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data and tables
A place for everything

Don’t you just hate losing things? Whether it's your car
keys, that 25% off coupon for Urban Ouftfitters, 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

Look at your data in categories

What’s in a database?

Your database viewed through x-ray specs...
Databases contain connected data

Tables Up Close

Take command!

Setting the table: the CREATE TABLE statement
Creating a more complicated table

Look how easy it is to write SQL

Create the my_contacts table, finally

Your table is ready

Take a meeting with some data types

Your table, DESCribed

You can’t recreate an existing table or database!

Out with the old table, in with the new

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

Variations on an INSERT statement

Your database viewed
through x-ray specs...

Think of a database
like a eontainer that
holds information.

Columns without values

: Peek at your table with the SELECT statement
e SQL Exposed: Confessions of a NULL
Controlling your inner NULL
wrEEEE NOT NULL appears in DESC

“: Fill in the blanks with DEFAULT
Amem/;u, . \ ) Your SQL Toolbox
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the SELECT statement
Gifted data retrieval

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? 54
A better SELECT 57
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... or you are NOT IN 110
More NOT 111
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DELETE and UPDATE
A change will do you good

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 120
Clown tracking 121
The clowns are on the move 122
How our clown data gets entered 126
Bonzo, we’ve got a problem 128
Getting rid of a record with DELETE 129
Using our new DELETE statement 131
DELETE rules 132
The INSERT-DELETE two step 135
Be careful with your DELETE 140
The trouble with imprecise DELETE 144
Change your data with UPDATE 146
UPDATE rules 147
UPDATE is the new INSERT-DELETE 148
UPDATE in action 149
Updating the clowns’ movements 152
UPDATE your prices 154
All we need is one UPDATE 156
Your SQL Toolbox 158
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smart table design
Why be normal?

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 160
A table is all about relationships 164
Atomic data 168
Atomic data and your tables 170
Atomic data rules 171
Reasons to be normal 174
The benefits of normal tables 175
Clowns aren’t normal 176
Halfway to INF 177
PRIMARY KEY rules 178
Getting to NORMAL 181
Fixing Greg’s table 182
The CREATE TABLE we wrote 183
Show me the?ﬁ% 184
Time-saving command 185
The CREATE TABLE with a PRIMARY KEY 186
1, 2, 3... auto incrementally 188
Adding a PRIMARY KEY to an existing table 192
ALTER TABLE and add a PRIMARY KEY 193

Your SQL Toolbox 194

Wait a second. I already have a table full of data.
You can't seriously expect me to use the DROP TABLE
command like I did in chapter 1 and type in all that data
again, just to create a primary key for each record...
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It's time to turn your tired old
hooptie table into a date magnet
and take it to a level of table

pimpification you never knew existed.

ALTER
Rewriting the Past

ver 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 198
Table altering 203
Extreme table makeover 204
Renaming the table 205
We need to make some plans 207
Retooling our columns 208
Structural changes 209
ALTER and CHANGE 210
Change two columns with one SQL statement 211
Quick! DROP that column 215
A closer look at the non-atomic location column 222
Look for patterns 223
A few handy string functions 224
Use a current column to fill a new column 229
How our UPDATE and SET combo works 230
Your SQL Toolbox 232
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advanced SELECT
Seeing your data with new eyes

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 236
Problems with our current table 237
Matching up existing data 238
Populating the new column 239
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multi-table database design
Outgrowing your table

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 282

All is lost... But wait 293

Think outside of the single table 294

The multi-table clown tracking database 295

The clowntracking database schema 296

How to go from one table to two 298

Connecting your tables 303
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joins and multi-table operations
Can’t we all just get along?

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.. 344
Prepopulate your tables 345
We got the “table ain’t easy to normalize” blues 347
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Keeping interested 349
UPDATE all your interests 350
Getting all the interests 351
Many paths to one place 352
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What’s up with that AS? 354
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Table aliases, who needs ’em? 356
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subcLuer‘ies

Queries within queries

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

Greg’s list gets more tables

Greg uses an inner join

But he wants to try some other queries
Subqueries

We combine the two into a query with a subquery
As if one query wasn’t enough: meet the subquery
A subquery in action

Subquery rules

A subquery construction walkthrough

A subquery as a SELECT column

Another example: Subquery with a natural join

A noncorrelated subquery

SQL Exposed: Choosing the best way to query

A noncorrelated subquery with multiple values: IN, NOT IN

Correlated subqueries
A (useful) correlated subquery with NOT EXISTS
EXISTS and NOT EXISTS

Greg’s Recruiting Service is open for business

On the way to the party
Your SQL Toolbox

Outer query

SELECT some_column, another column
FROM table e query

WHERE column = (SELECT column FROM tab\\ie);
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outer joins, self-joins, and unions
New maneuvers

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 418

It’s about left and right 419

Here’s a left outer join 420

Outer joins and multiple matches 425

The right outer join 426

While you were outer joining... 429

MNlo/N/\e’cS We could create a new table 430

Greg tombine How the new table fits in 431

ﬁi;‘lﬂﬁﬁ;’;vm queries A self-referencing foreign key 439
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You can use a UNION 437

UNION is limited 438

UNION rules in action 439

UNION ALL 440

Titles must be in both Create a table from your union 441

tables £o show up INTERSECT and EXCEPT 442
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constraints, Views, and transactions
Too many cooks spoil the database

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 456

Jim’s first day: Inserting a new client 457

Jim avoids a NULL 458

Flash forward three months 459

CHECK, please: Adding a CHECK CONSTRAINT 460

CHECKIing the gender 461

Frank’s job gets tedious 463

Creating a view 465

Viewing your views 466

What your view is actually doing 467

What a view is 468

Inserting, updating, and deleting with views 471

The secret is to pretend a view is a real table 472

View with CHECK OPTION 475

Your view may be updatable if... 476

’ When you're finished with your view 477
DATAVILLE e When bad things happen to good databases 478

SAVINGS & LOAN What happened inside the ATM 479

-4 More trouble at the ATM 480

) It’s not a dream, it’s a transaction 482
: m — The classic ACID test 483

SQL helps you manage your transactions 484

E What should have happened inside the ATM 485
How to make transactions work with MySQL 486

- _ Now try it yourself 487
Your SQL Toolbox 490
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security
Protecting your assets

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 494
Avoiding errors in the clown tracking database 495
Protect the root user account 497
Add a new user 498
Decide exactly what the user needs 499
A simple GRANT statement 500
GRANT variations 503
REVOKE privileges 504
REVOKING a used GRANT OPTION 505
REVOKING with precision 506
The problem with shared accounts 510
Using your role 512
Role dropping 512
Using your role WITH ADMIN OPTION 514
Combining CREATE USER and GRANT 519
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leftovers

The Top Ten Topics (we didn’t cover)

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 appendix... and the

index... and maybe some ads... and then you’re really done. We promise!
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OBJECT OF OFF OLD ON ONLY OPEN OPERATION OPTION OR ORDER ORDINALITY OUT OUTER OUTPUT
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mySQL installation
Try it out for yourself

All your new SQL skills won’t do you much good
without a place to apply them. This appendix contains
instructions for getting your very own MySQL RDBMS for you to work with.

Get started, fast! 544
Instructions and Troubleshooting 544
Steps to Install MySQL on Windows 545
Steps to Install MySQL on Mac OS X 548
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All your new SQL tools
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“This book's admirable clarity, humor and substantal doses ol clever make 1t the sort of book that helps
even non-programmers think well abow probleme-sobving™

— Cory Doctorow, co-editor of Boing Being
Author, Down and Qutl in the Magic Kingdom
and Someone Comes to Town, Someone Leaves Town

“I you thought Ajax was rocket science, this book is for vou, Head Rush Ajax puts dynamic, compelling

I‘KIJt‘I'iI'[II 5 W i1]|ir| '|'¢'i]'|']l t;:)]' [ I.'I':l. 'I.'l'l.!lil lll'\.#"ll I]II#'I'.I‘I|

— Jesse James Garreti, Adaptive Path

1 received the book vesterday and started (o read i.and 1 eouldnt stop. This is definitely wés ‘cool.” Tis
fun, but they cover a lot of ground and they are right to the point. U'm really impressed.”

— Erich Gamma, [BM Distinguished Engineer, and co-author of Design
Patterns

“Head Frrst fvsgm Patterns managed o ox fun, bellv-laughs, msight, techmcal depth and great pracieal
advice in one entertainmg and thought provoking read. Whether vou are new to desion patterns, or have

Besenn using them for vears, you are sire to get something from visiting Objectalle.”

— Richard Helm, co-author of Design Patterns

“Ome of the fommiest and smartest books on soltwiare design ve ever read.”

— Aaron LaBerge, VP Technology, ESPN.com

“1 just linished reading HF OOA&D and 1 loved ! The thing 1 liked most about this book was s oeas
o whiy we do OOASD o write great soltware!”

— Kyle Brown, Distinguished Engineer, IEM

[ *heant™ Head Foood HTME itk OS85 & XHTML i teaches vou evervibing vou need 1o learn inoa Tun
coated” [ormat!”™

— Sally Applin, Ul Designer and Fine Artist, htip:/ fsally.com



Praise for the Head First Approach

“1i's fast, wreverant, fun, and engaging Be carelul—von might actually learn something!™
— Ken Arnold, former Senior Engineer at Sun Microsystems

Co-author (with James Gosling of Java),
The fava Programpung Language
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— Ward Cunningham, inventor of the Wiki
and founder of the Hillside Group
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T omir world, awash i data,
And 1o vou, who want 1o master it




the author

Author of Head First SQL

|_,-"?'l"“ Erﬂq_:hllt*f

L]f‘l.'l.n isa fiction wreiter stuck in a techaical book writer’s |!ItJl2|'§.'.

Upon discovering that technical book wotmg actoally paid real
money; she learned to accept and enjoy i

.\I':“"'l' Hlli!lg Ij;.“'k L (N7 ||| HJ] LI} Hf‘l il ll.lﬁ‘t'l""- il] L] l[[]lfllli‘r "H'il'”.l'l".. ?-lll'
worked for the acromyms NEL and LANL. Then she discovered
Flash, and wrote her lvst bestseller.

J’“ 'I.'"['i”l lll- i?:lfl |iTlLiT]L‘|, :‘\Ilﬂ_‘ '|'||l]'l..t'|:| T Hi]i['l H1 \‘fl!]l':{ i‘i‘-l !]"ﬁ e |I|I:'
greal crash, She spent several years working for Yahoo! and writing
other hooks and training courses. Finally giving i to her creative
'F'\'l'ili[l}_:' IH‘HI, '-il“‘ IF‘I'H"H:":I [CN] [hl' Ni'“n' ‘|-| fT'k,.;ll'l:‘il L[V} f_ﬁ‘] ikl :'ll I"}‘; 'i[l
Crealive wriling,

Her Head First—style thesis was delivered to a packed room of
professors aned lellow studenis. Te was extremely well receaved, aned
she finished her degree, Gnished Head Fst SOL, and can’t wait to
begin her next book.

Lvnm fowes traveling, cooking, and making up elabovae background
stories about complete strangers, She's a linde scared of clowns,
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how to use this book

Who is this book for?

11" vou can answer “ves” Lo all of these:

Do you have access to a computer with an RDEMS
installed on it, like Cracle, MS SQL, or MySQL? Or one

that you can install MySCQIL, or other RDBMS on? r
We'l| help you learn SOL tontepis

@ Do you want to learn, understand, and remember how t,r’ -4"‘1 wnfas m 3 way that will
to create tables, databases, and write queries using detinitely make it easiev for veu
the best and most recent standards? to unde rstand and actuallv :,, ol
LT R LT TN
. o Precoely the wa &
@ Do you prefer stimulating dinner party conversation ] The Way You need to use it
o dry, dull, academic lectures?

I]|'Lh |:|:||:k i'{ |'u|' JLLLIE

Who should probably back away from this book?

i VOLL COll answer "1_.1'-'“ o any of Hhiese: But if You would [ike 3 'rﬁJf"rr:'.hcr.
Tlllhd REVEY qlul'l:,g hr-dfrsﬁmd et N‘Sl

Are you completely comfortable with beginning SQL é:_r_,.- form and one—to-mary and left
syntax and sesking something that will help you with outer joins, this book can b el> vou
advanced database design? s

Are you already an experienced SCOL programmer and
looking for a reference book on SGLY

&re 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
senous if SQL concepts are anthropomorphized?

"

I]‘|'lh |:|c1|:k i- 1M |}11' LI

i.NqJ': from marked ing this bosk is
‘or dnijone with a3 credit tard.]

AAVI intro



the intra

We know what you're thinking.

“How can fies be g serons SOL book ™
“What's with all the praphics?”

“Can 1 acwadly fearn 1t this way? Your brair

And we know what your brain is thinkina.

Your bram eraves novelty, 10s alwavs searching, scanmng, wartig lor
something unusual. Lo was built that way, and it helps vou stay alive,

Boowhat does vour brain do with all the romtine, ordinary, novimal things
your enconnter? Evervihing i can to stop them from nterfering with the
bran’s sead job—recording things thar mafter. I doesn’t bother saving
the boring things; they never make i past the “this s obviously not
important” filier

Hovw does your bram frow what's important? Suppose viou'ne our for
a day hike and a tger jumps m fromt ol vou, what happens inside yvour
head and bocy?

Neurons five. Emotions ceank up. Clhastieals suige.

Al thaat’s how vour brain knows...

560 more dull,

This must be important! Don’t forget it! dry, bering pages.

o e

Imagne you're » or 10 a libeary, [ts & sale, war irer=free zone. a
But imagine yvou've at home, or in a libeary, 10s a safe, warm, tiger-free zone Joue v L workh DD

You're studving, Geming ready for an exam, O iving w learn some THIS wr
tovgh wechnical wpic vour boss thinks will ke a week, wn days
the most.

Just eme problem. Your beain’s trving oo do vou a big Gvor. [0s tryving
o make sure thar this ederowsy non-important content doesn'n cluter
up scarce resources, Resources that ane better spent storing the really
S things, Like tigers, Like the danger of fire. Like how yvoun should
pever s snoswboard mshors,

Andd there's no sumple wiy tooiel] vour bram, “Hey bram, thank vou
very much, but no matter how dull this book s, and how licde I'm
registering on the emotional Richter seale vight now, 1 really fs want
vour 1o keep this stull around.”

you are hera » xuvil



how to use this book

we think of a “Yead First” reader as a |earner.

5o what does it take to learn something? First, you have to getit, then make sure
you don’t forgetit. It's not about pushing facts into your head. Based on the
|atest research in cognitive science, neurcbiology, and educational psychology,
Jearning 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 memarakble than
Yoar detabass viswed words alone, and make learning much mofe affective lup
to BUt improvement in recall and transfer studies). It also
makes things mafe understandable. Put the words
within or near the graphics they relate to, rather than on
ths bottom or on ancther page, and learners will be up 1o twice as likely
1o solve problems related to the content.

Use a conversational and pnnunaliz:d
style. In recent studies, students performed up 1@
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 in ctead of lecturing, Use casu al language, Don't take yourself too seriously.
Which would you pay more attention to-a stimulating dinner party companion, ar a lecture?

Get the learner to think more deeply. " other words, unless you actively flex
yOUT NEUIoNs, nothing much happens in your head. A reader has 1o be motivated, engaged,
curious, and inspited 10 solve problems, draw conclusions, and generate mew knowledge. And for
that, you need challenges, exercises, 2nd thought-provoking guestions, and activities that inwalve
hoth sides of the hrain and multiple senses.

Get—and keep—the reader’s attention. We've all had the "l really want to learn this but
| can't stay awake past page one” experience. vour brain pays attention to things that are out of the
ordinary, interesting, sirange, ey a-catching, unexp pcted. Leaming

a new, tough, tech nical toplc doesn't have ta be boring, Your

whut g jecomd T-ym-lh:llq.m'u wod
md\m-q:l-uru-lmwkldm Aol 1
srgrbed ol Baat weei BF FRBE dme g ¥ s el
e wf 'ﬁ-‘r-l.lqbl!h“‘l‘f’lm-pﬂ'i

Brain will learn much more quickly if it's not

Touch their emotions. We now know that your ability
1o remember something is largely dependenten [ts emational
content, You remember what you care ahout. You remamber when you feel
something, Mo, we're not tatlking heart-wrenching stories abouta boy and
his dog, We're talking amotions like surprise, curiosity, fun, "what the..1",
and the feeling of *| Rulel” that comes when yoau solve a puzzie, lean |

something eyerybody else thinks is hard, or realize you know something \‘\_
that “I'm more technical than thou” Bab from engineering dogsnt.

wxviil fntro



Ihe irntre

Metacognition: thinking about thinking

I vou really want o learn, and vou wane 10/ learn more quickly and more deeply,
pay attention o ow vou pay attention. Think about how vou think. Learn how vou
lessurn.

I wender how I
can trick my brain
info remembering
this stuff..

ul wee assiime that i vou're holding this book, vou really want 1o learn abou

B trne that i s holding this book 1] L] b =]
project management, And you probably don't want to spend a lot of tme. And sinee

vl e going o take an exam on it vou need o remerber what vou read. And for th,

Most of us did not take courses on metacogniton or learning theory when we were
growing up. We were avfiectad to learn, but ravely fmaght 10 learn.

'g.'lull'ﬂ' grial [ snielesdeind 11, T el the miost from this book, or ery book or |I':II'11iIIg
expericnce, take responsibility for vour brain. Your brain on this content,

.I-l'll' Il‘l‘k El!‘\ len J-_"l"[ Fl (il g !l'l-'li'll By et [tll' mew ||]:||t‘]'i:|] Tﬁ.illl‘l'f' ||':|:| I'liHL'\I
as Really Important. Crocial o yvour well-being As important as

a tiger. Otherwise, vou're in for a constant battle, with vour brain
Illli1i“ i['- [rest o kl"l.'F:I ||H' ewW content Tronm ﬁlii'ki.lig.

So just how DO you get your brain to think that
SAL is a hungry tiger?

There's the show, tedious Wiy, or the Gaster, moee effective way.

The slow way 1s about sheer repetition. You obviously knew that
you i able to learn and remember even the dullest of topies

i! '!-IFI' I'.;l'i"lf IJ(?“'III:“.IIU" rhl" Sarmer ||'|IHI¥\I i'IIHP '!.‘il“[' E]l'i!ll'll. lHli\'rllll "'Illl|lf_{||
repetition, your brain savs, “This doesn't feef tmportant to him, but he keeps looking at
the same thing seer and seer amd orer, so | suppose it must be,”

The Gaster way 1= 1o do anything that inereases brain activity, vipecially dillerent
fppes of brain activite The things on the previous page are a big part ol the solution,

el they're all things that have been proven o help vour brain work in your Bivor. B
example, studies show that putting words aafln the pactures they describe (s opposed 1o
somewhere else in the page, like a caption or in the body text) causes your brain to ey to
mikes sense of how the words and pictiure relate, and this causes more neurcns to fire,
More neurons firmge = more chances for vour beaan to gef that this s somethmg worth
paaying attention o, and possibly recordmg,

A conversational stvle helps becanse people tend o pay more attention when they
perceive thar they’re i a conversation, simee they’re expected o follow along and hold up
their end. The amazing dang i, vour brain doesn’t necessarily vare that the “comversaton”™
15 between vou and a book! On the other hand, i the weating sovle is formal and drey, you
brain perceives it the same way vou experience being lecoured o while siotimg i a voomful
of passive attendees, No need (o sy awake,

But pictures and conversational style are just the beginning,

you are Nere » Kl



how to use this ook

Here's what WE did:

W vsed pictures, because your brain is nuned for visuals, not text. As far as vour brain's
concerned, a picture really i worth a thousand words. And when text and pictures work
together, we embedded the wexe mothe pictures because vour brain works more effecuvely
when the text is within the thing the text refers o, as opposed to in a caption or buried in the
TeXE 840 I'IE"'.\']':II'T!'.

We vsed redundancy. saving the same thing in different ways and wath dilferent media types,
and multiple senses, w increase the chance that the content gets coded nta more than one area
ol vour bram.

We used concepts and pictures in unexpected wayv: because your brain is tuned for novelty,
and we used pictures and ideas with at least some emeotional coplent, hecanse vour rain

15 tnecl 1o ]l;l':\.' attenton Lo the IJIILII'i'II'Flli_Fl'I"I; of emotions, That which causes }'ull. Iulfr"r'."
soumething is more likely to be remembered, even il that leeling 1s nothing more than a little
humor, surprise or intevest.

We tsed o personalized, conversational style, becanse vour brain s ianed 1o pay more
attenition when it believes vou're in a conversation than i it thinks vou're passively lstening
ter a presentation, Your brain does this even when you're readiug.

We included more than 80 @effvities. hecause vour bram is tned 1o learn and remember
more when you do things than when vou sad about things, And we made the exercises
li'lli.l”I'"g.i":_{-'ﬁ'l"l—[llF-i.ll'llli'.. hl:"'il”hl.‘ |ii;|[r‘i 1|'||-|"|il| Tpesl I“"“[li:‘ TPH"":"I'.

We used maudtiple learning styles, because o might prefer step-hy-step procedures, while
somenne else wants to understand the big picture first, and someone else just wanis o see

an example. But regardless of vour own learning preference, soepose bene[is from secing the
same content represented i muliple ways,

Wi include content for both sides of your brain, hecanse the more of your brain von
engaze, the more lkely vou ave o] learn and remember, and the longer vou can sty focused,
Since working one sice of the brain olten means giving the other side a chance wo rest, yoo
can be more productive at learning lor a longer period of thme.

And we mcloded storfes and exercises that present meore than one point of view,
becanse vour brain is wned 1o learn more deeply when ics forced 1o make evaluations and
juilgrments.

We included challenges. with exercises, and by asking guestions it don't abwavs have

a stralght answer, because your brain s tuned to learn and vemember when i has to ot
Mu'|'|1"|||i||;_{. Think abwaa i Youl can’t el your ."m.-'_.": i ~i]'|:1|‘n'jl|.~c! |.J':|.' .:':J.furm.l..',: ‘I'H"Ul]lP al the
wvim., But we did our best 1o make sure that when vou're working hard, it's on the mgft things,
That you're not spending one extra dendrite processing a hard-to-understand example,
or ‘I]-"ll'?‘«-."tg lIilTiﬂ‘lII ._i:ll'l:'“:l!l-li'lfl"li. or ‘ﬁ‘l'l'l:l.‘ Il"l'h':' I“NI.

We used people. In stones, examples, pictures, cte., because, well, because o' o person,
And your brain pays more attention o peaple than it does to fings.

KEX intro




@

tut +4 ; '
ut this out dnd ofie); it

o 8 Tl ! % -
Jour retvigerahto,

Slow down. The more you understand,
the less you have to memorize.

Dron't qust read. Swop and think. When the

Bk ks vouaqueston, don't just skip o the
answer. Inagine it somieone really i asking
the question. The more deeply vou force vour
lsrain to l|ii|lk. I]ll' Lserter chanee You hane !JJ-

lesvrning snd rememibering,

Do the exercises. Write your own notes.

Wi punt them m, but i we did them for vou,
|||i|‘ .Il‘u.‘"”.l'l i."' ];ki' !til‘\.'-ln!,_" SCMTIC ORI r'].“1.'.' l:li'l
your wiorkouts for v, And don’t i||.-i| Joad: at
the exercises, Use a pencil. There's plenty ol
evidence that physical activity while learning
LR i} illl'l"'-'l.‘;i' IIII‘ ]1'-'||']'|i||f_!'.

Read the “There are No Dumb Questions”
7 EI]]H[ means -IH |Pr. [l 1ET10. : II]“"_H'.‘l'E' TLEE o Pl P'il I|I-1|

they 've part of the corve content!
Dan't skip them.

g
siclelurs

Make this the last thing you read before
bed. Or at least the last challenging thing.
Part of the learnimg (especiallv ile ransfer w
long-term memory) happens after you put the

book down, Your brain needs time an its own, (o
dho nore processing, 10 vou put i something new
during that processing tme, some o what you

i'll:.\-l learned will be lost,

Drink water. Lots of it.

Your bramn works best i a nice bath of uad,
Dehydraton iwhich can happen before vou ever
fee] thirsty} decrenses cognitive function.

the intri

Here's what YOU e¢an do to bend
your brain into submission

So, we did our part. The rest s up o vou. These tps are a
starting pomt; histen to vour braim and Bgure ont what works
for v s whiat doesn’e. Trey new things.

Talk about it. Out loud.

speakimg activates a dilfevent part ol the bram,
II' vou're trving 1o understand somethmg, or
iherease your chance of remembering it Eter, say
it ol loud, Bevter sull, wy o explam oot loud
to someone clse. You'll learn more quickly, and
Vol :Iai;_:'hl uncover ideas Wi hadn’t known were
1]“'11" ".'I.]:H'll ':.I!l.l et r'l'q'llli'lll_' :]lH Wil il.

Listen to your brain.

Pay attention to whether your brain s getting
overloaded, 1T you lind yoursell starting 1o skim
the surface or forget what you just read, it's time
for o break, Chinee vou go past & certain poimi, you
wou't learn [aster by wying o shove more i, and
v might even Tt the process.

Feel something!

Yoo brain needs (o know than thas matters, Gre
imvolved with the stories, Make up your own
captions lor the photos. Groaning over a bad joke
5 0 better than Teeling nothne at all

Create something!

Apply this to vour daily work; use what you are
lesurning 1o make decisions on vour projects, Just
(]('h”rl'li'”li'l]u 4] gl"l ST I":'{.i:IL"I'i"I'II'i' |FL'}1IT'H'| 1i"'
exercises and activities n this book. All vou need
i5 a pencil and a problem to salve. o problem that
gt benefin from using the wols aond technioues
you're studving lor the exam.

are here » wrxl
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how to use this book

Read me

This 15 a leswrning expericnee, not a relerence book. We deliberaely stripped ow everyihing
that might get in the way ol learning whatever it s we're working on at that poing in the
book. And the st time through, vou need 1o begin at the beginning, becase the hook
makes assumpions about what youve alveady seen and leamed.

We begin by teaching basic SOL syntax, then SQL database design
concepts, and then advanced querying.

Wik 15 illlp“l'lillll by creale u:'”—rll*-"im]:'il taliles and databases, belore :ruu AL, YL nieel
to understand the svntiax of SOL. S0 we begin by giving you SOL statements that vou can
'.H'||J.l“'!|' Iry ‘:.'Hl:lt':it'!l-..llllldl WAV you can irhlll:':“iﬂr'l!_.' clos uHm'H'Jillg 'l.'l'-llh Hf,ll dd anl Yo will
I'II:'LEIHI LL !_=¢'| l"_\il'i_"'l,.l .Il.?l (N1} il. -|1]|"||.. wl I:li| I.I|I']' I.II :Ill" 1]¢)I.!lk, e :‘\.III':I'I.'l Yl E'LHHl 1LI:|||1" III"H'II}_'H]
practices, By then vou'll have a solid grasp of the syntax you need, and can focus on fearamg
the e s

We don't cover every SQL statement, function, or keyword.

While we could have pon every single SO stement, funcrion, and keyword i this book,
we thought vou'd prefer to have a reasonably lifiable hook that would teach you the most
important statements, [unctions, and kevwords. We give yvou the anes vou need 1o koow, the
ones you'll use 45 percent of the time, And when you're done with this book, you'll have
the confidence 1o go look up that functon vou need 1o finish ofl that kick=ass query vou just
WITHE,

We don't address every flavor of RDEMS.
There's Btandard SOL, AvSOL, Oracle, MS SOL Server, Postgre 501, DB2, and quite a

few more RDBMS: our there, I we covered EVETY Vil LRI VTN fin EVETY command
i” |!H' IfllHl":\',._ |||'-|"'\. !:Itfll lk 1-'\.|I|||i| 1]-1'\1' rll.llL'\ FIres ]'HlL"'ﬂ':i. EIII.II:‘ Hl'.:" Irees, se ’.'ni'll'ﬂ' tf]l.ll,‘-llllﬂ' (Y]
Standard SOL with a nod toward MySO L. All the examples in the book will work wath
."'.l'j.'H{,.?j.. And most will work with any of the RDBASs listed above, Remember thi
'I'I"rl"ﬂ'r'll"' |F“| PR \'I.f"_iﬂ!'ii "-i|.“-_||f_|"1':‘ih"|:| :h(:lql .|P‘||1I|..'I i{“'ﬁ LR I.“'I' ihl." i].l!“l:"ln.ll RI]I;}LI?‘I |||.||| 'f.'llu s,



The activities are NOT optional.

The exercises and actuvites are not add-ons: they're part of the core content ol the book.
Some ol them are o help with memor: some are for understanding, and some will help
vou apply what vou've learmed. Don’t skip the exercises. The crossword pugzles are
ihe omly thimg you don't feee toodao, bat ey 're good for giving your broaan a chance o
think about the words and terms vou've been learning i a different context.

The redundancy is intentional and important.

O chistinet dilference ina Head Fiest book is that we want you to salli get i, And we
want you to [inish the book remembering what you've learned, Most reference books
lhl['I..[ ||J|1|'l:" |1'|l'|'||.i.|P[|. i1||fi r"'i'.lll il i gl HI]. ]]1'1 rlli.‘- F."lllk. |.'1 ili]l {11]] Irl'l'l'l'Jl'.'.lll" L] 1|.r“||-|l Lo R ) L

]

of the same o MiCepls COrme U ore Chinan omace,

The examples are as lean as possible.

Chur veaders tell us that it's frusurating o wade theough 200 lines of’ an example looking
fow the two e they need o undersiand. Most examples m this bool are shown within
the smallest possible context, so that the par vou're tryving o learn is clear and sumple.
Dot excpect all of the examples 1o be robust, or even complete—they are writien
specifically for learning, and aren’t alwayvs fullv-funcuonal.

We've placed many ol the commands on the Web so vou can copy and paste them mio
vour terminal or database software. You'll find them at

http:/ fwww. headfirstlabs. com/books /hisql/

The Brain Power exercises don't have answers.

For somme of them, there is no right answer, and for others, part of the learning
l:'}.'l’]i"l'ii'[ll'{" of the Brain Power activities e for YU T clecide il and when YOUT ANswers
are right, In some of the Brain Power exercises, you will find hints 1o point you in the
right direction.

M xxxiil




the review ream

The technical review team

Cavy Collett

Cteve Milane

Ch duf @y !-,,f||_1td

too

Jamie Henderson

Qur amazing reviewers:

Huee thanks go to onr tech resview teanm, They cauglit
mmumerable blutant mustakes, subtle covors, and pathietic
tvpos. Withow them, this book wouldn't be anvwhere
near as clean and corvect as w0s They did a thorougl ol
ol getting the errors ou ol this book.

Cary Collett put his 15 vears of expericnee working al
stariups, government labs, and currently in the hnancial
sector o se while reviewing the book, aod s leoking
lorward o gewing back w enjoving his non-work things
like cooking, hiking, reading and terrorizing his dogs,

LuAnn Mazza [ound time i her busy Do prolessional
lifie as a Soltware Dleveloper and Analyst, to do some
mevecdhbly tmely and deiled reviews, we're happy tha

she can now spend her spare toe enjoving her hobbies
mcludme biking, photography, computers, music, and fenmnis

When Steve Milano isn't coding in hall” a dozen
different languages a1 los day joby, doing a wp-noch
review of Head Fist SO, or plaving punk rock with his
band Onion Flavored Rings in unvendlated basemenis

pe 0 fro

thwowighout the land, he can be found a0 ome with bos
cats Ralph and Sgueak.

“Shelley™ Moira Michelle Rheams, MEd, MCP
MOSE teaches and runs the Early Childhood Education
Progroam at Delgado Commuomiry College in New,
Oileans: West Bank Campus, Corrently she enjovs
putting ecducation courses onlme o meet the needs ol
the changing New Ovrleans community post-kanrna, and
wie thaok her for being able w dic us into her overbooked
schedule.

