 VARCHAR(10)
atomic_weight | Alomic weight of an clement | £ 559 5 DEC(0, &)

with up t0 6 decimal places
comments | Large block o text, more BLOB

than 255 characters
. How many of this item in 239 INT

stock
tax_rate A percentage 3.755. DEC(%, 2)
book_title A text string Head First SQL VARCHAR(50)

acter, cither P phone mumber il
gender One character, either Mor F_| M CHAR(1)
— - — brpbeeractiy

phone_number | Ten digits, no punctuation 2103552367 CHARUIO) this length. And

Tivo chiaracier abbeviAt treat it ke 3 Lot
state Fuiberiadaail 28 CHAR(2)  stripg because w

for a state don't
anniversary | Month, day, year 11/22/2006 DATE any mathematical

opeations o, ehen

games_won | A inbeser vepresenting Is INT though it's 3 i

mumber of gimes von

meeting_time

A time and day

10:30 a.m. 4/12/2020

DATETIME.

(TVMESTAMP is wally wsed
to capture the curvent fime
DATETIME is best used 4o
e 3 Cebis sk
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UBDATE table name L = ol uu(:]: ik

SET column name = newvalue;
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interests

interest]

(_first,yecond, hird, fourth

Frst

/\\ We've going to vemove the first interest, the
tomma that follows it, and the space that
Lollows the tomma from the interests olumn.
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SELECT profession AS mcprof
FROM my_contacts AS mc

GROUP BY me_prof R . . e

ORDER BY mc_prof; exattly the same way 2 1
ereate

Jour taumn alases

Do T have fo use "AS" each fime
T set up an alias?

No, there’s a shorthand way to set up
your aliases.

Just leave out the word AS. The query below does exactly
e same thing as the one at the top of the page.

There's ro differerce
in what these bwo

aueries do

) We've vemoved the AS. This works as
SELECT profession mC_PTOE o s the slisc fulone divectly after

FROM my contacts mc e Lable or Column name it 1 a1
& '« Sy
GROUP BY mc_prof’\/

ORDER BY mc_prof;
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SELECT * FROM my contacts

= '$CA';
WHERE location LIKE %&d Place 3 pevcent sgn inside the single

uotes. This tells Your sof buare
You'e looking for 3l values the

lotation column that end with CA.
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SELECT mc.first name, mc.last name
FROM my contacts AS mc;
\ SELECT Fiest and last. -
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GRANT SELECT, INSERT, DELETE ON locations TO elsie;

. REVOKE INSERT, UPDATE, DELETE ON lotations FRO)

GRANT ALL ON clown_info TO elsie;

REVOKE INSERT, UPDATE, DELETE ON el

privileges, so we've

rot REVOKING
cverybhing

GRANT SELECT, INSERT ON activities TO elsie;

. REVOKE INSERT ON acti

s FROM elsie;

Arother vay you
could have done

GRANT DELETE, SELECT on info_location TO elsie these is o REVOKE

WITH GRANT OPTION; everything and then
P
need to

REVOKE DELETE on info_lotation FR

GRANT INSERT (location), DELETE ON locations TO elsie;

 REVOKE GRANT NSERT(tsber) DECETE ON basbors PROM s
ooks lik tould also use 3 éKI\NT»hen £73
takc wr: :h‘e ¢an still SELECT locations.

#ind we'd better make sure she hasn't given
anyone else the same privileges she had,
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> CREATE TABLE my_contacts

> (
->  last_name VARCHAR(30),
->  first name VARCHAR(20),

= email VARCHAR(50),

->  birthday DATE,

b o profession VARCHAR(50),

Lo 3 location VARCHAR(50),

-> status VARCHAR(20),

S interests VARCHAR(100),
Did you notice how e

hitting return after >[N

PSRRI O.c-y Ok, 0 rows affected (0.07 sec)

the command and 4old
your SBL RDBMS 4o

process #2
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A multi-column primary
key? But doesrit a

primary key have to be
just one column?






OEBPS/httpatomoreillycomsourceoreillyimages1374054.png.jpg
START TRANSACTION;

UPDATE piggy bank set coin = where coin =

AND coin_year < 1970

e No matches, so no change

START TRANSACTION;

UPDATE piggy bank set coin = 'N' where coin =

ROLLBACK; g Rollback, no change.

START TRANSACTION;

UPDATE piggy_bank set coin = where coin
AND coin_year > 1950;

ROLLBACK; &— Rollback, no thange:

START TRANSACTION;

UPDATE piggy_bank set coin = 'D' where coin =
AND coin_year > 1980;

commIT; This vow is affected.

START TRANSACTION;
UPDATE piggy_bank set coin = 'P' where coin =
AND coin_year > 1970;

COMMIT;

This vow is affected. —=F

] oin | coin_year
1 [ 1950
2 P 1972
3 N 2005
4 [ 1999
ipt ] @ %50
2 3 17
3 [ 2007
4 0 [l
id win__| _coin_year
1 ® %50
o 2 3 17
3 [ 2007
) 0 7
. ] in | coin_year
" 1 @ 1950
2 3 (2
3 [ 2005
) ? il
] win__| oin_year
o T N %50
2 3 [
3 [ 2005
Ty b T
] win__| _coin_year
i ] @ %50
i 2 3 [P
3 3 2005
4 ® i}
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The gray vetords haven't changed
because we didn’t UPDATE those.

name last,_seen ) Tappeavance activities

Else Cherry Al Seror Centie | F, ved har, gveen dves, g Feck | balloons, eble car
Pickles Jack Green’s party M, orange hair, blue suit, huge feet [ mime

Sragles Ball-Mart P, yellow ik, baggf b Jonts Worn, wmbrella
e Habo (| Bric Grays @ W, caa, black ha, Emy hat vl

Clovabelle | Belmort Serior Center | F, pk e, e flower, bl dvess | yellmg, dancing
Seooker Oland Rl W, Ve baie, ved sut, huge nose balloors

Zireo Milstane Mol F, ovange suit, baggy pants ™)

Babe Eorls Autos T, all pk and sparkly blancing, it car
Boreo @ W, m drasy, poka dotted dress S, dancing
Siffles Traeys \

M, green and purple su, pointy rose
>

Only the parts of each vetord that

nl
we S|

7
ET on the UPDATE have changed

We've Sinally filled un those g3ps From

way

back on pase 121
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We lefL the column names out

INSERT INTO my contacts altogether, but if you do that, You
must include ALL the values, and

'VALUES in the EXACT ORDER that +he
O e h T LR l

('Anderson', 'Jillian', '3ill_anderson@breakneckpizza.com',
'F', '1980-09-05', 'Technical Writer', 'Palo Alto, CA',
'Single', 'Kayaking, Reptiles', 'Relationship, Friends');
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1E5 not a trick question, bu
i ion, but it is one d
: ;}mk about. [£ you change the £2. SZ;‘;:.:L
: %0, then the 1350 4, {450, You will
dar’;\:ii'stik b.: price of the Blue Moon by two
llars. Instead, you need 4o ch, he lar:
sihes Dok (3504 f1 5 e T3

Is this another of your frick exercises?
7250 Blue Moon 4o f3.50.

Make all the drinks that cost $2.50 cost $3.50, and make
all drinks that currently cost $3.50 now cost $4.50.

INSERT INTO drink_ino VALUES (0h My Gosk’, 45, 8., ‘oranae’, "Y', 35;
35

DELETE FROM drink_info WHERE co
INSERT INTO drink_info VALUES (Blue Moor’, 3.5, 3.2, ‘blue’, 'Y’, 12),
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i i o .

v a6

s e s s e v

e st i, B oL P e T, ok By

S M e

il

These st s queres il work bocaune most $GL ROBMSos v you

it e Tho s crs th ke restyou OEC and T
eles as mumber, v though e gt ncet tey aretaxt s
i aueios s NOT CORRECT, bt your ROBMS 1 frghins.






OEBPS/httpatomoreillycomsourceoreillyimages1372888.png.jpg
Wiait. Every time I do a SELECT * my
data is a big mess because it wraps. Can T
hide all those extra columrs when maybe
all T want is someone's email address.
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Outer query gets
protessed setond
fts vesults deX:hd
on the value from
‘the innevr query.

Irmer query stands
alone and gets
protessed Lirst.
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(

That's it Just add in the
AUTO_INCREMENT keyword

CREATE TABLE my_contacts f ‘fﬂ;&f o s
e ared b beperd

contact_id INT NOT NULL AUTO_INCREMENT, D% 3o »112 o0
last name varchar(30) default NULL, Check your MS SRL vefevence
first_name varchar(20) default NULL,\ ‘= refenfe)
email varchar(50) default NULL, Th Keuord ds ety
gender char (1) default NULL, what you'd expect it tor it starks
birthday date default NULL, 3] and goes o by | each bime you

insert 3 new vow.
profession varchar(50) default NULL,

location varchar (50) default NULL,
status varchar(20) default NULL,
interests varchar(100) default NULL,
seeking varchar(100) default NULL,
PRIMARY KEY (contact id)
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M. Hobosighted

at Tre

Here's the information e
reed to add, 5, h
UPDATE clown_info £ uppare wt;ufctz:d t

SET last seen = 'Tracy\'s’
WHERE name = 'Mr. Hobo'
AND last seen = 'Party for Eric Gray';
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I carit ignare the interests
column completely. There's
got o be a better way.

To oo
|nterests IRE important

query just first intere:
inSormation in that column.

e valuable
St and ignore the rest of the %E::at:n in there:
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When you've happy vith your
code, you tan COMMIT i
to the database.
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Hmm, look at that single quote that keeps appearing
before the prompt. I bet there's something wrong with the
quotes in our INSERT statement...
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Wait a second. T already have a table full of date.
You can't seriously expect me o use the DROP TABLE
command like I did in Chapter 1 and type in all that data
again, just fo create a primary key for each record.
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SELECT drink name FROM easy drinks WHERE

piini juice! s necd o ot vid of
main orange juicex . U:a:;mm,w . ¢ t
* “tabement doesnt end e

main = 'apple Jjuice'; /\
We tan simply ross ot
With this O we get

i T, wee alveady a0t
drink_names with main Ihis covered by the thk
O o e ot oF the spery (v

Juice OR apple juice. {omed by our OR
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mc.first name firstname Sets an alias for the mc.last_name field

WHERE NOT EXISTS
If two contact_ids are true, a condition is met
WHERE mc.contact_id =

je.contact_id Sets a field to “firstname” as an alias

FROM my_contacts mec
Selects all fields for the table with alias *jc”
mc.last_name lastname

Sets a field o “email” as an alias
SELECT * FROM
job_current jc Specifies truth if something isn’t found

mc.email email Sets an alias for my_contacts
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TR DRSS ik s a good idea to v yoursel€ 3
Sew exbra thavacters in case You
v ned ko enter 3 vame that's
SR ICT fonser than the existing one

USE drinks;

(drink_name VARCHAR(16), main VARCHAR(20), amountl DEC(3,1),
second VARCHAR(20), amount2 DEC(4,2), directions VARCHAR(250));
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Fuest time UPDATE my_contacts (\nm the Fvst vetord'sltation
e 7 SET state = RIGHT(ChesterNJ'2)

Column and operates on it

Second time UPDATE my_contacts &=
theowgh 7 g ; Now the setond on
roud SET state = RIGHT('Katy, TX',2) o

Third and final UPDATE my_centacts £

che
bine thregh, —7 SET state = RIGHT('San Mateo, CA',2) And frally the
because there ave

only three retords

thivd one
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SELECT dvink_name FROM dri

We never have. - negative
5 50 we've safe with
ater. than sign.

WHERE calories > 0; the
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A &—  FIRST puts the phone column
ADD COLUMN phone VARCHAR(10) D > before all the other Colums.

phone contad_id lost_name | first_name email

ALTER TABLE my_contacts
ADD COLUMN phone VARCHAR(10) | rast i

= LAST puts the phone
column after all the

ALTER TABLE my_contacts
= other tolumns, and 50

ADD COLUMN phone VARCHAR(10) ‘E <— does FIFTH and not

dding a position
ALTER TABLE my_contacts 3 adding a positon at all
ADD COLUMN phone VARCHAR(10) /

contad_id last_name [ _first_name email phone

ALTER TABLE my_contacts
ADD COLUMN phone VARCHAR(10) %‘3 £~ SECOND puts the phone
- ¢olumn setond, and so does
ALTER TABLE my_contacts - BEFORE (£ you use it vith
ADD COLUMN phone VARCHAR (10) the last_name colum).

o

contad_id phone Tas_name | first_namo email
ALTER TABLE my_contacts AFTER last_name puts the
ADD COLUMN phone VARCHAR(10) Phone ecumn thivd. I you'd had

2 THIRD magpet, that would

[3 é? have done the same thing

ontad_id last_name
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o

So we should be
putting all our one-fo-one
data in new tables?
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5ob_mv<nt
SELECT title FROM job_current titles N
EXCEPT

SELECT title FROM job_desired;

Only titles that G
; e NoT By bitles that ave n
B bl sl bl il be excluded

¢ EXCEPT show up From the reslts.
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SELECT * FROM my_ctontacts
WHERE gender = 'F'

AND status = ‘single
AND state='MA’ Regis vants to date a single girl
AND sccking LIKE “Hangle M3 born bebueen 110 and [460, vho
AND birthday > 1950-03-20' g‘;"LMﬂfucm&s and vants
AND birthday < '1960-03-20' 2 sngle guy

AND
(

intevest! = ‘animals’ \
OR interest2 = ‘animals’
OR interest3 = ‘animals’ \

OR inberesth = ‘amimaly S 4 has o look throsgh

L eseh inkerest tolumn £ se¢
AND o s i R
( interests since there could

imberest] = “radmg card¢ € be 3 mateh inany of the
e

OR interest = ‘brading eards’ kel
OR intevest3 = ‘trading eards’ </

OR inkerestA = “rading cards’

)

AND

(

interest] = ‘geoeaching’

OR interestl = ‘seatathing S Regshad UL e

OR inkevest3 = ‘geataching interestd 5o ve onf
OR interesth = ‘geataching’ have £o eheck for three
% interests, not. fouy.
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Here, we treate our new view

[ named job_vaises.