Jamie Henderson i o senior systems archiect sporting
purple hair and dividing what spare time she has between
cello, reading, video games, and watching mevies en VL

This Gantastic team 15 the reason that the code and
exercises i this book will actually do what they are
supposed to, and why, when you are nished with this
ook, vou'll be a confident SOQL programmer, Thea
attention o detail also kept us from being wo cute or oo
PaLrOnzZing. or even, scimetimes, wo weird.
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1 data and tables

*
. A place for everything *

I used to keep track of all my
patients on paper, but I kept losing
theml I finally learned SQL and now
I never lose a soul. Learning about
tables won't hurt a bit]

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.

this s a new chapter



a sticky situation

Pefining your data

Greg knows many lonely single people. He Tikes keeping
track of what his frends are up o, and engovs mirodocing
them o cach other. He has Lo ol informaton about them
serawled on sticky notes like this:

Gireg’s been wsing his system for a very long tme. Last week he
expanced his connections o nchde peaple who are seeking
new jobs, so lus hstings are growing quickls Very quickly. ..




data and tables

Is there a better way to organize this information?
What would you do?

you are hera » 3



categorizing

Well, hew about a database? That
iz what this book is about, right?

Exactly right. A database is just
what we need.

Bt et VO e gel it ¢ II'.IH.I1]u datahases,
you e o (o need o have o Detter idea ol

what &y of data vou're goine to want to

store and some wavs ol categorizing il



data =n tables

_ (&&}Tm Your percil

Brastod
%’j:a,: '.?'Iifﬂ_ﬁ?-
Goftware
single, but rvolved
in Vi, CA
s,

Geokjug: New Job

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

-------------------------------------------------

sberekts: (oliecting book:

Here are some of Greg's notes, Look for similar information that
Greqg'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.

Tarie Hamilton
B-day: 9/10/1964
Syitem Adeinittratar

Single

Ceeking

ina Mendoza
y: B/13/1979
Ui Syladeind

you are hero » 5



sharpen =clution

. en your pencil
g

Furrt H:imr.

Seermdig, ERETI
Seekif: New Tob

We ve split names in

f Flrst' nameé dnd lask

rdme. [ his will 'I-.:FP
sort the data later

-----------------------------------------------

Here are some of Greg's notes, Look for similar information that

Greg's collected about each person. Give each common hit of
data a label that describes the category of information it is, then

write those labels in the space balow. '
Mo I‘C-I"al" e

preated these

Last Name ek e
g', l ?::E:c Ehem ¥
CluniBrantion JH? ieamitton > avaamize O
B-day: T!Uﬁ_ﬁ;ﬂ_ g.g 0/ 1964 %
Software e Sy5tem AduiniGtrator
> G, but involved
Chatus Moutain View, (A
aymije@hoard-r-ugcom
pterelts: (ollecting boat

to

Pru;f s5ion

1

Married
Lotabion ———gaypn T

Email Hﬁhhmm}ﬁﬂﬂm

Mg Mendoza
-day: 8/13/1979
Undix Syhadeinl
Hiaried

Frawcitoo, (A
?Aﬁfﬁﬁ@iﬁbﬂﬂ?ﬂm

Trteredt: Acting, Dancing

Greq already aave some
intormation the tateao
AdrmEs "Beda JI. I‘|In!'.|!'-r¢?|]:5h
and "Fv:c‘r:mﬁ an his stitkies

G Chapter 1




data ono tables

Look at your data in categories

Let's look atyour data in a different way. I you eut each note into pieces,
then spread the pieces out horizongally vou'd ger something thit looked
like this:

MERIINA poudors 8/19/1979  whix SySadhain  MATTIEd (o bauciGen, (A afeibalitrbascafieecan ‘if’*’é~““‘“""‘3 '-le-'j"" )
T eI ———. co—

Fhen i vou cut up another sticky note with the categories you just
neticed, and pot the pieces above ther corresponding mibrmation,
yourel have something that looks a ot like ths:

FiTStNMel Lt Mae Birthday I Profetiion l Statug Location ' Emall Dnterefts lm”g I

MBI pioudona B/19/1979  nix SySadin  MATTied o praucitco, (A aieiveRttrbacti o diaan -—FU
_f—"_

Here's thit same information wicely displayed in o TABLE in columns and rows.

Okay, I've seen data presented like this in
Excel. But is an SGL table different? And what
de you mean by columns and rows?

last_name | first_name email birthday prefession location status interest: seeking
Branson Ann annie@boards- | 7-1-1942 Aeronautical | San Anfonio, | Single, but RPG, Maw
r-us.com Engineer TX involved Programming lob
Homilton lamie dontbother@ | 9101946 System Sunnyvale, Single Hiking, Friends,
breakneck Administrater CA Writing Women
piZza.com to date
Soukup Alan soukup@ 12-2-1975 | Aeronautical | Son Antonio, |  Married RPG, Mothing
brockneck Engineer TX Programming
plzza.com
Mendoza Angelina angelina® B19.197% Unix System San Married Acting, Maw
starbuzzcoffes Adminisirator Francisco, Dancing lob
.com CA

you aro hera » i



What’s in a database? Datibase Detour

Before we get int the detadls of what mahles, rovws, and columns are,
let’s step hack and look an the bigger poctoee, The [irse SO stracoore
vou need o know about is the contuner that holds all vour mbles
knowm as a database.

---------------------------------------------------------------------------------------------------------

: A database 1s a container that holds tables and
other SOQL structures related to those tables.

Every time vou search online, go shopping, call wlormation,
e ot Ti%Vo, make a reservation, gel a specding Hoket, o
buy groceries, a database s being asked for mlbrmation,
otherwise known as being gueried,

my_database

\
In didgarams and Flow tharts
databaszes zre depitted as
:'?'I-hr:'rr'. Lo wher you see

Ehis think :’J:II.J'E'.I&'S-E



Datahase Defour
l Bank Accounts |
l iPod Playlist l \
. They're everywhere!
o
Student Loan “‘*\ \ 5
i Phone Bill
High Score on
ideo Game
o DMV
IMDb —
> —— .
0 Credit Card
..-“"f-'f,
Google Search o . -
Library Card

e j
el
Eﬁﬁervatians I Biy Clesnet
7 E '
/

i r

ou dnd ._,(,I‘_ d Tew o
4 I
the databases that

survound you



Think of a dstabsse 3

like 2 Lontainer that

r
ho I{i! iInTormation

F.m,;,{,h.:
||__a1|;|!|t

Y

Your database viewed
through x-ray specs...

v

A database contans ahles,

A table 15 the structure inside vour database
that contams data, organized in colamns
and rows.

Femember those categories vou came up
with? Each catesory hecomes o oolumn in
vour table, These values might be m the sume
column: Single. Married, Divorced.

A table row contams all the information
about one object movour table, In Greg's new
table, o row would be all the data about one

T TP IPT ROy : person, Here™s an example of some ol the

: The mtormation inside : chari that mighit be i one rows Joling, Jackson,
: the database 13 -:JL‘Eanizecl single, writer, jjiwhoards-r-us.com.

i into tables. i

: e :



and a fable. Your job i5 to he the
parﬁally formed table and fi]] 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.

BE the fable
ﬁ\ e Toa i b

Garbuzz (offee
T3

ety filled

9

TH3an

i jelly-Filled
Stale, but {6ty
&
KriSpy King
4426
9:3%

r
(Ase omiE qf l'ht Il..l'ld.
3¢ a title Lhat sives the

bable a mednmaTy ul name —

shop

4/25

not enough jelly



=y =
_ Deatahase Detoar
BE the fable Solufion
“Your joh was fo be the partially

; You should have been sble to
Fﬂ-l'ﬂ'le& table and Pl” in the ‘E“]Pif DU'Eﬂwh.i'E the EAH:':\ 'E.I‘;IE .:D:I::k

bits to increase inner peace. / be from the stickies
jelly doughnuts
shop time date rating comments
Stavbiaz. Collee 743 am /23 9 ot per et
Dunf.&nli Dmu*_:- ach dre d,r’25 5 &ﬂ'ai']"
Don't worry iF Your ﬂﬂi'ﬁf:ﬂ Eirapy King 339 e A/1LE b stale, but tasty
for the tolumn names dont Duntar's Denuts |35 pm Ly Ly T not encugh jelly
matih ours zmﬂﬁﬂ‘f.
Patabases 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 inoa Heve's 2 database with Lhe
diatiabiase holding mlormation abour doughous: tables in it The dé{aba;g :E
g i

called 'my_snacks'

Database and table rames” 2 my snacks
ave not u‘.’m:‘i“‘f H'Fif.:'lllr_,(& —

™~

1

jelly doughnuts
inmmesh.
=TT s duiw | reting
+heg er————4 el
eatam Colies | 7om | 43 | ¥ part

i

: \ 2 - w25 L]
':ab'k tan Ealhl g Infalr m-a'*.ln:"_‘p-;" Dencas s Donih :':: ':: o, i unbs, bt ey
7

abeut :,c“‘f‘ dﬂ"“jh““'l”' Table tentaining
miarrn:'l.tlﬂ'ﬁ ﬂb-ﬂut

glazed doughra £s

<

Table r_m-.{_a Ining m#‘m"hafrm

about snatks that aven T :
daujhnu{.‘- — 3 |

12 Chaprter 1



i=tey

Dietahase Detour

Tables Up

Clase
: 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,
t Golumms and rows together make up a table,

Hl."| l"‘- A1 |L\'L.:1||!|I||' l}l- 'ﬂ.'l]l..‘lr ikl .l(]"]lt'\" |?|H|k, 1.|1||1' i ||r|l:|.'i||.|!flﬂ !||“|F'
persoral mformation might look Bke, You'll ofien see the word feld
wsed mstead of colmmmn. They mean the same thing. Also, row and
I‘EEIZII‘I']: e E:IIH'“ ||."-|"|| ill.ll'll']l.ll:l}::'d'r|f\.

o Y \ '\. ——e
(= ¥ ey Rh__————__g .Y
first_nome last_name address dty state id_num
- Joe Epps data data data data
r | & Al Jones data data data datka
58 dire
The® rows
!'., > Mary Morris data data data data
\
Lou Green data data data data
E:':JI;. JI'I": :._llgﬂ-'r.'i angd r-.?h:: ‘:'_oull.:.: ke
eindl You ve 9ot vourselt 3 +able :'.-
first_nome | last_name address dty state id_num
loe Epps data data data data
Al Jones data data data data
Mary Morris data data data data
Lou Green data data data data

13



creating your rahle

So we have encugh data from my
stickies to turn them into a table?

PQD

i o

Exactly. You can identify categories for the
type of data you're collecting for each person.
‘i-l LT I.'.il‘l"'\'-_‘"! I]'il':‘-i || 1511 I WCEREE ':.'I LLEN ('l:!lllllll.ll"-\.. I:Ji“'ll 51 iiL:n. Tiiales
becomes a row. You can take all that information from your
stickies and turn it mio a talsle,

E-J':!I?!Dl'lr.': from page )

- TN
v v N
Firit Nare L Birthty Profetion Lexbijon 0 Dateregey Seehing '
it Warg Statug Bl
| ' b il | !
. Betingd, Dancing
ﬁﬂwduﬂ [B/19/1977_punixSyarin | M | oo praciteo, (A ifidesstarbascotive e New ok |
T
R“-. ..:':'I‘J_'nl J'-'m,.. - 5-ln=1|.'-: 51:',I£i-:~;|r
i SE A WHid out 5 form -
; Hhat the d Fow
H.:lw ':|';3.| know ¥ [,!I -l"-'-‘l"'"'“"
.'_',EIF.UEP‘-':'- are LANEQ U
Al
last_name | firs1_name email birthday prefession lecation status interests seehing
Branson Ann annie@boardsr| 7-1-1962 Aeronaufical San Anfonio, | Single, RPG, Mew Job
us.com Engineer TX but Pragromming
invaled
Hamilton Jamie dontbokher@ P10-1966 System Sunnyvale, Single Hiking, Friends,
yahoo.com Administrater CA Writing Women fo
date
=+  Soukup Alan fprose® 12-2-1975 | Aeronautical | San Anfonio, | Married RPG, Mothing
yohoo_cam Engineer T® Pragremming
Mendoza Angeling angel77@ B-19-197% Unix System San Married Acling, Mew Job
\ gmail.com Administrator Francisco, Dancing
CA

NS

placed on a sinal

~dnd that each shie |r'?"': data tan be

e row talled 3 retord

Finally. Okay so how
do I create my table?




data o tables

Consider the databases and tables below. Think about what categories of data
you might find in each, Come up some likely columns for each tabie.

Exercise

library db )
- — Database for a libwanry
| - books
. I |
E J 1ibrary Patron: . ... oo
library patron |

bank_db

Database for a bank ~

customar info:

bank accounh: ..

bank_;ccaunt

onlinestore db , |

| : Database for an omline store

product_info
| _:l product Info! ...

| Shﬂpping cart

shopping cart: ...,




exercise solution

Consider the databases and tables below. Think about what categones of data
you might find in each. Come up some likely columns for each table

lihrary_c’b J_}.:m“{-_ werrY |F Y AnSwers

\ 3
%Lyﬁun
Database for a libravy for Lhe tolumn names dont
— . ﬁ ( mateh ours exattly
B = books: title, auther, cest, stan code

bn:}ks ................................ T anan s na g L ACEE

—I library patren: Fiest mname, last name, addvess

PP e, Slpiiiha i by

1ibrary_ patron

ban k__ac count

onl inestnre_db

= _—‘_'_\\

——

k_‘\"—‘—-—-—.\__—__._—-—"_"'- — Dataha:r '1:-:-1- an on||r,{ rtorg
product_info
=
- . product_info: rdme sze test
sho .
shopping_cart: tetal thavae customer d
‘"'H—.___‘_‘_‘_-_-_-_-_- ___._'_.__'_.__ -

16 Chapter 1



data 2no tables

Take command!

Start up vour S0 relational database management svstem
(RDEMS) and open a command-Tme window or graphical
environment Usat allows vou o commmmicate with vour RDBMS.
Here's our terminal window alter we start MySOILL

Foa Edd Window Help Commanc8iedaby

Welcome to the SQL monitor. Commands end with ; or \g.

Type ‘help;’ or *\h' for help. Type ‘'‘\c’ to clear the buffer.

(-3

This anah_' bratket is Lhe command prompt
"r{:lu Il be 'I'_':f'Flh?_ Your Commands -'-3|‘11':. arter it

Spates aven't alloved in the ndames
First you're going 1o need to create o database o hold all your tables. oF databases and s I SR
50 dn undevséore Lan be wsed

@// nstead

o l-|1'|."'Fll:‘ iil. |l|'|l' Iiill' liZlI- |.'IH|I' I]t‘il (L TR e e YI LA EIE1|.1I?'.I!‘{I‘ I.'i!”l:'[[ grﬂgs-liﬂt.

= "[':'_h.ir tommand must end

/> CREATE DATABASE gregs_llst - 3 SH
. DATABASE

CREATE The rame of {he f

it the Eﬂ“"and.
-'\S [ dlﬂtﬂbﬂsf Iz 5.-{5;..‘_],:1'_-

mf‘mm—\

Fes Eowt Window Melp CommpnoMeBaby

> CREATE DATABASE gregs list;

(} Query OK, 1 row affected (0.01 sec)

This is rrrcdhack -F'r’-:-h the RDBME
|ct1':rng| Yeu know Wour query
exetuted m:ccashlly

Did you read the intro?

We're using MySQL to command our databases,
Wa tﬂ]‘l it' so commands in your Database Management

i = System (DBMS) might look a little different. See
: Appendix Il for instructions on installing MySQL
on your server.

you are here » 17



USE statement

MNow you need to tell vour RDBMS to actually wse the database
youl Just creste:

Now everything we do

- il happen inside ‘|:|‘tIE
GrEgs ||T| dﬂ{ﬂbdﬂ!'

USE gregs list;

File Edi Wonoow Hemp LESERl

> USE gregs list;

Database changed

(-r!;: Why do | need to create a database
if | only have one table?

A: The SGL language requires all tables
to be inside of databases. There are sound
reasons behind this. One of the features of
S0L is the ability to control access to your
tahles by multiple users. Being able o grant
or deny access to an entire database is
sometimes simpler than having b control the
permissions on each one of multiple tables.

C}_} I noticed that we used all
uppercase for the CREATE DATABASE
command, Is that necessary?

A: Some systems do require certain
keywords 1o be capitalized, but S0L is case
insensitive. Thalt means if's not necessary 1o
capitalize commands, but it's considered a
good programming practice in SCL. Look at
the command we just typed,

CREATE DATABASE

grega list;

The capitalization makes it easy to tell the
command (CEEATE DATABASE)
from the name of the database
(grega list)

18 Chapter 1

ﬂ:eregre no

Dumb Questions

('r!,: Is there anything | should know
about naming my databases, tables, and
columns?

A: It's generally a good idea to create
descrptive names. Sometimes this results in
you needing to use more than one ward in a
name. You can't use spaces in your Names,
so the underscaore lels you create more
descriplive names. Hers are variations you
might see used.

gregs_list
gregslist
Gregslist

gregsList

Generalty it's best to avold capitalizing
your names to avoid confusion since SOL s
case insensitive..

Q__: What if | prefer to use “gregsList”
with no underscore?

A: Go right shead. The important thing is
to be consistant. If you use Jregalist
as the database name with no underscore
and the second word capitalized, then you
should stick to that naming convention

fhroughout all your tables in tis
database, for example naming your table
myContacts, to be consstent

Q_} Shouldn't the database be

called greg's_list? Why leave out the
apostrophe?

A: The aposirophe is reserved for a
different use in SGL There are ways you
could include one, but it's far easier to omit it

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

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

Capital.izatiﬂn and
underscores Lelp
you program in SQL
(even thuugh SQL
doesn't need them!)



data o tables

Setting the table: the CREATE TABLE statement

Let’s see all this in action with the doughnut

data, Sav vou were having trouble

remmembering what tepe of doughnus o

spack in vour list was just from is name, doughnut list

vol might ereate @ table 1o save havang

iy remmember them mstead, Below =0 m_lllﬂ hﬂ'h‘lﬁlﬂ_‘l"“

4it.l:..t'lt' commmand Lo ype imn_j;n ur console Blooberry Elled

window, When yourve l'!.'lu'ﬂ 1L, WOl i i d =

press RETURN wooell yvour SOL RDBMS kbbb L

to carry out the command. Rockstar cruller
Carameller cruller
Appleblush Filled

1 _f

. . mand i ! N Vit hid
tere 5 LHE SQL. Lam Your tables name sheuld s T retorn 4o ot
il = = L | skl @ — w [in i ta
i ke The "J'lh'( —_— be lowertase and have i RE I Yoy Oy
ko Lyeat L | to make 11 ! mand

ki § 9 . 1 ¥ 3 ey
nobie the Laf LY .4-:: wndevstore i plate M o) E3EY 1o regd

ot any spaces e what
_'_'__\—'_,_,_f"h._\__,_,—'—'—‘--\\ r A bj

T}-_;-_ oPenin y 4 s /Jr
SO Iiif“;f"“'""" CREATE TABLE doughnut list < sepavates

The tommd
Lolumes to treate -‘“"H_-; bhe ¢ olums sy
{ ereated

The name of the First

colomn i the tabe ———> doughnut name VARCHAR (10), "—~/
The name of fhe —= doughnut_type VARCHAR ( 6]

second Lolump

) - MHH—_WHH_;*/
//7 il < R
o . S b ebards for VARIable CHARaEer
TI-.;: Elosing paventhasis )‘I This s a ]-,":.-"Hn b | .r"'F‘E:.I t stamds T-l.z:'l ) -I--.I-:rzf LT .E
Rt E 14 1 s Le of a5 TEe
tloses the list of P The: semizidon:dells dhe and i3 used to hald inrormation that's orlc a =
SHL RDBME that it's The (8) means that the text it holds tan be up To
veathed the end of thavatters long

1I.|‘|'! tommand



complicated 120/

Hey, what about me? How about a
CREATE TABLE for my gregs_list database?

Creatiny a wore complicated table

l{l'[l'll'[ll!l-l'l' i'l(' Ii'I'ZIIIIIH'I]"i |ir|' L I:['l'1_-'_lri fiIIIZIIII'.J 1'|"|-I"'l.l' il]11l‘ii

them down on a sticky note, You'll need those to write ISt name
viour CREATE TABLE command. first nam
e
birthday
P il Profeion
fou]| e using the CREATE TABLE elition
' SAE g P Statug
tommand to go Trom this _
INTErpH
te this — Mf"g
4
losi_name | first_name email birthday profession leeation status interests

_ ineaiw
FPawWER

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

20




data 2no tables

Look how easy it is to write SQL

You've seen that to create a table you categorize vour data
o columms. Then you come up with the nehi daa type and
length for cach column, Alter vou cstimate how long each
column needs to be, writing the code & straightorwanrd.

pen your perci

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 15 doing. Also include an example of the data that will go
in each column.,

CREATE TABLE my contacts

(

last name WARCHAR(30D),

first_name VARCHAR(20),

email VARCHAR(50),

birthday DATE,

prefession VARCHAR (50) ,

location VARCHAR (50) ,

status VARCHAR (20},

interests VARCHAR(100),

secking VARCHAR (100}

21



Here's what 2ach line of the CREATE TABLE command is doing, and
some example data for each column type.

CREATE TABLE my contacts Creates a table named ‘wy_contacts

P
.I_".'-In.:nr,. the list ot tolumns to add

rf‘.dd':- a I‘.Gl'a.?nr- n&m:d .l.g"-i'}___nilmfl ]_l'lar_ Lan !hr_'ld .|'|'I' m}i{'r'inr'l
last name VARCHAR (30), up to 30 characters

Adds 3 tolumr named Irr'.{_rdn--:: that an held |'Jillian’
first name VARCHAR (20), up ta 20 tharackers

Adds a tolumn named ‘email that tan hold up Lo .n” uhﬁfr ani
email VARCHAR(30), 50 tharatters Breaknecksiz=a.com’

Adds 3 tolumn named "t hdﬂ'}'. that fan held a |':.|€E'---"_TFT- o5’

birthday DATE, dike ok

profﬂssion 'U'ARC {EU] ) ,-'J.dd_- a |'_|’_"|un-.r nﬁmfrj Ij-’r L‘J:*I:SE'K.'\IH. l::"uﬂ{'_ £an hnld -!.cl'.'h"n‘...i! -"'n'r\--tflrl

up to 50 tharatters

location WARCHAR(50), F‘-d'{’_‘- a tolwmn named lotation’ that can hold uvp | Pale Ao, CA
to S0 .gr.;a--aﬁ'! (4 5t

status VARCHAR (20), Fﬁdd' a tolumn named 'status’ that ean hold ufp ’;\.-r-~_=||tJ
10 tharacters

interests VARCHAR(100), |Adds a column named ‘mtevests’ that can hold up |'Kayaking, Reptiles
to |00 eharacters

seeking VARCHAR (100) Adds a tolumn ramed I'i.{clrilr.-:_llI that tan hold up E;{!a'r_u;m‘:'h-'r_ I'_':||-|:n||,‘.i":I
1o |00 tharatters

)i {loses the list of columns to add, and the
semitalon ends the tomemand

Create the my_contacts table, finally

Now vou know exactly what cach line 15 doing, vou can tvpe
in the CREATE TABLE connmand, You can enter it one
ii[ll' al i |i||||"I I.'I':lril:l.'i'lil_'\. ||“ 1'“‘]" ol ||'H" 1”[? l::lj- |Ii|‘\| 'lHIf_""‘".

O you can enter 1t all as one really long single line:
TRFEATE TARLE my vooblacts{lart bess YARHANCH ; Tirel nsse SANEAN{TE), osai] VARCERD (300, kirthday DATE, profession TANCIRA(33), location VARCHARCIO) . wiaius VAMCEAR?E], iolerests VARDERRILEO] , sovking VERCHAR (10771

Whichever way yvou choose o enter 11, before vou it renon ‘C\

15 .'-lnd
: : g ok us, this veally is the comm
alier the semicolon, make sure yon haven™t missed any Trst us

£ 2k
ks st wT'+'f" oul ¥=E ;-.1

characters:
v - so it ¥its on the "‘ﬂ"n‘:

last name VARCHAR (3) isavery different column than
lastname VARCHAR (30)!

5.|m.1||
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Your table is ready

dara an tables

Fea EMI Vindow Help AlDone

> CREATE TABLE my contacts

-3

Did ‘fou rotite how
hitting return after Ll
the semitolon ended < unty. OS;
the tommand and teold
your SQL. RDBMS +o

Profess il

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)

0 rows affected (0.07 sec)

So I'll always store everything in either
VARCHAR or DATE data types?

Actually, you'll need a few more data types for
other kinds of data, like humbers.

Suppose we added a price column w our doughnu table, We
wouldn't want o store that as o VARCHAR. Values siored as
VARCHAR: e miterpreted as text, and you wort be alile to perform
mathematicnl operations on them But there are more dati tepes von
haven't met vet. ..

s 3 L

‘POWEWR

Before going further, come up with other types of data
that need a data type other than VARCHAR or DATE.

you are rrere »
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sql

Take a meeting with some data types

These are a few of the most useful data tvpes. [Cs their job
store vour dita for vou without muocking it up, Yoo ve alveady
met VARCHAR and DATE, but say hello o these

sosrTER. Mes
" *HARAL INT IMTE £SO
(A, o e bie catd Wl or INTESER, thinks numbers
oy ENETS i shaiuld b ik 1 i .
f.f'_'l'.li yrd e should be whole, but he's et
i :_:'J. enst “ 3+

raid '-""I' REAITIVE number

)
T
v werlahl el ﬁ / We
MEP ghovt T ,_f-:..l_.l.:_' 2= A | s (& , e Ij':.r. t know wheo
LA B ~ 13 F ps Yo A i i
L I} the detimd vlates o ﬁ - | Val Ka e T wdmed oy ed i
3 - -

nE i,

r.h‘-"x'lu’. bate Eull "
ask kv il hes T
Call him BLOD. He
o likes lavroe aobs o
ext data
he oy |"|J|'|fv

o

IMECSTAMF |;1-;I-fr-.-lJ.|=.,nl

Lie CA1 BT : DATE keers 4asl ~f

on ThE iyl LR Lhe o P ~ KFEPS ratk o Vioulr
| r tvarel [ e f At ae 1 F| J
KEEPs Tral or The date CaLEs. She doese T Lave

and time. She's alio foT

i

dbout the time, thouak
a traternal twiny [ IME,

who dofsn © tave what the

GdTe 1§

'Irl"'."r‘!:' .I|QI|I<'. ':I'"‘i' ;‘l.i{',-f: ot

Levs 1o lemgth

25 tharal ;
Che !:I-rw'lrlll' ard Lan Jd-i?" e
Ehe length o o data
These data type names may not work

with your SQL RDBMS!

_ . Unfortunately, there are no universally
wﬂtﬂh lﬂ accepled names for various data types. Your
: particular SOL RDBMS might use different

names for one or more of these types. Check your
documentation to find the correct names for your ROBMS.,

24



Determame which daia Lypoe makes the most sense for each

+
*
WL € u2 Tvee

data 2no tables

These twe numbevs show how many digits

column. While vou're st it Gl in the other missag info, t

the database sheuld cn'l'btl'_-l_ i fmh{, of

he detimal, and how mawr af‘l‘{r

<

Column Name | Description Example Best Cheice of Data Type >
|1r"u'|' The cost of an item lor sale 7839 DECH. H—
Zip_code

atommie_wieighit

Adomic weight ol an element

with up o 6 decimal places

COMImenis

Liarze bilock of text, more
than 2535 characters

o, Tresal she sbinrehscluier’s mvetrigg Ther s gve i g
1wl e wrre mabber deckie Myme sronl the screen. Waa
s womr pekea ol podoe™ Youn mighi werss 1o wpend wanes ane
Mlowmer o

How many of this item 1

CjuAnty ok
[aX_rate 3.755
sk title Head First SO
crender CUne characier, either M or F CHAR{L)
phone_number | Ten digits, no punctsation 2105552307
Two-character abbreviation oo
o fror a1 state FX0a
Anmiversary 11/22/7 2006 DATE
CATTIES_ WO INT

meetng e

1050 aum. 4/ 12/2024)

0_,: Why not just use BLOB for all of my
text values?

A: It's 2 waste of space. A VARTHAR or
“HAF takes up a specific amount of space,
no more than 256 characters. Buta BELOE
fakes 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 impartant string operations
on BLOES that you can on VARCHARS
and CHAFS (you'll learn about these later)

therejare e~
Dumb Questions
Q_,: Why do | need these numeric types
likke INT and DEC?

AI It all comes down to database storage
and efficiency. Choosing the best matching
data type for each column in your table will
reduca the size of table and make operations
an your data fastar

0_,: Is this it? Are these al the types?

A: Mo, but these are the mast impartant
ones. Data types also differ sightly

by ROBMS, 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 spelis out the differences
between RDBMSs.

25
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data type solutions

* +
&“ AW ‘2‘ TYVvEeE™

Dretermiune which data type makes the most sense for each
column. While vou're at i, Gll in the other missing info,

A zip tode may not abwarys
be |10 tharattecs |m3, 50
we wie VARCHAR to save
space in the database. You
misht also have used CHAR
here and assumed 3 specific

le ng,{h

with up e G decimal places

Column Name | Description Exaniple Best Choice of Data Type
price The cost ol an wem lor sale SGTH.A9 MR R.2

#ip_code Five to 1O tharatters S0Ll0-00l0 VARCHARLIO)
atomie_weight At Weight of iy dlfment 001601 DEC(lo, b

Large block ol texe, more

T Uiman e shaiebadi=r's mevtiog, Thies prd gove 3 dens

comments g R Eﬁfﬁfﬂlﬁm.ﬁm:{..':.'."..':LT:.:L:':'LT... BLOB

qunniiey E::.L mary of this item in 139 INT

X e A peveentaae 4.755 DEC(E, 1)

broark_ritle A text string Heael First SOIL VAR CHAR(=)

render One character, either M or F' | M CHARMY r,.ﬁ. Phone rumber wpll

f!l'l.li.ll'ti‘_l'l.lll'l'il ELis

Ten digits, no punctuation

2105552367

CHAR(D) <

this I!r,nﬁ{;h Ard e

Two character abhreviation

treat it ke 2 Ledt

"\ﬂ.llhhfr 5ﬂn-.|'_'5- WO

state skt TN, CA CHAR(2) stripy betause we |
for a state Aot need ada
ANTHVETSArY Month, day, year 11422720006 DATE drif ‘"??Ehtha‘[:iﬁal
opErations on 1T, Efen
RTINS WO fin integer vepresenting |5 INT though it's 3 rumbler.

mecing_tme

ﬁ 'flm: and da‘f

DATETIME

26 Chapter 1

10:30 a.m. 4/ [2?2[!
MIMESTAMP is wsually used

to capture the turrent time
DATETIME s best used o
store 3 fulure event



dara o tables

QBUILET POINTS

m  Break your data up in categories before yau create w Al tables are created with a CREATE TABLE

your table. Pay special attention to the type of data statement, containing column names and their
far each cofumn comesponding data types.

m Usefthe CREATE DATABASE statement o m  Some of the most common datatypes are CHAR,
create the database which will hold all of your VARCHAR BLOB, INT DEC. DATE, and
tables DATETIME. Each has different rules for whal

pes inside.
m Usefthe USE DATABASE stalement to get inside g

your database to create your table

Wait a second. Where's the table I just created
in the gregs_list database? I want to check that
I got everything in there correctly.