CREATE VIEW job_vaises AS

SELECT me.first_name, me.last_name, me.email, me.phone, j¢.contact_id, je.salavy, jdsalavy_low,

jdsalary_low - je.salary AS vaise
FROM job_eurvent je

INNER JOIN job_desired jd

INNER JOIN my_eontacts me

WHERE je.contact_id = jd.eontact_id
AND je.contact_i

ceontatt_id;

i of
v wee treated the view he vest
oy vt o INNER J0INs 4o il
i ovee tables. We alsowe 3 il
B b veake eur new 'vaisd coumn
This subtracts the salary the
vank from the slary ey ack

mnow and uses an alias 4o eall
the vesult ‘vaise’.
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> INSERT INTO my contacts VALUES ('Funyon', 'Steve', 'steve@
onionflavoredrings.com', 'M','1970-04-01', 'Punk', 'Grover's
Mill, NJ', 'Single', 'smashing the state', 'compatriots,
guitar players') ;

>
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Tim trying to get a big st of all the
Job titles T use in gregs_lst, but T can't figure.
out how to list all of the job titles in those three
tables all at once.
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SELECT first name FROM my_ contacts
WHERE first name LIKE '

/\ The understore i  stand-in for just one /

unknovn character. Results in names vith just one

characker before the im”)
ke Jim, Kim, and, Tim
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ADD COLUMN phone VARCHAR(10)

AFTER fist_name;

The keyword AFTER followed by th :
Y the nams s opbienal If you dor’
:_i e;: o oo van b v el he Aiﬁhﬁau:: s
is pud e phone lumn vic i
o ks the phoe colunnvight aFter the the end of the table
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Your_table

id fivst_name | last_name

I Mareia Brady

2 Bobby Brady

3 Cinds Brady
[ Peter Brady

Looks like we lost Jan because we

tried 4o give her an index that
R was alveady assigned to Mareia
Martia, Mareia, Mavcial
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INSERT INTO clown_info [NSERT -the vecord using all the

VALUES

origial data and st alkering
the tolumn you need to thange

('Clarabelle', 'Belmont Senior Center', 'F, pink hair,
huge flower, blue dress', 'dancing');

last_seen appearance [ adtivities

Clorabelle

INSERT

Bolmont Senior Contor | F, pink hair, hugo flower, bluo dress [ yelling, dancing
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I've got your number.
I can dispose of your unwanted tables.

T or F questions are my favorite

I keep track of your mom’s bithday.

I got the whole table in my hands.

Numbers are cool, but | hate fractions.

ke long, wordy explanations.

This i the place 1o store everything,

The table wouldn't exist without me.

I know exactly when your dental appointment is nex! week.
Accountants like me.

Ican give you a peek at your table form.

Without us, you couldn't even create a table.

Nawe
DEC, INT

..DROP TABLE

CREATE DATABASE

INT

BLOB

DATETIME
DEC

DESC
CREATE DATABASE, USE DATABASE

DRoP
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users an do to ables and

Cohmns based on the priviegeq
You give them.

WITH GRANT OPTION
lows users 4o g other wsers
the same privileges they have.

grlest

WITH ADMIN oPTION

Allows anyone vith 3 role 4 grant
hat role o anyone elee






OEBPS/httpatomoreillycomsourceoreillyimages1372972.png.jpg
SELECT type FROM doughnut_ratings

WHERE

WHERE

WHERE

WHERE

WHERE

WHERE

WHERE

WHERE

Yes

Yes, theve is a mateh

————_
location = 'Krispy King' AND rating = 10;

No matches

location = 'Krispy King' OR rating = 10
location = 'Krispy King' AND rating = 3
location = 'Krispy King' OR rating = 3;
No mateh

—_—

location = 'Snappy Bagel' AND rating
location = 'Snappy Bagel' OR rating = 1
location = 'Snappy Bagel' AND rating =
location = 'Snappy Bagel' OR rating

3;

RESULTS

plain glazed

plain glazed

no results

plain glazed

no results

plain glazed

no results

AD. resulta
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Where each clown

was last spotted 2y

clown_info
name lust_seen appearance adivities
Elsio Chorry Hill Senior Center | F, red hair, green dress, huge feet balloons, ltle car
Pickles Jack Green's party M, orange hair, blue suit, huge feet mime

Snuggles Ball Mort ¥, yellow shirt, baggy red pants hor, umbrella
Mr. Hobo BG Circus. M, cigar, black hair, finy hat violin
Clarabelle Belmont Senior Center ¥, pink hair, huge flower, blue dress yelling, dancing
Scooter Oakland Hospitol M, blue hoir, red sul, huge nose balloons

Zippo Millstone Mall F, orange suit, baggy ponts dancing

Babe Eorl's Autos ¥, all pink and sparkly bolancing, litle car
Bonzo | & M, in drag, polka dotted dress singing, dancing
Tracy's M, green and purple suil, pointy nose. N
el Gl in the
—— lank colomns
| ey
Seoior Gener

Belmont
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The duotes, commas, exualiy
operators, and semicolons were
oo small 4o pick up. Feel free
o add as many as you need

) Oy

WHERE
' activities '
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SELF-
FOREIGN Key

Thisisa&,,!iy‘kzyih“(“
me

Lable i is 3 pr
et

ING

SELF-JOIN

The seup-gom allows You b2
auery 3 snale able 2 though
e were bwo tables vith
exattly the same information in

them.

Use this keyword o veburn only
\alues that ave in the first apery
AND also i the second auery
EXCEPT

Use this keyworld o veturn orly
\alves that ave in the first apery
BUT NOT in the second spery.

Use this c.
a table R:..?::u::ﬁ
any SELECT stotement.
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This commits all your code
COMMIT; < once you've happy with it
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The my_tont

3 few columns. These are

Sirst few

Anderson
Joffe
Newsome
Garcia

| Roundtree

Briggs
Harte
Toth
Wiley
Palumbo
Ryan
McKinney
Meeker
Powers
Manson
Mandel
Tedesco
Talvar
Szved
Sheridan
Snow
otto
Bardy
Deal
Jagel
Molfi
Oliver
Parker
Ricci
Reno
Moss

Day
Bolger
Blunt
Bolling

fhe end of the Lable!

Kevin
Amanda

Jo-Ann
Chris
Lloyd
Anne

Tom
Alanna
clay

Brian

Debra
Janis
Vikran
Joe
Diana
Edward
Glenn
Anne
Mary

Ann
James
Iee

Anne
Peter
Grace
Zelda
Clifford
Joyce
Anne
Lindy

just

£irst_name |

3111_andersongbreakneckpizza.com
3offeasimduck . com
aman2luvébreakneckpizza.com
©d99¢b0tt0msup. com
3ojoroundibreakneckpizza. con
cbriggsboards-z-us .con
hovercrattebreakneckpizza.con
Anne_Toth@leapinlimos..con
andrewwileydobjectville.net
palofminetmightygunball.net
angrypiratedbreakneckpizza.com
clay@starbuzzcottee. con
ann_meeker@chocoholic-inc.con
bp@honey-doit.com
amg6@objectville.net
debmonsterbreakneckpizza. com
3anistedescogstarbuzzcoffes. con
viktgstarbuzzcotfee.com
szwed_joelobjectville.net
sheridignightygusball.net
snowmangtikibeanlounge. com
glenn0098eobjectville.net
‘annehab0ttomsup. com
nobigdeal@starbuzzcoffee. com
dreangirl@breakneckpizza.com
drmel£3@b0ttOmsup. com
1ee_oliver@weatherorama.com
annepéstarbuzzcoffes.com
ricoimangtikibeanlounge. con
grace23@cbjectville.net
zeldagweatherorama..com
cliffnightbreakneckpizza.com
Joyce@chocoholic-inc. com
anneblunt@breakneckpizza.com
Lindy@tikibeanlounge.com
fgares@objectville.net
anneg9gcbjectville.net

MEMMMEMMEMEZEMMMIEMEEMMEE MK MR MKE T MR

location

Palo Alto, CA |
San Jose, CA |
San Fran, CA |
San Mateo, CA |
San Fran, cA
Austin, TX
San Jose, CA
San Fran, CA
NYC, NY
Princeton, NJ
San Fran, CA
NYC, NY

San Fran, CA
Napa, CA
Seattle, WA
Natchez, M5 |
Las Vegas, NV |
Palo Alto, CA
NYC, NY
Phoenix, AZ
Fargo, ™
Boulder, CO
San Fran, CA
Boston, M
San Fran, CA
Dallas, TX
st. Louis, M0
San Fran, CA |
Reno, NV

Palo Alto, CA
Sunnyvale, cA
Chester, NI
Austin, TX
san
san
san
san

Jose, CA |
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birthdoy -
state contact_id g
¥ prof_id o 2
status » zip_code gD seoking_id g
f'o'*fs:“: Lom.4 1 P status_id Otx seeking
“tatus






OEBPS/httpatomoreillycomsourceoreillyimages1373954.png.jpg
CREATE TABLE piggy_bank

(
id INT AUTO_INCREMENT NOT NULL PRIMARY KEY,
coin CHAR(1l) CHECK (coin IN ('P','N',6'D','Q"))

J

This checks to see if the value for
Hhe com tohemn is one of these.





OEBPS/httpatomoreillycomsourceoreillyimages1373994.png.jpg
Other than using a CHECK OPTION, I dor't really
see what the point of using a view and INSERT is.
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So he can just save his queries
inatext file and copy and paste
them. What's the big deal?
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SELECT MAX (salary) FROM job_current;

Remember MAX? [£ veturns
the largest. value From the
¢olumn in parentheses.
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SELECT drink_name FROM drink_info

WHERE Wor't work betause
e nothing ean be equal

S o NULL IEs an

undefined value

SELECT drink_name FROM drink_info

WHERE T This won't work because

catories 96 MULL it the same

Lhing 35 zevo.

SELECT drink_name FROM drink_info

wERE And this won't work
calories = either, because NULL
ionk 3 Lot string.
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interests table
each vow tontains
nt_id
intevest
eontact_id

\ By using the contact_id, we end up

with 3 truly unique value. We know
that the intevests with 5 particular
contatt_id absolutely belong 4

the corvesponding vow in the
my_tontacts {able.

ny_ontacs table
(i inkerests

column vemoved)
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‘profession contad_interest
prof_id0—. contoc 40— =] |, comtocidr
profession lost_name oy
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1ip_tode phone interest_id §ar < interest_id 0=
2ip_codeO—- email {his interest
ity gonder T
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P prof id S oo Uy
status O+x
status_id O— seeking_id iy socking
s ingldg F-sooking idO—
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$QLs Rules °F_ Order

When you've fun your ORDER BY gyg,
fillin the blanks using the order the cpo”

o
appear in your results 0 help you” " 2Cleg

Non-alphabet characters show up
before and after  numbers.

Numbers show up before _text
characters

NULL values show up_before.  numbers.

NULL values show up_before _alphabet
characters.

Uppercase characters show up_before
lowercase characers

“A1" will show up before “Af".

ols Rules of Order

ou'¥e fun your ORDER By

et Yol ese characters in the
e ey appeat i th resus

=1 (&~
Q2
"¢ (*4=28"
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We vant to select all o
the data in ou and the asterisk says
ks e szmt EVERY THIN Our table name.

SELECT * FROM my_contacts;
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INSERT INTO your_table (id, first_nmame, last_name)
ALUES (NULL, 'Marcia', 'Brady');

INSERT INTO your_table (id, first_name, last_name)
VALUES (1, 'Jan', 'Brady');

INSERT INTO your table
ALUES ('', 'Bobby', 'Brady');

INSERT INTO your_table (first
*Brady');

/IR 0 g bt e e, Lo e

This lask statemert: BEURS (99, 'Peter', 'Brady'):
is

ame, 1ast_m
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Tt really seems like we could have:
dore that without the subquery.
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SELECT mc.first name firstname, mc.last name lastname, mc.email email
mail addresses
FROM my_contacts mc EXISTS Finds the fivst and last names and emai
<_/ of the peaple from the my_tontacts table whose tontact_id
WHERE [EXEBTS chows up at least onte in the contact_interest. table.

(SELECT * FROM contact interest ci WHERE mc.contact id

ci.contact_id );
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Same vesults as before,

et with ot one qery!

first_name | _melast_name ‘mephone citle

Joo Lonnigan (555) 5553214 Cook

Wend, (555) 5558976 ‘Waiter
Sean (555) 5554443 _| Wb Designer
Jared Calloway (555) 555:5674_| Wob Doveloper
Juan Garza (555) 5550098 | Web Developer
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=< <> <= 5=

You've 4ot a whole bunth of
equality and inequality operators
at your disposal. .

IS NULL

Use this to ereate a condition to
test for that pesky NULL value.

With AND and OR, youltan
¢ombine your conditiona
statements in your WHERE
elauses for more precision.

NoT
NOT leks you negate your
vesults and get the

opposite values.

t 7

Your new tools: operators!
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7

name boss
Bl Snuggles
Pickles Clarabelle
Snuggles Mister Sniffles
Mr. Hobo Snuggles
Clarabel Mister Sniffles
Scoofer Snuggles
Zippo Snuggles
Babo Clarabelle
Bonzo Clarabelle
Mister Sniffles | Mister Sniffles

This column eomes from the [NNE/
JOIN of boss_id in the fivst .n:ea’in
of the clown_info Lable (¢]) and the
name of that boss from the second
instance of the clown_info table (¢2).
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Next, the vesults (each category in
e ol startng wih A e et
o the categories are ovdered now) is
sorted by ot v the adest dote

First Your vesubs are ordered by
category, snce that var bhe it
Colmn listed after your ORDER By.
The vesuts are listed A through 7.

hen by month, then by 43y
Categories

g with \2
——— . Purchased dates
A = oldest first

11-20-1999 - -

star

4-19-2003 --

Z=-==f==> Purchased dates
oldest first

11-20-1999

BV P VYW

Fiest. Dates ave alvasy sarbed by yedr:

fmmris

- -~ >

Finally, the vesuts (each catenory,
startig vibh A, hich 5 rov
ordered by purchase date) 1
ordeved by bitle, again starting
with A and ending 3t Z.

Titles
starting with

starting with

Titles
starting with

Aaathe
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root

—_—

gves DELETE
on thores with

GRANT OPTION

J

sleepy

gives DELETE

on thores

sneezy
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ALTER TABLE project list
MODIFY COLUMN proj_desc VARCHAR(120);

vew data b
The name of T, e 1M7~ag_v?£

et modifyn
by And of course you've made sure that

the new data bype wor't cause you bo

truntate your old datal
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Great. Only
560 more dull,
dry, boring pages.
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Regis's perfect match
was in the £able, but vas
never distovered betause
her intevests were in 8

diffevent order.
create multiple columns to hold one

interest in each becavse novin

9.3ll the interests in one
column makes queryjing diticort,

Grey decides o
vedesign his 4able
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GRANT data_entry TO doc;

The vele name takes the place of >
{he table name and privileses. Gt

» data entry

<--

root
talking aninals
T T Bl
I boebed | v | v
z e A
E P I Y
0 T
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UPDATE a vecord in
the tlown_info table,

Change the vl
Wi d<  UPDATE clown_info

eolumn to Tracy's. 7 Don't forget the backlash

SET 1ast_seen = 'Tracy\'s' 1o estape your quote
WHERE name = 'Mr. Hobo'
pecs bewipie  BND last seen = 'Dickson Park';

clause bo pretisely
speciy the vecord to /7
change—in this tase, the Mr. Hobo vecord

with 2 last_seen value of Diekson Park.
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T almost never need to search by
state. I inserted the data with states
in the same column as the town.

We have o use 3 LIKE to
aet our vesults from the S
Combined ity and state

SELECT % FROM fish_info

WHERE location LIKE "BNJ’

P. Flavescens

perch, yellow
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Mr.Hobo sighted

at Traogs

Heve's the information
we need 4o add, and the

INSERT 4o do .
. Don't Foraet sbout the
INSERT INTO clown _info __ packsash character in
VALUES e Fronk of you apostrophe

('Mr. Hobo', 'Tracy\'s', 'M, cigar,
black hair, tiny hat', 'violin');
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Columns Values

first_name, 'Relationship, Friends'

status "Anderson'
The DATE type veauires a
specific format. Cheek your

seeking 11980-09-05" SBL does for specifics.

gender "Technical Writer'

birthday "Jillian'

last_name 'single’

Y Dot foraek You ned sve

Location
quokes on singe haracker values

interests "Palo Alto, CA'

profession '3111_andersonbreakneckpizza. con'

email "Kayaking, Repti
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Here's the database keeping al
ing

of how much is in Mary and ’

John's shared ateount

{

Account balance:
350 samoleons

ATM: OH. IT°S 40U AGAIN. JOHN
UHAT. YOU THINK I°'N ARDE OF
nONEY?

John: What's my balance?

ATM: 7linking (SELECT
CHECKING _BAL FROM ACCOUNTS:)
350 SAROLEONS

John: Give me 300 samolcons

ATM: THAT'S ALL YOU THINK I'A
600D FOR. T0 GIVE NE AONEY.
JUST USE ME AND THEN IGNORE NE

(CHECKING _BAL > 300. HE HAS

ENOUGH NONEY) FT o

(REMOVE 300 FRON CHECKING) 350 samoleons
(SUBTRACT 300 FRON

CHECKING BAL) 50 samoleons

SN

ATM: NARY. HIYA.

Mary: What's my balance?

ATM: Thinking (SELECT
CHECKING .BAL FROA ACCOUNTS:)

350 SAROLEONS
RING RING

Mary.fiddles around in her purse looking fr her
cell phone.

Mary: Give me 300 samoleons.
ATM: 40U BETCHR

(CHECKING _BAL > 300. SHE HAS
ENOUGH MONEY)

(REMOVE 300 FRON CHECKING)

This is where
ATM:Y0U NEVER CALL. $0U NEVER {hing
URITE. BYE JOHN.

John takes the money and runs.

5 went. wrong,

(SUBTRACT 300 FROA

250 samoleons CHECKING _BAL)

ATM: Y0U'RE BROLY OVERDRAUN.
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SELECT date_ name
FROM black_book
WHERE

rating = 'innovative' 6\
OR

You need  line for

rating = 'fabulous' szosrbvexnn

black_book

rating

innovative
boring
fabulous
ho hum

lebion
These are. s
fhe positive
vatings

pathetic
dolightful
prefty good
dismal

ridiculous
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CREATE ROLE data_entry;
The name of the role

we've eveating
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Each query
chetks the two
ingredients

s
< \ 1 row in set (0.02 sec)

\
BN . scizcr drink name FROM

easy_drinks WHERE second = 'cherry juice';

1 row in set (0.01 sec)
That seems really

inefficient. I'm sure there
must be a way we could
combine those queries.
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SEMI
SELECT coLoN

PARENTHESES
UPPATE

$QUs Rules of Order

Asubquery is always a single
statement

Subqueres are always inside

Subqueries do not get their own

- As always, one

goes at the
of the entire query.

comn st BN

INSERT PELETE

sQl’s Rules of Order

Subgueries can show up in
four places in a query:
clause, SELECT
as one of
the columns, clause,

andina clause.

Subgqueries can be used
with . .
, and, of course,
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SELECT g.girl, t.toy
FROM girls g

INNER JOIN toys t

ON g.toy_id = t.toy_id;

)

The exuijoin compares

girls K vous from these o - toys
gl i o Toy_id tables £o get he oy =
] Jane 3 vesult [{ matehes up ] hula hoop
2 Sally 4 the id vlues 2 balsa glider
3 Cindy 0 3 oy soldiers
4 harmonica
5 bosebll cords
s tinker loys
oy 7 etchaskelch
hula hoop 8 slink
Our veslts — Jane toy soldiers.
Sall harmonica
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Twish T'd put a column
in there for gender. Ts
it too late fo add one?
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singer_id

lost_name

first_nome

agen

agency_state

<cookie_sales

amount

girl_id

date

girl_name

roop_leader

total_sales

salary

employee_id

lost_name

first_name.

solory

manager

employee_email

hire_date

‘movies

movi

title

genre

rented_by

due_date

rating

doscription

ovg_weight

avg_height

club_id

club_state
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DELETE

This is Your tool for deleting vous
of data from your Lable. Use it
vith 3 WHERE elause to precisely
Pinpoint the vows you want £
remove.

SET

;:E:Terw belonge iy 5,
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job_listings
job_id 0= ¥
[
solor
salary salary_low =
start_date salary_high doscription
ovailable
ors_exp contad_inferest inferests
contact_id g - interest_id 0=
= Ty iouie '» otx interest
prof_id 0= contact_id O—x interest_id §0mmr
profession Tost_name Ot
firs_nome
ptode phone ontadt_seeking Socking
F g’::"',  contoc_id e | —Fseoking id0—x
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> prof_id S
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Heve's my_tontaths
[Es not atomic et

‘my_contads

contact_id

lost_name

first_nome

phone

omai
gender

birthday

profession

ity

state

status

interests

seeking
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Welcome to the SQL monitor. Commands end with ; or \g.

‘help;’ or ‘\h’ for help. Type '\c’ to clear the buffer.

This angle bratket is the command prompt
You'l be typing your commands vight afber i
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Next time will you please try

to take it easy with that DELETE

statement? T can't afford to keep
buying you get-well cigars.
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> SELECT drink name FROM easy drinks WHERE main = 'soda' AND
amountl > 1;

4 rows in set (0.00 sec)
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With the new recruiting functionality,
T really going fo make if big!
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The call of the
¢ vild(eard).

2\
- |
.

Wideards are 7 \
dein characters
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But how can that work? There's
o WHERE clause to fell the
‘table WHERE to UPDATE.
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SUBSTRING_INDEX 19)

SELECT
1. Take a look at the data in a particular
column to find a pattern.
LEFT
ADD COLUMN
2. Add new empty columns into our table.
ADJUsT
RIGHT
3. Grab part of the data from a text column.
ALTER TABLE
4. Put the data we grabbed in step 2 into
DELETE one of the empty columns.
INSERT

UPDATE
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> DESC interests;

+
| Field | Type | Null | Key | Default | Extra |

+
| int_id | int(11) I NO | PRI | NULL | auto_increment |
| interest | varchar(s0) | NO | |
| contact_id | int(11) 1 No |

+

MUL means fha{ multiple otturvences of the s
be stored n this ooy, Thi oo :
of maltiple in

ame value ma
. what allows us to keep track
s for eath eontack_id in my_contacts
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Intials depend on name, but. not
on Pover, so this table contains
a partial functional dependenty.

Name and
nd oer together mak
7 the conposite prinary p; ‘

— N

super_heroes

name 0+ power O+ weakness ity arch_enemy_id | _arch_enemy_dty
Super Trashman Cleans quick) bleach | Gotham ST 4 Gotham
The Broker | Makes money from nothing | _NULL | NewYork | 18 8 Newark
Super Guy Flies birds | Metrapolis | G 5 Metropolis
‘Wonder Waiter | Never forgots an order insects Paris ww 1 Paris
Dirtman Croates dust storms bleach Tolsa D 2 Konsos City
Super Guy Super strength oluminum_| Metropolis | _5G 7 Gotham
Furious Woman | _Gefs really, really angry NULL Rome W 10 Rome
The Toad Tongue of justice insects London T 16 Bath
Librarian Can find anything children | Springfield T 3 Lovisville
Goose Girl Flies NULL | Minneapolis | GG 9 Minneapolis
The Sticky Stands in for humans | hang man | London B 33 Borrowdale
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.and then Mummy
called me her good
little helper!

Okay, that's
Just not normal.
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T often have to search by state,
50T put in a separate state
column when I created my table.

This quevy ¢an look divectly

at the state column. E

WHERE state = 'NJ';

S

first_name

last_name common location state date

cc

Abbot perch, yellow Bordentown N 4lb3oz 5/1/1865
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contact_id 0=
lost_name
first_name =
[ orone—] int_id 0=
thers lost_name
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—— C intorest
profession
These lines show h
o ow how the
— data matehes up. You could
e draw them without the
- vight angles, but. those make

the lines easier £ folloy,
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SELECT drink name FROM easy drinks
WHERE
main = 'soda'
HAN symbol will
AND L The GREATER THAN oy

) s that tontain
g you all the drinks tha
amountl @ 17 more than | ounce of soda
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But Tm funny how? T
mean, funny like T'm a
clown, T amuse you?

Sriffles, the boss of >
Clarabelle and Sruagles
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UPDATE my_contacts
SET state = RIGHT(location, 2);

~——

B} funthion that
Here's the new colum o here's the Sn8 T o
for our sta " = he lask o chavatte”

s e b
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REVOKE data_entry FROM doc RESTRICT; 1§ someane else will be

36fecked, using RESTRICT in

Jour REVOKE skatement vill
frys o vevoke

veburn an evvor.
data_entry from . but fails because
dot.

hay ill also b
doc PPy will also be
afbected. happy

root
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T wonder how T
can trick my brain
into remembering

this stuff...
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Soif I want five different users to have the same permissions, I just
add them all with commas at the end of the GRANT statements, right>
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This is “I” betause it's looking for the Lirst omma.

SUBSTRING_INDEXGnkevests, "), 1) 161 weve “2, it would keep gaing until it found
S IR__— a setond tomma and grab everything in Front of
that, which would be the first two inevests

This arabs everything in front ;
T s Dt wherets vt e conna he
el o abstying mand’ loking for.
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INSERT INTO piggy_bank VALUES ('','Q', 1950)
("','Q', 1999), ('*,'Q', 1981),('','D', 1940)
1926), (**, 'R, 1999);

¢ 1972), (77
, 1980), ("',

'N', 2005),
» 2001), (", DY,

CREATE VIEW pb_quarters AS SELECT * FROM piggy bank WHERE coin = 'Q';

CREATE VIEW pb_dimes AS SELECT * FROM piggy_bank WHERE coin = 'D' WITH CHECK OPTION;

Try to figure out what
his does as you work
through the exercise.
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T can't keep writing
these complicated
queries every night.
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contact |
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fish_records
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ene—to-mary
.y

This one’s ricky, bt since 3 book can have
more than one author, it's many—to-many.

</ S vt

.ome=fomany...........

ane-tommany
onetomany..
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WHERE state LIKE 'New %

WHERE cow_name LIKE '_ sie';

WHERE title LIKE 'HEAD FIRST%';

Head First sqr

WHERE word LIKE "Spl%’;

Splendid| Splendor

VHERE rhyme_word LIKE "sender’
Blender 2

WK OR state LIKE "A%5:
Alabama

WHERE state LIKE

Montana

KE 'J0%' ;

WHERE first_name LI m

WHERE word LIKE_i%’

Pineapple
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Fle Edt_Window Help CatchTheClown

SELECT * FROM clown_info WHERE name = 'Zippo';

name last_seen
Zippo Milltone Mall
Milltone Mall

appearance adivities

F, orange sui, baggy pants dancing
doncing, singing

¥, oronge suit, baggy pants

Zippo. Oakland Hospital F, orange suit, baggy pants dancing, singing
Zippo Trocy's F, orango sui, baggy pants doncing, singing
Zippo Ball-Mart F, orange suit, baggy pants dancing, juggli
Zippo Millstone Mall [ [F, oronge sui, baggy pants dancing, singing
Ookland Hospital | [ ¥, orange suit, baggy pants dancing, singing
\ These ave also
These two records are exackly alike
exactly alike. This info vepeats

again and 303in
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UPDATE

movie table

SET category

CASE
WHEN
WHEN
WHEN
WHEN
WHEN
WHEN
WHEN
ELSE

END ;

TRUE: cateqory et to drams;

. : ) we ip to the END and exi
drama = 'T' THEN 'drama' < i Mo ot

comedy = 'T' THEN 'comedy' vlues are ignored
action = 'T' THEN 'action'

gore = 'T' THEN 'horror’

scifi = 'T' THEN 'scifi'

for_kids = 'T' THEN 'family'

cartoon = 'T' THEN 'family'

"misc’
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SQL’s Rules of Order

Asubquery is always a single

SELECT statement

Subqueries are always inside

Subqueries do not get their own
SEMICOLON. s aiways, one
SEMICOLON goes at the

END of the entire query.

gals Rules of Order

‘Subqueries can show up
in four places in a query:

SELECT clause, SELECT
COLUMN LIST as one of
e colurms, FROM clause
andina HAVING cause.

Subgueries can be used

witn INSERT, PELETE,
UPPATE, ano, of course,

SELECT
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Well, how about a database? That
is what this book is about, right?





OEBPS/httpatomoreillycomsourceoreillyimages1374124.png.jpg





OEBPS/httpatomoreillycomsourceoreillyimages1374060.png.jpg
info_adivities

> D
activity_id e ¢
down_info,
id O—w
gonder Voo
oscription > location_i
boss_id Tocation

location id i mg 4

when






OEBPS/httpatomoreillycomsourceoreillyimages1373109.png.jpg
T'm a writer for Reel and Creel magazine.
T need to know the names of the fishermen,
dates, and locations of the big catches.
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Tiype qeries here

000\, TR ey
SELECT name, boss_1d (RN clown_
[@avey O]
@ name boss.id
- ose 3
2 hddes S
3 Snuggles 10
Results show . e Hobo 3
up heve. s Canabele 10
i Scooer 3
’ 20 3

5

Babe
Bonzo
Mister Siffles 10

s
s

10 rows fechad.