Good call. Checking your work is important.
To see how the my_contacts table you ereated looks,
vour can use thie DESC command o view 1t

DESC my contacts;
/’7 —

NEeA ;
HESL is short

for DESCR [BE

Yo try it

Fiéa Edd Window Help DescTidy

> DESC my contacts;




DESC command

Your table, PESCribed

When vou've entered the DEST command, You'll

: B y Dﬂﬁ‘t woriry abl;.,.,]'._ Fhas
see soumethane tha Tooks stmilar o s

. £ nﬁl-.i_
nerw; we || art 1o {

Nt sha'r-'f_lwi,r

Fra Edd Window Melp DescTuly

> DESC my contacts;

I
I
I
I
I
I
|
I
I
|
I
|
|

varchar {(30)
varchar (20)
varchar (50)
date
varchar (50)
varchar (50)
varchar (20)
varchar (100)
varchar (100}

9 rows in set (0.07 sec)

I wish T'd put a celumn
in there for gender. Is
it too late 1o add one?

_ @BFAI‘H
PQAWEWR

What do you think? What sorts
of problems could adding a new
column create?

28 Chapter 1



data oo tables

SQL Magnets

The code to create the database and table with the new gender
calumn 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 nead!

bi rthday LaTg

I UsSE grﬂgﬂ_list '

first name VARCHAR(20)

last name VARCHAR(30)

interests VARCEHAR (100}

seeking VARCHAR (100)

—tatus VARCHAR(20)

Profession VARCHAR (sg)

luﬂatinn VARCM:EUJ

i CREATE TABLE my_ contacts ‘

l gender CHAR (1) '

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

Vo arne nere b 29



tables can't be recreated

SQL Magne’ts Solution

Your job was to reconstruct greas list /’
the code snippets to make the
code that would create the
database and table with the
new gender column,

7

al rtﬂd'}l Exists

" S

eve's the tods retonstrutted
I.I-n:.:lc Your dnswer #ndinst it
then keep \-e..-‘idmﬁ.. - :

You can’t recreate
an existing table

! 7)
or database e

Did you bry entering the new CREATE TABLE
5-|;_a-|_cmtr.£? ||; You did, ‘Iu'r:u'” A"f'.:"‘d\f know that
the sclukion 4o the enereise won't help you 3dd
the new column

¥ you did enter it into Your Lansole,
You Il:"ra-h.ihh! saw s--;m-ﬁ'l:hlruj like +his

CREATE DATABASE gregs list

USE gregs list

CREATE TABLE my contacts

(

last name VARCHAR [(20),

first name VARCHAR (30},

Jender CHAR(1),

mzﬂm;snj A

location VARCHAR (5 0y

profession

interests VARCHAR (100) ,

seeking VARCHAR (100)

File Edil Wendow Help OHCrapl
> CREATE TABLE my contacts
e |

- last name VARCHAR(30),

-3 first name VARCHAR(20),
email VARCHAR (50),
The new ﬁol-upnn-‘_‘j gender CHAR(L),
for gender birthday DATE,
profession VARCHAR (50),
location VARCHAR (50),

Wk oh. That statement status VARCHAR(20),
gives You an Evvor interests VARCHAR (100) ,
messane. Looks like the seeking VARCHAR (100)
table wasn £ ereated <3 )

ERRCR 1050 (42S501): Tabkle ‘my contacts’ already exists

30 Chapter 1



Dum

Q: About that S0L Magnets exercise, why did | get an
error?

A: You can't create a table that already exists. And once you
create a databasa, you don't need to create it again, Othar
posside errors include you forgetting the semicolon. Also, check
to see if you typoed any of the SOL keywords,

Q: Why isn't thers a comma after “seeking
VARCHAR(100)" like all the other columns have?

A: The column “seeking” is the 1ast of them before we reach
the closing parenthesis. That tells the RDBMS that the end of the
stalement is here, 50 no comma is needed.

therejare no
b Questions

data o tables

Q: So, is there a way 1o add the forgotten column or will |
have to start over?

A'. You're going fo hawve to start aver, but before you can
create the table with the added gender column you have o get
nd of the old one. Since there i3 no data in the table yvat, we can
simply get rid of the old one away and start over.

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

A'. Great gueshion! There is a way to change your tabla
without damaoing the data in . We'll get to that a bit later, but
for now, since our tabie is empty. we'll get rid of the tasle and
create a new one.

If we're going to have to type over our CREATE
TABLE command again, I bet we could save time and
energy if we typed all our SQL statements in a text
editer like MotePad or TextEdit.

That's a very good idea, and you'll want to
use a text editor throughout this book.

That way, vou can copy and paste the statemenis nm your
SOL console whenever vou need o, This will keep vou from
having to retype evervithing. Also, you can copy and edit obd
SOIL statements to make new ones,

Y



drop 1!l you drop

Out with the old table, in with the new

o Cietting rid of a table is much casier than creatng a table
Use this simple command:

T he Lommand 1o
delete Your {able.
v
.__._,_,_._._.—"\\.._\_,_,_.—u_._‘_“ :
Dent torget
DROP TABLE my contacts; <« .. ..o

ard the rame ok the
Q Lable 4o be deleted

Filo Edid Wmdow Heip HyeHByeTabia

> DROP TABLE my contacts;

Query OK, 0 rows affected (0.12 sec)

DROP TABLE will work whether or not there is

data in your table, so use the command with DROP TABLE
extreme caution. Once your table is dropped,

it’s gone, along with any data that was in it. deletes your table

and any data in it!

o Nowy your can enter vour new CREATE TABLE stalement:

File Edil Wndaw Help Success
> CREATE TABLE my contacts
- {

laat_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)

R Query OK, 0 rows affected (0.05 sec)

b worked:

32 Chapter 1



A bunch of SOL keywords and data types, in full costume, are
playing the party game “Who am |?" 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 mare than one guy, then write
down all for whom that sentence applies. Fill in the banks 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, BLOE, DATE,
DATETIME, DEC, INT

I've got your number

| can dispose of your unwanted tables,

T or F guestions are my favorite

| keep track of your mom's birthday,

| got the whaole table in my hands.
Numbers are cool. but | hate fractions.

| like long, wordy explanations.

This is the place to store everything.

The table wouldn't exist without me.

| know exactly when your dental appointment is next week.
Accountants like ma

| can give you a peek at your table format

Without us, you couldn't even create a table

data anc tables

-------------------------------------------------

——— Answers on page 5.

33



A”&Ifnﬂ}' ﬂf a gtatement

Okay, I've got my new table ready.
MNew, hew do T get the data from
the sticky notes into the table?

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

This pretiy moch does what it savs o the name. Take a look a
the staternent below w see how each part works, The values m
the second set of parentheses have to be in the same order as
the colwmn names.

The command below in't a veal command, w's @ wemplate of a
statement to show you the format of an THEERT statement.

i '
This next pavt is 2 list: ot Your

erT INTO tolumn names, separated by

" 1:(. 2™, ¥ / ; =

The HC","“‘"‘-'&' NSk The nime of Lommas. ‘fou already know x.?-af:

3 KA t : F oo 4 e \ ,- |

beam the :.-I.a{:frr-l'*' In ﬁrfﬂ;; gchrl ”'-.-'P T_.:”JI'f ﬁrrﬁ‘. st will have Lolummnt like - ;:l']..alre Lolumn rames
\J '“'?'_.:Dna_':#]l:a 1T will be l:ll"i.{'_ _ndreg, |.h+_n3n-t. ard email rolbw, no fomma

e Ve v \' T M\L
INSERT INTO your table (column namel, column name?2,..)

/VKLUES ('valuel',6 'value2',..); <
Anather keyword. This

|
0 |
‘:relm-i!i that the values This rewt part s a ’/’ 2\ ? ,.rjl' The uied
: I i 0 il | 1 (]
for the tolumns follow list of your values The "*'E-'f quotes Jre More values ,Enl'ﬁ'w.- semifolom ending
I .:.-;'td by commas torveet Use them 09 ommi atter  the statement
LePdird T . )
| Gren's tase, the whenevey Youre insevting the last one
ik S text, TR
list will contain the even it it's 3 aln{jl._l

1 \ ctharacter like 'M' '
inFormation from his aratter like M, or F

L Boni
ik : “ |[MEORTAN A 1
stitky notes IMFORTANT: the values need to be in the
tdme ov H
mE ovder as thl! I‘a—l:llu-l'nh ndirmes

a4 Chapter 1



3 +
‘WHe DaESs wHaT?

& |

tables

Belore vou can write vour INSERT statement. you need to match up

'!.lPH[' L& ?Il!lllll RTINS Al ||| "|'.I|'|i|.'!-.

{olunins

first name

status

seeking

gender

birthday

last name

location

interests

profession

emall

Values

Technical Writer'

'Jillian!

'Single’
P
'‘Palo Alteo, CR'

'Kayvaking, Reptiles

111] anderson@breakneckpilzza.com

35



who does what solutions

+ -*-

venir colunm marmes ane values,

Colunmns

first name

status

seeking

gender

birthday

last name

location

interests

profession

anail

w+ia Do E

+
WH AT P

Belore you can write your INSERT statenient, vou need to match up

Values

riends

'Relationship,

'Anderson'

The DATE type vequirss 3
SPC!,I'I:IC rarﬁ-dl' ":'«“-Ef,k '}‘al.l'r
1980=0%=05" CHRL dees for !‘Ilr_'f.i;l-l‘_':

'"Technical Writer'
'*Jillian'

'Single’

F"_:—_-'__hh-‘-‘- D l;rn"|: ::r'rﬂlt l‘ "1"ra'.- meed tim E]c

qlu.}-i- £S5 om '!Ir.ﬂhlt ﬁhaﬂﬁ‘tﬂ' ﬂﬂlu{.‘-
'Palo Alto, CAR!'
'9ill anderscnfbreakneckpizza.com!

'Rayaking, BReptiles!
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data = tables

Create the INSERT statement

e N l"ﬁf You £an hit "-‘!'E Ten I::-r ';-l_"r

f lump NaMES @vE 1025

gy COLWMT

Youy v

" i #

Lirst set of PareEn
i W Commad .’

du}lad o redd in Your Consale window

II.' |
INSERT INTO Il:t},l’_nr;:t:ﬂtu.t.au'::ts4:;*'”f

i.hi' O EIRG

bheses and Parenthesis 1o

make the fa .
dkE the tode easier 1o

f

* (last name, first name, email, gender, birthday,
profession, location, status, interests,

seeking) Ly

Hit return 3840 the elosir

VALUES < another after VALUES

& # =l
8 Lolumns parenthesis Jnd

te make the tode rasier do vead
('Anderson', 'Jillian', 'jill anderson(
breakneckpizza.com', 'F', '1980-09-05",
f?‘Technical Writer', 'Palo Alto, CA', 'Single',
k 'Kayaking, R%Ptiles‘, 'Relationsﬁ%p, Friends') ;

\\\H i
\‘x T i P S y | :'.I:l I'.'i'-':'.."i
The values for each columy Any value that goes inte 3 VARLT
i i EprpEa 0 - | A
dare in the second sof of CHAR. DATE, or BLOB tolumn has
= it me 1 1 el i
drentheses and ave ahso simale BuoLes dround Tt

iEPdra |_:._5| h.?, Eormm3s

Order mattersl!

The values should
be listed in exactly

wﬁ tﬂl‘l lt' the same order as

the column names,

—TOEDECTD

N . This is one way to add a row to your table. Try typing it in yourself. Type it in a text editor first
Ei@ﬂl:lse 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

a7



formatting data types i/

38

You just told me that CHAR, VARCHAR, DATE,
and BLOB values have single quotes around them
in the INSERT statement, Sa that means Aumeric
values like DEC and INT don't use quotes?

Exactly right.

Here's an INSERT statement you mght use if
vou had a table of doughou purchases. Notice
by, 11 the values, the numbers that meaeh the
dhiveens ol domuits purchased and |1|"L| e columns
have no quotes.

| he d{..‘_f:.‘. Lolump 5 dn |I'I"..|-
SiRCeE 'Irl'.:u -_J:r. 1 |.-'|...-i.."r' By ; he ¢ £ | P :
B Tl 3 f { e Price fo + DEM &9
i Part ok doz . 1y I - Loiumh B LEL(T L)
II.- a jl:._"r. _-I?_:_‘ don 4 " |'|I|"' mEdns i . i i e
0, n 5 i LT | ,
| need detimal plazes ' i dat L
oma, with

INSERT INTOEdnughnut_purchases P

v

(dﬂnut_ﬁype,wdazens, topping, price)
VALUES

two dedimal p lates

%,

.

e
et

('jelly', 3, 'sprinkles', 3.50);
r-\- sl

~— serped mt@
-~

= The Valwes
snd prite
T

the dozers )
4 r..“:l_J :"I'ql oes

folumns don



data o tables

_ rpen your pencil
y Your 50L RDBMS will tell you when something is wrong with vour 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 m}r_cuntacta

{last name, first name, email, gender, birthday, profession, location, status,
interests, seeking) VALUES ('Anderson', 'Jillian', 'Jjill_ andersonfbreakneckpizza.com',
'F', '19B0-09%-05", 'Technical Writer', 'Single’, 'EKayaking, Reptiles’', 'Relationship,
Friends'}) ;

whatlsw;a“g? L N R

Your RDBMS says:

INSERT INTO my_ contacts

(last name, first name, gender, birthday, profession, location, status, interests,
seeking) VALUES {"Anderson', 'Jillian', 'jill andersonfbreakneckpizza.com', 'F',
'19B0=09=05", 'Technical Writer', 'Palo Alto, CA', "Single', 'Kayaking, Reptiles',
'Relaticonship, 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_andersonfbreakneckpizza.com',
'F*, '1980-0%=05", 'Technical Writer' 'Palec Alte, CA', 'Single', 'Kayaking, Reptiles',
'Relationship, Friends'):

What's wrong?

................................................................. L A R o P A e

Your RDBMS says:

INSERT INTO my contacts

(last name, first name, email, gender, birthday, profession, location, status,
interests, seeking) VALUES ('Anderson', 'Jillian', "3jill andersonfbreakneckpizza.com',
'F', '1980-09-05', 'Technical Writer', 'Palc Alte, CA', 'Single', 'Kayaking, Reptiles’,
'Relationship, Friends)

..................................................................... O At .
Y TYPing 3 single quote followed b‘?’ 3

|
- samidolon-o¥ ter Yo\ sntered i rel
..R-F..'..m AT DO £ i S e i e e e

What's wrong? K this one Gautes. your RDBME Lo Ygpn ¥




, 'Palo Alto, CA', '"Single', 'Kayaking, Reptiles',
‘Hela.tinnahip, Friem:ls} #

more sharpen solutions

Mutlm Your SOL RDBEMS will tall 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, Prufesalnn, location, status,
interests, seak:r.ng] VALUES ('Anderson', 'Jillian', 'jill_andersonfbreakneckpizza.com',
'F', '"1980-09-05', 'Technical Writer' ’Singla' 'Kaj,ra.king, Reptiles', "Relationship,

i 4
Friends') ; wc Ve ,glq.f 3 |I'.'H'E|-+IDI\ tolurmn ‘I:hl.' I.'ﬂl.'ml-ﬂ"ﬂ |'ﬂ- b"l- na
What's wrong? _ H: 5 missing 3 'nia 1on value r.‘_'—"’”‘ lotation in the ‘fﬂ'"ﬁ |'5t s '”-' ‘h""'J‘

Your RDEMS says: EEROR 1136 (21501) Fu|\-mh L'.-:-un'l.'. d-oc*m{: m;"t.'h '-'alu.-r ﬂwa J'I: 'ru:lv- ]

E "!'nlllt

T N’I:l'l."lﬂf 1l'i'|:'|-+_ mﬂ'n':r' d r'Fc'f'En‘l'_ 'F"l gblgmj *'C”JH: n 1’:}1! Saine Eriroi
INSERT INTO my contacts Wateh out for typos; "'f‘f tan be !:lrlf-it*f to track deown

tlaaii_name first name, gender, birthday, profession, location, status, interests,

sesking) VALUES ri’mdersnn‘, 'Jillian', 'jill_anderson@breakneckpizza.com', 'F’,
*1980=-09=05', 'Technical Writer', 'Paleo Alto, CA', '"Single', 'Kayaking, Reptiles',
"Rela.tionship. Friends') ;

This time we have a value for all the columns, but
uu:-rt _missing our email tolumn in the column list

ERROR 1136 (215017 -ﬂu|um'n tount doesnt mateh value count at row |

What's wrong? .I'I-":lhir-:, ema| in Eolumn list

Your RDEMS says:

INSERT INTO my contacts

(last _name, first name, email, gender, birthday, profession, location, status,
interests, 5eek1ng] VALUES ('Anderson', 'Jilliam'

+ '3ill_anderson@breakneckpizza.com',
*F', '1%80-09-05', 'Technical Writer' 'Paleo Alto, CA', 'Single’, 'Kayaking, Reptiles',
'Halaﬂ.anship, Friends'}:

}-o fomma in i:hr ua|-.u:1 list bEqun

.....................................................

"fq.ur RDBMS 5“'?‘; E—RR_GR II% [.n'.Jr'ﬂll.-" Ca'umn Eﬂun‘t d\:lc!n t n-ﬂ'l'.fh- Wl Caun'l;.' .ﬂi' il |I

................................................................................................ AAEEEE R ad A

INSERT INTO my_contacts

(last name, first name, email, gender, birthday, prufess:l.an.
interests, seeking) VALUES ('Anderscn’, 'Jillian',

location, status,
'F', '1980-09-05', 'Technical Writer'

'3Jill anderscenfbreakneckpizza.com',

What's wrong? [t missing a single quote abter the last value

40
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Variations on an INSERT statement

There are three variations of INSERT statements you should know abour.

o 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!
INSERT INTO my_::untar_‘.ts

(interests, first_pame, last name, gender, email, birthday,

profession, location, status, seeking)
VALUES
("Kayaking, Reptiles', 'Jillian’', 'Anderson', 'F", /_

'3il1l andersonfbreakneckpizza.com',6 '1980-09-05',
Writer', 'Palo Alto, CA', 'Single',

'Technical

[

'Relationship, Friends'}):;

data 2o tables

||1I-:u‘|'h'.|: the or dev c-ﬁ' the

Na'ﬁ' ook at
the values; they've m that
same order. So 'Ir.:nﬂ_ll as the
values makth the tolwmn
haan-rf.. the order you INSERT
them n dr.:-tsr' b mitter o

W"m o "\fﬁ'..!.r "_-.I'I;"_,_ 3.‘_:15.-‘."[".'

Lolumn ndmE £

(2

Owitting column names

Yo can Teave out the list ol columm names, but the values must e all
there, and all in the same order that you added the columns in.
[Dowble-check the order on page 57 i you're unsure.)

INSERT INTO my contacts

VALUES

&£
'9ill andersonfbreakneckpizza.com',
'"Pachnical Writer', 'Pale Altoe, CA',
'Kayaking, Reptiles', 'Relationship, Friends'):

{'Anderson', 'Jillian',
'F', '1980-09-05',
'Single’,

We |i"|?& the tolumm namet out
altoaether, but if vou do that veu
it intlude all the values, and
in The E’x.'!'if_l QRDFQ 1I:|‘16| 1:_|'1r':|.'
are i the tablel

Leaving some columns out

You can meert a few columns and leave some ot

INSERT INTDO my contacts
{last name, first name, email)
VALUES

('Anderson', ‘Jillian’;
breakneckpizza.com') ;

A

o P
e fime wid'ie ol Trbevbing part of owr data. Since

'3ill anderson@

¥

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

' -2l
SQL. REEBJ’H’E wn:* Know whith par s, ‘jw“ "‘f.l"d o {': t hﬂ'i'l
r"'fl'l‘k-\?.“'l'ﬁ the tolumn names and values H"""{ b el e
Sl

you are here
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inserting incomplete records

Columns without values

Let's insert a record into the my contacts COLUMNS : VALUES:

database oo this meomplete sucky note: g
: /)7 last name ?

first name 'Pat’

Missing last name and tpostebreakneckpiz
b;ri':hd&'}'- and we tant be o L = e
sure about gender, either -

-\51 gender r
—_ N |

birthday ?

g 1
P||54;| mlﬂ'ﬁlﬁu' l:t'd"'ue"
i 4 praofession 'Postal Worker'
|r.'l:.|:""tij‘-;' oy
s : .
seeking Column location 'Princeton, NJ'
status T

interests

seeking T
Because the sticky s missing some daia, Greg will We're woinag L
2 A ufing the the version of INSERT
have 1o emer an moomplets record. Bur that's okay, wheve we don't have e

to provide data fo
leds e

k 3 1: ""r-ll-'ldt;lugt
how the values

el D aabobe v acked o the mssme mformanon later: all eolumn ;
i Delduse |-f

‘I'.FEE Ll:l'l.nmnv, 'l'-l'l'lfr.l_' e

INSERT INTO my contacts ﬂf
(first name, email, profession, location)
VALUES

('Pat', 'patpost@breakneckpizza.com', 'Postal
Worker', 'Princeton, NJ');

File Edil Wndow Hefp MorsDabnFlansa

> INSERT INTC my contacts (first name, email, profession,
location) VALUES ('Pat', 'patpost@fbreakneckpizza.com',
'Postal Worker', 'Princeton, NJ');

Query OK, 1 row affected (0.02 sec)
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data o tables

Peek at your table with the SELECT
statement

Socvon want o see what yvour talile looks like! Well, DESC won't
oul it anymore, because it only shows the struchre of the table and
not the information inside of i Instead, vou should use a simple

i b M T P it Sl

| ek i

T it LT

SELECT seatemment so you can see what oata is in your table,

We want £o select all st )
the data in our Lahle and the as'r_:;ru 5I='|-)f5 =]
[’ selett EVERY THING. Our table name
A
=
SELECT * FROM my contacts;

CA | Single | Eayaking, Reptiles | Relaticoship,
S e R

| status | intaressts

HT

Tomn

e
it e Mo Tttt

| losatisn
| Frinca

Don’t worry what the SELECT
statement does for now. :

Workar

stm

We'lll Be Towoking st ot i 2 Jon mmore
2 detail i chaprer 2. For now, just
: =it back and marvel at the beauty of your table when

ST L Bt f RIS i R e

| professicon
1

| i:uq:-:ﬂh;l:u:-h:n:iq:nm.:\n@ LL o
kplEza
e

I B
| 1980-08-05 | Teachalcal Writer | Pala A1to,

VLT s the staterment.

bd rrhday

:
]
|
|
I
|
1
|
|
|
1
1
1
1
|
1
|
|
1
|
|
]
)
|

+
i
]
|
1
i
|
|
(]
|
|
i
|
]
]
|
]
1
1
I
.

i
I
|
|
1
i
|
|
|

+
.
|
I
|
|
]
|
.
]
|
|
1
1
|

i
I
1
1
|
|
]
|
]
|
|
I
|
|
]
|
|
|

"
.
1
|
1
|
|
i
|
|
|
£

oom | F

=
]
L")
5
5
o
=

Now v it voursel D You'll have to stretch oot vour window o see all

| gandar |

the vesults micely Baid aul,

<’

g.&.ﬂﬂlr_lr_ -
¢ olumn WE had ro value

1
lan -y

“PQAQWEWR

| 311l andessonfbhreskne:

Sontacts;

Mow you know that MULL appears in any
columns with no assigned value. What do
you think NULL actually means?

19.00 sac}

SRt

ECT & FROM oy

SELE
TowE An

4—-----4-—-—----—4--—---:‘Fh
| inat pamas | first-name | eseil
JA111 1mn
D et L E L PP e

Fin [ Wercdow Hew Lo WAL

| Anderacn
Frianda |

you are hero » 43
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NULL in depth

44

SaL Exposed

This week's Interview:
Confessions of a NULL

Head First: Welcome, NULL. [ have 1o admit |
dichn’t expect w see vou. | didn’t think you actually
existed, Word o the street 15 tat vou're nothing
more than a zero, or nothing at all.

MULL: 1 can’t beheve vou'd Hsten to such lies,
Yes, 'm here, and U'm o quite real! So you think I'm
nothing, juse dirt under vour feet?

Head First: Easy there, calm down, T just thiat
vou show up whenever something has no value ..

MULL: Sure, beter me than, sy a z2em, or an
Emply strng.

Head First: What's an empty string?

MNULL: That wonale b af Wiild pisec] T -ii'||p"|1' IIIIH!['H
with nothing mside o them as a value, s stll a 1exi
string, but of length zero, Like setting a valoe for

ITII'.‘11_||.'¢||'||1' iil [hl‘ Iit':.'_l'lull.'ll'l:i [iII]]l' LN} ".

Head First: 5o vou aren't just a lancy way of
:'i:L'_.'iI:‘u_'| |||r[h-||:]._f'.J

NULL: T 1ald you, T'm ot nothing! o something,. .
't just a bit. . undefined, is all,

Hﬂaﬂ First: so 1.::-“11'-:' sy Ln;_{ that 1 1 :'c:-:|||p:|11':i
voul lo @ #ero, or o an emply string, vou wouldn’y
ecqual that?

NULL: No! I'd never equal zero, And actually, Td
never even equal another NULL. You can’t compare
ome NULL 1o another. A value can be MULL, bur it
never equals NULL becanse NULL s an undefmed
value! Get ic?

Chapter 1

Head First: Calm dovn and let me get this
stradghit. You aren’t equal to zero, vou aren't an
erupty string variable, And vou aren’t even equal o
vourself 7 That makes no sense!

MNULL: I know ics confusing, Just think of me

this way: 'm undelined. P like the mside of an
unopened box, Amything could be i there, sooyou
can’t compare one unopened box i another because
vour don’t knos whats gomg 1o be mside of each
one. | might even be empiv. You just don't know:

Head First: ["ve been hearing romors that
sornetimes vou aren’t wanted, That mavbe there are
times where vou NULLs cause problems,

NULL: Tl admin that Pve shown up where Twasn't
wanied belfore, Some columns should always have
values, Like last names, for example. No point to
hawing a NULL last name i a table.

Head First: 5o vou wouldn't 2o where you weren'|

wanted?

MULL: Right! Just el me, man! When you're
creating vour table and setting up your columns, just
]1'I TS !-:l!uu..

Head First: You don't really look hike an unopened
b,

NULL: I've had enough. Tve got places 1o go, values
{oy b,



Controlling your inner NULL

data = tables

[here are certain columms in vour table thar should always have values, Remembe

the incommpalene stcky nove Tor Patowith o Base name? She (or be) o't going to be
very casy o lind when you have twenty more NULL last name entries inyour table,
You can easily get up vour table 1o not accept NULL values for columns.

CREATE TABLE my contacts
(

last name VARCHAR (30) NOT NULL,
first name VARCHAR (20) NOT NULL

-

3y -
- Sl ril'jﬁ '“'Il' '.n..m’rj:'. |h1'f_.':r IL'J'_IJ '

i "
/ riaht akter the data Lype
K-

e S § . .
|*I ‘r':l'..l uie {:fr.ﬁr_'. Hou ;::_*_
pravide a value For the

[NSERT

n'.'n.'rlu*!n ir ":I'”'J"
LI vou don't
skatement £ you don't,

?-u,'|| aet an errov

CREATE TABLE my contacts
(
last name VARCHAR (30) NOT NULL,
first name VARCHAR(20) NOT NULL,
cemail VARCHAR(50),
gender CHAR(1),
birthday DATE,
profession VARCHAR (50),
location VARCHAR(50) .,

cstatus VARCHAR(20), >

interests VARCHAR (100),
seeking VARCHAR(100)

Look at each of the columns in our
my_contacts CREATE TABLE command.
Which should be set to be NOT MULL?
Think about columns that should never
be MULL 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 unigue.
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yet another sharpen solution

" en your pencil
&HE ywwﬂn

CREATE TRBLE my contacts

ast name VARCHAR (30) NOT NULL,

first name VARCHAR(20) NOT NULL,
email VARCHAR(50),
gender CHAR (1},
birthday DATE,

profession VARCHAR(S50),

location VARCHAR(50),
status VARCHAR (20),
interests VARCHAR(100),
seeking VARCHAR (100)

Look at each of the columns in our
my_contacts CREATE TABLE command.
Which should be set ta be MOT MULL?
Think about columns that should never
ke MULL and circle them.

We've given you twao to start, now finish
up the rest. Primarily consider columns
that vou'll use later to search with or
columns that are unigque,

N

A

Il of the tolumns should be NOT NULL

You will -..:Ir_ ALL your Lolumns 1o
seaveth with. [t's important 4o make
Sure ‘our records are complete and
Your table has good data im it

but, i you have 3 fﬂ!umnﬁ'lha&_
you know will need +o be killed
in later, fou may want to allow

NULL. values in it




data o tables

NOT NULL appears in PESC

Here's how the my contacts table would look il you
et all the columns o have NOT NULL values.

Fim Edit ‘Window Halp MobMorahiiLLs

CREATE TABLE my contacts
(

last name VARCHAR(30) NOT NULL,
first name VARCHAR (20) NOT NULL,

email VARCHAR(50) NOT NULL,

feve's where we gender CHAR(1) NOT NULL,

treate our Lable ,

with NOT NULL birthday DATE HOT NULL,

" €3th Lolumn, profession VARCHAR(50) NOT NULL,

location VARCHAR(50) NOT NULL,
status VARCHAR (20) NHOT NULL,
interests VARCHAR(100) NOT NULL,
seesking VARCHAR (100) ROT NULL

} ;

Query OK, 0 rows affected (0.01 sec)

> DESC my contacts;

ﬁ _n: varchar (30)

This is the table varchar (20)
destribed. Notige

the word NO varchar (50)
under NULL gender char (1)
birthday date
profession | wvarchar (50)
location varchar (50)
status varchar (20)
interests varchar (100)
varchar (100)
e o P e S N S A el
10 rows in set (0.02 sec)

you are here » a7



DEFAULT feywn

Fill in the blanks with PEFAULT

[T we have a column that we know is usaally a specilic value, we can
assivn 1t a DEFAULT value, The value that [ollows the DEFAULT
keyword 15 automancally mserted i the table cach time a row s
added if no other value is specified. | 'he default value has o be
ol the sime tepe of value as the column.

CREATE TABLE doughnut list

We want to make sure thas we
{ dl'wid 3 !'-.a-e a3 value wn +his ".r.-ll..m'r.

b A

Mot only am we make it NOT

NIALY

DEFAULT value of 7
/

4
dnughnu;_cast DEC(3,2) NOT NULL DEFAULT 1.00
) ; By 7
P }/ ) : .
his will be the value inser ted
in the r

doughnut name VARCHAR(10) NOT NULL,

i o= al .
- W £an dlso dssign it 3

doughnut type VARCHAR(6) NOT NULL,

able fe e |
. bBle for the deoughrut
Lost £olumn when T

is designated

other value

48

doughnut list
dovghnut_name dovghnut_type doughnut_cost Using a

Mciobiery filled 2.00 DEFAULT value
Cinnamondo ring 2 1.00 _[ills .lhe Eﬂll]t}"

Rockstar cruller /2 1.00 )
Carameller eruller 2 :/ - 1.00 Eﬂlumﬂﬁ Wﬂl"l a
Appleblush filled /A / [ 140 sPeti‘[iE(I value.

AR Y

/

Heve's how your table would leok /'
Wk vou left the l'.jt-.--_'*,!'\ru"._ tost

uaiulr'. blank when You were nser ted
the retords For the Cinnamonds,

Rotkstar, and Carameller doughnuts



data an tables

Tahlecross

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.

Across

4 A isacontainer that holds tables and
other SOL structures related to those lables.

5.A__ isapece of data stored by your table.

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

7. ¥ou can't compare one to another.