7 it | X Cancel [ Sove [ M e

W st | P search

Selected schema ‘gregsList.
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SELECT gender FROM my_contacts
WHERE gender <> 'M' AND gender <> 'F';

gender
X

N When he looks for the missing vecords,
P values

<< > [ 3¢ [ 3¢ [ ¢ [ ¢ [ < < [ < [ < [ >
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name last_seen appearance adivities.
Elio Chorry Hillenior Conlor__| T, rod hair, groen dress, huge fee! alloons, ile cor
Pickies Jock Groen's porly M, orange heir, blus s, huge feet mime.
wggles BalkMort ¥, yellow shir, baggy red ports hom, umbrella
Hobo 5G Ciras M, cigor, black hoie tiy hat ol
el Belmon Serior Center . pink hoi, huge flower, blue dress yeling, danding
"Ookland Hospitol M, bloe hoir, red sl huge nose balloons
stone Mall ¥, oronge su, boggy ponts dancing,singing
- " s Avtos ¥, ol pink ond sparkly bolaning, il cor
w0 2 M, in drag, polka dofted dress singing, dancing
s os Mg urpl su, poin
Milsione Mall singing
pont o, umbrella
UPDATE 55 singing, dancing
iy nose imbing ot finy cor
[ Wi Hobo R ol

Using UPDATE, you'

) " You've editing in
Flte 50 e’ o vk of A
incorvect, dat Glthough you do
overwrite existing dats).
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Meanwhile Exaserman has moved
bis pencil tin o 3 new desk in
Borvowdale, but none of the

other. columns will be affected
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colu revoved)

Gomehow tomnett throuh the
T, vame and last_pame that
akeh im each £able, belling v
who has what interest
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oy WHERE state LIKE 'New 3%/
pineapple
=)
m Splendid '
WHERE title LIKE 'HEAD FIRSTS' |

Hesd Firer sgr
WHERE firet_name LIKE 'Jo%'

Splendor
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Zippo spotted Snging

s now wearing
baggy blue ponts

Bonzo sighted ar
Dickson paric

Sriffles seen cimbing
into fing ca®

Mr.Hobolast seen
partyfor Eric Gray

INSERT INTO elown

(Sruggles’, "Ball-Mart',
“horn, unbrela');

" Yellow shie, basgy blue pants’,
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Now all we need to SELECT
is the lotation.

SELECT location”
FROM doughnut_ratings
WHERE type = 'plain glazed'

Use the word AND to tombine

-—C ST your bwo WHERE o

rating = 10; <~
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My table now hes a primary key and a
phone number column. But its sl not
very afomic. Some of the queries T need
o do are difficult—for example, querying
by the state in the location field.
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Wel give the my_tontacts and the my_tontacts last_name

First._name column an alias of column vill have an alias of

Firstrame’ in oo vesuts. Sy Uastnane’ in our vesulds >~

SELECT mc.first_name AS firstname, mc.last_name AS lastname,
/‘7mc.phone AS phone, jc.title AS jobtitle

The my_tontacks

Phone column vill have  FROM Job_current AS jc NATURAL JOTN my_contacts @mc

an alias of ‘Phone’ in P

our vesults... and so on.  WHERE Jobtitle IN (SELECT title FROM job_listings);

Remember,
Vo vt setand Kepeord A
apbion, o you
Here are the vesults the et ;ﬁt
WY G us. Ngbie how wing the comn 4 o your alisees
Nt o i b ) nd since alzses are demporary, we've  Your dldes

L math easier o mmma-\l""* affetting any of the Lable o

column names in either £able.

firstname Tastname phone obtitle

Joo Lonnigon (555) 5553214 Cook

‘Wendy Hillorman (555) 5558976 Waitor
Sean Miller (555) 5554443_| _ Web Designer
Jared Collaway (555) 5555674_| Web Developer
Juon Gorza (555) 5550098 | Web Developer
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OUTER query

SELECT mc. first_name, mc.last name, mc.phone,

FROM job_current

(
o=
\ L

jo.title IN | .

This part is the outer query. ¢
o This part tan be vemoved and veplaced

with park of owr first auery, which
ill become the inner query-
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ATM:LA LA LA LA LA

ATM: HEY. IT'S ARS. ETHEL P. HUNPHRIES. HI ARS. ETHEL P.
HUMPHRIES! (RCCOUNT _ID 38221)

Mrs. Humphries: Tell me how much money T have.

ATM: Thinking(SELECT BRLANCE FRON CHECKING UHERE
RCCOUNT_ID = 38221,
SELECT BALANCE FROM SAVINGS WHERE ACCOUNT _ID = 38221:)

50 THRT'S 1000 CHECKING. 30 SAVINGS

Mrs. Humphries: Transfer this 1000 samolcons from checking to
savings
ATM:THAT'S A TALL ORDER. MRS. HUMPHRIES. BUT HERE GOES
(CHECKING _BAL > 1000. S0 SHE HAS ENOUGH NONEY)
(RENOVE 1000 FRON CHECKING)
(INSERT BEEEP.
/—) ATM:
Here's where the
pover went ot ATME
ATM:222222222
ATM: YRUN

ATM: HEY. IT'S ARS. ETHEL P. HURPHRIES. HI ARS. ETHEL P.
HURMPHRIESI (RCCOUNT _ID 38221}

Mrs. Humphries: Tell me how much money I have

ATM: 7hinking (SELECT BALANCE FROM CHECKING WHERE
RCCOUNT _ID = 38221
SELECT BALANCE FROM SAVINGS UHERE ACCOUNT _ID = 38221:)

S0 THAT'S 0 CHECKING, 30 SAVINGS

ATM: 0UUI THAT'S AY SCREEN YOU'RE POUNDING ON.
BYE MRS ETHEL P. HUMPHRIES!





OEBPS/httpatomoreillycomsourceoreillyimages1373033.png.jpg
gl now wecring

Boruo sightedat

Dickson Prk.

MrHobolast seenat

perty for fric Gray

WSERT INTO e, i
VALES.

[N e ——
i,

‘o

INSERT INTO dow,
VALES
Csgir, Ballta, . low ik, bogy e pins,

o, el i Y

SERT 7D o,
wses
B, D Pk, Wy i ol b e, >
s, e
NSERT IO o gt e 15
VS WRCHRR 0

e, Ty, W, aren ard el s, foy s,
by ks by £,

INSERT INTO dow, s
S

b, oy o Bk, s . e, Sk N
g ot ;.

=3 Jost o eppemrenn £
e Chory 18 SerirComr | . red b, oo oo ot oo, e co
[y ok Goenspory W cronge i Ho i e et e

S| st . el i by ed pors. o bl
tobs |86 Grar o okt v o

Cioobols | seon Sorior Cotor | gk o g owe Boe s ylng donorg
Seoonr Gollod o . Bl b, rod i, g e baoons

Zore o ol . orong i bogay ponts =

o ety At ol pnkondparkly koning, e cor
Ly i dog o doved o g, doncrg
Soter = M ranond g it pory e

2 Wire 10 Fooirge s, bisy ks e
Sger Baiart R ST, [—
Boms Dk Pk T drvy, s dohed dres

e Ty e 3 e ok ponby e | b s By 3
W Habe [ Pory For B Gy | o, ok b, oy ok o






OEBPS/httpatomoreillycomsourceoreillyimages1373992.png.jpg
Couldn't you use views with CHECK OPTION
to create something kind of like a CHECK
CONSTRAINT if you're using MySQL?





OEBPS/httpatomoreillycomsourceoreillyimages1373792.png.jpg
If a noncorrelated subquery means
the subquery stands alone, then I bet a
correlated subquery is somehow dependent on
the outer query.
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Seriously. Are you felling me this
is the only way we can alphabetize our
results? There's NO WAY I'm doing that
for every letter of the alphabet.
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Returns all the columns in @ table from o SELECT statement.

Used to group expressions, specify he order in which to perform math operations, and fo make function calls.
Also used to contain subqueries.

Terminates your SQL statements.

Separates lst foms. Usos include the INSERT stafement and the IN clavse. These ave only wl
L

Used to reference nomes of tables and used in decimal numbers.

leavds

XE.

This is a wildeard that represents a single character in a LIKE clause.

Another LIKE clause wildcard, this one stands in for mulliple characlers.

The exclamation point stands for NOT. I's used with comparisons in the WHERE lause.

A pair of single quotes fells QL that a sfring value is befween them.

You con also use a pair of double quofes the same way, although i's befter form o sfick with single quoes.

This is used to allow you o put @ single quote info a fext column of your tabl

In addiion to using it for addition, you can also use the plus sign fo join or concatenate fwo sfrings.
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natural join L return all rows where one column
: of a table does not match the other
table’s column.

equijein The order in which you join the tables

matersome. K1y s miny 8
in Chapter 10

cross join Treturn all rows where ane column
of a table matches the other table’s
column, and I use the keyword ON.

cuter jein
I combine two tables that share a
column name.
nen-equifoin
I can return rows equal to the product
of two tables rows.
inner Join
Ireturn all possible rows and have
Cartesian Join o condition.

1 combine two tables with a condition.

ctoss product.
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fiob_current
contact_id 0=
title
salory tilo
stort_dote salary_low solory
; salory_high =i

This is the lowest salary they'l kil dasm:ﬁon
ateept for a new job. Jears_oxp

This is the salary they've
hoping for in a new Jo\{J
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Roles seem great, but can we get back
to reality for a minute? I only have two
employees, soon fo be three. T don't want roles,
but T do want them fo quit using the root account.
I see the error of my ways. Can you help me
grant them the correct access without roles?
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You may have to
seroll ann abit

MySQL Community

Server

MySaL Communty
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Your database viewed
through x-ray specs...
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d
Your database viewe:
through x-ray specs...

These Lablec only gt

ccause we use 3 |/|EW
in our queries.
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his one means NOT EQUAL

veturns all the vecords that
don't mateh the tondition
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\

vy vetords that are

the eondition ave reburned.
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REVOKE DELETE ON chores FROM sleepy CASCADE;

root

R

CASCADE means the
vevoke will affect anyone

—_—

vevokes DELETE
on thores with
GRANT OPTION

fiii,

sleepy

£ down the thain, as well as
the original tavaet

leepy does

nothing, but

sneezy loses his

privilege also. J
sneczy
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you can create classes,
why not just create a single user for
each class of people above and let
them share a username and password?
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doughnut_rating
%oughnm_ry?e

my_contads
contact_id 0=
stafe

books
book_id 0=
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This move is called
aleft outer join.

Hey Dexter, rot so
fast. You dorit have
permission.
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12970

o

He ehecks the total mumber of
vows in his £able with his query.
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_id: 1854

Fiore

£irst name: Carla

phone: 55578948 TCav)a and o
cfiore@fioreanimalclinic vigger 3

gendsr: F S~

d
birthday: 1974-01-07 &— %% ¥ -
profassion: Veterinarian ¢ great profession
city: Round Rock
state: TX S cven es elose by
status: single
interests: horseback riding, movies, animals,

myatery movers, hixing
sesking: single i ~

matehing interests!
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Der't worey about these vight
o we'l et o them shor .

> DESC my_contacts;

| Column Type | Null | Key | Default | Extra |
| last name | varchar(30) | YES | | NuLL | |
| first name | varchar(20) | YES | | NuLL | |
| email | varchar(s0) | YES | | NuLL | |
| birthday | date | YES | | NuLL | |
| profession | varchar(50) | YES | | NULL | |
| location | varchar(50) | YES | | NULL | |
| status | varchar(20) | ¥YES | | NuLL | |
| interests | varchar(100) | YES | | NuLL | |
| seeking | varchar(100) | YES | | NULL | |

9 rows in set (0.07 sec)
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“AND Genden =T

\i’ The gender you vish
1o date heve.
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Yeah, these rules are cool or whatever, but what I want fo
know is how T can get rid of those long rames in my result
columns, like me last_name. Do you have a rule for that?
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Get the first name, last
name and xa‘avy

-

The RDBMS protesses
this part fivst. T~

Only show the people who have
areater salaries than Andy's
i SELECT jc.s

These o queries are processed

separately by the RDBMS. ——3

The subduery that gets
lary for the auter que
Compare against

wl
S This is protessed setond
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The table that comes b:(m
whatever flavor of join

g Lakes o bhe ame Hlver

» Left table

Left outer join
Right £able
R
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SELECT title, category
No surprises in this part. [s FROM movie table
exactly the same as the A
SELECT query we just tma\) WHERE
title LIKE 'A%’
AND
e i category = 'family'
ferds e 5. —_> ORDER BY title;
proaram o veturn the data
in alphabetical order by title.
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Whatever Columns.
\[ You need to see
SELECT somecolumns
FROM tablel
INNER JOIN We've left the alizses off
— o2 o 4o simplify matters
will also work heve: ~
ON somecondition;

N This condition can use any of

the comparison opevators.
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T used to keep track of all my
patients on paper, but T kept losing
them! T firally learned SQL and now

T never lose a soul. Learning about
tables worit hurt a bitl
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SELECT drink name
FROM drink_info

WHERE
drink_name >= "L1 SN\ This query veburns dinks vhose
AND Biest lekter s L or laber, but

3 whose first letters come earlier
drink name < 'M'; £ — in the alphabet than M
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doughnut_ratings

ocation time date type rating comments
Krispy King 8:50om | 9/27 | plain glozed 10 olmost perfect
Duncan's Donuts | 8:59am | 8/25 NULL 6 greasy
Storbuzz Coffee | 7:35pm | 5/24 | cinnamon cake 5 stale, but fasty
Duncon'sDonuts | 7:03pm | 4/26 Telly 7 not enough jelly

doughnut_ratings

Toution time | _dete rating commerts
Krispy King ssoem | o7 R almost perfect
Duncan's Donts_|_8:59am_|_8/25 NULL s grecsy
Storbuzz Coffee__|_735pm | 5/24_| conomoncoke | 5 ol but tosty
Duncan's Donts | 703pm _|_4/26 olly 7| notenough fely
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fere’s our Project_list.