10. End every SOL statement with one of these.

12. This is & single set of columns that describe attributes of 8
single thing.

Down

1. This is the structure inside your database

that contains data, organized in columns

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

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

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

8. Togetrid of your tableuse  TABLE.

9. This datatype thinks numbers should be whole, but he's rot
afraid of negative numbers.

1. To add data to your table, you'lluse the

statement.

you are here » 49



sqf n reviow

Your SQL Toolbox

'_; You've got Chapter 1 under your belt, BULLET POINTS ——
E—lﬂ and you already know how to create
E__‘ databases and tables, as well as how m f you want to see the structure of
ey to insert some of the most common data your table, use the DESC statement
) that need a value get a value. be used to throw away your table.

Use it with care!

m  Toget your data inside your table,
use one of the several vaneties of
INSERT slalements,

m  ANULL valLe 1s an undefined
value, It does not equal Zero or an
empty value. A column with 8 NULL
value IS NULL, bul does not
EQUAL NULL

m  Columns thal are not assigned
values in your INMSERT statements
are set to NULL by default

Starts setting up Your table,
but you'll also need to know
Your COLUMN NAMES and
DATA TYPES. Vi should have

m  You can change a column to nol

worked th ; accept a NULL value by using the
kind of da: mi- by analyzing the keywords NOT NULL when you
Your £ab) you'l be ?“&ihﬁ in craate your table.
.
m 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,

NULL and NOT NULL
You'll also need to have an idea
which tolumns should not atcept
NULL values £o help you sort and
searth your data You'll need to
set the tolumns to HOT NULL

when You treate your table
DEFAULT

Lets you gfwa a default value

for a column, used if You don't
supply a value for the column when

you insert a vetord

50




data a1 tables

Who am J»

A bunch of SOL keywords and data types, in full costume, are
playing the party game “Who am 7" 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 mare than one guy, then write
down all for whom that sentence applies. Fill in the banks 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, BLOE, DATE,
DATETIME, DEC, INT

Name

Megotyournumeer. i T
|candispose of your unwanted tables. DROP IMLE s
Tor F questions are my favorte. CHAR( Jé:"’f_ _ i::;f:: E.;*r Tou
| keep track of your mom's birthday. ] BATE. s

| got the whole table in my hands. o CREATEDATABASE ...
Numbers are cool, but | hate fractions. 3
Ilike long, wordy explanations. BLFJE ...............................
Thisis the place to store everything. CREATETABLE ...
The table wouldn't exist withoutme. CREATE DATABASE ...

| know exactly when your dental appointment is next week. rJf':'":Tl'ﬂ”r' ____________ N
Accountants like me TN

| can give you a peek at your table format, l'ﬂl ______________________________
Without us, you couldn't even creale a table. CREATE DATABASE, USE DATABASE

DROP TABLE

you are here » 51



crossword solution

* DataAnd Tab]escross Solution

52  Chapter 1



2 the SELECT statement

" Gifted data retrieval *+

SELECT ™ FROM gifts
WHERE contents = "expensive”;

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 leamn how to

use WHERE, AND, and OR to selectively get to your data and even avoid
displaying the data that you don 't need.

this is a new chapter 53



SELECT a darte

Pate or no date?

Greg's fimished adding all the sticky notes into his my _contacts
talile, MWow he's ready to relax, He's got two tickets to a concert,
andl b was o ask one of his contacts, a grl from San Francisco,
ottt onn i date,

He pesedls 1o Tined lver emman] addohress, so he uses the SELECT
statemient from Chapter | to view his table.

SELECT * from my contacts;

Her details are in ﬁr¢5'1
table Lomewhere

BE Greg
_ “Your job is to play Greg. Search through the first
- part of the my_contacts fahle on the next page
' Jooking for Anne from San Fran.

&
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the SELECT statement

The my rontatts Lable has qlm:t:
3 few tolumns. These are just. £he

‘_:urs.“'__ Ff'ﬂ
kY]

File Edil Window Halp Annaivho
+ ____________________________________________________

| last name amad gender
e e i el e

| Anderson Jillian

| Joffe Kevin

| Hewsome Amanda

| Garcia Ed :

| Roundtree Jo=Ann ] o breakneckpizza.com
Chris chriggsfboards-r-us.com
Lloyd hovercraft@breakneckpizza. com
Anne Anne_Tothfleapinlimos.com
Andrew andrewwileyfobjectville.net

Palo Alte, CA
San Jose, CA
San Fran, CA
San Mateo, CA
San Fran, CA
Austin, TX
San Jose, CA
San Fran, CA
N¥YC, HY
Princeton, NJ
San Fran, CA
NYC, NHY

San Fran, CA
Napa, CA
Seattle, WA
Hatchez, MS
Las Vegas, NV
Pale Alto, CA
NYZ, NY
Phoenix, AZ
Fargo, HND
Boulder, CO
San Fran, CA
Boston, MA
San Fran, CA
Dallas, T)
8t. Louis, MO
San Fran, CA
Renc, HV

Palo Alto, CA
Sunnyvale, CA
Chester, NJ
Anstin, TX
S5an Fran, CA

Tom palofminefmightygumball .net
Alanna angrypiratefbreakneckpizza.com
Clay clay@starbuzzcoffes. com
Ann ann_meekerfchocoholic-inc. com
Brian bpfhoney-doit.com
Anne amb&fobjectwville.net
Debra debmonsterfbreakneckpizza. com
Janis janistedescoistarbuzzeoffes. com
Vikram viktEstarbuzzcoffes. com
Joe szwad joefobjectville.net
Diana sheridifmightygqumball .net
Edward snowmanti anlounge . com
Glann glennD098objectville.nat
Anne annehfblttimsup . com
: Mary nobigdeal Bstarbuzzcoffee. com

| Jagel Arnin dreamgirl Ebreakneckpizza . com

| Melfi James drmel £igb0ttimsup . com

| Oliver L lee oliverfBweatherorama.com

| Parker Anne annepistarbuzzcoffee.com
Peter riccimanftikibeanl cunge . com
Grace gracelifobjectville.net
Zelda zeldafweatherorama . com
Clifford cliffnightibreskneckpizza. com
Joyce joycefchoooholic-inc . com
Anne annebluntébreakneckpizza.com
Lindy lindyBtikibeanlounge.com San Diego, CA

fgaresgobjectvil le. . net

S5an Jose, CA
S5an Jose, CA

M E M E | T mE

anne9%9fobjectville. net

This isnt the end ok the table! ’;"

Gres, had @ LOT of sbieky notes
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finding the right anne

BE Greg Solufions
“Your job was to play Greg,
~ " searching through the first
part of the my_contacts
table Jooking for Anne

- fpom San Fran.
—— You had to find a]] the
San Fran Annes, and
write down their first
and |ast names, and
their emai] addresses.

Making contact

That 1ok far too much time and wis
extremely tedious. There is also the very

reval |:lu:i.-'i'|1'|11'[5' theat Crrey |||ij_J|I|.'I {1ii5% sofme of

Toth, Anne: A nne_ Tot |'|-£$|tﬁ]?| nlimes. tom

Har d‘f Prne Hhhtlhx'".ﬁhﬂ‘l;‘l.'f:lniu? Lom

Parker, Amne: ammep@starbuzzcoblee com

Blunt, Anne: anneblu ntBhreaknetkpizza ton

Here ave all the Anmes and
+hew emanl addreses

f]rcf]': !n-nkn-.ﬁ -'::.,‘_lr r-||nr.t ul{h an .tl
i y h i

T You Yeund any fnn entries, You
should ighove those,

e matching Avnes, meluding the one he's
locking for,

Nl i III.“ {;11"'_"1‘;. H‘JI :lil ltl.r"-ll |‘|T|:li| :“]flr"'FH'H,
lie ermails the Avnes and discovers,

To: Toth, Anne <Anne_Toth@ieapinlimos.com>

From: Greg <greg@gregslist.com=
Subject: Did we meet al Starbuzz?

I'm involved with a wonderful guy called Tim

Tleemn st tha moment, We met at a frat party.

-

To: Blunt, Anne canneblunt@breakneckpizza.com=

From: Greg <gregi@gregslist.com>
Subject: Did we meet at Starbuzz?

I've been locking for a cowpoke like you! Pick me
up at five, and we'll rustle up sOme grub.

To: Hardy, Anne <anneh@b0ttoms up.com>
From: Grag <gregi@gregslist.com>
Subject: Did we meet at Starbuzz?

I'm Ir1~::|E the Anne you're looking for. but I'm sure
she's a sweet gifl. [f things don't work o

a ling,
L____._——i_J To: Parker, Anne annep@starbuzzcoffes.com=

From: Greg <greg@gregslist.coms
Subject: Did we meet at Starbuzz?

— BRANN
"PQWEWR
Can you think of a way we could write a

S0L query to display only those records
that have a first_name of "Anne"?

Of course | remember you! | just wish you had
contacted me sooner. |'ve made plans wilh my
ex-boyfnend who wants to get back together.
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SELECT statement

A better SELECT

Here's a SELECT statement that would have helped Greg find Anne a whole
lon soomer than painstakingly reading through the entiee huge table lookmg for
Anmes. I the statemient, we nse o WHERE clause that gives the RDEMS
something specifie to search for. It nareows down the resulis 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 ', 1 it does,
:"l.':*r':.'l|1i||g i1 the row 15 rettrned, I5 neot, the row 15 not retirned.

the name of £he table

{ This is

SELECT * FROM my contacts ;'\ id it
— - L Lo Put | e Lher

i (/ﬁnd ask “[£ the l.'ﬂ.'uf‘&j the

RE first name = 'Anne’; < frd rme tohm is Aume,

/\ ? show me the retard.”

W'IIIE-RF’ kells your Fut this with e I.-'-'":1"E-EE,

=iz SOL speak

fow 5 The value For Your First_rame
- J:waﬂ: J:ha-l:- T':""' ﬂhd IE'. 53'?"& .rm' I"an'l: J'."ﬂ |m|-' f.r:lll.ln-r- DDHIL Fﬁ’l"cﬁf‘l h} (FLY
m‘n{. % Joek att 2", ":I“t the Values in {ht ﬁmﬂjf ﬂﬂ.n:l{l:‘- Pdr fcm‘l'. E‘I'.rlnl'js

samething speli it tolumn talled -[::'rgt__n.].-.e

The console helow shows vou the ows that have been returned by ihis
query, where the fost name eouals Aone,

Fia Edit ‘Wiiow Help Wolkale

> SELECT * FROM my contacts
..................... S e e e R

Anne Tothfleapinl imos.c

amEtﬁahjectvilje.net Seattle,
annehfblttimsup . com NULL San Fran,
annepstarbuzzeoffee ., com| F NUFLL San Fran,
anneblimt@breakneckpi zza. com | F NULL San Fran,

Manson

Parker
Blunt
Jacobs | | anned9%fobjectville.net | F NULL San Jose,

e o o o o o o o o o

6 rows in set (3.67 sec)

| |
____________ + F N N e =
|
|
|
|
|

|
|
Hardy |
|
|

These are the vesults Fom cur
SELECT statement

you are here » or



you're a

Wait a second, you're not geing to sneak
that * past me. What exactly does it do?

What the * is that?

That star s elling the RDBAS w give vou back the

walues from all of the columins i vour talile

SELECT * FROM my contacts
WHERE fair t name = 'Anne';

When veu spe SELECT %
: ) L i
it like asking your SO
SELECT ALL 7 HE

Think ,\-_,.
T i IR i
10T Cwaire to

-

COLUMNE

O_} What if | don't want to select all
the columns? Can | use something else
instead of the star?

A’. Indeed you can. The star selects
everything, but in a few pages you'll leam
hiow o just select some of the calumns,
making your resulls easier to interpret

thereare no =
Dumb Questions

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

A: Yes. it's the same character an your
keyvboard, lecated above the 8 key. Hit

SHIFT at the same time as the 8 to lype one.

This is the same for Mac and PC users.

But, although it's exactly the same character
as asterisk, in S0L 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 starl
from ..

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

A: S0L does have other special, or
reserved, characters. You'l see more of
these later in the book. Bul the star is the
only one you nesd to know about for rght
now. It's the only one used in the SELECT
part of an 0L statement



the SELECT statement

The Head First Lounge is adding mixed fruit drinks to its menu. Using what you |learned in
E iSe 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 anly two ingredients

easy drinks
drink_name muain amount] second amount2 direcions
Blacktharn tonic water 1.2 pineapple juice 1 stir with ice, strain into cocktail glass with
lemaon bist
Blue Moon soda 1.5 blueberry juice 75 shir with ice, strain inte cockiail glass with
leman bwisl
Oh My Gosh peach nectar 1 pineapple juice 1 stir with ice, strain inte shot glass
Lime Fizz Sprite 1.5 lime juice 75 stir with ice, strain into cocktai glass
Kiss on the Lips cherry juice 2 apricel nectar 7 serve over ice with straw
Heot Gald peach neclar 3 arange juice & pour hat erange juice in mug and add
peach nectar
Lone Tree soda 1.5 cherry juice - stir with ice, strain into cocktai glass
Greyhound soda 1.5 grapefruit juice 5 serve over ice, stir well
Indian Summer opple juice 2 hot tea & add juice to mug and top off with hot tea
Bull Frag iced tea 1.5 lemonode s serve over ice with lime slize
Soda and It soda 2 grape juice 1 shake in cocktail glass, no ce
3 S
\-H—-""%—___ ameunt] and amountd

Jrf bn OounlEs

—— Answer an page 117.

Before you start, do some planning.

Choose your data types carefully, and don't
forget about NULL. Then check your code
on page 117.

a9



qu'eryfﬂ‘ﬂ for drinks

_q»@lpenyourpencil —

NAME THAT DRINK

[.-'nnlf WO l"‘]l &br;luf ﬂh'Jr .'_L.:'Ir.:‘-f.{f_'r’%

im the aueries Yyou haven 't seen Yet Use the easy drinks table you just created and try
Just {'.‘Jrr_‘: them in as You see them out these queries on your machine, Write down which
For now, then see i Jc'ht',' un drinks are returned as the result of each query,

SELECT * FROM easy drinks WHERE main = 'Sprita’;

Which drinkis)t e s

SELECT * FROM Ea.s"',l'_ririnks WHERE main = soda;

Which drinki(s}? ... s

SELECT * FROM easy drinks WHERE amount2 = 6;

Which drink{s)?

SELECT * FROM easy drinks WHERE second = "orange juice";

Which drinkis)?

SELECT * FROM easy drinks WHERE amountl < 1.5;

Which drink(s}?

SELECT * FROM easy drinks WHERE amount2 < '1';

Whicharinkls)?. ......ocooooioimemon asmaaion i byt mn st

SELECT * FROM easy drinks WHERE main > 'soda';

Which drink(s}?

SELECT * FROM easy_drinks WHEFE amountl = '1.5°;

Which drink(s)?




the SELEC

I statement

Wait a second.. “Try out these queries,” you
said. You implied that they would all work. And T
trusted youl But one of them doesn’'t work. And
some of them den't look like they sheuld wark.

Yes, you're exactly right.

e of these |i||:-|'1'|-1 want ©work, The
rest ol them wark, but the resulis of
somne aren't what vou might expeci.

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

...............................................................................................................................................
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querying for drinks solution

Solution -
You tried out these queries on your easy _drinks table and
wrote down which drinks are returned as the result of each query,

SELECT * FROM easy drinks WHERE main = 'Sprite’;
Which drink(s)? | Lime Fizz s Netice the single quotes
SELECT * FROM easy drinks WHERE main = soda;

. ) E H'mm Looks like 'IZ!T'I“ 1 'l:-hf
Which drink(s)? . & L) O E{u\'jl“th?f'”m!'dﬂl'i'“*" .......

This one works. [t's 3 DEC
SELECT * FROM easy drinks WHERE amcunt2 = &; wariable, so You don t use
. n&-at{l J‘L ﬂ”
Which drink(s)? _ ek Qeld, Indian Semmer i
SELECT * FROM easy drinks WHERE second = "orange juice';
Whichdrinkis)?  Noveslts e,
SELECT * FROM easy drinks WHERE amountl < 1.5;
Which drink(s)? | Oh My Qash s
SELECT * FROM easy_drinks WHERE amount2 < '1';
Which drinkis)? _ Blue Moon, Lime Fizz, Lone Tree  ——
SELECT * FROM easy drinks WHERE main > 'soda';
¥_ T hother torretthy formed
Which drink(s)? Plackthorn, Lime Fizz WHERE tlause
SELECT * FROM easy drinks WHERE amountl = '1.5':
Which drinki{s)? E?Eﬂ-l'.k‘lzhm'n, Ellu{ Moer, Lime FILL Leome Tree, l‘irc\f’haurd. Bu” Frn—g
62 Chapter 2



the SELECT statement

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

//_'_d__- ..':.-::11:\ he NllEHf‘- £lduse that
m L werk - L
: ; T r'fl'.'d o £
l(--" -J.':'--r:d T i-l:;J: .|""|'f !'_:JJ']I;I |
= WHERE main = soda;
__,_,-'—""'--'_'—F'_-'_-‘-F-_F_F
... and which ones worked that yvou didn't expect to?
— = r
~. WHERE second "orange Jjuice';
e e [ |I|"-
e \\ J.-'ll
=, %
I:I"" fuer Y wor i-I-. and dn_"-f’.n.J._' Cause an EYvror, b-,1 /
-._Twl.u ni mo n'i;---J_: H?_ E":-"I‘.'I'.J_'. Vou to use '-rn'-.
uotes, as fou did when o Ir.'.-ﬂ"r"{-!ld the valie -
>~ WHERE amount2 < 'l1l';
-'_‘-'_'_'__'_'_ ;‘-' I:-:'HL
S Lt

hic
this ONE Woirks, even ':_I'.|:H.,.:I.'r|
It shouldn 't bétause DEN :

variables don'+ need apot e
\ EL

Bnd so dees This ont!

&
> WHERE amountl = '1.5

1 -
!

These last two queries will work because most SQL RDEMSes give you
a little latitude. They will ignore the quotes and treat your DEC and INT
values as numbers, even though the quotes indicate they are text values.

The queries are NOT CORRECT, but your RDBMS is forgiving.
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data type formariing

How to query your data types

o write valid WHERE clauses, vou necd o make sure each of
the: daa tvpes vou nclude is formatted propery. Here are the
conventions lor each of the major daga tvpes;

The VARCHAR,
CHAR, BLOB, DATE,
R R and TIME data types

need sing[e c[uutes.

¥—~" E - Tl’l‘E numEI‘il! t} 'Pes!

DATETIME | or TIMESTAMP DEC an{I INT., c[ﬂ not.
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the SELECT statement

Fi

More punctuation problems stewianml

Gireg picked up a few more comtacts the other night. Purd

He's trving to add one to lus table: ‘:;nlﬁle
Grover's Mill NI .
trests: Sraing the SEate

ﬂg%: compatriots Butar
Dl

('Funyon', 'Steve', 'stevellonionflavoredrings.com',
'M','1970-04-01"','Punk', 'Grover's Mill, NJ',
'Single’', 'smashing the state', 'compatriots,
guitar players');

INSERT INTO my contacts
VALUES

Bt bas program doesn’t seem o be responchng,. He tyvpes afew semicolons,
trving (o get the query w end, No luck.

Fila Eoit Window Halp Aliens!

> INSERT INTO my contacts VALUES ('Funyon',6 'Steve',K 'stevef

'Grover's
'‘compatriots,

onionflavoredrings.com', 'M','1970-04-01', 'Punk’,

Mill, NJ', 'Single', 'smashing the state',
guitar players'):;

>

l} rr

Ume he hids Retor,

sees thig Prompt: 'y —_— '%E&BQA‘H
- PQAQWEWR

What do you think is going on here?

you are hero » 65



when good single quotes oo bad

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..,

Unmatched single quotes

Exactly! When Greg tried to add the record, the SOL program was

1'HIR"E'|i]|?_{ F AR | ] IIllII]lH'I l:illl ﬁi”.gll' ‘I”‘ﬂf"!". e |H'I;::ll'|" ;lr]Ll 0arie? -'|I.l1 I t"ill']l
VARCHAR, CHAR, and DATE value. The town name, Grover's Mill,
conlused matters becanse it added an extra apostrophe, The SO L RDBAS
1= sl wanting for one more closimg single quote.

You can get back control of your console.

| T]

You'll get 3n error
atter You do this,
but at least you'll be
able to '{"'“f' 343in

End the statement by typing a smgle quote and o
sericolon, This gives the RDBMS the exira single
quicte 105 expecling,

/.r-%? # You'll get an error when vou tvpe in the other gquote and semicolsn,
#oand vou'll have to enter vour INSERT sagain [rom seratch.

Fllg Edit Wndow Halp TokeTwo

> INSERT INTO my contacts VALUES ('Funyen', 'Steve',K 'stevef
onicnflaveredrings.com', 'M','1970-04-01', 'Punk', 'Grover's
Mill, NJ', 'Single', 'smashing the state',K 'compatrieots,
guitar players');

">
Typina a 5'"3": ﬂ..ua{'.r s
and Etmli’.n!ﬂn ens
fhe broken NSERT "5
tatement ‘s

I} r :
THIS. Eirror n.lwgi -:f'a,., d
pretty clear idea of ERROR 1064 (42000): You have an error in your SQL syntax;
check the manual that corresponds to your SQL server version
. i for the right syntax to use near 's Mill, NJ', 'Single’,
Part of yeur query, 'smashing the state', 'compatriots, guitar players'),
beginning with the
exntira :mr.!flg nlh.ﬂt:

what's wirond, |+ ﬂluq'll:fi

' at line 1

,-"'"_:'7 >
Even thowah the retord isn't inserted,
that last > shows that at least the
CHL program is vesponsive agdim
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the SELECT statement

Single quotes are special characters

When vou're trying to insert a VARCHAR, CHAR, or BLOB contining
an apostrophe, vou must indicate o vour RDBMS ihat i s’ meant
end the wxt, bt is part of the text and needs o be included mthe row,
One way todo this 5 10 add a backslash in front of the single quote.

INSERT INTO my contacts
(location)
VALUES

('"Grover\'s Mill"') ;

\\DD

uJIL- q.,.;.4E W
l'l""Cru.pd _'r"

When I'm alone, T
need a backslash.

|hl' i

: rh..-n&i{r'n
hat medns it has a Jﬂ'll 12

unltion m the | I.:II'.'-'r'llnaﬂL'

[ g ]
14 used o tell your CHL
wf g w'h{'l’r d +*1{

shring begins and ends

he I
D&ﬁﬂ?tﬁmgﬂanb

[-J_: Isn't this the same thing as an
apostrophe?

0_,: Couldn't we make it easy to tell
them apart by using a double quote
instead of a single quota?

(\J_,: Do DEC and INT columns need
them?

A: It's exactly the same thing as an
apostrophe. S0L assigns it a very specific
meaning, hawever. It's used to tell the SQL
software fthat the data in between two of
them is text data.

(}__: What data types need them?

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

A: Ma. Mumeric calumns have no spaces,
s0 il's easy to el when the number ends
and the next word in the statement begins

0_,: So, it's only used for text columns?

A: Yes. Only trouble is, text columns have
spaces. This causes problems when your
data contains aposirophes, S0L doesnt
kmow how to fell the difference between an
apostrophe within the calumn, and one that
tedls it when the column begins or ends,

A: Mo, Don't use double quotes in case
you use SOL statements with 2 programming
language (like PHP) later. You use "in the
programming fanguage to say “this is where
the SCL statement is”; that way, single
fuotes are recognized as being part of that
statement and nof part of the programming
language.
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uescap,ng" eimmlo rrrmfoe

INSERT data with single quotes in it

You need o tell vour SO coltware that vour quote isn't there
o begin or end o text siring, but that i0s part of the texi string,

Handle quotes with a backslash

Youl can do this (and s vour TNSERT statement at the same
time) by adding o backslash character m oo of the single
Cuueke 11 your ext string:

INSERT INTO my contacts e t“" Iuwb up.;..+
- oF @ Text 8 by § "y 2 slath
VALUES TR o
/,

('Funyon', 'Steve', 'steve@onionflavoredrings.-
com', 'M', '1970- 04 01', 'Punk', 'Grover\'s Mlll
NJ','Single’', "smashing the state’ 'compatriots,
guitar players');

Handle quotes with an exira single quote

Another way 1o "1'-:-.':&11:'“ thes -:|L|||I:' 15 Lo !III| i exira :iilI‘_'.‘|l‘
Cuote it front ol .

INSERT INTO my contacts Oy You c:ljﬁ 'ﬂ_'-l'..=|'F|'!I.-'§ '-';*I“:”
o ~=‘|_'_..L-,'r-_' with an '!-'-II"'-’ i
VALUES “.""'."}" " Ii-l-.'.':.r_ oy T

('Funyon', 'Steve', 'steve@onlonflavoredrlngsx’
com', 'M', '1870- Od 0l1l', "Punk','Grover: 's Mill,
NJ', 'Single'’', 'smashing the state‘ "compatriots,
guitar players') ;

R mnwnun
POWEWR

Vhat other characters might cause similar problems?

Ga



the “CLECT statement

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 1o escape your single guote, just ike 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?
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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';

o SELECT #* FROM m*lr‘___.:nr.'l:a.‘.t:

£ Methed L, e batkslash

!
latation = "Gy &ucu\ S Mill, NJ;

........................ N W LU I iy S I L U U S S T O G T PR e PO PR U R S e e P e ar T o

e r}:-! .-",:',-I'_J:T * F'.QI!F.\"."L"I m'll,' __:‘.i:-n'i:df.lr".
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the SELE

SELECT specific data

Now vou've mastered how (o SELECT all the data tvpes with quaotes,
and how to SELECT data where the data contams quotes,

Wait. Every time I doa SELECT ™ my
data is a big mess because it wraps. Can I
hide all these extra columns when maybe
all I want is someone’s email address.

You need to know how to only SELECT the cn
columns you wish to see.

What we need here 15 more precision, Lets iy narrowing
our pesults some. Narrowing our results means getiing

fewer columns w our output, We select only the columns
we want to see,

TRY £HIS at Home

_ | statement

Eml:ise 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 on page 59.)

We ve replaced the ¥ with

/_f""__ these tolumn s, n
-\.H\
v \ \
V- N

SELECT drink name, main, second
FROM easy drinks
WHERE main = 'soda';

r

7



SELECTing columns

TRY £HIS 3t HoMe

Before you try this SELECT query, sketch how you think the table of results will look.

drink_name main second
Blue Moon soda blueherry juice
Lane Tree seda cherry juice
Greyhound soda grapefruil juice
Soda and It soda grope juice

The old way ——
) pr fleve we get 3 | the tolumns; and ovr remlts ar
SELECT * FROM easy drinks; boo vide Yor our terminal window. They wrap :

to the nert line and $he dlu,:lajr i5 3 mess

4

{Fils Edil Windaw Halp Messylisplay

> SELECT * FROM Ea5$“drink5r

e g S g S USSR T Sy ———

. . . . . .

d.r:J.nkJmnm : | amountl | second | amount? | directions

o o

| Kiss on the Lips | cherry juice | apricot nectar 7.00 | serve over ice
with straw
| Hot Gold | peach nectar | - orange juice 6.00 | pour hot crange
Juice in mug and add peach nectar
| Lone Tree | soda | i cherry juice 0.75 stir with ice,
straln into cocktail glass
| Greyhound | soda | grapefruit juice 5.00 serve over ice,
stir well
| Indian Summer | apple juice | i s 6.00 add juice to mug
and top off with hot tea
| Bull Frog | iced tea | : 5.00 serve over ice
with lime slice
| Soda and ItC | soda | 2.0 rape Jjul P shake in

ail glass, no ice
| Blackthorn | tonic water | 1.5 pinesapple juice L0 stir with
strain into cocktail with lemon twist
| Blue Moon | | o el ] blueberry juice - hE stir with
strain into cocktail gla with lemon twist
| Oh My Gosh | 2 nactar | 1.0 pineapple juice ; stir with
strain into shot glass
| Lima Fiz=z | Sprite i limse Juice <18 stir with
strain inte cocktail glass

11 rows in set (0.00 sec)
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the SELECT statement

SELECT specific columns to limit results

By specifving which columns we want returned by our query, we can choose
only the column values we need. Just as vou use o WHERE clause to it

the mumber of rows, vou can use column selection (o lmit the number of
colunns, I about lewing SO do the heavy Tiliing for vou,

fr‘_‘_‘——_==—h____,ﬁm___r__dd__rJ—————HH\
SELECT drink name, main, second N
i ; but we taw marvow our vesults \:;
OM easy_drlnks ’ ::Let{,mﬁ anhr' the columns we want
to e show up in bhe results

File Fclil Window Help JustEnaugh
SELECT drink name, FROM easy drinks;
N S — ————t + =
drink name | |

$omm e T e +
Kiss on tha Lips | cherry juice | apricot nectar
Hot Gold | peach nectar | orange juice
| |
| I
| |
| |
| |
| |
| I
| I

Lone Tree soda cherry juice
Greyhound soda

Indian Suminer apple julce
Bull Frog iced tea
Soda and It soda

Bl thorn tonic water
Blue Moon soda

Oh My Gosh peach nectar

grapefruit juice
hot tea
lemonade

pineapple juice

blueherry julce

pineapple juice
Lime Fizz | Sprite | lime juice

o

11 rows in set (0.00 sac)

|
I
|
I
I
I
grape juice |
|
I
|
|
b

SELECT specific columns for faster results

This is o good programming practice o follow, but i has other bepefis.
A vour tables get larger it speeds up retrieval of vour results, Yo'l also
soe more speed when vou evenually use 301 with another programming
language, such as PHE
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sharpen

harpen your penci
N

Many ways to get a Kiss on the Lips

Hemember our easy_drinks tablef? This SELECT statement will result in
a Kiss on the Lips:

SELECT drink name FROM easy_ drinks
WHERE

main = 'cherry juice';

Fimish the other four SELECT statements on the next page to get a Kiss also.

easy drinks
drink_namea moin amount 1 sacond amount? diredions
Blackthorn tonic water 1.5 pineapple juice 1 stir with ice, strain into cocktail glass with
leman bevist
Blue Maan soda 1.5 blusherry juice F5 stir with ice, slrain into cockhail glass with
lemon hwist
Oh My Gosh peach nechar 1 pineapple juice 1 stir with ice, strain into saal glass
Lime Fizz Sprite 1.5 lima juice 75 shir with ice, strain inte cocklail glass
Kiss on the Lips cherry juice 2 apricat nectar 7 serve over ice with straw
Hot Gald peach nectar 3 orange juice & pour hot arange juice in mug and add
peach nectar
Lone Tree soda 1.3 cherry juice s shir with ice, strain inte cockiail glass
Greyhaund soda 1.5 grapelruil juice 5 serve over ice, shir well
Indian Summer apple juice 2 hat tea & add juice ta mug and top of with hat lea
Bull Frag icad tea 1.5 lemanade 5 serve over ice with lime slice
Sada and It soda 2 grope juice 1 shoke in cocktail glass, no ice

74




the SELECT statement

SEmCT L L e e YN

WHERE

EELECT L e Y

WHERE

SELECT

WHERE

B B T B i P A b T S S B

WHERE

Mow write three SELECT statements that will give you a Bull Frog.

[



sharpen =colutions

o

Sdutlun Finish the other four SELECT statements to get a Kiss also.