ALTER TABLE project_table

1§ you want to drop DROP COLUMN start_date;

the start_date column,
i ligh /1 The column $o vemove
tommand. That was casy! The e ¥
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The subaery is in
the SELECT list

SELECT cl.name, /
(SELECT name FROM clown_ info
WHERE cl.boss id = id) AS boss
ROM clown_info cl
The subauery depends on the vesult

from the cuter
auter query to aek the
corveet boss_id, so it's corvelsbed.
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But for the vealtor, separating HOUSE

e 4
street from street number lets S
:.:iu ;wl the houses for sale on FUR ALE
3 gjven shreek with an easy query. o

¢

| street_number | street_name | property_type | price |

+
I 59 | N. Ajax Rapids | condo | 189000 |

| 849 | SQL Street | apartment 1 109000 |

| 2348 | E. PP Plaza | house | 355000 |

| 1978 | HDML Heights | apartment 1 134000 |

| 24 | S. Servlets Springs | house | 355000 |

| 807 | Infinite Circle | condo | 143900 |

| 32 | Design Patterns Plaza | house | 465000 |

| 9208 | S. Java Ranch | house | 699000 |

| 4653 | SQL Street | apartment 1 115000 |

| 8678 | 0OASD Orchard | house | 355000 |

+ i

> SELECT price, property type FROM real estate WHERE street name = 'SQL Street’

+
| 109000.00 | apartment |
| 115000.00 | apartment |
4o

2 rows in set (0.01 sec)
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The squirt gun toys row is compared to Je
We have a match.

The squirt gun toys row is compared to Clea’s 115 row: toystoy_|
We have a match.

The squirt gun toys row is compared to Sally’s gi 15 row: toys.toy_i
No match.

The squirt gun £oys row is compared to Martha’s gir1 row: toys.oy_i
No match.

The crazy straw toys row is compared to Jen's G115 row: toys.(oy_id
No match.

The crazy straw toys row is compared to Clea’s gir1s ro
No match.

's girls row: toystoy_id = 1, gulstoy_id

1, girls 1oy

1, girls.toy_i

1, girks.toy_i

girlstoy_id

oys.toy_id = 2, girkoy_id = 1

The crazy straw t0ys row is compared to Sally’s g1r15 row: toys.toy_id = 2, girlstoy_id = ™
No match. s w,;'g‘m
The crazy straw toys row is compared to Martha’s gir 15 row: toys.oy s TP
N Sy o 5T
End of table, row with NULL is created.

Sal sinky
i Martha slinky

The slinky toys row is compared to Jen's i.r1s row: toys,
No match.

The slinky toys row is compared to Clea’s gir15 row: toys.oy_id
No match.

The slinky toys row is compared to Sally’s gix1s row:
We have a match.

The slinky toys row is compared to Marthas gix1 row: toys.toy.
W L &t

3, girlsoy_id

3, girls.toy_id

. girs. oy

1= 3, girlstoy
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See, this is where you
went wrong. For "quantity”
you enfered "a whole bunch."
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UPDATE drink_info

SET cost = 3.5 <

WHERE dr:i.nk_name = 'Blue Moon';
»

We use 3 WHERE 4o choose

Cost vith {l added.






OEBPS/httpatomoreillycomsourceoreillyimages1373940.png.jpg
prof_id

19

Here's the id that corvesponds
< o ‘teather’ so he can use

that in bis my_contacks query.
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SELECT last_name, first_name, location
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WHERE bivthday = 1975-09-
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“projekts” is the old
name of our table.

ALTER TABLE projekts
RENAME TO project list;
—_ "

“project_list” is the mew

s practically Englsh! we name we've giing our £able.

want to RENAME our £3ble.
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title. <ategory
Aaarght Tamily
Aaargh! 2 Tamily
Aardvarks Gone Wild Tamily
Acting Up Tamily
After the Clowns Leave family
Airplanes and Helicopters family
Alaska: Land of Salmon family
Alex Needs a Bath family
Andy Sighs Tamily
Angels Tamily
Animal Adventure family
Aniwal Crackerz family
Ann Eats Worms family
Annoying Adults Tamily
Avother Mareh of the Penguins | fomiy
Anyone Can Grow Up Tomily
Are You My Mother? = :nm:y
Are YouPaying Attention? | fomiy
Art for Kids [Homily__|

{— letter into the Litle before we could

Awesome Adventure

Tomily

The titles starting ‘Ave You... come
towards the end of the order since the
letter following the initial ‘A" is an v,
but then we had to look at the seventh

work
out where eath movie should be shelved.
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SELECT mc.last name, SELECT the last_name ok th: ﬂ_ﬁonffﬂ? QLIQ‘K“‘I?“T‘L)

mc.first name, and the first_name column in the my_contacts table
p.profession and the profession column in the profession table (alias p)
FROM my_contacts AS mc FROM the my_contacts table (alias me) and
INNER JOIN use an [NNER JOIN to join the SELECT vesults with
profession AS p the profession table (alias p)

ON mc.contact_id = p.prof_id; where the contaet id from my_tortatts mathes
id Field i Ehe i i
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This begins the
CASE expression.

The value in the column
o speciy heve will
tab! be changed o the
i = a;y.nw?m lue below

SET new_column

CASE
WHEN this condition
(; met. WHEN columnl = somevaluel
THEN set the value of The indentin
nzuaﬁm L, ths vihe ——STHEN newvaluel de:m%‘af afy{hw)

o the expression; it

WHEN 5 different > WHEN column2 = somevalue2 Just makes it casier

condition is met

THEN set the value
of new_talumn o
this different value

This ends the CASE 7
expression and the entire
UPDATE statement
Checause it followed by

3 semitolon).

to track what's

look at the code.

_~ THEN newvalue2 90ing on when you

ELSE newvalue3

TR Brything that docort mateh
either of the conditions
ks b vl metead
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interests

first, second, third, fourth
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> CREATE TABLE my_contacts

-> (
->  last name VARCHAR(30),
-> first name VARCHAR(20),
->  email VARCHAR(50),
Themewecais = ->  gender CHAR(1),
gender ->  birthday DATE,
-> profession VARCHAR(50),
o location VARCHAR(50),
U oh. That statement ->  status VARCHAR(20),
gjves You an ervor -> interests VARCHAR(100),
message. Looks like the -> seeking VARCHAR (100)
table wasn't ereated =

N

ERROR 1050 (42501): Table ‘my contacts’ already exists
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1§ you tried to quess what this would vesult
You'd probably be wrong, When you have
bwo pavameters it means something completely

diffevent than with one. \/

LIMIT 0,4

VAR
start vith Sl This is how many
counting thiSBLstarts el bovebur

Brimey

10791

Po
Nicole

[oe2s |

96.03

lindsoy

81.08

?

Britney is O, Paris
is I, Nieole s 2,
and Lindsay is 3
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On the next coule of pages are
all heee of the ways you e2n

eveate and populate this table | profession

ith diskinct, alphabetically prof_id0—w

ordeved values. profession
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Query that returns the first name, last name, and any status that each person in my_contacts s not.

SELECT me.fivst_name, melast_name, sstatus FROM my_cortacks me

INNER JOIN status s ON me.status_id <> s status_id; =
You'l et back multiple vows for cath

. with the statuses that they

aven't linked o vith the status_id:

Query that returns the first name, last name, and state of each person in my_contacts.

SELECT me.fivst_name, melast_name, zstate FROM my_cortacts me

INNER JOIN zip_code z; ‘—\ We don't need the ON part in the fiest and thivd
ueries because our Koreign key and primary key
names matth up in each of these.
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fou knov
Z‘au;ws e called tolumns
v N\
last_name | first_name profession Interests Secking
Branson Ann | annie@boardsr “Acronautical | San Anfonio, | Single, RPG, New Job.
g Engincer ™ but | Programming

dontbother@
yahoo.com

Hamilton 9101966

Hiking, Friends,
Writing | Women fo

dote
Sovkop | Alan forose@ | 1221975 | Aeronaufical | San Anforio, | Married |  RPG, Nothing
yahoo.com Engineer ™ Programming
Mendoza | Angelina | _ongel79@ | 8191979 Son Acing, | NewJob
gmail.com Froncisco, Dancing
cA

&

and that each sticky's dot can be
Placed on a single vow called 3 reg.org,
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We're only vemoving the

GRANT OPTION priviege. ~

REVOKE GRANT OPTION ON

DELETE ON chores

FROM happy, sleepy;
Wsers harpy and.sleepy can i)

DELETE, juf ot s
csc thak rilege” 3" Mene
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initials are dependent on name

€ These don't mention vhich Lable the
& columns ave From, which vill matter when
you add more 4ables. There's 2 shorthand
< vay o indicate these dependencies and
eity is dependent on combry - the tables they're from.

weakness is dependent on name

arch_enemy is dependent on name
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Couldrit you actually use an outer
Join o to join a single table fo ifself>
That has fo be useful somehow.





OEBPS/httpatomoreillycomsourceoreillyimages1372678.png.jpg
QIUIIET POINTS





OEBPS/httpatomoreillycomsourceoreillyimages1372832.png.jpg
REATE TABLE doughnut list We want 4o make sure that ve
ahuays have 3 vahe in this column
( Not only can e make it NOT
NULL, we ean also assian it 2
doughnut_neme VARCHAR(10) NOT NULL, [l oz

doughnut_type VARCHAR(6) NOT NULL, /
doughnut _cost DEC(3,2) NOT NULL DEFAULT 1.00

,. 2 /

; This il be the value inserted
in the table for the doughnut, _
cost Column when no other value

is designated.
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INSERT INTO my contacts
(location)

VALUES

("Grover\'s Milll) ;

When I'malone, I
need a backslash.

The single quote is 5
veserved” SRL character.
p.ae means it has a specific

wrckion in the language

L
(s used to tell yowr S&
L,:fim wheee a text
g begjns and ende
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movie_table
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Big Adventure. G fomily 362002
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) Shork it S S 1201999
) Angry Pl v e 2003
93| Fotentoly Hobiable Flaner | _FG i 252001

oo~ A AN~

These are just a few of the
more Ehan 3000 movies
Datavile Video has in stock

{
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(6& version 5.0 or newer.

http://dev.mysql .com/doc/refman/5.0/en/windows-installation.html
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T want the weight and location when T
search by common name or species.
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first_name lust_name phone emai
John Martinez 5559872 im@someemail.com
Samantha Hoffman 5556948 sommy@someemil.com
Todd Hertz 5557888 tod@someemail.com
Fred McDougal 5557744 fm@someemail.com

(

AR

And 50 on, unbil all the vous matching
“Web Designer” ave listed.
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Finally. Okay so how

do T create my table?
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T havert seen AS before. Tt
seems like it's being used fo reference
the results from one query fo insert
them into the new fable.
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> DESC my_contacts;
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3

b Mister Sniffles has no boss, but he needs an

id. We can give him his own id for boss_id
and avoid 3 NULL in that column.
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This doesn't really help. T could stop
with either query and dig through the results,
but that table has thousands of records.. I'm
hungry, and I want that doughnut now!
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O e N =N
SELECT drink name, main, second 6\ e
i 5 but we €an navvow our vesults by
FROM easy_drinks; “eletking only the colums ve vant

£0 see show up in the results

e €T ndon o JosEo
> SELECT drink name, main, second FROM easy drinks;
+- - -

| second

Kiss on the Lips | cherry juice | apricot nectar
Hot Gold peach nectar | orange juice
Lone Tree soda cherry juice
Greyhound soda grapefruit juice
Indian Summer apple juice | hot tea

Bull Frog iced tea lemonade

Soda and It soda grape juice

Blue Moon soda. blueberry juice
Oh My Gosh peach nectar | pineapple juice
Lime Fizz Sprite lime juice

o
11 rows in set (0.00 sec)

1
I
|
I
1
I
I
| Blackthorn tonic water | pineapple juice
I
I
|
e
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The EQUAL sign ve all

know and love.
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CREATE TEMPORARY TABLE my_ temp_table AS
SELECT * FROM my_permanent_table;
< Any query you like can g0 after the AS.
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avoid NULLs, but I don't
have a gender for this entry.

ntads
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phone
email
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ALTER TABLE

of
the name
change the »é
ub;l:‘:k i it g,.bn -
tuce while vebaining
;b(ut‘ it ALTER ;i ¢ CHANGE
s
data Lets you change oty
u:é ond data fype of
ALTER with ADD €Xisting Colump,
2dd a eolumn to Your ALTER with Moprpy
Lets 7o«u order you thoose. P )
4able in the Iu t"‘?éyrt the daty
ith DROP Pe oF 31 existing columy,
n::: drop a calunn from
Le
Your table.

String functions
Let you modify copies of the
Contents of string tolumps
when they are veturned from a

query- The original values remain
untouthed.
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You do that, Jim,

and Tl revoke all of
your privileges for an
entire month.
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Before you go, can we fry a
CREATE USER and GRANT
rolled into one statement?
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fwo thavatkers aways

These last om (€
: i the state abbreviation
City Name, @ Ry iaptuiion e
Lhis is the data wed vant in i
This comma that's always in front of 4
Mays in h
state sbbreviation may come in handy: ‘
ing in front of the comma so we And we can take the last two characters of our location
can put it in a column containing city names. column (o put in a new column called state.