SELECT drink name FROM easy drinks

SELECT drink name FROM eas ;K dvinks

------ D L L e L L L LT

WHERE amountl = ;

SELECT dvink name FROM gasy drinks

WHERE divections = ‘serve over ite with sbraw;

Th'n IS5 one ‘ﬂ:lu ” seldam uig, ]:Iu ;

t does qive You the et o

v-_:?g-_];__‘-:u:l_l:__-g-_lrl.h‘ MR ;me;lhlnn

like this when You want te make

oo AHYE O divik  rdmes falam
doesn't have 3 typo

SELECT drink name FROM f:‘l:.']n’_drlhlis

WHERE drink_ mame = fiss on the L.l?s',

Mowe write three SELECT statements that will give you a Bull Frog,

o .:.F.--!_:.':-I{_-‘—I d'rlnk_ __n.ﬁlm{ FR{*-'I‘I"I {ﬂs‘:f_ dtlr-k_‘-

e ': F drink n:l-:r-_:_"E"".::'-"-_I_-‘_'a E' d-rl_r_r_ki _________________

WHERE second = 'lewmenade’
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the SELECT statement

Q!UILET POINTS

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

m  [Con't use single quotes when

m [fyou've entered your query and your
ROBMS doesn't finish processing it
chack for a missing single quote.

m When you can, select specific

Q: What if | need all the columns from my table returned by a
query? Should | actually be naming them in the SELECT rather
than using the *7

A: If you nead 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

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

A: Cueries pasted from web browsers somelimes contaim invisible
characters that look like spaces but mean something different to SCL
Pasting them inta a text editor is one way to see and remave these
“gremlin® characlers. Your best bel is to paste it into & text editor first
and take a close look at if

()__: So | should paste it into something like Microsoft Word?

AI Mo, Word isn't a good choice, since it does nothing to show you
the invisible formatting that might be in the text. Try Notepad (FC) or
TexiEdit in plain-text mode (Mac)

selecting from numeric fields, columns in your table, rather than
m  Use the * in your SELECT when you Vg REEELT
want to select all of the columns.
therejare no
o
Dumb Questions

('-l: About escaping the apostrophe, is there any reason to use
one method over the other?

A: Mot really. We tend to use the backslash method only because
we find that ii's easier fo spot where that extra apostrophe is when
things go wrong in & query. For example, this is easier to process
visually:

sistery's

*Isnh't that your pencils!

Than this:

I=sn''t that your slister''s pencil?
Other than that, there's really no reason fo favoer one method over
the other. Both methods allow you to enter apostrophes info your text

columns
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mmmm, coughinuis

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

Tor find the hest glazed doughnut in the table, you need 1o do at least two
SELECT statements, 'he first one will select rews with the correct doughom
type, The second will select pows with doughmus with a sacing of 1),

I want to find the best glazed
doughnut without having to hunt

through all those results, '::kﬂ':lghn‘m.l:'—:r:'a'‘t':l'rHEIE
tima date type rating commants
Starbuzz Coffes 7:43 am 4/23 cinnaman glazed & too much spice
Duncan's Donuts B:54 am 8,25 plain glazed 5 greasy
Duncan's Donuts 7:58 pm 4/26 jelly & stale. but tasty
Starbuzz Coffes 10:35 pm 424 plain glazed 7 wearm, but nat hel
Krispy King F:39 pm /26 jelly é not enaugh jelly
Starbuzz Coffes 7:48 am 4/23 rocky road 1+] marsimallows!
Krispy King B:54 am 11/25 ploin glazed & maple syrup glaze
NP /NN NN SN NS
. - ——— i

|manine that this Lable
pontaine 10,000 vetords

Chne w1 o search for the doughmon ovpe: p
; v T A
fou need to SELECT rating 4o seavah
Uing T £

s S r.|'|r:-.-3_l-. the :l:||‘.'|.|-.f 5-!; Hored é‘nl.'i telation
— b:i’.ﬂ‘a‘il_’ 'II.':"ﬂ‘t BIVES You the name ,?J; the
J wWiRRAY

SELECT location, rating FROM doughnut ratings
WHERE

type = 'plain glazed'; _ |
K. Bl of the vesults will be the
— tovrell TYPE r:lJ.' d.t:u‘.'!'hn-_-.f

location rating
Duncan's Donuts 3
Frest query results, but Starbuzz Coffes 7
miging hndyeds more. . Krispy King 8
Starbuzz Coffee 10
NP A

8 Chapter i



the SELECT statement
Ask what you can do for your doughnut

e Cdr vou need to search for that high ranng:

SELECT location, type FROM doughnut ratings
WHERE R R

rating = 10; \

—

You need to look through all the

bypes, and then lotation will give

= LT Tk
ou The ndme ot four winn
?\ \:f:‘J :

All of the resul tz will >3
be the highest vated

location type
Starbuzz Colfee rocky road __ Setond auery vesults, again,
Krispy King plain glazed < pitkure hundreds of these
Starbuzz Colfee plain glozed

N VAT VATV NG Y

This doesn't really help. I could stop
with either query and dig through the results,
but that table has thousands of records... I'm
hungry, and I want that deughnut now!

_ .%j’ﬂw.huu
PTAWEWR

In plain English, what is the question you're trying
to answer with these gueries?
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combining «

Combining your queries

We can handle the two things we're searching [or, "plain glazed'
[ow the tvpe and 10 for the ranng i a siogle guery using the
kevword AND. The results we get from the query must satisly
Both conditions,
 Now all we need o SELEC

SEIIECT lﬂcatiDnF iz +he letation
FROM doughnut ratings
WHERE type = 'plain glazed'

|
Use Lha 1A ke !
~C LheE worg AN L .
AND «— 2 AND to tombine
four Lwa WHER]

rating = 10;

= Eldus .

€ E ==

% 8

Here's the vesuldi of the BRD CUETY, Faver il we recemved more
thian one row as a result ol our query, vou would know that
all locations have glaged doughnuts with a rating of 10, 5o

el could go wooany of them. v all of them.

i " i
| 5 g g
s BuEry Lomnnes KE rESUITI
Fis ]

I I Tow 'I:E‘L ] al Srfd .-Jr'-."I- ¥ "l_:'F"!_':"- P'
Duncan’s Donwts 5 to Find any resulls that matth
Starbuzz Coffee T both sueries

Krispy King 8 \
|
1
W

Mem? Can we
go to Starbuzz?
Plececeeaze?]

location
Starbuzz Coffee

lecation type
Starbuzz Coffee rocky road
Krispy King

-5‘|ur|'.11.| - 4 3 "':II:IF'FEH PIH:I‘I BIEIJ’.HIJ
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the “ELECT statement

So I could have found Anne using AND?

Using the my_contacts table, write some queries for Greq.
SELECT only the columns you really need to give you
your answer. Pay attention to single quotes

Write a query 1o find the email addrasses of all compuler programmers.

Writa a query to find the name and email of any single paople whao live in your
town. For extra points, only pick those of the gender you'd want to date.




exercise solution

Using the my_contacts table, write some queries for Greg. SELECT only the columns you really

=3 need to give you your answer. Pay aftention to single guotes.
L
# LutiON

Write a query to find the email addresses of all computer programmers.

WHERE. profession. = 'tomputer proarammer;

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

"""" WHERE birthday = 1975-04-05, . . ...

e ..Ihlﬁ..ihﬂuldhg ..................................
o irthdate in "1'-?:&.;

Write a query to find the name and email of any single people wha live in your
town, For extra points, only pick those of the gender you'd want to date.

R DT GRS
.................... i,".bur’in‘"ﬂl"'”“..

KD s S e e R e

R‘_____ TJ'-: 5:hd{'r ':'l.ﬂ,_, wigh

tﬂ dr.'itﬁ l"fft

Write the guery Greg could have used to find ail the Annes from San Francisco

SELECT last _name, F'nv:[;mhame, email

Fibpbhebaaaa i bbb bR B R A bbb TTE G dd bbb i b bbb TP e ddd bbb bbb ddadddd FhERBES a4 da PO S P AL E R EE 4 FEERFL s qddg

Lhe Lable, Grey weths”
.............. FROM my tortacts — LY r:ft ;féa.g.a“.;:, antista$4.....

oo WHERE lozation = 'San Fram, CA &= ..E:.a-,;:%..em..hg.u@ff.‘?t‘i‘??ff ........

T T L L T R T T e P T T T T T T T T T T
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Finding numeric valves

Let’s say vou want to lind all the drinks in the easy drinks table
that contam more than an ounce of soda i a sigle guery. Here's the
el way to lind the resulis. You can use two gueries;

€ just want the SELECT drink name FROM easy drinks

names of the deinks. WHERE =
— = !
Coda dinks kb main soda
|5 cuntes of soda AND

> amountl = 1.5;

the SELECT statement

File Edil Winduw Halp MoreSada

> SELECT drink name FROM easy drinks WHERE main
1.5;

Blue Moon
Lone Tree
Greyhound

rows in set (0.00 sec)

SELECT drink name FROM easy drinks

~
Sod3 drinks with main = 'soda'
L ountes of sody AND

\"‘""—.'!ramuntlﬁﬂ:

Fila Edit WWindow Hsip EvenldoreSoadn
> SELECT drink name FROM easy drinks WHERE main
amountl = 2;

1l row in set (0.00 sec)
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S.ELECT.FHE with « amparison operal

TS

Wouldn't it be dreamy if I could find
all the drinks in the easy_drinks table that
contain more than an cunce of sedaina

single query, But I know it's just a fantasy..

easy drinks
drink_name main amount1 second amount2 directions
Blacktharn tonic water 1.5 pineapple juice 1 shir with ice, strain info cocktail glass with
lemon twist
Blue Moon soda 1.5 blueberry juice 75 stir with ice, strain info cockfail glass with
leman bwist
Ch My Gosh peach nectar 1 pineapple juice 1 stir with ice, strain into shot gless
Lime Fizz Sprite L5 lime juice Fa stir with ice, strain into cocktail glass
Kiss on the Lips cherry juice apricot nectar serve over ice with straw
Hot Gold peach nectar orange juice pour hot oronge juice in mug anc edd
peach nectar
Lone Tree sada 1.5 cF\arr}r juice F5 sfir with ice, strain into cocktail E||c|ss
Greyhound soda 1.5 grapefruit juice 5 serve over ice, shir well
Indian Summer apple juice 2 hot tea & add juice to mug and top off with hot tea
Bull Freg iced tea 1.5 lemonade 5 serve over ice with lime shce
Sada and 1t soda 2 grape juice 1 shake in cocktail glass, no ice




the SELECT statement

Onee is enough

But it's a waste ol time o use two gueries, and you might miss
drinks with amounis like 175 or 3 ounees. Instead, von can use
2 greater than sign;

SELECT drink name FROM easy drinks
WHERE

main = 'soda'

N8 The GREATER THAN symbol will

gjve You all the dvinks that tontain
amnuntl @ 1; :nnvre "ﬁﬁ- | eunte a£ soda

Film Eds Window Help Doltbnce

> SELECT drink name FROM easy drinks WHERE main = 'seoda' AND

Blue Moon

Lone Tree

Greyhound
Soda and It

rows in set (0.00 sec)

POAOWEWR

Why can't you combine the first two queries with an additional AND?
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more on

Swmoath Comparison Operators

a0 [ar, we've only used the equal sign in our WHERE clause.
Yo just saw the greater than svmbaol, = Wiha that does 15
compare one value aganst another, Here are the rest ol the

l'lllll!'l.ll'iNlill I'II..II.'I':ill' J g

I'he equal sign looks for exact matches, This does us no This confusing sign i= mot egual. [t retrns precisely
eoaiscd whien we want o find oun if something s less than the opposite resulis of the equal sign, Two values aee
o greater than somethme else, either equal, or they are no egual

II /fn"\'-l
\ /
\
S A r F o
he EOAAAL o= h NE mEIr |',|'lI =l
A Ve L
Know ar returns al] +he v

. BRALN
D) < BARBEL L
Have you noticed that every WHEEE clause so far

always has a column name on the left. Would it
wark if the column name was on the right?

86



the statement

| T less than sion looks at the values in the The greater than sign s the reverse of the less than
column on the lefi and compares them w the Li looks ar the values in the colummn and compares them
value on the right, 11 the column value is less than to the value on the righe, U5 the column value 15 greater

the value on the right, that row is returned. than the value on the right, that row 1= returmed,

[he only ditference with the less than or Same thing with this greater than or equal to
equal to sion i that column values equal o the sign. [I' the column value maches or s greater
condition value are also returned. than the condition value. the row 1s returned

ar



getting at

Finding numeric data with Comparison Operators

The Head First Lownge has a table with the cost and nuitional
nformation aboun thedr deinks. They want o feature lngher priced,
lowver calorme drinks to merease profits,

Thev're wsing comparison operators 1o lind the drinks that are priced

ad Jesast 83,50 and heave less than 50 calones mothe drink info table,
The +stal carbohydrate
eams in each drink.
\.drink info -
drink_name o3t = wirbs talor e
Blacktharn 3 B.4 yellow ¥
Blue Moon 3.2 blue ¥
Oh My Gosh B.4 orange ¥
Lime Fizz 54 green ¥
Kiss on the Lips 42.5 purple b
Hot Gold 32.1 crange M
Lone Tree 4.2 red Y
Grayhound 14 yellow ¥
Indian Summer 7.2 brown M
Bull Frag 2.5 fan ¥
Sodao and It 47 red ™

"SELECT drink name FROM drink_ info

|  WHERE _ Thirsays “Fnd drinks that. con

" D T = ;:.hlﬁ-. ) -J._-J-.A-I , : udes diink:
AND o .
calories < 50; e s, =

This cpuery ondy retrns doinks where both of these
conditions are met becavse of the AND combinmg
the two results. The drinks that are returned are:
Ol My Gosh, Lone Tree, and Soda aned T

a8



the “CLECT statement

%_ i Your turn to do some mixing, Write gueries 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 mora than
33 calories.

The name and color of each drink which does not contain maore
than 4 grams of carbs and uses ice,

e TR R T T T

RIS EIITIE: it st inion e et ok g I B o il B oo i o i e R B I B e o i - S

The cost of each drink whose calorie count is 80 or more,

Result;

Dirinks called Greyhound and Kiss on the Lips, along with each
one’s color and whether ice is used to mix the drink.

B B A B e B A T B B R R P S A e P I P e e P R T P Ty P

Result:
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sharpen =

N
I'Pe Solutmn

The cost of each drink with ice that is vellow and has more than
33 calories.

st FROM drink

Result: ::

The name and calor of each drink which does not contain morne
than 4 grams of carbs and uses ice.

SELECT drirk __hame, tolor FEOM dink_ into

The cost of each drink whose calorie count s 80 or more.

}Lfrl f_E-FI Fl("_"‘-'l‘,l dr hi" ||-|1.:

Fesult:

Drinks called Grevhound and Kiss on the lips, along with each
one's color and whether ice is used to mix the drink.

:FLEFT d-rmk name, Lolor, L2 F.F'E"J-"r" drlr“|f' m-!'.o

.'.'.'.'.','."f‘frf""-"ﬁ """" = S

This one's fnlfpc'i,r 'lf-:.vu lcld A |qqr

E::M }' 14
Y ""T.I-ll"c'll.-{l'n Il:hlr T.r”'"nﬂ‘ Phd ""d

Your turn to do some mixing. Write queries that will return the following
information. Also write down what the result of each query is:

mka

{550, 13.20, fLbO

Eolumn You tould uee g -r,ﬂl those

But this only works
with numbers, right?
If I want to find all
the drinks with names
beginning with a specific
letter I'm out of luck?

Lo

Kiss on the Llps, purple Y drinks and just {he
R WR3 L Choos d'l' |,:
Result:  Grevhownd, yellowy Y (oo e i
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the SE

Text data roping with Comparison Qperators

Comparing text data works in a similar wav with vour text columns like CHAR
and VARCTHAE. The comparison operators evaloate everyihing alphabetically.
S0, sary vou want o select all the dinks tha begin with an L, here's a query
that will select all the deinks that match that criteria.

drink info

drink_name st warbs color ice: calories
Blackthorn 3 8.4 yellow Y 33
Blue Moon Z5 32 blue Y 12
Ch My Gash 3.5 8.4 arange Y as
Lime Fizz 2.5 54 areen Y 24
Kiss an the Lips 5.5 42.5 purple Y 171
Hot Gald 2 327 aronge M 135
Lone Tree 3.4 4.2 red Y 7
Grayhound 4 14 yellow Y 50
Indian Summer 2.8 7.2 brown N 3o
Bull Frag 2.4 2.5 tan ¥ a0
Soda and It 38 AT red M 19

SELECT drink name

FROM r:irin]c_infn

WHERE

drink name >= 'L' é\ This query returns drinks whose
[orck lebber s L or later, but

Al whase Fivst lettevs Lome eariier

drink name < 'M'; & in the alphabet than M

Don't worry about the order of
your results for now.

|.|| a later o II:ll:l'll:']' we Il shiow WOLL WS

fer ok vour resul s .||] ||1;|l:L~Ii:'.1|E1..

ECT statement

a1



this or that

Selecting your ingredients

One of the bartencders has been asked w mix a cockenl that has cherry juice
it The bartender could use two gqueries to find the cockials:

File Edit Wanidow Help

ﬁ > BELECT drink name FROM easy drinks WHERE main = 'cherry juice’';

Each auery  [ECE— S SSesos sy
theeks the twe

iy edients

Lolumnd

row in set (0.02 sec)
\3 SELECT drink name FROM easy drinks WHERE second = 'cherry juice';

row in set (0.01 sec)

That seems really
inefficient. I'm sure there
must be a way we could
combine those queries.

drink info

drink_nome wst wirbs wlar ite

Blacktharn 3 8.4 yellow )

Blue Moon 2.5 3.2 blue i

Cth My Gaosh a5 8.4 orange ¥

Lime Fizz 2.5 5.4 green Y
Kiss an the Lips 55 425 purple Y 171
Hat Gold 3.2 321 orange ] 135
Lene Tree 36 42 red ¥ 17
Grayhound 4 14 yellow Y 50
Indian Summer 2.8 7.2 brown M 30
Bull Frog 2.4 21.5 bemn L a0
Sodao and b 3.8 A7 red k 43
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SRt

To be OR not to be

You can combine those two queries using OF. This condition returns records
when ey of the conditions are met. 5o, mstead of o the oo separate
queries, vou can combine them with OF ke this:

> BELECT drink name from easy drinks

WHERE main = 'cherry juice’
OR

| Kiss on the Lips
| Lone Tree

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 Jjuice';

SELECT drink name FROM easy drinks WHERE

main = 'apple juice';

Use your new selection skills to rewrite your new SELECT.
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another sharpen solution

B en cil
D it

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

- ] ) \ 1 £ i J;
main = 'orange juice'x . = Vered to F{ ¥ dthi
that. semitolon s
UR ckatement doeint end ‘;'d:

main = 'apple juice';

We tan ‘-:-m'll'-'ll‘wll' tross out
::'I‘I-'I this Or "_"-l_' ﬁﬂl_ 1':','!1|1 ling, we "l; J'I::j'd' "E‘
n _names ':wlﬂh main e a0y Ir
irdredients of ardinags ?3.,-}_ .:.F the ey L
jhlﬁ.t !':JE a?PlfJ‘uI&.

_':Ii:u'lhcd b‘;‘ ouY OR.

Wse your new selection skills to rewrite your new SELECT.

SELECT drink_name FROM easy_drinks
WHERE

madin = 'ordnge juite

OR

mdin = 'ELF"I?|E -,l.-n!-tl. Here 0
" es the

[.'i nal T“ e :I"

94
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the statement

OR looks like a really uzeful
operator, but I don't see why we
couldn't have just used AND.

Don’'t get your ANDs and ORs confused!
When vou want ALL of your comditions to be trae, use AND

When vou want ANY of vour conditions to be true, use OR.

Sull confused?! Turn the page,

AND OR

ijEI;'E fdre ho -
— Dumb Questions ]

(;!__: Can you use more than ona AND
or OR in the same WHERE clause?

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

The difference between AND and OR

In the queries below vou'll see examples of all the possible
combmations of two condimons wih AND and OF between them.

doughnut ratings

lecation time date type rating comments
Krispy King B:50 am ?/27 plain glazed 10 almast perfect
Duncan's Donuts B:59 am 8725 LILL greasy
Starbuzz Coffee 7:35 pm 5724 cinnamean cake shale, bul tashy
Duncan’s Donuts 7103 pm 4/24 jelly not encugh jelly

SELECT type FROM doughnut ratings
Yes

¢ Al 2k
es. theve 1 d mdlLh _\_'/‘/
fes, T
e e — \-—-._\

- __‘_"--.\_H -~
WHERE location = 'Krispy King' AND rating = 10;

WHERE location = 'EKrispy King' OR rating = 10;
_,"q'_:, - 'I.'-l‘_|'|- ¢
fﬁ___{jﬁn
WHERE location = 'Erispy King' AND rating = 3;
WHERE location = 'Erispy King' OR rating = 3;
.Il"u'.E' PR |:_ # h
WHERE location = 'Snappy Bagel' AND rating = 10;

WHEBRE location = 'Snappy Bagel' OR rating = 10;

I
L

WHERE location = 'Snappy Bagel' AND rating

L}
W

WHERE location = 'Snappy Bagel' OR rating

RESULTS

pPlain glazed

plain glazed

no results

plain glazed

no results

FPlain glazed

no results

no results



the “ELECT statement

BE the Condifion]

" Below, you'] find a series of WHERE
clauses with ANDs and ORs. Become one
with these clauses and determine whether or

nof they will produce resulis.
SELECT type FROM doughnut ratings Did you EEI‘- a
result?
WHERE location = 'Erispy King' AND rating <> B o iiieiievennsneeiinnas

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

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

WHERE location

'Erispy King' OR rating > 5; = i
WHERE location = 'Krispy King' OR rating = 3;

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

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

your are here e av



conditional solutions

BE the Condifiona] Solufion
Beow, you']] find a series of WHERE

clauses with ANDs and ORs. Become

one with these e]auses 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; _”ﬂﬂtﬂﬂf? ________________________

WHERE location = 'Krispy King' AND rating = 3; L 0l
WHERE location = 'Snappy Bagel' AND rating >= 6;  fofews
WHERE location = 'Krispy King' OR rating > 5; ...Plain alazed, NULL, jelly
WHERE location = 'Krispy King' OR rating = 3; SRR

WHEEE location

'Snappy Bagel' OR rating = 6; I e

To improve your karma, note down why two of
your Fesults are a bit different than a]| the rest.

rw-:-\ '-‘llvt'l'lt: 'r'H',u"rl .hil!-‘:-l.-l_-

These NULL values may cause vou problems m futore queries, 10s betier 1o enter
somme sort ol value than leave a NULL value ina column becawse NULLs can’t
be directly selected from a table.



Use IS NULL to find NULLs

I tried selecting MULL values directly, but it
didn't work. How do I find the MULLs in my tables?

the

SELECT statement

drink info
drink_name wost carbs wlor e alories
Holiday MULL 14 MULL A 50
Dﬂ:lgcrn Breath 2.9 72 brown MULL

You can’t select a NULL value directly. But you can select it using keywords.
SELECT _':';r.?.__J..=_1|.-e- FROM dr L:'.Il.__J.:iJ. u]
WHERE —— Wor't work betause

iad e "_Ir . nﬂ‘l_h'-r-.ll tan hl'.' !r‘lﬂal -
calories = NB to NULL. s an SELECT d.rlnk_nm

undefined value: FROM drink_ info

SELECT drink nams FROM drink info - o=

- T o VNGRS = Theonly way to
WHERE e I..h-.: WOE 1'_. work hfcah-‘r_ calﬂrlEs Is HUIIII.; d-:-r'ﬂ'-i-'-l'i" selest
calories = NULL isn't the LIme 2 WIWLL. value 15 o

{'h'"ﬂj ds zevo r'.."’;I""-'-'ZI"r’l'ﬂ': dre InnJ;_ use the L.":'f“'""\“"".'jr'
text chrinas, so the |S NALL
SELECT drink name FROM drink info ' A
. — dont have Mo Trs
WHERE find this won £ work ;
calories = ‘N either; because NULL
2 isnt 3 tent string
therejare no <
Dumb Questions

(\]_,: You say you can't "directly select” NULL without using Q_: What would my result from that query actually look like?

IS NULL. Does that mean you can indirectly select it?

A: Right_ If you wanted to gel to the value in that column, you

could use a WHERE clause on one of the other columns. For R e e r
example, your result will be MULL if you use this query: calories |
SELECT calories FROM drink info '__r_] ________ '
WHERE drink name = "[0Oragon Breath'; | ‘NULL !

———————————— +

A: It woulkd fook exactly like this:



tedious queries

Meanwhile, back at Greg's place...

Crreg's been trving wo lind all the people in Calitornia cities

m his my contacts table, Here's part ol the query he's
been working on:

100

Typing all these OR
clauses is exhausting!

SELECT +*
WHERE
location
OR
location
OR
location
OR
location
OR
location
OR
location
OR
location
OR
location
OR
location
OR
location

OR

FROM my contacts

entered

—— He i ."'E-"

= h cF at least these

= 'San Fran, CA' Lo ways: fing what
" about bypest

7=

= 'San Francisco, CA'

= 'San Jose, CA'

= 'San Mateo, CA'

= 'Sunnyvale, CA'

= 'Marin, CA'

= 'Oakland, CA'

= 'Palo Alto, CA'

= 'Sacramento, CA'

= 'Los Angeles, CA'

And the list goes on and on..



the SELECT statement

Saving time with a single keyword: LIKE

[Mere ave simply o many cites and variations, and possible

tvpos. Using all those OFs s poing 1o ke Greg aovery long time.
Luckiby, there's a timesaving kevword —LIEE— that, used with a
wildeard, looks for part of a text string and returns any matches.

Giregr can use LTEE hike ths:

SELECT * FROM my contacts

WHERE location LIKE '$%CA';
f‘\\_’ Plaze 3 peeeant s

; FEVEEnT sigm insid he sin J

4"|ur-‘.1.":.'i T his tells l?:ot.r b =

Yol e |m|r:|r.5 for all va

lotation Lolumn that e

n
57 tugre

lnes in the
d with CA

The call of the Wild(ecard)

LIKE temmns up with two wildeard characters, Wildeards are

stand-ins lor the characters that are actually there, Ratlier .
like & joker inoa card game, a wildeard is equal oany The eall ok the
character in a siring, b':_ wild(eard)
* "
W W

i
%\b 3
Wildeards ave 2 -
::DIEHRJMHﬂ
éiir:ﬂ BARTREL LA
Have you seen any other wildcards
earlier in this chapter?

you are hoere » 101



LIKE and wildcards

That's more LIKE it

LTKE likes ta play with wildeards. The firse
15 the percent sign, %, which can stang m for
any number of unknown characters,

SELECT first name FROM my contacts
WHERE first name LIKE '%im';

o R\ The ?Eq-f_gn‘t is @ stand—in Fc*' any nlamber /

Results in names with any rumber
U_'r b e r.h:il'ﬂ-l:tfﬁ o Cl‘l-?rildt.i'.'ri hc-[:arc r:_i-..g em I.

[ike .Ephr.;'nm. Elimm, and Tim

Thies second wildeard chavncter that LTEE likes 1o
b ot with 15 the underseore, _whil'll shandls
o i1lr~l one unknown character

SELECT first name FROM my contacts
WHERE first name LIKE ' im';
The u_ndn."r‘n'n:'rr' 15 8 stand—in 'F{rf !ucj,_ o 3

o — |

_ I o L3 Uln‘l'h \ustT ont
unkncwn thararter Resutts in :_u,m just
tharacker before the im )

|ikee -_;Il.ln. ﬁl.n-_ ﬂl‘ld_. Tim

102 Chapter 2



Maine
Ty

Splender

the SELECT statement

Magnet Matc]rling

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.

‘ WHERE state LIKE 'New %'/ '

I WHERE cow_name LIKE ' sie’: '

i WHERE title LIKE 'HEAD FIRST%'! '

WHERE rhyme word LIKE 'fender’ ;

¥ 1.
WHERE first name LIKE 'Jo% '’

you ane here » 103



magnet sofutions

104

Chapter £

Magnet Matclting 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,

WHERE state LIKE 'New :
mp—

WHERE COW_name LIKE ° aEaa

WHERE title LIKE 'HEAD FIRST%';

Head Firat SQ

WHERE word LIKE 'IEFH'L'J'

HH.ERE Ihm_"ﬂ‘m LI =

LIKE ‘M% OR state LIKE 'A%

WHERE state

WHERE first name LI

WHEKE werd LIKE '_|n-"lt".




Selecting ranges using AND
and comparison operators

The people at the Head Fiest Lounge are trving (o piopom
clrimks with a certam range of calories. How will they query
the data to find the names of drinks that fall inw the range of
calories berween, and meludime, 5O and G602

the

drink info
drink_namae tost warbs elor it
Blackthorn 3 8.4 yallow Y
Blue Moon 2.5 a2 blue Y
Oh My Gosh 35 8.4 arange Y
Lime Fizz 2.5 5.4 green Y
Kiss an the Lips 5.5 42.5 purple Y
Hot Gold 3.2 321 orange M
Lane Tree 3.4 42 el ¥
Greyhound 4 14 yallow Y
Indion Summer 2.8 7.2 brewn M
Bull Frog 2.6 21.5 fein ¥
Sodo and It 3.8 4.7 rad M 53
SELECT drink name FROM drink info

WHERE

caleries

AND

calories

>= 30

<= 60;

_— 'k I
T I he results will in Elude dvirks -;_-:! b
x| . 3

Calevies equal to 30, it there dare

P gl | i i

any; a5 well a3 the drinks with

b ¢; g |

- £ tdlories, as well as drirks with

— ¢l

Calore® LountTs In Ill""_'f.'l'fr.

ECT statement

105



BETWEEN = yword

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

We can use the BETWEEN kevword instead. Not only is it shorter than the
presacns query, b 1t gives vou the same resulis, Notice that the endpoin
(A0 and 600 are also ineluded. BETHEEN is equivalem wo using the <= and
== gyimbuols, but not the < and > symbaols.

106

SELECT drink_name FROM drink_info
This will give you exactly the
calories BETWEEN 30 AND 60; S e vesults az the query on the

previous page, but ook how muth

ts € _|'
/ HLIJ:C-kEr I‘I: 5 TH _W
T s 1'“!"“‘!55 I‘t'hc dh“li:: ""l:ln —J L{/———/

30 and bO talories

Filn Edd Window Help MednsmCalomas
> SELECT drink name FROM drink info
WHERE

calories BETWEEN 30 AND 60;

Blackthorn

Oh My Gosh
Greyhound
Indian Summer
Soda and It

Chapter £



the SELECT statement

arpen your periil

Rewrite the query on the previous page to SELECT all the namres of
drinks that have more than 60 calories and less than 30.

Try wsing BETWEEN on text columns, Write a query that will SELECT
the names of drinks that begin with the letters G through O.

What da you think the results of this query will be?

SELECT drink name FROM drink info WHERE
calories BETWEEN 60 AND 30;

you arne nore # 1“?



more = |'?.-'.I|'_il-l-'.' 1 solutions

Rewrite the query on the previous page to SELECT all the namres
of drinks that have more than 60 calories and less than 30.

EEL-E{‘IF d-rlr-k_l'-dnmt FIl{'ll_',:'-"m I:I'FIFIH'_In-FQ

This gives us drink names with
Edlories E,'r'faj.‘.f,r Fhan b0

K\—/ and these are the ones with

talovies less than 30

Try using BETWEEN on text columns. Write a query that will SELECT
the names of drinks that hegin with the letters G through O,

."—-'.El_EﬁT d'rlnii_namz FRI‘:':"L] dl’lﬂll'._ll'\.-.l"-!;l

WHERE

drirk_name BETWEEN '§’ AND '0Y;

o e e J o S
R Wl ‘*‘fﬂﬁ?‘f}m 3l the

bgty'ﬂ wl.#:lh Lasren
lethers w pebweE

What do you think the results of this queary will be?