City Name XX
Vs ~

We need 3 function that dllows And we need a funetion that will

5 ;,,L gva: everything before 9rab. the last two charackers
5 i
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SELECT first name, SUM(sales)
FROM cookie sales
GROUP BY first name
ORDER BY SUM(sales)DESC f\
ﬁ IDMIT 2; €5 3 long query and gets You
these tuo little vesitts

This i saying bhat you van
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first_name sales
Britn 10791
Paris 98.23
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Joan everett

Single
3-4-1978
Salt Lake Gity, UT
Artist Tara Baldwin
Female married
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Create the protession
Lable vith both a primary
key and 3 profession
eolumn, and il the
CREATE TABLE profession / vofession column vith the
( Vi feom the SELECT,
id INT(11) NOT NULL AUTO_INCREMENT PRIMARY KEY,
profession varchar (20)
) AS
SELECT profession FROM my contacts
GROUP BY profession
ORDER BY profession;
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CREATE TABLE my_contacts

(

last_name VARCHAR(30),
first name VARCHAR(20),
email VARCHAR(50),
birthday DATE,
profession VARCHAR(50),
location VARCHAR(50),
status VARCHAR(20) ,
interests VARCHAR(100),

seeking VARCHAR (100)

Creates a table ramed ‘my_tontacts’

Opens the list of columns to add

Adds a eolumn named ‘last_name’ that tan hold  |‘Andevson’

up 40 30 charatters

Adds a column named ‘First_name’ that can hold |*Jillian’

wp to 20 tharacters

Adds a column named ‘email that ean hold up to | i anderson®

50 characters fmmm,w com’
Adds 3 eolumn named ‘bivthday that can hold 2 |1980-09-05"

date value

Adds 3 column named ‘profession’ that tan hold
up to 50 tharatters

‘Technical Writer'

Adds 3 column named ‘location’ that can hold up |'Palo Alts, CA'
40 50 eharatters
Adds 3 column named ‘status’ that can hold up  ['Single’

4o 20 characters

Adds a column named ‘mtevests' that ean hold up
t0 100 chavacters

ayaking, Repbles’

Adds a column named ‘seeking’ that tan hold vp
40100 chavacters

Closes the list. of columns to add, and the
semitolon ends the tommand

“Relationship, Friends’






OEBPS/httpatomoreillycomsourceoreillyimages1373906.png.jpg
SELECT cl.name, c2.name AS boss
FROM clown_info cl < The fintintance

of clown_info

INNER JOIN clown_info c2
ON cl.boss_id = c2.id; "o The setond instance

of tlown_info
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The name of our new £able This is the UNION

3 You've alveady seen.
) You cn evesle 5

CREATE TABLE my_union AS table from any

SELECT title FROM job_current UNION SELECT statement

SELECT title FROM job_desired
UNION SELECT title FROM job listings;
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More New SQL moo1s
You learned me, 4oo

QL Tools

Even More New
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Format strings must be quoted

SELECT DATE FORMAT (a_date, '$M %Y') FROM some_dates;
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SELECT me.email FROM my_tontacts me WHERE

EXISTS

(SELECT * FROM contact_interest ¢i WHERE me.contack D = cicontact,_ID)

22’; A = stk any obhr tuo thgs hat both ved bo be
XISTS » You €an use an AND in your WHERE elause.

(SELECT * FROM job_curvent jc

WHERE me.contact_id = jc.contact_id );
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=

Hey, I'm on the phone
with my agent. You go ahead
and add in those remaining
columns, will you?
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Wait a second, you're not going to sneak
that * past me. What exactly does it do?





OEBPS/httpatomoreillycomsourceoreillyimages1373518.png.jpg
T know where you're going ext.
We're going to change the gregs_list
database and my_contacts to.a
multi-table format. Right?
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Wouldr't it be dreamy if a series of
SQL statements could be executed as a
group, all at once, and if something goes
wrong be rolled back s if theyd never
been executed? But it's only a dream...
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This is too time consuming. Greg adds
a noke & his T0 DO list

n future,
Quicker and easier queries.
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SELECT SUBSTRING INDEX(location, ',', 1) FROM my contacts;

// o e f Here's the comma  This s the by it €4 b s
Column name.  the command 15 looking for the {irst comma. [ 3 wers 27
e 3 S i looking for- it would keep going until it Found a setond

or substing. [t looks for the ¢omma ard grab everything in front of that.
string in single quotes (in this
case, it's 2 tomma) and grabs

cverything in front of i
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w _ TheBoss.

WHILE YOU WERE OUT

Reclly angry customer.

[Telephoned [\ A Please cal
K:Caned to see you Will call again
| Wants to see you L1 Returned your call

MESSAGE __ Some ladly odlled to complain that
hen e kid Nathon ended up
watching a cartoon withalot of profanity.
andnow he keeps chasing around his sisfer
and dling her a%'le o
Taken By Me URGENT @
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T don't care if there are
multiple ways of doing the same
thing. T want to know the best

way. Or at least some reason to
choose one way over another.
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CREATE TABLE my_contacts

(

last_name VARCHAR(30),
first_name VARCHAR(20),
email VARCHAR(50),
birthday DATE,
profession VARCHAR(50)
location VARCHAR(50),
status VARCHAR(20)
interests VARCHAR(100),

seeking VARCHAR (100)
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ARACTER: M

W INT or INTEGER thinks numbers
R e s 08 ot e e
v&?\ae 2 set lenath \ afvaid of negative mumbers

We don't know who he i,

() — hejust wandered in

Hell
ek for DECIHAL BN
DEC, short = fecmal e 1o o
e I kil he's full -

25k for, wnti

5 Call him BLOB. He
T fikes lavae gobs of
text data

She goes by cither
DATETIME or
TIMESTAMP depending
on the SQL RDBAS. She
keeps track of the date
and time. She's also got

a fraternal tuin, TIME,
who doesn't eare what the
date is

DATE keeps track of your
dates. She doesn't care
about the dime, though.

ta of
HAR holds text 09
\:N(é f‘ﬁ eharatkers in \mét
She's Flexible and can aday

the length of your data
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/
34Y, the entire

in one Eolumn

For the pizz;
street addvess
is atomie enough.

| order_number | address |

| 246 | 59 N. Ajax Rapids I
| 247 | 849 SOL Street 1
| 248 | 2348 E. PP Plaza |
| 248 | 1978 HTML Heights 1
| 250 | 24 5. Serviets Springs |
| 251 | 807 Infinite Circle I
| 252 | 32 Design Patterns Plaza |
| 253 | 9208 S. Java Ranch I
| 254 | 4653 W. EJB Estate 1
| 255 | 8678 0OASD Orchard I
.

-+
> SELECT address FROM pizza deliveries WHERE order_mum = 252;

| 32 Design Patterns Plaza
e
1 row in set (0.04 sec)

14
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sl
| email location
Anne_Toth@leapinlimos.com | | San Fran,

am86lobjectville.net | Seattle, WA
anneh@b0ttomsup. com | san

amneblunt(ibreakneckpizza..com|
anne99@objectville.net |

San
san

1
I
anneplstarbuzzcoffes. com| | san
I
|

These are the vesults from our
SELECT statement:
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e shoe.id § Oy shoe_id shoe_name
i 3 1 Manolo Strappies
2 1 2 Crocs Clogs
3 T 3 Old Navy Flops
4 T 4 Prada boots
5 P} /Y
L 2
7 3 Now the two tables comnect
5 Chorlofte . vith the shoe_id olumn
i Z1_Miranda 3
10 Miranda 4

Notite the duplicates
in the woman and
shoe_name tolumns.
shoe_id 0= \ shoe_name *.,.... n_id § e ‘woman_id ‘woman
1 Manolo Strappies | | 3 ; . Cum:‘
2 ~ Crocs Clogs 2 B amantha
3 Old Navy Flops T 3 Charote
4 Prada boots 1 4 Miranda
5 Crocs Clogs. 3
6 Old Navy Flops 3
z Prada boots 3
8 Manolo Strappies 4
9 Old Novy Flops 4
10 Prada boots 4
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Wit a second... Try out these queries.’ you
e Voo mplid that they would all work. And X
S ered you But one of them doesn't work. And
e of them don't look lie they should work.
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Heve ave our two identical names,
added to treate a bruly wriaue composi

with the power column
e PmorY Y gupar naross

me Ot power Ot ‘weakness dty country | arch_enemy | initials
Super Trashman ‘Cleons quickly bleach | Gotham Us Vermingtor sT
The Broker | Makes money from nothing | NULL | New York Us Mister Taxman i
Super Guy Flies birds us Super Fella SG.
Wonder Waiter Never forgets an order insects. Fronce | All You Con Eat Girl | WW
Dirtman Creates dust storms bleach us Hoover D
Super Guy Super strength oluminum Us Badman 56
Furious Woman | _Gefs really, really angry | NULL irah The Therapist W
The Toad Tongue of justice insocts England Heron T
ibrarian Can find anything children | _Springfield | _US Chaos Craop L
Goose Girl Flies NULL Minneapolis us The Quilter GG
Stick Man Stands in for humans hang man London England Eraserman SM.
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Wouldn't it be dreamy if T could
change arecord in just one step
without worrying if my new record
gets deleted along with the old one.
But T know it's just a fantasy..
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This time we_do cave
about the storage engine.

[—

Time-saving command

Tk okt o ve et the e g 13, e e

TR b e

etk s e
i T
b S CEMTE TR et

e b e S
> gy

create TamiE By contactal
i

Siast,_namefl varchar (30) defauit Wt
Seiret Manall varchar (20) dafault NULL,
Senaii} varchae (50) defeuis NULL
Sgender® char(l) default NULL,
Fbirthday® date default NULL,
Sprofassion! varchar (50) dafault NULL,
Slocationt varchas (50) defeus NULL,
Setatustl varehas (20) defait NOLL,
Hinterestal varchar (100) dafeult WULL,
Seaoxing! varchar (100) defeuit NULL,

T ) monmewzew pervir cuasErelatind

You don't need to about. Although you could make the
Lne lack lne of text after the  code neater (hy removing the
closing paventhesis. £ specifies ast line and backticks), you
bow the dsta vill be stored and  can just copy and paste it to
what chavacker set to use. The  ereatea table.

default sektings ave Fine for row
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Several of these need the aggregate functions You

L learned with the Giel Sprout ookie sales problem,

Listtitles for jobs that eam salaries equal to the highest salary in the job_listings table.

————> Answers on page 406.

-
List the first and last name of people with a salary greater than the average salary.

—> Answers on page 406.

-
Find all web designers who have the same zip code as any job_listings for web designers.

——> Answers on page 407.

List everyone who lives in the same zip code as the person with the highest current salary.

— Answers on page 407.
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10 Mister Sniffles

5 Clarabelle

1 Elsie
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E 7 Zipj
8 Babe 2 Pickles 6 Scooter
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Indicates which tlown is
Lhe boss of which tlown

clown_info \/

Mister Sniffles.

u LI boss_id
1 Elsie 3
2 Pickles 5
3 Snuggles 10
4 Mr. Hobo 3
5 Clarabelle 0
6 Scooter 3
z Zippo 3
8 Babe 5
9 Bonzo 5
10
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SELECT mc.first name, mc.last name
FROM my contacts AS mc <\The et i s
WHERE erested in the outer query
3=(

SELECT COUNT(*) FROM contact_interest
WHERE contact_id = mc.contact_id

Toc ke ey o
'’ R be excuted before we

Know what the value of
etontact_id is.

The subquery vefeventes
the alias me.
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COUNT

Can tell you how many vows mateh
23 SELECT query without You
having 0 see the vous. cop
vetuens 5 single integer value.

DISTINCT

Returns each unique value only
onte, with no duplicates

SUM X
Adds up a tolumn of rumeric
values.

Lebs You specify exactly how
many ¥ous to veturn, and which
vow to start vith,

[

Your new tools:

advaned SELECT <
uncions, keywords,

and queries!
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WHERE

calories >= 30 € The vesults il include drinks ith
ealories equal 4o 30, if there are
AND any, a5 vell as the drinks with

0 calories, as well as drinks with
talorie counts in between.
calories <= 60;
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I don't like old movies. What if I want to
see the movies, newest first? Do I just
have to read the list from the bottom?
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SELECT g.girl, t.toy

FROM toys t <— [he left table.

LEFT OUTER JOIN girls g <—

ON g.toy_id = t.toy_id; The vight table

This time avound, every vow in the toys table
(the leFt £able) is ompared to the givls

%(m vight table). \

The left table The vight table
toys girls
oy id toy girld girl toy_id
) hula hoop. 1 Jane 3
2 balsa glider 2 Sally 4
3 toy soldiers 3 Cindy. 1
4 harmonica
5 baseball cords
6 finker toys
> prier With the order of cur 4ables changed,
0 inky here's what ve get: =
A
girl foy.
Cindy hulo hoop
1£ 3 mateh is found, it shows wp / NULL
a5 a vesult in our £able. [f no Jane oy soldiers —
mateh is found, we still aet 2 Sall harmonica The order the ¢olumps
vow in our table, but with NULL NULL Busabal cors | show up i o
for the wmatthed vale.  ~—— > NULL tinker toys the G.Z" V:h:,;:: iz
NULL elchasketch SELECT them n:t
NULL slink order has nothing 4o do

vith the LEFT s
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T have to create the same
queries over and over again
every day. It's fedious.
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SELECT ¢ost FROM drink_info
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INSERT INTO my contacts Telling SRL that a single quote is part

of atext string by putting a backslash
S in front. of it is called “estaping” it.

('Funyon', 'Steve', 'steve@onionflavoredrings
com', 'M', '1970-04-01', 'Punk','Grover\'s Mill,
NJ', 'Single', 'smashing the state', 'compatriots,
guitar players');





OEBPS/httpatomoreillycomsourceoreillyimages1373571.png.jpg
Primary key.

singers
singer_id While these owoht
lost_nome o be an ID pulled
first_name Srom an agenty table
agoncy €l (because two agencies
agency_state v might have the same
name), it's not 3
pavkial Functional
dependenty.

=

salary
> employee_id

last_name
While these ought :E first_name

4o be pulled From sala
this table, the e -
e pbd i

Primary key —|
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But why stop there with Jack's table?
Couldn't you break up the date into month,
day, and year? You could even break the location
down info street number and street name.
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root

X
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sleepy does
vevokes DELETE m{mw‘ M».
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ERANT OPTION peivilege also.

vom sleepy sespy
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Could we create a table that just
contained interests? Would that help?
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SELECT boys.boy, toys.toy
FROM boys
NATURAL JOIN
toys;
boys toys
boy_id 05 boy toy_id S5 toy_id 0= toy
] Dovey 3 1 hula hoop
2 Bobby 5 2 balsa glider
3 Boover 2 3 foy soldiers
4 Richio T 4 harmonica
5 baseboll cords

We get the very same
veslt set as we did
with our fist imer

Join, the eqijoin

hula hoop
Beover balsa glider
Davey oy soldiers
Bobby ‘hormonica
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T'ma little shaky with
my SQL. Boy, I hope
Greg doesr nofice.

Writing those INSERT
statements shouldr't
be too difficulf.
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This is getting serious. Maybe T can give
the prize to the girl who sold cookies on
more days than any of the others.
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CREATE VIEW web_designers AS

SELECT mc.first name, mc.last name, mc.phone, mc.email
FROM my_contacts mc

NATURAL JOIN job_desired jd <& I;};ff;‘,‘; also have been an [NNER

WHERE jd.title = 'Web Designer'; ON mecontact_id = jd contack ig

CREATE VIEW tech writer jobs AS
SELECT title salary, description, zip
FROM job_listings

WHERE title = 'Technical Writer';
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2 used by
hat we don't aet confused bY
i:.: et named.‘rame’ we'l s
d one s 'boss’
SELECT elname, ¢2name AS boss he setond on
FROM elown_infol ¢l
INNER JOIN clown_info2. ¢2

ON ¢lboss_id = eL.id;

Here's where we match up the
boss_id from clown_infol with the
tlown_infol. id.
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These two numbers show how many

digits

the database should expect in front of

the decimal, and how many after.