SELECT drink_name FROM drink_infc WHERE
calories BETWEEN 60 AND 30;

We're looking for values that are between 60 and 30. There are no valaes in
between 60 and 30, becanse 60 comes after 30 numerically. The smaller nomber
st alwavs be first for the BETWEEN 1o be interpreted the way vou expect.
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After the dates, you are either IN...

Crreps [riend Amanda has been vsing Greg's contacts to meet
s She™s pone on guoite a few dates, and has siacted o Reepoa
“little black book™ able with her impressions ol her dates,

She’s named her table black _book. She wants o get a st of

thes goad dates, so she uses lier positive ratings,

SELECT date name
FROM black book
WHERE

rating = 'i1'1n«::nl:ra1:.:i.‘*|ﬂﬂn|5'¢‘q‘—a\‘ﬁ
CR

These are
the ?asﬁr_lﬂt

1'.3"-'.'“35

fou meed 2 line Lo

rating = 'fabulous' ﬁ;JEjmﬁﬁme

OR

-
r

Instead of using all those ORs, we can simplify it with the
kesword TH. Use IN with a set of values in parentheses.
When the value o the column matches one of the values
i the =et, the row or specilied colums are returned,

SELECT date name Using the keyword [N tells
" Your RDBMS that a set

S~

the SELECT statement

black boock

dale_name rafing
Alex innovative
James boring
lan fabulous
Boris ho hum
Melvin plebion
Eric pathefic
Anthony delightful
Sammy prefty good
lvan dismal
Wic ridiculous

FROM black book of values is coming wp

HHERE/J

rating IN ('innovative',
'fabulous', 'delightful’',
'pretty good') ;

This is Lhe set of pesitive vatings

File Edit Windaw Hslp

[ENT (a1

> SELECT date name FROM black book

WHERE

rating IN ('innovative',

'delightful’

'fabulous',
'pretty good') ;

you are heme 109



NOT IN keywords

... or you are NOT IN

O course, Amanda wants to know who got the bad ratings so that
il thew call she can be washing her hair or otherwise engaged.

To lind the names of those she didn’t rate ighly, we're going w
add the keyword NOT to our TN statement. NOT gives you the
opposite results, amvthing that doeso’ match the ser

If you are NOT
IM, you are out!

SELECT dat& name u
Sind ‘thr PE}.“wm-di_ NOT IN
FROM black boock Your software that the mdf:lh

[— aren't in the set of terms

rating NOT IN ('innovative',
'fabulous', 'delightful’,
'pretty good');

The vesults of the NOT IN
query dre the people who
f didn £ ajz-l pasitive ratings
and won :j:'l; a setond
File Edil Wmdow Hetp BadDales Iia'l.'_f :ltht'f

> SELECT date name FROM black book
WHERE

rating HOT IN ('innovative',K 'fabulous',
'delightful’', 'pretty good');

_ %EB WHIN
- PQWEWR
Why might you sometimes

choose to use NOT 1IN
rather than 1H7

f rows in set (2.43 sec)
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the SELECT statement

More NOT

You can wse NOT with BETWEEN and LIKE just as you
can with TH. The importamt thing 1o keep in mind is
that NOT goes right after WHERE in vour statement,
Hl"]‘l' Are s80me :'xi““l J]i'h.

SELECT drink_name FROM drink_infc:
WHERE NOT carbs BETWEEN 3 AND 5;

SELECT da.t.e_name from black_hnok
NOT with WHERE NOT date name LIKE 'A%'
When Yyou use BLT Wl —
AND or OR, it goes visht AND NOT date_nam& LIKE 'B%';

ﬂ]l'l."..ﬂ' I:.!T'IE ft.rlI]-} o GR\J

therejre no
Dumb Questions

Q_,: Wait, you just said that NOT goes after WHERE. What Q,: How would it work with NULL?
about when you use NOT INT
A: Just like you might guess it wauld. To get all the values that
AI That's an exceplion. And even moving the NOT after WHERE aren’t MLLL fram & column, you could use this:

will work, These two statemants will give you exactly the same
results;

SELECT * FROM easy drinks
WHEEE NOT maln IN ("scda', 'iced tea'}: But this will also work:

SELECT * FROM easy drinks
WHERE NOT main IS NULL;

SELECT * FROM easy drinks

SELECT * FEOM easvy dri = 2 2t : = =
SELE FROM ey drink WHERE main IS NOT NULL;

WHEEE main NOT IN ('soda’, 'iced tea'):
Q: Would it work with <> the “not aqual to” comparison i, Whas abourt wikhy AN wivd Ot

operator? .
« T you wanted to use it in and AND or OR clauss. it would go

A: You could, but it's a double negative. It would make much more P s e e, e ity

sense to just use an equal sign. These two queries refurn the same SELECT * FROM easy drinks
results: WHERE NOT main = 'soda'
SELECT * FROM easy drinks AND NOT main = 'iced tea';

WHERE NOT drink name <> 'Blackthorn';

SELECT * FROM easy drinks
WHERE drink name = 'Blackthorn';

vou are here » 111



comparison operator cxercis:

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 companson operators to help you
Refer back to the tables used in this chapter

SELECT drink name from easy drinks
WHERE NOT amountl < 1.50;

.............................................................................................................

SELECT d.rink_na.me FROM drink_infu
WHERE NOT ice = 'Y';

SELECT drink_name FROM drink_infc

WHERE NOT calories < 20;

112



the SELEC

I statement

SELECT drink name FROM easy drinks
WHERE main = 'peach nectar’

OR main = 'soda';

SELECT drinkﬁname FROM drink_info
WHERE NOT calories = 0!

SELECT drink_pame FROM drink_infa
WHERE NOT carbs BETWEEN 3 AND 5;

SELECT date_pame fram.hlack_bcck
WHERE NOT date_pame LIKE 'A%’
AND NOT date name LIKE 'B%';

113



exercise solutions

Rewrite each of the following WHERE clauses so they are as simple as possible. You can use
o AND, OR, NOT, BETWEEN, LIKE, IN, IS NULL, and the companson operators to help you

LJ
w Refer back to the tables used in this chapter
Lution

SELECT drink name from easy drinks
WHERE NOT amountl < 1.50;

ZFI_I—F‘T d-rw!-'._n.;mc F-Qlﬂn"lr] c.;*.'lr'_d'r-nil:'.

-------------------------------------------------------------------------------------------------------------

SELECT drink_pamﬂ FROM drink_;nfa
WHERE NOT ice = 'Y':

rrﬂ-l_EfT dy r.k_ RaAMmE ::E:l!'.-'.l'-’; drmk_ -n-l:a

........................... T L I A i T g S g R P PP P R SR e ey

WHERE ice = 'N';

SELECT drink_pame FROM drink_infu
WHERE NOT calories < 20;




the SELECT statement

SELECT drink name FROM easy drinks

WHERE main = 'peach nectar'

OR main = 'soda';
g["'.-ﬁ',_ﬂ I drink name ;:F{J:'."l-'l easy  dvinks Ths will anly work betuie 1'.Llr-l-{il::-"r-.-1‘
N N S A O ey LSRR P R TR, | e L Ké’-.fé';ﬁ?"ﬁﬁ"ﬂr'""a""‘dﬂﬁirdmn.; Cha'l
|F cur table had

WHERE main ErET.ﬂ,E_:['J‘J ' AND 'S | La'q_m-'ih'f the L'.U-‘I"ldﬂl.'.ll'}r. y L
s L wuuldn T wor

SELECT drink_pame FROM drink_infa

WHERE NOT calories = 0;

rl.- ﬂ = ] r [ -
SELECT drink_name FROM drink_ind e 20
ernrss SELECT drirk_name FROM o ik nfo e Y never have regabiv
qu|m €%, S0 we're safe Witk
o the areatsy than sian

WHERE caleries > O

SELECT drink_pame FROM drink_infn
WHERE NOT carbs BETWEEN 3 AND 5;

SELECT dvirk name FROM dv'nk_ln{:o

SELECT datg_pame from black_hcak
WHERE NOT date_pame LIKE 'A%’
AND NOT date_pame LIKE 'B%';

<;I'-II- ECT d ﬂ'l'c__rﬂrnt :'-'R_l!‘.-’ﬂ": 'I:Ix.a-l'.lf__ book




sqj' n reyview

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 iil.

e
g
25}
—
—
=X
i

= €3 £ 3 €= B

You've got a whole bunch of
equality and inequality operators
at your disposal. .

IS NULL

Use this to ereate a condition to
test for that pesky NULL value.

AND and OR

With AND and OR, you ean
tombine Your tenditional
statements in your WHERE
tlauses for more pretision.
NOT

NOT lets you negate your
vesults and get the

opposite values.

<

v |
19Uy nEw Tools oPeratovs!

116




the SELECT statement

Greg wants fo 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
15e insert the data shown.

.
Lution This table i1s part of a database called drinks. It contains the table easy_drinks with the recipes
from Pﬁg& 59. for a number of beverages that have only two ingredients,

= arinks It's a good dea to give *;mntlF 3
Lew extra ¢havatters in ase Yfou
CREA' ever need to enter 3 name that's
TR AR SRR e lonaer Lhan the evisking ones.

USE drinks;

(drink_name VARCHAR (16), main VARCHAR(20), amountl DEC (3,1},
second VARCHAR (20) , amount?Z DEC(4,2), directions VARCHAR(250)):

INSERT INTO easy drinks Don't foract: mumerie data

‘f:‘ﬂ’ﬂ- don't need Tmful
¢ \

VALUES

{'"Blackthorn’', 'tonic water', 1.5, 'pineapple juice', 1, 'stir with ice, strain
inte cocktail glass with lemon twist'), ('Blue Moon', 'seda', 1.5, 'bluesberry
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
inte shot glass'),
("Lime Fizz',K 'Sprite', 1.5, 'lime juice', .75, 'stir with ice, strain inteo
cocktail glass'),
{'Eiss on the Lips', cherxry juice', 2, 'apricot nectar', 7, 'serve over ice
with straw'),
{'Hot Gold', 'peach nectar', 3,' orange juice', 6, 'pour hot crange juice in
mug and add peach nectar'),
('Lone Tree', 'soda'’', 1.5, 'cherry Juiee', .75, 'atir with ice, strain into
cocktail glass'),
{'Greyhound', 'soda'; 1.5, 'grapefruit Juice', 5, 'serve over ice, stir well'),
{"Indian Summer',6 'apple julce', 2, 'het tea', 6, 'add juice to mug and top off
with heot 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');

Mh"-w.._\_\_\_\_\_\_‘_ _'_'__,...o-_,_,.o-'-""
Each drink’s sef of i find between each I —
5 in Paventheses Grink IS 3 Lomma

Yo are oo e 11?



3 DELETE and UPDATE

4 change*will do you gojt?

Mext time will you please try
to take it easy with that DELETE
statement? I can't afford to keep

buying yeu get-well cigars.

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 fo be selective with your new
powers and avoid dumping data that you really do need.

this is a new chapter 119



tracking clowns

Clowns are scary

Buppose we want o keep track ol the clowns in Dataville. We counld
create a clown  info table wo tmack them. And we could use a
last =zeen column w keep track of te clowns” whereabouts,

Do we scare you?

+

CAFLAND
HOSPITAL |

MILLSTONE

SAALL

el D
!‘G1r-?|-:1_._| _-I

g;ﬂﬂ.'i
H.FIHS HI'I'|1'|I.II:||.

S———
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delete 2nd update

Clown tracking

Here's our able. We can leave o information we don’t know and il
i Later, Every time we have a new clown sighine, we can add a npew
ronw. Wie'll have 1o change this table frequently o keep ot up o date.

Wheve each tlown

wds |ast spetted ~

¥ clown_info
name last_seen appetrane activities
Elsie Cherry Hill Senicr Center F, red hair, green dress, huge fest ballocns, litle car
Pickles Juck Green's party M, arange hair, blue suit, huge feel mimme
Snuggles Ball-Mart F. yellow shirt, baggy red pants horn, umbrella
Mr. Hobe BG Circus M, cigar, black hair, tiny hat violin
Clarabelle Belmont Senior Center F, pink hair, huge Aower, blue dress yelling, dancing
Scoater Crakland Hospital M, blue hair, red suit, huge nose ballocns
Zippe Millstane Mall F, erange swit, baggy panis doncing
Babe Eorl's Autos '| F, all pink and sparkly balancing, liftle car
Bonza I| - M, in drag, polka dotted dress singing, dancing
Sniffles Tracy's [ ' \\ M, green and purple suit, pointy nose "

| e — N

| im hi

'.J'Il..r"'

....‘.' 'I_'_ i||I|
2
blamk ahamrs

| MILLSTONE

MALT

e a—
V=R
o
|'-'}fr Yy |
—  LARL'S =
=, ".__m ! !.%:'l.l.l"l-rlllﬂ

Kl
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sharpen your pencil

barpen your pencil
LS The clowns are on the move

Yaur job is to write the 501 commands to get each field report into the
clown_info table. Notice that not all the information has changed for
@ach clown, so you'll need to refer back to the table on page 121 to get
the rest of the information to add.

INSERT INTO r_|awn__|n-En
Zippo spotteasngng VALUES

................................................................................................

Qr‘:_ugg[,an_‘ P W"l-ﬂ["lﬂg ...............................................................................................
DOSIENEERONES. [ rsesshetis s e s e S RS S S SRS

................................................................................................

Bonzo sighted o
Uickson Paple

...... e R R TR T g P R P RO Sy =g e e e PR P T 1

griffles seen climbing
into ting e

................................................................................................
------------------------------------------------------------------------------------------------

Mr. Hoba st sean af

party ror Eric Groy

122
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delete

update

Mow 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 appearanse adhivities

Elsie Cherry Hill Senior Center F, red hair, green dress, huge feet balloans, litle car
Pickles Jack Green's party M, crange hair, blue suit, huge fest mime

Snuggles BallMert F, yellow shirt, baggy red pants harn, umbrella
Mr. Hobo BG Circus M, cigar, black hair, finy hat vialin

Clarabelie Belmont Senior Center F. pink hair, huge flower, blue dress yelling, dancing
Scooler Qakland Hospital M, blue hair, red suit, huge nose balloans

Zippo Millstone Mall F, arange suil, baggy pants dancing

Babe Earl's Autas F, all pink and sparkly baolancing, #te car
Bonzo M, in dreg, polka dotted dress singing, dancing
Sniffles Tracy's M., green and purple suil, pointy nose

123



sharpen =olution

n your pencil
L ! Skt

Zippo spott e SINaNg

Shuggles now weaning
oaggy blue pants

L| o i
.anx{:n Sighted ot
Dickson Pk

Sriffles seen climbing
into ting e

Mr. Hobo last seen at
Party for Eric Grey

The clowns are on the move

Your job was towrite the SOL 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.

INSERT INTO i'_|¢wh__|an

................................................................................................

L Zipps, ‘Millstone Mall', 'F, ovange sut, basgy pants, .

d“"!??aﬂ:'

[HE E—R.T | Il‘*lI TO & |-n'wr_l n-F!;r

-----------------------------------------------------------------------------------------------
................................................................................................
------------------------------------------------------------------------------------------------

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

----------------------------------------------------------------------------------------------

INSERT [NTO |‘_|Dwn_-r$a I}&m‘}- E_qrﬁ‘{ Ly estave “,IMJL':‘

VﬁLHE_E K:’_._____ 4§ .],W-r UP‘R“C".I:%FP:'Gm“E‘-----“....://r

............................................................................................
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delete

' update

name last_seen appearante adivities

Elsie Cherry Hill Seniar Center F, red hair, green dress, huge feet balloans, lile car
Pickles Jack Green's party M, crange hair, blue suit, huge feet mime

Snuggles BallMart F, yellow shirt, boggy red pants harn, umbrella

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

Clarabelle Belmont Senior Center F. pink hair, huge flower, blue dress yelling, dancing
Scooter Oaklend Hospital M, blue hair, red suit, huge nose balloons

Zippo Millstane Mall F, arange suil, baggy pants dancing

Babe Earl's Autos F, all pink and sparkly balancing, ktle car
Bonzo M, in dreg, polka dotted dress singing, dancing
Sniffles Tracy's M, green and purple suil, painty nose

_::-.l'r"r'n Wil sone .'1-'|.-_'|i o A :}'_" '.ul'E '11.}-.2:9‘..' T-Jr\-' g Ij-_'il.ll.lr.\:ll_ "":_!""2.
II‘JI'-II-'_'- [ ! !"l'-_l! '-"rln.'lr" F 'fC“-:\u.' £hiv e, k.'.-_'iﬂlﬁlf I{'-:JE pantTs hobrm, 'Jm!lrflid
Bonzo Dithkson Parl M, in dvas, polka dotted dress srndyirdy, danting
r:m:_;' 3 T iy » Bréen .;'-r.d By 'i!l: :'Jll'_ :-'ull'-{"f noLe £l mine inTo t r'l.' L.y
— ) = S ; |

Vir. Mobo rarty tor Ol Or ay L iBar, b atk hair, 1 iy hat vl im

Aimwaind

e awEeEw

How can you find out the current location of a particular clown?
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can you query gala chmrlﬂfﬂﬂf-tﬂ”}"?

How our clown data gets entered

O cliswn trackers work on a vounteer basis, Sometmes clown

tracking reports sitin an mbox for a week or two before they get
cotered . And sometmes two people split the pile of reporis
up and enter data at the same time.

Keeping that m mund, let's look aeall the rows i our table for
Zippo, We can do a SELECT statement to get them:

File Edil

SELECT * FROM clown info WHERE name = 'Zippo';

Window Halp CelchTheClyam

e last_seen appeardnie adivities

Lippo Millstone Mall F, arange suit, baggy pants dancing

Zippo Millstone Mall F, orange suif, boggy pants dancing, singng
Zippo Oakland Hespital % F, arange suil, bagagy pants dancing, sing ng
Zippo Tracy's \‘.I F, arange suit, baggy pants dancing, singng
Zippo BallMart ]II F, arange suil, baggy pants dancing, juggling
Zippo Millstane Mall ]I F, erange suif, baggy pants dancing, singng
Zippo DOakland Hospikal 'ﬁ:\ ]l F, arange suit, baggy ponts dancing, singng

A
These are also

These two records are evacthy alike

exactly alike This info repeats

d?l:_a-lh ahd ..;:}alr.

I there a way o fuery o elatas anl get omly the most recent
siehling of Iippnf Clan bt tell what her location was?



delete updats

Sure, that's easy. You just
look at the last record.

Unfortunately, you can't be certain that
the last record is the newest.

!Illi.':' ||i|'|'|' e |II|.||| e |H'|."”” |'r||"|‘||'|j_'| |i1|.||.|| al :ill.'
AT [IHIII.'. _I'I|||| ||'I1' ['I'[ill s |'|li|_|||'|| II;I"-'I.' wollen .~'||HTH|‘||
m the mbox, But even il 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 lactors thad
can change the order m which rows ina able are
stowed], These melude which RDBMS vou use and
it exes on vour columns (which we'll get o later)

You can't guarantee that the last
row in a table is the newest row

added to that table.
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considering table c==ion

Bonzo, we've got a problewm

Since vou can’t count on the kst record being the newest record, we've got a
problem. Our clown table gives us a st of where clowns were at some poini.
But the main reason the table exists is to tell us where the clown

was last seon.

Andd that's not all. Notice the dupheate records? We have two rows showing
Lippo at the same place domg the same thing. They take up space and will
show doswn YOI RIIEMS as VL takales get |ri:gut'|' and higger, ”l1|.lli:".l1|'
records should never exist in a table, In o [ew chapters, we'll Te
talking abouat why duplicates are bad and how to avoid them with good
table tfes:fgﬂ. You'll see how to create tables that will never have iElI;ﬂiL'illL'

|'I:'I'l'|'|1!.‘-.. Hnl.ll 'I'iHIH TN Ii'|1‘i- ’.ﬂi'llh on ||'|.'|'|.:I| Wi A Iill I |!"\, olir 1‘HiH|.|]|1_:: l'.!l!l-l'

s that it will contam useful data.
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Dum

('}___: Why can't we just assume the last record is the
most recent?

A: The order of records in a table s not guaranteed,
and soon you'll be modifying the crder of the results you
get. You can't have absolute confidence that the last entry
is really the last inserted record. Also, simple human emror
coukd misarder a table, Suppose we enter two [NEERT
stalements for the same cdown. Unless we make a point of
remembering which sighting came first, after that data s in
your table, we won'l know for sure which came firsl

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

A: Let's extend the example, We've been fracking the
same clowns for many yvears. 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 fo the last one, which we hope is the
maost racant

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

Chapter 3

there are no
b Questions

A: Absolutely. Take our current example. The table as

it stands now not anly gives us the last place a particular
clown was spotted, buf it also gives us a history of their
moyements. This is potentially useful information. The
problem is that we don't have any clear information in each
record that lells us when this took place. If we add in a
column with the current lime and date. suddenly we're able
te frack clowns with great accuracy.

But for now, we need fo get those nearly duplicate reconds
out of aur table to simplify things.

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: Badly designed tables are common in the real wodd,
and most people who learn SQL find themselves having o
fix other people’s S0L messes

There are a number of tlechniques for cleaning up duplicate
rows. Some of the best ones involving joins, a fopic covered
later in this book, At this point you don't have all the ook
you'll need to fix bad data, but you will when you're done



delete 2nd update

Getting rid of a record with PELETE

It looks like we're going to have to get rid of some records. To make our
table more vseful o us, we should only have one row per clown: While
we wadt lor a new Zippo sighiting to come m, one that we know will be the
most recent, we can get rid of some of the old Zippo records that don’t
haelp v,

The DELETE statement is your tool lor deleting rows ol data from vour
talile, It uses the same type of WHERE clavse that you've already seen. See
il ot cam core Lipe willy the |i_u|||I syrlax baesfiores e sl 1t o Vel

Here are the rows for Zippo again:

name last_seen appedran activities

Zippo Millstane Mall F, orange suit, baggy pants dancing

Zippo Millstane Mall F. crange suit, baggy panis dancing, singing
Zippa Cakland Hospital F, crange suit, baggy panis dancing, singing
Zippa Tracy's F, crange suit, baggy pants dancing, singing
Zippo Baoll-Mart F, crange suit, baggy pants dancing, juggling
Zippo Millstane Mall F, crange suit, baggy pants dancing, singing
Zippo Oakland Hospital F, orange suit, boggy pants dancing, singing

DELETE Statement Magnets

We wrole a simple command that we could use to gelt 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

Sensiig I WHERE i l DELETE b
clown ingg ‘ name i I activities .
7 singing i
Jl I;

\

- i
I h# L . " i

= ='|I.a|.'-!.rs, fDI‘hm.—ll.l fﬁh-’.-lllt':f' E!-LPPG
oPeratov:, and r.,-.-,..{l:.|m: wWere
toe small to pek op Feel free

to add a3 many as You need
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DELETE statement magneis solution

DELETE Statement Magnets Solution

We wrote a simple command that we could use to get nd 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,

dwlike Lhe EE—LEI?F ‘Itﬁl!‘.l!n:h{,. ol

dIDnI'IZ have to tell it what 4o delete.
1t will delete the entive vetord

e A
lit

L dhould have added an equall
E:r;;:v, auckes on either side :F

the danting n-aﬁn#‘li. and 2 semitolon

/— 1o tam?l.t‘i;t the Eommanil

N ECsyrm R
F

E?f:.-:.1|:'|:*.. which Lable 4o

vemove the vow tvom

Make sure you dont r{m’ﬁfll_ ﬂ:-'lIWIJrERE tlause from the previcus charter
Jour WHERE tlause, or you i h’ Y Comes " handy heve This is how we
delete all ot Your rows PeLity tnaﬂ:l‘}' whith vetord 4o DELETE

You |Id1dh.'i'. need these magnets
For the tommand

T

You can use WHERE clauses with
DELETE statements the same way you

use them with INSERT statements.
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Using our new PELETE statement

Let's uge the DELETE statement we just created. [t does exactly

whar 1t sounds Iike i should, All records than match the WHERE
conditon will be deleted from our table,

DELETE FROM clc::wn_infc:

WHERE

delefe

activities = 'danecing';
name last_seen Hppecran e activifies
Elsie Cherr}r Hill Senicr Center F, red hair, green drass, hugﬁ fest balloans, litle car
Pickles Jack Green's party M, orange hair, blue swil, huge fest mirme
Snuggles Ball-Mart F, yellow shirt, baggy red pants horn, umbrella
Mr, Hobo BG Circus M, cigor, black hair, tiny hat vialin
Clarabelle Belmont Senior Center F, pink hair, huge Aower, blue dress yelling, dancing
Scoocter Ockland Hospital M, blue hair, red svit, huge nose balloans
Babe Earl's Autos F. all pink and sparkly balancing, litle car
Bonzo M, in drag, polka detted dress singing, dancing
Sniffles Tracy's M, green and purple suil, pointy nose
Lippo Millstone Mall F, orange suit, baggy pants singing
Snuggles Ball-Mart F, yellow shirt, boggy blue pants harn, umbrella
Bonzo Dickson Park M, in drag, polka dotted dress singing, dancing
Sniffles Tracy's M, green and purple suil, pointy nose climbing into tiny car
Mr. Hobo Party for Eric Gray M, cigar, black hair, tiny hat wialin

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

update

[ his 15 the
vELor

i !I
anILh Wi

be deleted
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DELETE ru//es
PELETE rules

= Youcan'tuse 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

'E!‘!EE'E are no "
Dumb Questions

Q_: Is there any difference in using a WHERE with a DELETE
versus WHERE with SELECT?

A: Mo difference. The WHERE is the same, but what SELECT
and DELETE do is significantly different. SELECT retumns 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.
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delete 2nd update

- BE the DELETE with
_ WHERE C(lauses

Become one with a series of
DELETEs with WHERE

-]
Ry
" ]

clauses with ANDs
and ORs to determine
whether or not they
would delete any rows.
Draw a line to the
DELETE FROM doughnut ratings TOW Or rows esach
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
locatien fime date type rating cemments
Krispy King 8:50 am 27 plain glazed 10 almast perfect
Duncan’s Donuts 8:59 am 8725 HULL & greasy
Starbuzz Coffee 7:35 pm 5/24 cinnamon cake 5 stale, but tasty
Duncan's Donuts 7:03 pm 4126 jelly 7 not encugh jelly
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bethe DELETE

BE the DELETE with
_ WHERE Clauses Sﬂlut]ﬂn

\ “fou became one with a series of
DELETEs with WHERE
c]auses with ANDs
and ORs to determine
whether o not they
would delete any rows.

Draw a line to the
DELETE FROM doughnut ratings row or rows each
query deleted:

—e e

WHERE location 'Krispy King' AND rating <> 6; .

H*—-.
“\\\
¥ o] 2 2 Mo matthes, d.ld
WHERE location = 'Krispy King' AND rating = 3; | DELETE
o -
_ Ne matehes, did \
WHERE location = 'Snappy Bagel' AND rating >= 6: L DELETE |'|
ma I o it o I =

WHERE location = 'Kris King' OR rating > 5;
py King g =
S T
\R‘
WHERE location = 'Krispy King' OR rating = 3; —_— \
N N
WHERE location = 'Snappy Bagel' OR rating = 6; Ne "r":fl . ':"i
not LA |
doughnut ratings
location time date type rafing comments
Krispy King 8:50 am 27 plain glazed 10 almost perfect ¥
Duncan's Donuts 8:5% am B/25 MULL & greasy
Starbuzz Coffes 7:35 pm 5724 cinnamen cake 5 stale, but tasty i /.I
Duncan's Donuts 7:03 pm 4,26 jelly 7 not encugh jelly J:i:
These NULL values mdy Lause You problems in Future aueries. [t's better 4o -

an-r sort of value than legve 3 NUL L value in 3 folume secaute NULLs ean't be
= - - F YW L—ta=3 s ]

found wi th an equality condition
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delete 2o updare

The INSERT-PELETE two step

There's only one record for Clarabelle in the entive table. - )

i : o P LR i I
Smee we only want one row per closn that holeds e Only her ats Ty 15 dikrerent
micsl recent imdormation, we just need Lo create one new / krem the twrrent vow

record and delete the old one.

-
F
i Lol cnoted Jancing ot
Clarciele spoTted S =7 2

b

— [ job was te add this data Le Lhis
table. We've iutt showind one |ing .;-l:

4 Lab| ik 121 1
he table on Page |3l to save spate

+ Senior Center,

Betmon o _
F|wﬁhThH&F‘”wﬂ'

e aress

Vs
name last_seen appearane adivities
Clarabaelle Belmant Seniar Center | F pink hair, huge Aower, blue dress yelling, dandng
o First. use the THSERT to add the new information (and all the old information, too),
= g™ " 0 PLAT |':|I| +hr
INSERT INTO clown_info e INSEAT e e
E B / .—.-r-u..lr..E'rI data F.iﬁ'd just 4 LEYIng

P{ l._h: Eobumn You need to Ehange

('Clarabelle', 'Belmont Senior Center', 'F; pink hair,
huge flower, blue dress', 'danecing');

name last_seen appearanie activities
INSERT Cloraballe Belmont Senior Center | F, pink hair, huge Hower, blue dress yelling, dandng
_.4 Clarabelle Belmant Seniar Center | F pink hair, huge lower, blue dress dancing l
9 Then, DELETE the old record using o WHERE clause,
DELETE FROM clown info
WHERE S Use 3 WHERE tlause 4o find
e s . and DELETE 4 i
activities = 'yelling' the old record
AND name = 'Clarabelle’:
Mo were lefi wath just the new record.
name lnst_seen nppearance adivities
Clarabelle Belmont Senior Center | F, pink hair, |'|ugr.t flower, blue dress duncing
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sharpen your

LIse INSERT and DELETE to change the drink_info table as
requested, Then draw the changed table on the right.

drink info

drink_name tost warbs wlor ive colories
Blackthom 3 B.4 yellow ¥ 33
Blue Moon 2.5 3.2 blue Y 12
Oh My Gosh 3.5 8.6 orange ¥ 335
Lime Fizz 2.5 5.4 areen Y 24
Kiss on the Lips 5.5 42.5 purple ¥ 171
Heot Gold 3.2 32.1 orange I 135
Lone Tree 3.6 4.2 red X 17
Greyhound 4 14 yellow ¥ 50
Indian Summer 2.8 7 brown 5 30
Bull Frog 2.4 21.5 tan ¥ 80
Soda and Ii 3.8 4.7 red M 19

Change the calories of Kiss on the Lips to 170.
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delete a0 update

d rmlf.__m-Fo

drink_name tost tarhs tolar e talovies
Blackthoen

Blue Moon

Oh ."'-'1‘;( lﬁmh
Lime Fizz

Kiss on the Lips
Het Geld

Lore Tree
Greyhound
[ndiar Summer
Bull Freq

Seda and |t

Is this another of your trick exercises?

Make all the drinks that cost 52.50 cost $3.50, and make
all drinks that currently cost $3.50 now cost 54.50,
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sharpen =clution

rpen your pencil
; Sdutlun LIse INSERT and DELETE to change the drink_info table as
requested, Then draw the changed table on the right.

dr ink_i nfo

drink_name tost warbs wlor ive colories
Blackthom 3 B.4 yellow ¥ 33
Blue Moon 2.5 32 blue Y 12
Oh My Gosh 3.5 8.6 orange ¥ 335
Lime Fizz 2.5 5.4 areen Y 24
Kiss on the Lips 5.5 42.5 purple ¥ 171
Heot Gold 3.2 32.1 orange I 135
Lone Tree 3.6 4.2 red X 17
Greyhound 4 14 yellow ¥ 50
Indian Summer 2.8 7 brown 5 30
Bull Frog 2.4 21.5 tan ¥ 80
Soda and i 3.8 4.7 rec] P 19

Change the calories of Kiss on the Lips to 170.