<

Column Name | Description Example. Best Choice of Data Type
price The cost of an item for sale | 5678.39 DEC(5.2)
Zip_code

Atomic weight of an clement
atomic_weight .

with up t0 6 decimal places

Large block of text, more
comments .

than 255 characters
st How many of this item in
i stock
tax_rate 3.755
book_title Head First SQL
gender One character, either M or F CHAR(1)
phone_number | Ten digits, no punctuation | 2105552367
s Two-character abbreviation |1 ¢,

for a siate
anniversary 11/22/2006 DATE
games_won INT
mecting_time 10:30 a.m. 4/12/2020






OEBPS/httpatomoreillycomsourceoreillyimages1373753.png.jpg
SELECT mc.first name, mc.last
name, jc.salary Use a NATURAL JOIN to pul
FROM my_contacts AS mc ok cath peson's slry.

NATURAL JOIN job current AS jc;
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“descriptionofproi”
onofprj” is 4
name of the o’dj.',oluw\ g B
hanging We've inereasing the
Hhis Command. 2 . . number of characters
Proj dest” is the 5 we can have longer
Column’s new rame.

ALTER TABLE project list s [""“‘F“""‘
CHANGE COLUMN descriptionofproj proj_desc VARCHAR(100),
CHANGE COLUMN contractoronjob con name VARCHAR(30);
n
The other old column name, T VA

“eontrattoronjob”; is also 9ong o ton_name, and
4o be thanged. here's its new data type.
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SELECT mekivst_name, melast_name, sstatus FROM my_tontatts me

INNER JOIN staus = ON mestatusid = sstabus_id; The fregn by s comncts

Lo the stabus_id in the status table
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Teanslation: Change the value in the interests
celumn £ be whakever is in there now, without
Lhe park we put in interest] and the comma

The length of the text

in the intevest] £i
the interest] field.. 11 2 ore charatters

S e one for the comma, one
~ for the space 2
UPDATE my_contacts ~%
SET interests = SUBSTR(interests, LENGTH (interestl)+2 );
S=———
A Z b 1
G number
SUBSTR s prt o U 72 700 recptpety I o example
in i coomn [ takes the SRR ieer sbring s in the The s ihe ength
off e st o st we a1 1 e A et Foe chnaet
Farentheses, and veburns w%m parenthese )
Remember how some funckions ave diffeven Soin aur examle, the monber
depeding - hich Slovor of SQ‘L ‘Iw'r«: ¢ vebuened by Laéwﬁﬂl‘
using? Well, this one of the L " 1, which is the numbee
bl veberence i S Sy havackers that il be removed
OReilly—For your particular brand of SQL Grom the first of the sbring

Lhe old inberests column





OEBPS/httpatomoreillycomsourceoreillyimages1374178.png.jpg
B S0 e 50 Seup Wi

Destination Folder:
Ci\Program Files\MySQLWMYSQL Server 5.0\






OEBPS/httpatomoreillycomsourceoreillyimages1373976.png.jpg
SELECT * FROM

(SELECT mc.first name, mc.last name, mc.phone, mc.email
FROM my_contacts mc

NATURAL JOIN job_desired jd
WHERE jd.title = 'Web Designer') AS web_designers;
Here's what we

an alias so that. the query
T T
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Here's vhat's eft of
our ld able again

“The old table.

T

info_adivities adivities
id e activity_id 0=
activity_id si)-.—ﬁ—l_ activity

Km vest of the old ]

S lown_rackng b
: ¢olumns have been broken
id O—x / out inko separate {ables
h*
gender info_loation ecxion
Sesiphon id e location_id 0=
location_id s:‘)—d—l_r Joction

when
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Y MAX reburns the

SELECT first_name, MAX(sales) mgf}:ﬁ:ﬁ;ﬂ;
FROM cookie_sales
GROUP BY first name;

Tirst_name wales

Nicole 2682
Surprise, Britney > [ g 4321
had the ighest lndso 3202
single day sales- Paris 3199

SELECT first name, MIN(sales) <~ MIN veturs the

FROM cookie sales s gl
GROUP BY first name; o
sales
And while it locks like the oy
other girls slacked off at 0.00
least one day each, even 000

on Britney's worst da
she made money. 7
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The marks around the column names an
name are called backticks n.:; iy :a t::,.hwl:k
vun the SHOW CREATE TABLE tommand.

S N Unless we tell £he SRL
softuare diffevently,

CREATE TABLE ‘my contacts’ it assumes all values are

( - NULL by default
“last_name’ varchar(30) default NULL, 1;1.2?‘:?’;‘1:7‘:
“first Name' varchar(20) default NULL, ¢an tontain NULL
“emaill varchar(50) default NULL, pieinccin

“gender’ char(l) default NULL,
“birthday’ date default NULL,
‘profession’ varchar (50) default NULL,
“location’ varchar(50) default NULL,
“status’ varchar (20) default NULL,
“interests® varchar(100) default NULL,
“seeking’ varchar(100) default NULL,

) ENGINE=MyISAM DEFAULT CHARSET=latinl

a

You dor’t need 4o worry sbort
the lask line of text akter the
closing paventhesis. [£ spetifies
how the data vill be stored and
what character set £ use. The
Uebault sebbinas are fine for row
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We eould treate this table and designate these
bwo fields 4o be 3 composite primary key. We've
assuming that we'l never have exaetly bhe same
name and pover 5o that this vill be unique

\ super_heroes

name. power ‘weakness
Super Trashman Cloans quick! bloach
The Broker | Makes money from nofhing NULL
Super Guy Flies birds
‘Wonder Waiter | Never forges an order insects
Dirtmon Creates dust storms bleach
Super Guy Super sirength the other Super Guy
Furious Woman | _ Gefs really, really angry. NULL
The Tood Tongue of juslico insocts
brarian Can find anything NULL
Goose Girl Flies NULL

Stick Man

Stands in for humans

‘gomes of Hangman
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That's slickl T have a primary key,
complete with values. Can ALTER
TABLE help me add a phore
number column?

Zm:c»uu id column
35 been added first,

in the table before an\5
the other columns.

e
P
| contact_ - £irst_name |

Joffe
Newsome
Garcia
Roundtree

b
i Anderson | gillian

Because we used :

AuTo_INCREMENT, § [

the column was filled | I

in as each vecord in |

the table vas updated .

The next tin member, this isn't the

Lﬂ:@;{‘,ﬁ e MnEfT 3 new vecord, the R e bl e

iher han the hghst cosark- o e e 3 ot of contacks

4able. £ bhe Lt vetong rgs
23, bhe next, one wil e 2 & Cmbact_id of
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But Trm funny how? T
mean, funny like Tma
clown, T amuse you?
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library db

o Database for 3 lbrary.

books: ...

books

14brary PRETOR: wovmsssmsssmssssssssssssssssssons

library_patron

bank_db

Database for 2 bark. ~

customer_info: ...

Customer nfo

bank_account:

bank_account

onlinestore_db

€ Database for an onine store
product_info

product_info:

Shopping capy

shopping_cart: ..
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This will only work because we don't

e any other main ingredients that
sky the condition £ our table had

vomedranate joicer s wauldn' £ work
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> SELECT first name, SUM(sales)

-> FROM cookie_sales GROUP BY first name
-> ORDER BY SUM(sales) ;

e =
| £irst name | sum(sales) |

And the winner: e +
is Britrey! > [N 107.91 |
| Paris l 98.23 |

| Nicole | 96.03 |

| Lindsay | 81.08 |

:

4 rows in set (0.00 sec)
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Hmm. AVG, MAX, and COUNT really
didr't work out as a way to determine the
second place winner. I wonder if I can

use SUM o work out which girl came in
second place and give her a prize.
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NSERI Notice the order of the
- A 7 caumm rames? Now look at
(interests, first name, last name, gender, email, birthday, i values; they've in that
profession, location, status, seeking) same order. So long as the

values mateh the column
vaLEs o e e ader y INSERT
('Kayaking, Reptiles', 'Jillian', 'Anderson’', 'F', i ot il

'3411_andersonébreakneckpizza.con', '1980-09-05', ‘Technical o or your SQL RDBMS!
Writer', 'Palo Alto, CA', 'Single', 'Relationship, Friends'):
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Create the profession table with a
: primary key column and 3 VARCHAR
CREATE TABLE profession /[\ Foonn) Vel the professions
id INT(11) NOT NULL AUTO INCREMENT PRIMARY KEY,

profession varchar (20)
)i

INSERT INTO profession (profession)
SELECT profession FROM my_contacts
GROUP BY profession
ORDER BY profession; Now fill up the profession column

of the profession Lable with the

values from your SELECT.
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Same Column name
v N

boys toys
boy_id 0= boy toy 14 X toy_id 0 toy
] Dovey 3 1 hula hoop
2 Bobb) 5 2 bolso glider
3 Beaver 2 3 toy soldiers
4 Richie T 4 harmonica
5

‘baseboll cards
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You could just do an ORDER BY on
the sale_date and look at the first
and last dates o figure out how mary
days cookies were sold. Right?
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Not so fast! Now T have fo
query all these new fables and
match them up by hand! How do T get
at my data now with all those fables
without writing a hundreds of queries?





OEBPS/httpatomoreillycomsourceoreillyimages1373595.png.jpg
Wouldr't it make sense to
have a set list of values in
some of the tables?
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SELECT me-email, p-profession FROM my_contatts me
NNER J0I profsion  ON 1= ol i < Th ot by ek it camecs
the Prof id in the profession 43ble
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Think of a database
like a container that

holds information..

A table.

Avother
Lable

=

=

f“

1
These are the Colums.

£

Another Lable.

Some other table.
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First of all you need to ereate the new columns contact_id

last _name
ALTER TABLE my_co —

ADD COLUMN

ts
VARCHER (501 , first name

ADD COLUMN VARCHAR (50) , phone
ADD COLUMN VARCHAR (50}, .
ADD COLUMN VARCHAR (50) ; email
gender
Then you need 4o move the First inkevest o the new nberest] coumn i othea:
You ¢an do hat vith: . Y
UPDATE my_contacts profession
SET intersstl - SUBSTRING INDEX (interests, ',', 1); city
state

Next we need to vemove the First intevest From the intevests Fild since it's stored in
interest]. We vemove everything until vight after the first comma with a string function ~ Status

the spate left in ront interestl
TRIM vemaves the space left in front greur : o
e e (i e ineacests
everything in front of the tomm C“’" oo
1t td4
(LENGTH (interests) -LENGTH (interestl) - 1))); seeking

'& This w,»wngﬂ computes how much of the interests column we need. [£ fakes
the total length of the interests column and subracts the length of the part we
moted o interest]. Then we subtract one more 5o ve start afber the comma.

#nd now ve vepeat those steps for the other inbevest columns:

UBSTRING_INDEX (interests, ',', 1);
TRIM (RIGHT (interests, (LENGTH (interests)-

UPDATE my_contacts SET interest2 G
UPDATE my_contacts SET interests
2) - 1)));
s SET interest3 G_INDEX (interests, ',', 1);
cts SET interests = TRIM(RIGHT (interests, (LENGTH [interests)-

3) - 1))

UPDATE my_
UPDATE my_cor
LENGTH (inter:

For the last column, all we've g0t left in there is 3 single value

UPDATE my_contacts SET interestd = interests;

Now ve can drop the interests column entively. We also could have just
venamed it interest4 and not necded the ADD COLUMN (assumivg we just
TSI
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SELECT * FROM my_tontacts
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L

To make our table NORMAL, we'll also add a primary key
with  unique project number in . Then we'll need
columns to describe each improvement, its start date,
estimated cost, and the name of the contracting company
working on it, along with their phone number.

L]
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Okay, T've got my new table ready.
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drink_name st carbs color i | calories
Blackthorn 3 54 yellow | Y. 33
Blue Moon 25 32 bluo v 2

Oh My Gosh 5 2

Uime Fizz

Wait a minute. Why are you making us
do all this work? Tsn't there an operator we.
can use with UPDATE instead of changing
every single record by hand?
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it have done:
Tharks guys, T couldr't have
it without youl Hey, Tve got a
franchise available in your city.
Let's talk Greg's Lists!

INOUE
The

Franchises and Forums

Friends and relatives say fame hasm' ¢ hanged Greg a bit

By Troy Armstrong
INQUERVER STAFF WRITER

DATAVILLE -~ Local entreprencar Greg has madc it to the big ime.