Change the yellow values to gold.

INSERT INTO drink infe VALUES ('Blackthorn’, 3, 84, aeld, W, 33),

'I..'_.|'r|f';,ll'||_ur.[i'., 8- | &, 'n:.u|d', ¥, 200

b B RS A b b S B SR B A bR BB R AR E bR B bbb B S S AR F b EE R E A B A AR EE S S AR bR S AR RS dE PR

E FROM deirk _1-»'1:-.} WHERE toler = "‘;.'n.*”cw;
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delete a0 update

drink_inke
drink_name tost tarks tolor iite talories
Blackthorn 3 a4 gold Y 1
Blue Moon 35 31 blue 4 Iz
Oh My Bash &5 8b oranae e 5
Lime Fizz 35 54 green Y 14
Eiss on the Lips 55 &1 5 purple ' 7o
Hot Qold 31 32| oranae N |35
Lene Tree ib 42 red Yy I7
fﬁv\:ﬁnuhd & 1% geld Y 50
[ndian Summer 18 71 b o N Era
Bull Frug 1b 215 tan ' €0
Soda and It 18 &1 ved N 1
dhould look like after you make

-!lhlf_ (41 'gl'nﬁ‘l: "-I|'-::|ul' 'i:.F.IH‘_Ill'

1|n‘ ".hﬂr-“'f -I.uulr'!p i '-'l.h'
"'m'.' el Y dN L]

be noa di {Eevent order, but

'+ ttﬁllf mEdn a*fth'rn' Its not 3 trick ques tion, but it is
to Lhink about ot apgllinn

/_‘ e $350, the " I,I:%:huhw“"'”aﬂdnrk
rle..: ;_’)J "l"‘l"-&-f"

N F WO I\J.-'Ill

Ve raised Lhe Pride of | the [.'-||..r m ﬂ-'; |-_,-~r- r
¥ F W

jinlun .--.f ead, you need ¢ o thange the lvaer

et I |- c, 3

,n:':_ T ir 350 4 p‘u?ﬂ' and then the

£ I:|I|IL.||- Moon 1o 13580

Make all the drinks that cost $2.50 cost $3.50, and make j

all drinks that currently cost $3.50 now cost 34.50. v

rEm rr‘["'!'f i

Is this another of your trick exercises?

“1 T |h 'ﬂ d'”"r |r*-:l |.r|...,l L"}_'h ""'l" '1"1|f Qo I‘l q’ ‘Q"". r.lrar"-'t I“_fr... l:‘:'h
'[LF |"E\.Er d'r"rl ||r-¢|‘".lh ir{[- |‘o‘|’_

Lip —_— . r x | r"-'-. & s T
I|"L_\,l|::|'\'I [ INTO drink _imta AL ”E'r_. Cplue M r:*nn. -, _-'. h"l.pl‘ T bd,
A TN R T ) b e N T e ke e e L LLLE R L LD R A A A L .

(Lime Fizz), 35, 54, 'ween, 'Y, 200);

.I:'E-LET -E- F:l:-:f';.'lln"I d'r:'nif. |r'r:.l r‘"ﬂ'!’l.::-ll'-(E 4'.05_}_ — 4' g 5

Bonus points if you put both of your INSERT statements into a single INSERT!

are here » 139



cautious DELETEN

Be careful with your PELETE

Each time vou delete records, vou run the risk of accidentally

Use DELETE camful[y.
Make sure you include a
’lr‘EEiSE WHERE clause to

target 1119 exacl rows you

cleleting records vou dhidnt mtend 1o remove, Take fn
exarple i we had to add a new vecord lor Mo Hobo:

e o .I"rdr' .-I i'.-Jl-.'i.j I|_}i’ ]'I'.'.':;_'J

/ at Tracy's

i + I i I
Teve & The inrormaLidn

really want to delete.

we need 1o add, and the

|i.'ri-r1: l'u_: [i-:" it

L

] L'on T

et

l:;\-'r u.u‘_'= .-]E-L"--‘: I.'h"-

__ batkslash charatter n

INSERT INTO clc}wn_inft::

VALUES

('"Mr. Hobo', 'Tracyk1s‘,

—

'M, cigar,

front of your apostrophe

black hair, tiny hat', 'wiolin');

name last_seen appearanoe aitivities

Elsie Cherry Hill Senicr Center F, red hair, green dress, huge fest balloons, litle car

Pickles Jack Green's party M, crange hair, blue suit, huge feet rrifme

Snuggles Ball-Mart F, yellow shirt, boggy red ponts horn, umbrella

Mr, Hobo BG Circws M, cigar, black hair, finy hat vislin

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, singing

Baobe Earl's Autos F, all pink and sparkly balancing, litle car

Bonzo M. in drag, polka dofted dress singging, dancing

Sniffles Traey's M, green and purple suit, pointy nose

LZippo Millstone Mall F, crange suil, baggy pants singing

Snuggles Ball-Mart F, yellow shirl, 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 clmbing inta finy car
DELETED | Mr. Hobo Party for Eric Gray M, cigar, black hair, tiny hat violin

HMI. Hobo Tracy's M, cigar, black hair, finy hat vicln l.

140

Now you

he the DELETE




delete 1nd update

BE the DELETE

Below, you']] find a series of WHERE clauses
for a DELETE statement designed to
clean up the cJown_info table on
the facing page. Figure out which
ones help us and which ones
creafe new probJems.

Does this help us? If not, state why not.

DELETE FROM clow n_in fo

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 = 'DiGKSOR PArK'; S,

---------------------------------------------------------------------------

WHEEE name = 'Mr. Hobo!
OR last seen = 'Oakland Hospital';

Now write a single DELETE stafement that oot essnesssnnes
can clean up the extra Mr. Hoho records
without touching any of the others.
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be the DELETE =cluiion

DELETE FROM clown info

o .
( afooter also haz 3 rew that matches $his

WHERE last seen = 'Oakland Hospital';

( We don't want to delete the new reterd

WHERE activities = 'wviolin';

WHERE last_seen = 'Dickson Park'
AND name = 'Mr. Hobo';
The AND means both have to be true

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.

142 Chapter 3

BE the DELETE Solution

Below, you'l] find a series of WHERE e]auses
for a DELETE statement designed to
clean up the eJown_info tahe on
the facing page. Figure ouf which
anes help us and which anes
create new prob|ems.

Does this help us? If not, state why not.

Aleo deletes Seooters veeord

B e e P LR R T

. r o [
Ddtj-.h all o M Hobo's retords,

lhfludln:_- the new one

a
Dfltt-l!: ony onf ot l'll-"‘;r H'q.lbn:lls.

....Doesnt delete amything.

Deletes Bonzo's and Stocter's retords, along with

................................... o e R e Rt
C (!
the old vetords +or Mr Hobo
TR s P s PR PP T TSP PTPr T

o Deletes all of Mr. Hobo vetords neluding

o the rew one, and deletes Stooters

DELETE FROM c|r:mrn_m1l'r:u

N}ERE name — '."-";-' Habo'

JAND last_seen o TeaeyNss



delete ar

Seems like you deleted things you
didn't mean to. Maybe you could try a
SELECT first to see what you'l delete if
you use a particular WHERE clause.

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 hoth can use the siume WHERE clause,
the rows that the SELECT returns will echo the
rows that you'll DELETE with that WHERE clause,

115 o safe way toomake sure vou aren’t deleting
anyiling acedently, And a0 will help you be sure
vour re getting all the records you want to delete,

! update
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imprecise DELETE woes

The trouble with imprecise PELETE

DELETE is tricky. I we aren’t careful, the wrong data will be
tareted. We can avold targeting the wrong data il we add
another step to our TNEERT-DELETE two-step, Ul‘lﬂﬂgﬂ' ﬂﬂl}r ﬂ.‘l‘E I"E{]ﬂI'JS
Here'sa THREE STEP plan we can [ollow: 1] .
you mean to by using a

SELECT statement first.

o First, BELECT the record you know has to be removed to confirm you're going o
clelete the right vecord amd none of the wronge ones,

SELECT FROM clown_ info
WHERE
activities = 'dancing';

last_seen dppearanie adivities

Millstane Mall F, orange suit, baggy pants dancing

e Next, INSERT the new record,

|I\“f_l-'~r<-[ the vetovd wiind Al the
INSERT INTO clown_info orininal data and just altering
i the tolumn you need to thange

('Zippo', 'Millstone Mall', 'F, orange suit,
baggy pants', 'dancing, singing');

name last_seen appearan<e adivities

Zippo Millstane Mall F, orange suit, baggy pants dancing

Millstone Mall F. crange suit, baggy ponts dancing, singing #‘




delete «nd update

e Finally, DELETE the old records with the same WHERE ¢lause you wsed
with vour SELECT back at the start of the ol three-swep,

DELETE FROM clown info
= Use the WHERE tlause you

IERE - wsed to SEI FOT the retord

e 'da.ncing" : ;ﬁh the new step | o Find and
DELETE the old vetord

| adivities

I Zippo | Millstone Mmall I F, srange suit, baggy pants | dancing, singing

MNow we're left with just the new record.

name lnst_seen appearance ndivities
Millstone Mall F. arange suil, baggy pants dancing, singing

Zippo

aronge suit, boggy pants

F,

Wouldn't it be dreamy if I could
change a record in just one step
without worrying if my new record
gets deleted along with the old one.
But I know it's just a fantasy...

Millstone Mall
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UPDATE |

Change your data with UPDATE

By noww vou should be comlortable using TNEERT and DELETE to keep vour tables
upr to dhare, And we've looked at some wavs vou can use them together o mdnectly

mocily a partoular row

But instead of wserting a new row and deleting the old one, you can repuorpose, o
reuse, oo that's already 1 vour table, changng only the column values you wiant

o chanoe,

The ?":U_T.ﬂ:n-.'mrnl i called UPDATE, and it does 1'.’&:11"1]!{ whiat it sounds Tike

it dhoes, It updates a column, or columns, (o a2 new value, And just hke SELECT
and DELETE, vou can give it a WHERE clause to indicate which row you want 1o
OPDATE.

Here's UEDATE i action:

UPDATE doughnut ratings iavd
| . s Heres a stanfdY
Phis is where ve _—> SET MERE tlavse, v

v whad Li ¥
=¥ W NaT P " W L'
oL ThE new ke the ones Yo :

value should be type = 'glazed' = 1y epLECT

WHERE type = 'plain glazed'; and DEL

The SET kevword tells the RIIBMS that it needs to change the column belore
the equal siom o contan the value alter the equal sign, In the case above, we're
changing *plain glazed' wjust "glazed® in our table, The WHERE says

o ety o ll:l]]ul‘ privs where e 1% ']'- 1in glazed ks

doughnut_ratings
location fime date type rating womments
Krispy King B:50 am P27 plain glazed 10 almest perfac
Duncan's Donwts 8:5¥ am 8/23 FHULL - greasy
Starbuzz Coles 7:35 pm 5/24 cinnamon cake 5 stale, but tasty
Duncan’s Donuts 703 pm 4,326‘7&"}' 7 not enough jelly

doughnut ratings

letation time date type rating comments
Krispy King 8:50 am 9f27 10 almost perfact

Duncan's Donuts B:59 am 8/25 rHULL é greasy
Starbuzz Coles 735 pm 5/24 cinnaman coke 5 stale, but tashy
Duncon's Donuts 7:03 pm 4/26 jelly 7 not enough jelly
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delete and update

UPPATE rules

= You can use UPDATE to change the value of a single column
or tableful of columns. Add more column = wvalue pairs
to the SET clause, and put a comma after each:

UPDATE your_ table

SET first column = 'newvalue',

second column = 'another wvalue';

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

therejare no
Dumb Questions
Q: What happens if | leave out the WHERE clause? AI Yes, you can, That would update fhe same row Ihe same
way. And it's fine for our four-row table. But if you had used that
A: Then every column in the SET clause in your table will be with a table with hundreds or thousands of records, you would have
updated with the new value changed the type on every single Krispy King row

0‘.’ There are two equal signs over there in the SQL query on Q_: Quch! How can | make sure | only update what | need ta?
the left page that seem to be doing different things. I3 that right?

s Just as you saw with DELETE, unkess you know for certain
A: Exactly. The equal sign in the SET clause says “set this column ~ YoU are targeting the correct rows with your WHERE clause, do a
eqgual to this value,” while the ane in the WHERE clause is testing o SELECT first!
see if the column value is equal to the value after the sign. 0 -

_+ Can you have more than one SET clause?

(\-1,: Could | have used this statement to do the same thing A' Mo, but you shouldn't need fo. You can put all your columns and
aver there? the new values for them in the same SET clause, as shown above.

UPDATE doughnut ratings SET type =
‘glazed’ WHERE location = 'Krispy King';
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no maore DELETEN

UPPATE is the new INSERT-DELETE

When vou use UPDATE, you're not deleting anything. Insead,
vou're recyeling the old record into the new one,

" "
) i L |4I|- i-\"‘" |. ThéEn ~|'::': Tarmf :,J. !:h-' table Lontad niRg
i+ 3y with ¥l & I
Ll
The veford You wan
W @
, ull
W

UPDATE table name
Goi“= —> SET column name = newvalue

L You g

9oing to make o

By WHERE column name = somevalue;

}:-\.

R AR UPDATE statements

can replace DELETE/
INSERT combinations.

Lt see thus inoacton as a command thal
will work with the clown info wble

WUPTATT .
AFLIAT Ea 'ﬂ[dr-j "

!';' the &lowe into table

Lhanas +h valu \l-' .

in the i.-'r:..ir ._,:-‘__r _ I] E] JH II E: c I Own 1.1 I O F_;-"'-—-u._-\ ML ||r'.|'.-“'| ‘:'II'.I'.' !r..'n‘.r.:.l:i.'-!"
I I £ \ FEAE

o L A= T .-...l-;-{_'ﬁ

‘" s SET last seen = 'Tracy\'s' """

-, WHERE name = 'Mr. Hobo'
4

Heve's the WHERE

AND 1ast_§een = 'Dickson Park';

tlause to pretisely 7T
cetiby the vetord to /
| 1
hamae—ir the ;.n-'.h_.- o -
E=sy . ar
with a o
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delete =nd update

UPPATE in action

Using the UEDATE statement, the last seen

colummn ol Me Hobos record 15 changed from Mr. Hobo sightec
iy i M, O signted
Dyickson Park to Tracys, I

i 'I'rw::qjl'.e-

"

Heve's £he m-F:-rmaiJon we

- "eed 1o add, g,
UPDATE clown info £ uPpaTe o ui T:d
SET last seen = "Tracy\'s' @it
WHERE name = 'Mr. Hobo'

AND last seen = 'Party for Eric Gray';

name last_seen appearante netivities
Elsie Cherry Hill Senior Center F, red hair, green dress, huge fest balloons, litle car
Pickles Jack Green's party M, orange hair, blue suit, huge fest mime

Boll-Mart F, yellow shirt, baggy red pants hon, umbrella
Heba BG Circus M, cigar, black hair, tiny hat widlin

Belmont Senior Center F, pink hair, huge flower, blue dress yeling, dancing
Oakland Hospital M, blue hair, red suil, huge nose balloans

| Hl:lnna Mall F, erange suil, baggy panis dancing, singing
irl's Autos F, all pink and sparkly balancing, litle car

M, in drog, polke dotted dress singing, dancing

singing

s 4 - hon, umbrella
UPDATE i’ L : . singing, dancing

aly nose climbing inte tiny cor

wiglin

Hiinﬁ HPDHTE, ’r:m"rt cd!{mg in
place, o there's no visk of deleting
intorrect daly 'f&J'thm.gh You do
averwrite :ms‘f;mﬂ datal
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sharpen your pencil

harpen your penci
® 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.

erees A DT Ao 0 et eeceseeeseesense st eneanesnsianeesamsasaesens

s e e STy = I
Jlrﬂj nsl_ule B H;jll q ------ .EEJ:_'.T__5"_":{:}3‘_1'_’!:_55___——___';'_.,:5,_,13_ ---------------------------------------------------------

Sr.uuugl-‘:.u. NOW waaring
DOSIEINEEEOS [ oessunn e ssnes s A S s s R sy SRS

................................................................................................

o
BON20 sightead o

Vickson Park

...... e R R TR T g P R P RO Sy =g e e e PR P T 1

Criffles seen climbing

................................................................................................

into ting can

Mr. Hoba st sean af

S LN ot S
party tor Eric Gray
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delete

' update

name last_seen appearanie activities

Elsie Cherry Hill Senior Cenler F, red hair, green dress, huge feet balloons, litle car
Pickles Jack Green's party M, crange hair, blue suit, huge feet mime

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

Mr. Hoba BG Circus M, cgar, black hair, finy hat vialin

Clarabelle Belmont Senior Center F, pink hair, huge Hower, blue dress yelling, dancing
Scooter Oaklend Hospital M, blue hair, red suit, huge nose balleons

Zippo Millstane Mall F, arange suil, baggy pants dancing

Babe Earl's Autos F, all pink and sparkly balancing, e car
Bonzo M, in dreg, polka detted dress singing, dancing
Snifflas Tracy's M, green and purple sul, pointy nose

name last_seen appearante attivities

.:_'..: e Chery y Hill Serior Center F ved haiv, areen drgss;, huoe '-.xr-'_ balloons, ittle car
Fiekles Jatk Greens r_.*_.'ir‘.'lf M, orarae hair blue suit huae Fert mime

Sruagles

Mr. Hobe

Clarabelle Belmont Serior Center F pink hair, huoe Hower, blue dress yelling, darting
f.!'.-;...T_:'u r‘.‘i*'.:-lflj "-_l'.L'-'._'.-:.' M, l‘fl.:i: Raiv, rt::.' 'lJli'_. h;.l'llt'_ noLe i‘.& Fole] jh

Zippo

Pabe Earl's futos F. all pink and sparkly balanting, | ttle far
Bonza

En'.-FFI::.
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sharpen =olutions

— dgdharpen your pe_ncll
(ﬁi 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.

Zippo spottedsnding

e dont £ it 1o thraw 3w
N er ko thats Fwesdy
......................................................... Tasqiecssiicsssanoe: ohamP L

[ Makte sure 45 mtluded heve
QWJgg[PH A We-ﬂl“iﬂg i Hﬁm—rﬁ'ﬁ!ﬁm’_‘ﬂwpa- .........................................................

ooaggy blue pants

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

HPDA_I' E’- ird'ﬂn_lhill:a
---u115-ET-réH:-“;EE‘rr:rE-JIDqI}-E;-Pé;EP+H rrrrrrrr it brrRRRdd A b s A s AR RE AR L) THERFFESR

...... | e R

:EDI’I}.’{_'J th&:‘frI tad o
U|DH::J-GI"'I P-jr‘.h’

R T TR T T T e e P S R R T P S T T Py FEEEEEE A FEEEPEEEREEE AR PR R RSB KRR "

...... upm'pﬁﬂi,“",m':,

_____ SE—T ae:’g_wlbu_ﬁ 'f._’hr-hlr. _n_r_u‘l:_a j:_-_r-_*f__f:gr_'___
TUUWRERE mame = TSnillles, T

crirfles seen climbing
into ting e

Mr. Hobo st seen at

party ror Eric Groy
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delete 4

o updare

name last_seen appearanie adfivities

Elsie Cherry Hill Senior Cenler F, red hair, green dress, huge feet balloons, litle car
Pickles Jack Green's party M, orange hair, blue suit, huge feet mime

Snuggles Ball-Mart F, yellow shirt, boggy red pants horn, umbralla
Mr. Hoba BG Circus M, cgar, black hair, finy hat vialin

Clarabelie Belmont Senior Center F, pink hair, huge Aower, blue dress yelling, dancing
Scooter Oaklend Hospital M, blue hair, red suit, huge nose balleons

Zippe Millstane Mall F, arange suil, baggy pants dancing

Babe Earl's Autos F, all pink and sparkly balancing, itle car
Bonzo M, in drog, polka dotted dress singing, dancing
Sniffles Trocsr's B igpieny cond el il il it

e
he h-gl.' 'f*\'-'\i"'l'.j: I'lr.|'-'-:r|

T charaed

betause we didn't UPDATE Ehian

name last_seen | | appearance activities
.:_'..i:uc Chery Y Hill Serier I{:..',rtlr,&'rf F red haiv, green dress, hue ':-f: balloons, ittle car
Fickles Jatk Green's party M, orarae hair, blue suit, huae feet i
Sruggles Ball-Mart F. yellow shirt, bagay blue pants horn, umbrella
Mr. Hobe (| Erie a:afs Party \,I M, tigar, black haiv, 'I;in]l hat vielin
' B
Clarabelle Belmont Senior Center F pink hair, huoe tlower, blue dress yelling, darting
'.-.:'.c.-:.'T_ &Y f:&v'.'.;'n.r d ‘:'fﬁ:l_-'-'l_'.-:.' M, l‘.iuﬂ Raiv, 1-:::.' ".uli'_. ha.l:ll-.‘_ oS i:a |aons
Zippo Millstone Mall F. orange suit, bagay pants | simgjrg
Babe Earl's futos F. 4l pink and sparkly balantir o, | ttle car
Bonzo | Dickson Pavk ’_;I M, in dvan, pelka dotted dress singing, danting
~— " —
Sriffles T'ratnr's \\\. M, areen and purple suit, ?nin‘h\f nnsc?r (ﬁ;;hna'::tn flﬂj‘]
ki 1 ¥

Only the parts

we SET on

of eath vetovd that
T he UPDATE have tharned

[
+iv e

TWE V& TRaTy e

it | Ll s na0%
- = i

way batk on Fanc 4
L}
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UPDATE

UPPATE your prices

Remember when we ivied 1o change some of the prices
mthe drink infotable? We wanted o change the
§2.50 drinks 1o $3.50, and the $3.50 drink to $4.50.

drink info

drink_name cost carbs wlor ie valeries
Blackthorn 3 8.4 yellow Y a3
Blue Moon 2.5 32 blue ¥ 12
Oh My Gash 3.5 B.5 orange ¥ 35
Lime Fizz 2.5 5.4 grean Y 24
Kiss an the Lips 5.5 42.5 purple ¥ 171
Hot Gald 3.2 321 orange g 135
Lone Tree 16 4:2 red ¥ 7
Greyhaund 4 14 yellow : 50
Indian Summer 2.8 A brown M 30
Bull Freg 2.4 21.5 fan ¥ =1e]
Soda and It 3.8 4.7 red M 9

Let's book at how we can approach this problem using an UFDATE
statement to go through each record individaally and write a series of
UEDATE statements like thas one:

UPDATE drink info
SET cost = 3.5 ¢
WHERE drink name = 'Blue Moon';

|
I
a

Cost. with fl added

; MEPE b b
We use 3 I""""'r--P.!- [ hoose
3 unigue Column 50 wWE Know

whith reford to wpdate
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delete update

— dgaharpen your pencil
A

Write TFDATE statements for each record in the

irinks infotable to add another dollar to the cost of each,
drink_name tost carbs twolor ite ealories
Blackthern 3 8.4 yellow ¥ k|
Blue Moon 2.5 3.2 blue T 12
Oh My Gosh 8.6 35
Lime Fizz 24

Kiss o

Cliy

Wait a minute. Why are you making us
do all this work? Isn't there an operator we
can use with UPDATE instead of changing
every single record by hand?

You’'re right.

Lt looks ke some clever operaton
wotld e gust the thing 1o help
ot here, Let's update all those
crmk prices without having 1o da
every single one by hand. . and
risk overwriting data we already
changed once,
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multiple-record LUFDATE

All we need is one UPPATE

O age column is a number, In SOL, we can perform basie math
operaiions on number colummns. [n the case of o cost column,
wee can justadd 1o for cach row inour table we need to change,
Here's how:

UPDATE drink_info ,
SET cost = cost + 1;
WHERE

drink name=
OR

'Blue Moon'

drink_pame=
OR

drink name=

Add | to L‘JET-.FF the
three Prifes (5150 and
$23.50 drinks) that we

need to Lhange

'Oh My Gosh'

'Lime Fizz';

thereqare no
Dumb Questions

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

(1:!'__: Can | use subtraction with a
numeric value? What else can | use?

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

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
NUMErc anes.

0_,: Can you give me an example of

when | might want to use multiplication? Q: Like what? Give us a hint.

Af Okay, for one thing, you can use the
function UPPER () 1o change the enfire
text column in your table to uppercase. And
as you might guess, LOWEER () will make
everything lowercase.

Af Sure. Suppose you had a list of items
in & table, each with a prica. You could use
an UPDATE statement and multiply the
price of each with a fixed number 1o compute
the price of the item with tax

156 Chapti

UPDATE

statements can be
meannghﬂﬂ;
records in your
table. Use them with
hasic maﬂ-l_o]uerai or's

to mani]:ulate your
numeric values,



delete and update

I guess it's good to know how to
update my data, but I really wish I'd
understood how to better design it
in the first place.

Data does change, so knowing how
- to update your data is crucial.
But the better job you do designing vour table,
||III |l:'.‘1.‘ llEilllillill'_'. :\“H-“ ilil"-’l' lin 'llll ll"l'l:'I.I”.. ‘.Ill.lrili
|.'I|.:lll" #lll'ﬁ'il_[lI |.i'|‘|':- Yl IFI) (KN !;J('I.I."' £ ||'|1' I'tiHH ;|'|'|
the table,

Interested? Next, we'll take a close, painless, look
at tahle destgn made lishy..,
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Z.. 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 iii.

DELETE

This is your $ool for deleting vows
‘*_F data from your table. Use it
with 3 WHERE ¢lause 4o precisely
pinpoint the rows you want +o
remave.




4 smart table design

*
. Why be normal?

.and then Mummy
called me her good
little helper!

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,

this is a new chapter
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fishing for data

Two fishy tables

Jack and Mark both created rables w stwore inlormation about

record-seiting fsh, Mark’s tmble has columms for the species aond
common names of the [ish, 1ts weight, and where it was caughit.
It doesn't include the names ol the people who caughn the lish.

f£ish_info o

tammaon spedes location weight
bass, largemouth M. salmaides Monigemery Lake, GA 221k 4 oz
iy Sl ©Old Hickory Lake, TN 25 0 oz
trowt, cutthroat Q. Clarki Pyramid Lake, NV 41 b 0oz
perch, yellow P. Flavescens Bordentown, Ml 4lb 3oz
bluegill L. Macrochirus Ketona Loke, AL 4lb12 oz
gar, longnose L. Osseus Trinity River, TX 501k 5 oz
crappie, white P. annularis Enid Dam, M5 5lb 3 o0z
pickerel, grass E. americanus Dewart Lake, IM 10 oz
goldfish C. auratus Lake Hodges, CA &lb 10 oz
salmen, chinaok 0. Tshawytscha Kenai River, AK 7 b 4 oz

160 -hapt

I'm an ichthyologist. T only want to search
my table for species name or common

nome to get the weight and location of
record-setting fish.

-
I hig _t'-';l-'lf only

L
has 4"'_""* ﬁl::-!'“pn,..-
-CmPIpee L |

o the
records 4k
- ds takls
over fheps

s
Tigh



smart 1a0'e design

Jack’s table has the common name and weight of the {ish, b icalso
contains the fivst and last names of the people who caughi them, and
it breaks down the location mto a column containing the name ol the

body ol water where the lish was caught, and a separate state column. This £able is also about retord-breaking Fish,
but it has almest Luite as many columns
J
fish records E__,-f“f
first_nome last_nome ammaon lotation stafe weight date
George Perry bass, largemouth Monitgomery Loke GA 221b 4 oz &/2/1932
Mabry Harper walleye Old Hickory Loke TH 25b 0oz B/2/1940
John Skimmerhorn trout, cutthroot Pyramid Lake MY 41 b0 oz 12/1/1925
L o] Abbaot perch, yellow Bordentown | ilb3ez 5711845
T.5. Hudsan bluegill Ketona Loke Al 4b12 0z 4/9 1950
Townsend Miller gar, longnose Trinity River X 50Ib 5 oz 7/30/1954
Fred Bright crappie, white Eniel Diam MS S5lb3oz 7731 /1957
Mike Berg pickerel, grass Dewart Lake I 1lb0oz &/7/1970
Flarentine Abena goldfish Lake Hadges CA &1b 10 oz 4171994
Les Anderson salman, chinook Kenai River AK #7 b 4 oz S/7/1985
/

I'm a writer for Reel and Creel maogazine.
I need ta know the names of the fishermen,
dates, and locations of the big cotches.

rpen your peracil

Write a query for each table to find
all records from Mew Jarsay.




en your pencil
et

Write a query for each table to find all records from Mew lersey.

I almost never need to search by
state. I inserted the data with states
in the same column as the town

We have to use 3 LIEE 1o
aet our vesults frem the a II

tombined eity and state w}

SELECT ¥ FROM Fish_info

WHERE lotation LIEE "N’

location
Bordentown, MJ

spedies

P. Flﬂ“i’;l ns

P!TC]'I‘ }"!" oW

I often have to search by state,
so I put in a separate state
column when I created my table.

This suery tan look -I'il'rl':f-{'.l"rl

at the state calumn \

-

WHERE state = 'NJ,; \\

first_name

last_name

lotation

weight

date

c.C.

Abbaot

parcl'u, yeﬂuw

Bordentown

MU

4lb3 ez

5/1/18485

1 '52 C (apier -




Q_: So Jack's table is better than
Mark's?

A: Na. They're different lables with
different purposas. Mark will rarely need
to search directly for 2 state because he
only really cares about the species and
comman 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 fable has a separate
column: to allow him to easily target states
in his searches,

Q_,: Should we avoid LIKE whan
querying our tables? Is there
something wrong with it?

A: There's nothing wrong with LIKE
but it can be difficult to use in your queries,
and you risk getting resuits you don't

want, If your columns contain complicated
information, LTKE isn't specific encugh
to tanget precise data.

i gjﬁﬂ'ﬁulﬂ
PQAWEWR

SAL is the language used by relational
databases. What do you think “relational”
means in an SCQL database?

tfqerell;re o

Dumb Questions

(;)__: Why are shorter queries better
than longer ones?

A: The simpler the query, the batter,
A5 vour 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,: So are you saying | should
always have tiny bits of data in my
columns?

A: Not necessarily, As you're starting
to see with Mark’s and Jack's fables, 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 tha
auto dealer might only need the car's
make, model, and VIN number

smart (20/e design

L)_: Suppose we had a street address.
Why couldn®t we have one column with

the entire address, then other coelumns

that break it apart?

A: While duplicating your data might
seem like a good idea to you now,
consider how much roam an your tard
drive it will take up when your database
grows o an enormous size. And each time
you duplicate your data, that’s one mare
clause in an UPDATE statemant yau'll
have to remember to add when your data
changes,

Let's take a closer look at how fo design
your tables the best possible way “or your
use,

How you're going to
use your data will
affect how you set
up your table.
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table-creation qguidelines

A table is all about relationships

SO s known as a Relanonal Daabase Management Svstem, or RDBMS,
Don't bother memorizing it. We only care about the word RELATTONAL®,
All this means to vou is that w design a Killer table, vou need (o consider
how the colummns relate 1o each other to describe a thing,

Thes challenge 15 1o deseribe the thing vsing colummns meaoway tet makes
getting the nformation out of it casy. This depends on what vou need from
the table, but there are RO Very bl hll‘"l'.l}- WO A te l|lu1.\' 'h']u‘n '!-'I'Ill.'l"t'

el i:||1_{ a talle

ﬁ Wﬂhﬂtll the main 'I_',hl.hﬁ

1. Pick your thing, the one thing you want o yonds your-Eable n
your table to describe. be about?

2. Miake a list of the information you need to .
know about your one thing when you're __— vt d
using the table.

3. Using the list, break down the information
about your thing into pieces you can use e v i Gl
for organizing your table. - ﬂ:ﬂ B st~

¥ Some people think thar RELATTONAL means muliple bl
rebnting v each ethier Tlhion's s correct
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smart (able design

: Can you spot the columns in this sentence Mark the ichthyologist used to describe how
\ -SE he wants to select from his table? Fill in the column names.
Eieﬂﬂl

I want the weight and location when I
search by common name or species.