His networking database grews from sticky motes. o s simple table, t0 2
multtable database that offers match-making, jobs, and much more.
I youd like to join in the fu, visi

www.gregs.list.net

o test your SQI.
privileges with |
forum which car

Fills I you wan 1o talk iner oins, ransactions, and
~minded individuals, look no further than the SQL
be found right here:

www.headfirstlabs.com Has Greg's List reached your town

N . ret? It's only Matter of time, saj
But most of all, you erazy SQL. cars, have fun out there! Z“y £id m;’,;,; il
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DELETE FROM clown_info
WHERE

activities = 'yelling'
AND name = 'Clarabelle’';

Use a WHERE clause 4o find
and DELETE the old vecord.
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> SELECT interestl, interest2, interest3, interestd FROM my_contacts;

+ +- 4 e -+
| interestl | interest2 | interest3 | interestd |
+
| first | second | third | fourth |
| horses | pets | I !
| music | fishing | books | movies |
| painting | I I |
| horses | pets i I 1
| music | sports | books | boating |
| travel | music | I |
| horses | pets I I |
| music | sports | books | knitting |
| pets | writing | travel | |
| dogs | hiking | I I
| movies | sports | I I
3
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We've usin

9 the the version of [NSERT
where we don’t have 4o provide data for
Columns because it lets us ingludle Just

the columns where we know the values

INSERT INTO my contacts /
(first name, email, profession, location)
VALUES

('Pat', 'patpost@breakneckpizza.com', 'Postal
Worker', 'Princeton, NJ');

Fie Eat Window ielp Torebaapisase

> INSERT INTO my contacts (first name, email, profession,
location) VALUES ('Pat', 'patpost@breakneckpizza.com',
'Postal Worker', 'Princeton, NJ');

Query OK, 1 row affected (0.02 sec)
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movie_id title rating <ategory purchased
84 Greg: The Untold Story | PG action 252001
86 Paroskavedekatriaphobia | R action 4192003
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89 Shiny Things, The PG drama 362002
83 Bobby's Adventure G fomily 362002
87 Rot named Darcy, A 3 family 4192003
85 Mad Clowns [ horror 11201999
9 Shark Bait G misc 11:20-1999
88 End of the Line [ 252001
93| Potentially Habitable Planst | A PG 25200
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SELECT mc.first name, mc.last name,
(SELECT state

FROM zip_code s
WHERE mc.zip code = zip code) AS state
FROM my_contacts mc;
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said. You implied that they would all work. And T
trusted youl But one of them doesn't work. And

some of them don't look like they should work.
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This time we want to
see all the values stored
in the Litle columns
Srom all Ehvee tables

SELECT title FROM job_current
UNION ALL

SELECT title FROM job_desired
UNION ALL

SELECT title FROM job_listings
ORDER BY title;
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Fie Edt Window Help Afterstons

> ALTER TABLE my_contacts

-> ADD COLUMN contact_id INT NOT NULL AUTO_INCREMENT FIRST,
-> ADD PRIMARY KEY (contact id);
This tells us that it
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Query OK, 50 rows affected (0.04 sec)
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easy_drinks

drink_name main___| amount! socond amount2 diredtions
Blockthorn tonicwater | 1.5 | pineapplejuice | 1 | stirwih ice, sain info cocklailglass with
omon hwist
Blue Moon soda 15 | blucberryjuice | 75 | str withico, strain into cocktail gloss with
lemon hvist
Oh My Gosh | peachnectar | 1 pincopple juice | 1 stir with ice, sirain info shol glass
Lime Fizz Sprite 5 lime juice 75 st ith ice, sirain into cocklai glass
Kiss on the Lips | _cherry juice 2 opricol nectar 7 serve over co vith siraw
Hot Gold poachnectar | 3 orange juice 6 pour hot orange juice in mug and add
peach nectar
Lone Tree soda 5 chorry juice 75 st with ico, srain info cocklai glass
Greyhound soda 15| gropefritvice 5 serve over co, stir well
indion Summer | _apple juice 2 hot tea 6| add juice to mug and top off with hot fea
Bull Frog iced tea 5 lemonade 5 serve over ice vith ime sice
Soda and It soda 2 grape juice 1 shake in cocktailglass, no ico

\_ imu and amountl

gt i o
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SELECT CURRENT_USER;

1 row in set (0.00 sec)
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But T still find myself typing ore query,
then using those results in a second query when
it seems like T should be able to do it allin one..
Wouldrit it be great if T could put a query inside
another query? But that's just crazy talk.
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CREATE TABLE my contacts
(

contact_id INT NOT NULL AUTO_INCREMENT
last_name VARCHAR(30) default NULL,
first name VARCHAR(20) default NULL,

We added thesg M1l VARCHAR (50) default NULL,

f:: é‘::i:" gender CHAR(1) default NULL,

deigpote y  DiTthday DATE default NULL,

rimary key.  profession VARCHAR(50) default NULL,
location VARCHAR(50) default NULL, < 1 . (.t
status VARCHAR(20) default NULL, & arer't very stomic
interests VARCHAR(100) default NULL, . if:ﬁ:rilim
seeking VARCHAR(100) default NULL, < ALTER TABLE
PRIMARY KEY (contact_id)
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If T want o change the data fype of a column, say
0 hold more characters, but T want the name to stay the
same, T can repeat the column rame, right? Like this:
ALTER TABLE myTable

CHANGE COLUMN myColumn myColumn NEWTYPE;
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contact_id: 459
last _name: Ferguson
first_name: Alexis
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genders

Birthday: 1956-09-19 &— 300 3%
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name lust_seon appearance adivities

Elic Cherry Hill Senior Center | F, red hair, green dress, huge feet balloons, e cor
Picklos Jock Greon's party M, orange hair, blve sui, huge foet mime

Snuggles BallMort ¥, yollow shir, boggy red pants horn, umbrella
Mr. Hobo BG Circus M, cigar, black hoir,finy hat violin

Clorobelle Belmon Senior Center ¥, pink hair, huge flower, blve dress yelling, doncing

Scooter Ockland Hospital M, blue hoir, red suit, huge nose bolloons

Zippo Milltono Mall ¥, orange sui, baggy pan's dancing, singing

Babe Earls Autos ¥, ol pink and sparkly bolancing, ltle car

Bonzo M, in drag, polka dofted dress. singing, dancing

Sniffles Tracy's M, green and purple suit, pointy nose

Zippo Milltono Moll ¥, orongo sui, baggy pan's singing

Snuggles BallMart ¥, yollow shir, baggy blue pans horn, umbrella

Bonzo Dickson Park M, in drag, polka dofted dress singing, dancing

Sniffles Tracy's M, greon and purple uit, pointy nose | climbing into finy cor

DELETED [ Mr. Hobo Party for Eric Groy M, cigor, black hair, iny hat violin

Mr_ Hobo Trocy's M, cigar, black o, finy hot violin
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SELECT cl.name, c2.name AS boss

FROM clown_info cl
INNER JOIN clown_info c2
ON cl.boss_id = c2.id;

clown_info

id name. boss_id
1 Elsie 3
2 Pickles 5
3 Snuggles 10
4 Mr. Hobo 3
5 Clarabolle 10
3 Scooter 3
7 Zippo 3
8 Babe 5
9 Bonzo 5
10| Mistor Soiffles 10

We've wsing the clown_info ]

{able tuice. s aliased as el
(where we'll get the boss_id)
and ¢2 (where we'll get The
name of the bess).
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4 Miranda 4 Prada Boots
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You. Could T create a view that would show me everyone
in the job_current table who s also in the job_desired table,
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between those fwo figures? In ofher words, the raise they'd
want fo change jobs? Oh, and give me their names, emails,
and phone numbers,
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4 &\
SELECT DISTINCT sale date

FROM cookie_sales Here's ow ORDER BY so we can
ORDER BY sale date; < — the First and last sales dates

i g e e
> SELECT DISTINCT sale_date
FROM cookie_sales
-> ORDER BY sale date;

+

! |

* +

Look at | 2007-03-06 |
WSO | 2007-03-07 |
PRISON | 2007-03-08 |
PPN | 2007-03-09 |
| 2007-03-10 |

| 2007-03-11 |

| 2007-03-12 |

+

7 rows in set (0.00 sec)
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File EGt_Window Heip
> CREATE TABLE my_contacts
> (
->  last _name VARCHAR(30),
->  first name VARCHAR(20),
->  email VARCHAR(50),
->  gender CHAR(1),
->  birthday DATE,
->  profession VARCHAR(50),
->  location VARCHAR(50),
->  status VARCHAR(20),
->  interests VARCHAR(100),
->  seeking VARCHAR(100)
=5k
Query OK, 0 rows affected (0.05 sec)
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and take it 10 a level of fable:
pimpification you never knew existed.
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WHERE jc.title IN (SELECT titleA!'Rcu job_listings) ;
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INSERT INTO piggy bank VALUES ('','Q’, 1950, ('','P', 1972),('',"
("*,'Q*, 1999), (*','Q", 1981),('','D', 1940),('",'Q", 1980), (',
1926), (**, 'R, 1999);

» 2005),
.+ 2001), ("

CREATE VIEW pb_quarters AS SELECT * FROM piggy bank WHERE coin = 'Q';

CREATE VIEW pb_dimes AS SELECT * FROM piggy_bank WHERE coin = 'D' WITH CHECK OPTION;
Tey to figure out what

‘this does as you wrk
Ehrough the exertise.
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sames ave in the
parentheses and

INSERT INTO my contacts

(last name, first name, email, gender, birthday,
profession, location, status, interests,
seeking) U

Hit veturn after the ¢losing columns parenthesis and

VALUES < another after VALUES 4o make the tode easier 4o vead.
('Anderson', 'Jillian', 'jill_anderson@
breakneckpizza.com', 'F', '1980-09-05',

F 'Technical Writer', 'Palo Alto, CA', 'Single',

| 'Kayaking, Reptiles', 'Relationsl?.p, Friends') ;
The values for eath column Any value that goes into @ VARCHAR,
are in the second set of CHAR, DATE, or BLOB eolumn has

Paventheses and are also single quotes around it
separated by commas
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ALTER TABLE my_contacts
ADD COLUMN phone VARCHAR (10)
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frst_name email phone

ALTER TABLE my_contacts
ADD COLUMN phone VARCHAR (10)

<ontad_id phone last first_name omail
ALTER TABLE my_contacts
ADD COLUMN phone VARCHAR (10)

ontad_id ast_name phone frst_name email
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SELECT mc.first name, mc.last_name, jc.salary

FROM my_contacts AS mc NATURAL JOIN job_current AS jc

WHERE jc.salary =

(SELECT MAX(jc.salary) FROM job_current jc);
\

A

And heve's the first part which is row our
m:m:q t T the MAX salavy value. The
value from this is compared against the outer
vark of the aery to get the resits
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FROM movie_table

WHERE
category = 'family'
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Draw a line to the
DELETE FROM doughnut_ratings row or rows each

query deleted:

WHERE location = 'Krispy King' AND rating <> 6;

No matthes, did

WHERE location = 'Krispy King' AND rating = 3; not DELETE

No mathes, did

WHERE location = 'Snappy Bagel' AND rating >= 6; not DELETE

WHERE location = 'Krispy King' OR rating > 5;

WHERE location = 'Krispy King' OR rating = 3;

WHERE location = 'Snappy Bagel' OR rating = 6; |\ métches dd

not DELETE
doughnut_ratings
ocation time date type rating omments
Krispy King 8:50am | 9/27 | plain glazed 10 almost perfect
Duncon's Donuts | 8:59am | 8/25 NULL 6 groasy
Starbuzz Coffee | 735pm | 5/24 | cinnamon coke 5 stale, but fasty
Duncan'’s Donuts | 703 pm | 4/26 jelly 7 not enough elly

Those NULL values may cause You problems in fubure queries. [€s bebler to
some sort of value than leave 8 NULL vlu m 5 soums beeouse NI L o ol
Hfound with an equality condition i3 tchon bociuse MALLs eon't be
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CREATE TABLE my contacts

last name VARCHAR(30),

first name VARCHAR(20),

email VARCHAR(50),

gender CHAR(1),

birthday DATE, i
profession VARCHAR(50), C::L",&f:f:;:wm e
location VARCHAR (50), . sttt
status VARCHAR(20) , /

interests VARCHAR(100) ,/

seeking VARCHAR(100)
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CREATE TABLE profession
(
id INT(11) NOT NULL AUTO_INCREMENT PRIMARY KEY,
profession varchar (20)
) Bs

SELECT profession AS mc_prof FROM my contacts

GROUP BY mc_prof &—

ORDER BY me_prof;_ et your alias vight after bhe first
use of the original olumn name in
he query 4o Lell your sofbuare fo
veker 4o i as the alias from mow o,

<

This query does
exaetly the same
thing as the fiest
one, but thanks {o
the alias, i's easier
4o understand.
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Welcome to Extreme Table
Makeover! In the next few pages,
we're going to take a broken-down table
and turn it info something any database
would be proud to have init.
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Look, you're ot reassuring me. Sure, I can
paste in the code from SHOW CREATE TABLE, but
Tve still got the feeling that I'm going to have fo drop
my table and start over entering all those records

again just to add the primary key column the second
fime around.
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T get that a foreign key
lets me connect two tables. But what good is
aNULL foreign key? Is there any way to make sure.
your foreign key is connected to a parent key?
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SELECT mc.first name, mc.last name, mc.phone, jc.title
FROM job_current AS jc NATURAL JOIN my_contacts AS mc
INNER JOIN job_listings 31 You ean veplace the WHERE

i : containing the subquery
ON je.title = jl.title; with an [NNER JOIN.
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Outer query. Sometimes known

/ 35 the tonkaining auery.

SELECT some_column,’another column
FROM table
WHERE column = (SELECT column FROM table) ;

Ier qury, or sbauery

—— Outer auery
v
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WHERE column

7
Our subsuery veburns 3 sealar vale
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: i then
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SELECT * FROM my_tontacts

This is essential ’:[ the same query as

Grey used for Niel,except he's |
< Gped o Mo cwcrt b et

AND state='"MA'

AND secking LIKE Hhsingle M¥
AND bithday > '1950-03-20"
AND birthday < '|960-03-20';
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SELECT date name Using the keyword IN tells
= Your RDBMS that 3 set

FROM black_book  bf yaues i comivg up
= > SELECT date_name FROM black_book
WHERE f WHERE

rating IN ('innovative', rating IN ('innovative', 'fabulous',
'fabulous', 'delightful', 'delightful', 'pretty good');
'pretty good') ;

This is the set of positive ratings
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UPDATE my_contacts SET

The difference between SUBSTRING_INDEX and SUBSTR

is that SUBSTRING_INDEX is looking for a string Hinside
4he interests column—in this case, a comma—and veturning
everything in front. of it SUBSTR is shortening the length of
the intevest column—starting vight after the first interest, a
eomma, and a spate (the +2)—fo the end of the string

interestl = SUBSTRING_INDEX (interests, ',', 1), 2

interests = SUBSTR (interests, LENGTH(interestl)+2),

interest? = SUBSTRING INDEX( interests

interests = SUBSTR(

i ),

inkevests, LENGTHOnkerest 42y,

interest3 = SUBSTRING_ INDEX ( intevests, ), | ),

interests = SUBSTR(

interestd =

The interests column is empty
after we vun the command.

intevests, LENGTH(intevest3)+2. ¥

Abter you'e vemoved the First three interes
o 1 B e b e o

moving i 4o the new column

We could have simply veramed the

interests column 4o interestd at this point, instead.

\
1 interests intorest? interest2 nterest3 intorestd
“second, third, fourth first setond third Tourth
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SELECT t.toy, b.boy
FROM toys AS t

CROSS JOIN

boys AS b; r\

L Welve wing table
Sliases here, too

Remember our shorthand notations from last
thapter? The name before the dot is the table,
and the name after it is the name of 3 column
in that table. Only this dime around, we've using
Lable aliases instead of the full table names.

This lin says SELECT the eol
olumn called 'boy’
(f:»’.. e boy able e clumn il
b = the ezhy table. And.the vest of
ery joins o Columns
the ey Jin thes v counns i 3 ew