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.

| last_name ' first_name

i

o o =
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exercise solution

Can you spot the columns in this sentence Mark the ichthyologist used to descrbe how
he wants to select from his table? Fill in the column names.

%Ly'tiun

| welght . location

I wont the weight and location when I
search by common name or species.

= [ pede ]

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 whera it's mentioned in the sentence.

P
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it wie dan"t nas a data
. --..l,i P LW T L rAnn't A tha dat

>ken down to that level.

easl, 1ot m this ease, ||'_!:L| k haed baseny t\]'iliuu
wiiche about the best places to go onvacation
[ catch a bag fish, then he might have wanted
FHTP|HHH”MTWHHIHH”H'HIHﬁHhT*FHHh]”Hd
ommmccdations nearby,

Jack only needed location and state, so he only

el o any colummns as he necded (o sve space

s database, At that point, he decided his data
broken down enough—1r is atomie.

167

But why stop there with Jack's table?
Couldn't you break up the date inte month,
day, and year? Yeu could even break the location
dewn inte street number and street name.

smart (ablc design

Cmewann

U PaweEw

What do you think the word atomie
means in terms of SQL data?

br:

Al

dan :
anil
5T
)
Fun
a|||l|
i |

Wis




atomic oais

Atowmic data

What's an atom? A e piece of information that can’t or shouldn’t be divided.
It's the same for vour data, When its ATOMIC, that means that s been broken
down o the smallest pieces of data that can’t or shouldn’t be divided.

30 wminutes or if's free

Consider a pieza delivery ouy, To get wo where

he's poing, he just needs a steeet number anc -
address i smgle column. For Tos purposes, e
that's atomic. He never needs o look for a

single street number o 1S own,

It fact, 1l has data were broken mito streel
number and strect name, his queries would

IL:-l".'I‘ lis ]H' I';u‘l;'!:{'r' ;..]'H-l InEret llfll:l‘ll'li“;.ll"Ii.
making ke him longer w get the pizea (o

vour [ront door /7

Fe;-r F.hf Pizza
tiresd dddvesy ?r.?l

£ 3 II:ﬂrml: f"‘ﬂugh

4 i
LJ‘n'_' entire

ong ':‘J!.rl'nh

Ajax Rapids
849 S5QL Street
2348 E. PMP Plaza
1578 HTML Heights
24 5. Servlets Springs
807 Infinite Circle
32 Design Patterns Plaza
9208 8. Jawva Ranch
4653 W. EJB Estate
8678 00ALD Orchard

FROM pizza deliveries WHERE order num = 252;

1 row in set (0.04 zec)
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smart (able design

Location, location, location

Now consider a realor, He might want o have a
separaie columm for the street number, He may
want o guery on a given street (o see all the houses
for sale by street number. For him, street pumber
'-J“I:i sUresed 1 e {'."I['h '.J“I'Ill_'i-l'.

or the realter, separ tin _J;;, HDL E
?Ertri ir:: s’:lcjc r-“;i*'ﬂl": FBR by ALE

him see @l the houses Tor ale on
2 niven stveet with an asy query.

{5 3

File Edit ‘Windoyw Hslp RanibyCammission

oS

|

4

H. Ajax Rapids | 189000

SQL Street | apartment 109000

E. PMP Plaza | house 355000

HTML Heights | apartment 134000
| house 355000
| condo 1433900
| houss 465000
| house 699000
| apartment 115000
| house 355000
+

5, Servlets Springs
Infinite Circle
Design Patterns Plaza
5. Java Ranch

4653 S0L Streat
OOARLD Orchard

SELECT price, property type FROM real est WHERE street name ‘S0L Streat’

108000.00 | apartment
115000.00 | apartment

rows in set (0.01
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making your datz atomi

Atowic data and your tables

There are some questions you can ask 0 help vou figure oot

whiat vou need o ponan your tables:

1.What is the ONE thil'lg your
table describes? AN

™y
— O -?.a_,ur td|-..l,. df._r_“bf ﬂicp'.-.n'__

tows, dowdhnuts, peopls?

2. How will you US@ the table to QEt
at the one thing: ~

Desian your table to

be easy to querf

3. Do your columns contain
atomic data to make

your queries short and to the point?

there Bl.re no

Dumb Questions

(J_,: Aren't atoms tiny, though? Shouldn't | be breaking my U__: How does atomic data help me?
data down into really tiny pleces?

A_ A: It helps you ensure that the data in your table is accurate. For
= Mo, Making your data atemic means breaking it down info the example, if you have a column for street numbers, you can make
smallest piecas that you need to create an efficient fable, not just the  sure that only numbers end up in that colemn

smallest possible pieces you can . ; .
sl > Atomic data also lets you perform gueries more efficiently because

Dlon't break down your data any more than you have o, if you don't the gueries are aasier 1o write and take a shorler amount of fime to
nead extra columng, don't add them just for the sake of it run, which adds up when you have a massive amaount of data stored
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_ Q&FF‘E‘I’I your penci
N \gh Here are the official rules of atomic data. For each rule, sketch out

smart (able design

two hypothetical tables that violate each rule,

RULE 1: A column with atomic data can't have severa]
values of the same type of data in that column.

reg s my Lomtalts folumn

interests violates this vule

RULE 2: A table with atomic data can't have
multiple columns with the same type of dsrta |

i 1
violates this ruie

|r.|r- 5 :'5"'-'.:"
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sharpen =oluric

rpen your penml
solutlun Here are the official rules of atomic data. For each rule, sketch out

two hypothetical tables that violate each rule,

RULE 1: A coJumn with atomic data can't have severa]
va]ues of the same type of data in that column.

ol A
U Lourse, Your aniwers will ditrer, but here s one example

"\ et mber q F"-l : t D
food_name ingredients —w That has a columy T

- hcp B "r u{.tr I‘ ;
rr-u”.l.!l_- 'F"I:'ﬂ il " ;?"tﬁln'.
Earthing 3 miakd ; i ':Ir'l:‘-
bread flour, wmilk, egg, yeast, oil jhémare!
|£'s the same here
[ d E’ —— IH'\-J,I:!‘IFI' I"| i..r'} :'_|:- .flr..tj
aia lettuce, tomato, cucumber tomaho amonggt, all those
e{i‘.er 1r.:'||rf_n|r1-.+_'.

RULE 2: A table with atomic data can't have
multiple columns with the same type of data.

- o |n.c'||r-'lf STudend .'.;|urrr~"-'l

— o . =
teacher ) studentl \ studentZ \sfudenfs
Ms. Martini ( Joe

___-_-_-_-_'_‘—-—_..
E:Hnward ) Sanjaya Tim Julie
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smart (able design

Now that you know the official rules and the three steps to making data atomic, take a look at
Ei ESE each table from earlier in this book and explain why it is or isn't atomic

TS T, DRSBTS v e e e e

Donut rating table, page 78

.................................................................................................

Clown table, page 121

Drink table, page 39

FIBTEINEG, PRGN o s s e s s s e

you arne nore » 1?3



normalizing tables

Reasons to be normal

When vour data consultaney takes off and you need w hire

more SO database designers, wouldn'o w0 be great il vou Mﬁklﬂg yﬂ“f' clﬂlﬂ
cheln’t peed o waste hours explaming how yvour wbles work? 7 3

: : : _ atomic is the first
Well, making vour tables NORMAL means they fnllow some
standard rules vour new designers will onderstand. And the S'IEP :i_-" Erﬂﬂtiﬂg a

good news 15, our tables with atemie data arve halbway there, N m
ORMAL table.

Now that you know the official rules and the three steps to making data atomic, take a ook at

4 . each table from earlier in this book and explain why it is or 1sn't atomic
N
i#l.:utmll

Greg's table, page 47 . ['ot dtemic. The “intevest’ and “secking” columns violate vule [,

Pbomic. Unlike the easy_drinks table, eath column holds a ditterent
g o inbormation A wrliie the tlowr table“atknities - dotumn;..
......................................................... ek Lolurn bas.onty.onc. Pige, of ntormationmit,

Donut rating table, page 78

Clown table, page 121 _ . ot atomic The "activities” column has more than. ont.....ovorrrrresesvenns
.‘il:fmt':'r in some vedords, and thus vielztes vile |

whith vislates vule 2

intd edeh dalumn hat C-'nl"-lf one iete o in ormation in it

Fish i"fn1 page 150 Atomic. Each telumn holds 3 dl\:‘{“ﬂ'{r'l:_ Ta‘]“r of |r.J;Iqrm&h;.-ﬂ“““___“”““__‘_““‘_‘




smart (25/c design

The benefits of normal tables

1. Norma] tab]es won’t have duplicate
data, which wil] reduce the size of
your database.

Avaiding
duplicates will save
your disk space.

2. With less data to search through,
your queries wil] be faster.

My tables aren't that big.
Why should I care about
narmalizing them?

Because, even when your
tables are tiny, it adds up.

And tables growc I vou begin with
a normalized table, you won't have
tor go back and change your tahle
when vour queries go oo slowly
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normalization snd 1NF

Clowns arent

normal

Femember the clown table? Clown tracking has hecome a

nationwide craze, and our old wble sn't going o oo i becanse

$

the appearance and activities columns contain so much

data. For our purpaoses, this table is not atomic,

i .
[hese Two Lolwmns

gibieulk o o

IrE ¥ Ea:--'ll'

s Detaust

they Eentain 50 m-.-:_'l-a data!
A b
clown_info N
name last_seen Gppearance adivities
Elsie Cherry Hill Senior Center F, red hair, green dress, huge feel balleans, little car
Pickles Jack Green's party M, orange hair, blue suit, huge feet mime
Snuggles Baill-Mart F, vellow shirt, baggy blue pants horn, umbrella
Mr. Hobo Eric Gray's Party M, cigar, black hair, tiny hat wviolin
Clorabelle Belmont Senior Center F. pink hair, huge flower, blue dress yelling, dandng
Scooter Oakland Hospital M, blue hair, red suit, huge nose balleans
Zippo Millstone Mall F. crange suit, baggy pants singing
Babe Earl's Autos F, all pink and sparkly balancing, litile car
Bonzo Dickson Park M, in drag, polka dotted dress singing, dancing
Sniffles Trocy's M, green and purple suil, pointy nose climbing into Fy cor

rpen your Fem:il

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 same better choices for columns.

176
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smart (able design

Halfway to INF

Remember, our mable is only about halbvay normal when ics go

atormic dhata in it When we're completely normal we'll be in the
FIRST NORMAL FORM or 1NE

T be INE a table must follow these two rules:

e shveadhy o Each row of Jata must

how to do this —a,

contain atomic values.

Each row of data must have
To make our tables

e i B unic[ue ic[enti{ier, known

need to give eath
retord 3 Prlmar}! k‘,"c?

Z.asa primary Key.

- .-%ﬁ'ﬂﬂhlﬂ
Pawew

What types of columns do you think
would make good Primary Keys?
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primary key rule:s

PRIMARY KEY rules

The eolumn in vour gble that will be vour primary key has to
be destgnated as such when vou create the table. Tnoa few pages,
we'll create a table and designate a promary kew, bue before that

let's take a closer ook at what a primary key s, ‘ ’A '

Primary lwy 1s
a column in your

table that makes

each record unique,
The primary key is used to uniquely

identify each record

Which means that the data m the primary key
column can’t be ]'I"l.ﬂl.'rﬂl:'f]. Clonsider atable with
the colummns shiown beloo: 1 WLl thnk I of
those would make good primary keys?

I 85N I last_nome l first_name I phone_number

T 3 7 7

e

ainte Sorial l:_.f.l_'.u\-'ll:"?' Numbers

1 =l
all 2ontam duphitate valves—
dre &i::ar.:d i

These three tolumns Lan

" baht kave 3 tord for move
bor example, ‘Yfou will likehy have a rete
Hiple peaple whe

than one PErson named John, er mul P
live tonether and share 3 Phone pumber, 50 They re

& I N A l‘:lf'
probably not 'fl.tioc‘.l thoites +or the primary KEY

| quely o a
Pavtitular Person, mavhe 1 hat
tould be d Primar ¥ 'gel?

....... B T L R L T L o O e LN O S S e G S g e O R g P PP A T g e

Take care using SSNs as the Primary Keys for your records.

With identity theft only increasing, people don't want fo 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.

1 ?B -.--"':u'_."--"":I -



A primary key can’t be NULL

I it"s null, it can't be e hecise
other records can also be NULL.

The primary key must be given a
value when the record is inserted
When you insert a record without a primary
ki"{._ YO L the risk of :'111’|L||_1_1 up with a NULL
prmmary key and duplicate rows inovour tabile,
which violates First Normal Form.

ﬂ The primary key must be compact

tsed. Rermember, it las o rermain e,

A primary key should contam only the
information it needs to to be unigue and
nothing extr.

The primary key values can’t be
changed
I vou could change the value ol vour key, vou'd
risk accidentally setting it to a value vou already

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?

you are hera »
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more orn orimary

Wait, so if I con't use S5M as the primary key, but it
still needs to be compact, not MULL, and unchangeable,
what should T use?

The best primary key may be a new primary key.
When 1t comes llll:'['l':lﬁ]'lﬂ' I i;||.|1'1l. k,l.'\_\.*-, Your biest bet miay b o
create a column that contains a unique number. Think of a table
with et r|th Cq o, but with an additonal column I."II'I[;IiI'Ii:I'E_i._' a
IIIIIIIhI'I'. l'Ii ‘Ilf" li'\:il'lllfilh' |H'|'l:l'|'|. lll!'ll.‘\ l.'il]l ir I[:.

I it weren't for the LD column. the records Tor_John Brown sould
be identical. But in this case, they're actually two dilferent people.
The IO column makes these records vmgue, Thas table s o s
normal form

id last_name first_name nick_name
1 Brown John John = . o . Do
. As g oo

2 Ellsworth Kim Kim TEwS
3 Brown John lohn (J‘____H

p : > iy ¥
4 Petrille Maria Marig Aleo 3 veterd For John Brown,
5 Franken Esme Em but the I:.-:' tolumn shows that

Chis 15 4 unifue retovd, so this

A iy T
is i5 3 dirrevent John Brown
r-r'c-n- Lhe ||n' L ont

‘ l Geek Birs

There's a big debate in the S0L world about using synthetic, or
madea-up, primary keys (like the ID column above) versus wsing
natural keys—data that is already in the table {like a VIN number
on acar or 55N number). We won't take sides, but we will discuss
primary keys in more detail in Chapter 7.
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smart (able design

there Em no

o
Dumb Questions

0___: You said “first” normal form. Does that mean A: No. Sao far, not a single table we've created has =
there's a second normal form? Or a third? primary key, 3 unique value.
A: Yes, there are indeed second and third normal Qﬁ The comments column in the doughnut table
forms, each one adhering to increasingly nged sets really doesn't seem atomic to me. | mean, there's no
of riles. We'll cover second and third normal form in reasonable way to query that column easily.
Chapter 7
Q L A: You're absolutely correct. That field is not

"+ S0 we've changed our tables to have atomic particularly atomic, but then our design of the table didn't
values, Are any of them in 1NF yet? require it to be. If we wanted to restrict the comments b

a specific predetermined sel of wards, that field could be
alomic. But then it wouldn't contain true, spontanecus
camments.

Getting to NORMAL

It's time to step back and normalize our tables, We need 1o make our
data aronmie and add primary kevs, Clreating a primary key is normally
something we do when we write our CHEATE TABLE code,

_ S BRAIN
Frawew

Do you remember how to add columns
to an existing table?
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repairing o

Fixing Greg’s table

Frovm what voun've seen so far this s how vou'd have 1o lix Greg's table:

Fixing Greg’s table Step 1: SELECT a]] of your data and save

it Somehow.

Fixing Greg’s table Step 2: Create a new norma table.

Fixing Greg's table Step 3: INSERT all that old data info the
new {able, changing each row {o match the new table structure.

So now you can drop your o]d table.

Wait a second. I already have a table full of data.
You can't seriously expect me to use the DROF TABLE
command like I did in Chapter 1 and type in all that data
again, just to create a primary key for each record .

S0, we know that Greg's table isn’t perfect.

I|I5'- TE .I[lll'liil' il'l]“l i| I‘Ii!!ﬂ- (NEN I.?I'i'l'lti!l b Lt"-. I{lli ||H'-\.E!"- 1‘ i
1 Gireg, you don 't have to live with the old table, and vou
don’t have to dump your data,

W can add o primary key to Greg's 1able and make the
columns more atomic using just one new command. B
— F ’-I.I':\|. |l'|l:-' lil.k1' il |'i|||l' ll'.l'l.l [£N] l|FI.|.' '||i|"'|...




smart i2b'e design

The CREATE TABLE we wrote

Crveg needs a primary key, and alter all the talk aboat atomic data, he
reahzes there are a few things he could do o make his columns more
atomic, Belore we ook al how 1o [ix the exising table, let’s [ook at how
we could have created the tabile w the first place!

Here"s the talshe we ereated wav back [fh:u];lm l.

CREATE TABLE my contacts

/~ last name VARCHAR(30),
| first_name VARCHAR(20),

| email VARCHAR (50),
| gender CHAR(1),

< birthday DATE, o
/| profession vERCHAR(EU], e W
|  location VARCHAR (50), . st thetale
[sreay | status VARCHAR (20),
. interests vhRCHAR(IOO), /
. seeking VARCHAR(100) <

. i
Could these golumnt have
wid ThE

when WE

f.\?BWAIN
L POAOWEWR

But what if you don't have your old C“REATE TABLE printed
anywhera? Can you think of some way to get at the code?
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showing the CREATE code

table
Show wme the wmoney

What if’ you use the DESCRIBE my contacts command to
look at the code vou used when vou set up the wble? Yool
ser something that tooks o lot ke this:

Fue Edit ‘Window Help GregsLethogan

e e e e

Hull Defauvlt | Extra |

| Column

Eey |

varchar (30}
varchar (20}

last name
first name

email
gender

birthday
profession

varchar (50}
char (1)
date
varchar (50}

location
status
interasts

varchar (50)
varchar (20)
varchar {(100)
varchar {100)

R et o S T b e

Bur we really want 1o look at the CREATE code here, not the felds in the
tible, so we can fgare our what we should have done an the very beginming
without having to write the CREERTE dtatement over agiln.

The statement SHOW CREATE TABLE will return a CREATE TABLE
staternent that can exactly recreate our table, minos any data in it This way,
}iﬂlrun;ﬂhxqﬁivrlhﬂ\lhr[nhh'ﬁluiuT]unkhlgidcwnﬂﬂ|n'vﬂwﬂvd.1lylh

SHOW CREATE TABLE my contacts;

184
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smart (2b'e design

Time-saving command

Take a look at the code we used o create the table on page 183, and the code
below that the SHOW CREATE TABLE my contacts mves vou, They aren't
ilentical, but i vou paste the code below o a CREATE TABELE commaomnid,
the end result will be the same. You don't need w remove the backicks or data

settings, but i's neater il vou da. Z

The marks around the cofumn names and the £able

rdme gre ¢allad backticks They sh h
vun the SHOW CREATE THBEE- C:::H: o

z"/ R Unless we tell the SAL
solbware ditheventhy,

CREATE TABLE "my contacts’ ik assumes all values are

( - NULL by default
‘last_name‘ varchar (30) default NULL, i;&??gﬁlﬁ
"first Name  varchar (20) default NULL, ean eontiin NULL
“email® wvarchar(50) default NULL, ma i o

treate our ﬂibh:
"gender® char(l) default NULL,

"birthday”™ date default NULL,
‘profession’ varchar (50) default NULL,
*location® warchar(50) default NULL,
*status’ wvarchar (20) default NULL,
*interests® wvarchar(100) default NULL,
"seeking’ wvarchar(100) default NULL,

) ENGINE=MyISAM DEFAULT CHARSET=latinl

4

You den't need o worry about

the last line of text ater the Although you could make the

tlosing ?arfhthr_sis. It :pcnfuu

what tharatter et to use The rem

debault scbbings are Sine for now last line and hackticks), you

can just and paste it to
dnless ‘:f'ﬂul'n'e deleted the l ‘.‘KQP}I P
original table, you'l have o . crealea table.

give this one 3 new name.
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CREATE TABLE =n primary keys

The CREATE TABLE with a PRIMARY KEY

Here's the code our SHOW CREATE TABLE my contacts gave us
Wee remmoved the backticks and Tast oe. A the top ol the column Lst we
added a contact  id eolumn that we're setting o HOT NOLL, and at
the bottom of the list, we're add a line PRIMARY KEY, which we set to
use our new contact  id eolumn as the prinsry kev.

Remember, the primary '::ET |
Ealumn iﬁ +o be NET NULL!

I the primary key Lontains
3 value of NULL, or no value,
CREATE TABLE my contacts You tant 5uarantc: that it

( (_/</J waill uniqluchr 'dE"{"{T eath row
of the table

We've eveated 3 new ~ cmt&ct_id INT NOT NULL,

column ealled eontatt id last name varchar(30) default NULL,
that will held an integer ‘ =

valoe that wall be the f:l.rst_na.me varchar(20) default NULL,
?hrn-aréllcqr for our email varchar(50) default NULL,

table. Each value in this mrAnT. SR (1) default NULL j

tolumn will be wnique, and g

make owr table atomit birthday date default NULL,

profession warchar(50) default NULL,
location varchar (50) default NULL,
status wvarchar(20) default NULL,
interests varchar(100) default NULL,
s 3 ault NULIL,
PRIMARY KEY (contact_id)

Here's where we specifying the primary key. Pretty
simple syntan: we Just say PRIMARY KE?ind put
in paventheses the name of the tolumn we are using
‘Fur rt—in Lhis EALE, Blur Rew tnn‘l;.ac.!;_id tolumn
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thereare no
b Questions

Dum

Q,: So you say that the PRIMARY KEY can’t be NULL.
What else keeps it from being duplicated?

A: Basically, you do. When you THSERT values intg
your table, you'll inser a value in the contact id
column that's new each time. For example, the first
INEERT statement will set contact idto 1, the next
contact idwil be 2, elc

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

- There are two ways. One is using a column in your
data that you know is unigue as a primary key. We've
mentioned that this is tncky (for @xample, the problem with
using Social Security Mumbers).

The easy way 1s to create an entirely new column just to

hold a unigue 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: Can | use SHOW for anything else besides the
CREATE command?

Af You can use SHOW to display individual columns in
your tabie:

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 FEOM 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 useiul as you leam maore,

smart (2ble design

And there's one more command that's VERY useful:

SHOW WABRNINGS:

If you get a message on your console that your SOL
command has caused wamings, type this to see the actual
wamings.

There are quite a few mora, but those are the ones that are
related fo things we've done so far.

Q_: 5o what's up with that backtick character that
shows up when | use a SHOW CREATE TABLE? Are you
sure | don't need it?

A: It exists because sometimas your RDBMS might not

be able ta el a column name 15 8 column name. If you use
the backficks amound yvour column names, you can actually
(althowgh it's a very bad idea) use a reserved SQL keyword
8% a column name,

For example, suppose you wanted to name a cofumn
=& lect for some bizarre reason. This column declaration
wouldn't work:

zelect warchar {(50)
But this declaration would wark:

aelect” varchar(50)
Q: What's wrong with using keywords as column
names, then?

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

187
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AUTO_INCREMENT heyword

1, Z, 3... auto increwmentally

Addmng the kevword AUTO TNCEEMENT to owr contact id
column makes our SUL software auomatically Gl that colwmn
with o value that starts on vow 1 with a value of 1 and goes up

in increments af 1. That's it Just add in the
AUTO_INCREMENT keyword
ik -.rw'r: usIng most Flavors
CREATE TABLE my contacts f "L RL (MS SAL wers
{ be warned, The 'r.q’mo-f 1'-+
T mE W T Inﬁ,
contact_id INT NOT NULL AUTO_INCREMENT, "% o™ 0
last name varchar (30) default NULL, Cheek your M% EIEL vekevente
first name varchar(20) default NULL i\ for specikic invo.
email varchar(50) default NULL, The keyword does o
gender char(l) default NULL, tha;t_}nuu'a expeet it do it shavts
birthday date default NULL, ﬂ:r:jfjsrzv by | each time you
profession wvarchar(50) default NULL,
location varchar (50) default NULL,
status wvarchar (20) default NULL,
interests varchar(l00) default NULL,
seeking varchar(l100) default NULL,
PRIMARY KEY (contact id)
)

188

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 in it?

What do you think will happen?
Better Vel 1Ty o for voursell and see
whint happens,

Chapter 4



smart (able design

. ] Write a CREATE TABLE statement below to store first and last names of people. Your table
Eielmse should have a primary key column with AUTO_INCREMENT and two other atomic columns

z Open your SOL terminal or GUI interface and run your CREATE TABLE statement

3- 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 vour table (id, first name, last name)
VALUES (1, '"Jan', "Brady'):

INSERT INTO your table

VALUES | i r‘ '?--'-.':li"i'_."‘ ‘Bra .!.:.r | :
INSERT INTO your table (first name, last name)
VALUES. ('Cindy', "Brady'}:

INSERT INTO your_table (id, first pame, last name)
(39,

VALUES "Peter’, 'Brady'):

4 Did all the Bradys make it? Sketch your table and its conlents after
trying the INSERT statements

your_table

-
id FiFst_name last_pame
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exercise solution

1 Write a CREATE TABLE statement below. Your table should have a primary key column with
AUTO_INCREMENT and two other atamic columns.

oLution

CREATE TABLE your_table

{

id [NT NOT NULL AUTD_INCREMENT,
-'F:!ri.":._h:'lh!t VAR I:J"aﬂlﬂflﬂ},

last_name VARCHARGO),

PRIMARY KEY (id)

)

z Cpen your SOL terminal or GUI interface and run your CREATE TABLE statement.

3 Try out each of the INSERT statements below. Circle the ones that work.

INSERT
[LLITES

INTQ your table {id, first name, last name)
(MULL, 'Marcia', 'Brady'):

INSERT INTO your table (id, first name, last name)
VALUES (1, 'Jan', 'Brady'):

INSERT INTO your table
YALUES ('', 'Baobby', 'Brady

INSERT INTO your table (first name, last romms
YALUES ('Cindy', '"Brady'):
NSERT INTGC youT Te 4y L1rst_name, last name)
YREUES (9%, 'Peter', "Bra dy')y

}ement. TREDES (00,
T'ms 'm;k sta

't it
h
aﬂ:"’“ 'tf: the 4 Did all the Bradys make it? Sketch your table and its contents after
uE (447

T0 1HCREMENT trying the INSERT statements.
. your_table

tolumn

Liest_name | last_name

Maveia Brady Looks like we lost Jan because we
tried to 5“.'3 her an index that

Bobby Brady was alveady assigned to Mareia
Cindy Brady Marcia, Martia, Mareia!
Peter Brady

FETTT
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smart 1able design

thereare no
Dumb Ciue—trﬁ@n:‘.

Q:Wh',' did the first query, the one with NULL for the
1d column, insert the row when 14 is NOT NULL?

Af 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'l insert the row. Give it a fry

Look, you're not reassuring me. Sure, I can
paste in the code from SHOW CREATE TABLE, but
T've still got the feeling that I'm geing to have to drop
my table and start over entering all those records

again just to add the primary key column the second
time around.

You won’t have to start over; instead,
you can use an ALTER statement.

A table with data i it doesn’t have to be dumpec,
— then dropped, then recreated. We can actually
change an exastung table, But wo do that, we're
gome to borrow the ALTER statement and some
of 1ts kevwords from Chapter 5.

ol are here 191



adding a primary ke

Adding a PRIMARY KEY to an existing table

Here's the code o add an AUTO

THCREMENT primary

¥ l]_ﬂl .

sovou'll need o turn your book.

s & long commanc,

ke o Greg's my

‘contacts

£308yo nofk uen moH /spiodal papasul Aimau 1oy Ajuo 1o a|ge] sy} ul Apesde
SPJOD34 JOJ ULLINIOD PT  1023U00 M3l SU} 0} SanjEA PPE [|IM SIY) 1By} juiy nok og

AIMO A

._m.h_u__n__.uﬂ 515ty |

NUCTAR T —

P 3IEFue7
FWPY pue ..._._n-._._.r..._ u,._._._. 0l wwnag p pPpe o
hax hapuird ay3 sagevbisap shex 3| Jeqy 3l seop NI Qg

" iy N L 1
5 =y \ F MAYT Ao
.__L_m._.._ 1 L..__ U..__ TGO J AL ._u_“ . | f

fv {(pT 3o®B3UOD) ZXEM AMVWINA AQY
' IS¥Id INTWITIONI OLNY TION ION INT PT 30B3U0D NWATOD dd¥

A o sepey s SIOEIUOD Kur FTEVE | MELTY
Foaty Aoy hapwad 08 343 o w7 4 A
H 379 i v 34T 5 3A2Y JAUTTY "puBwway
a4 f_ﬂr i -.%x e T .m.“_f._._ R TR Y. 5 243

I
ANGR, Jng O e ﬁ_u__u.m -

1 3 23 i Jue
Y 3G wwnog naw I e

S o 3 e
1 3emdpos ag 5123 syl
154]4
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smart 120/c design

ALTER TABLE and add a PRIMARY KEY

Tiy the code voursell, Open your SOQL werminal. USE the gregs list
charalvase, and tvpe o this commeanc:

File Edii Wmdow Help Allecstions
> ALTER TABLE my contacts

-> ADD COLUMN contact id INT NOT HULL AUTO INCREMENT FIRST,
-> ADD PRIMARY EKEY (contact id):

This £ells ws that it
IR O Qusry OK, 50 rows affected (0.04 sec)

Lo the 50 retords Records: 30 Duplicates: 0 Warnings: 0
Wt .i'i'r:&ri‘if have n

our table. You won't
have this many . :
That's slick! I have a primary key,
complete with values. Can ALTER
TABLE help me add a phone
rumber column?

T see what happened to your table, try a
SELECT * from my contacts;

T he Emf;‘ll‘.!__ld Lolumn
has been added first \ﬁ
m the table before all

the other tolumps.

File Edil Wincow Help AHemions

Anderson i 1 jill_andersonfyahoo.c
Joffe 2w kjisimoduck . com
Betause we used Newsome ai;:nan? luvéyahoo . com
' =W S0 4 o0 ..
' -MENT, .
J?"UTC'—WCRE ];'f.l. Garcia ed39Emysoftware . com
the Column was tilled Roundtree jojoéyahoo. com
in as eath retord in ; ;

= 4 m
Ehe table was updated

R‘|

snt the
The next tim INCE Remember, this 1
tontact id c;l i INE-IEET SUnewvecard, fhe end of the table; ﬁ'rmg,
e i Wil ViR I .
h'ﬂhnr fran bhe b € aven 3 value e bhas @ let u; tnr-'{,.af.‘l.,S

ishest contaet id in th
HHE .'F the |35t record has g r:;r.f:al‘.ﬂ i:j F
13, the rext one will be 14 -

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

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 iii.

=
=
=l
~
A
—
=L
L.

Dats in Your eolumns |
£ o is atomit i
it's been broken, down into ﬂl: f

smallst Feces that you need.

SHOW CREATE Taprg

Use +his tommand o see Lhe

corveet syntax for treat;
oistn Lable, |

A tolumn or set of columns that
uniguely identifies 3 vow of data
in a table
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smart (able design

Let's make the clown table more atomic. Assuming you need to search
on datain the appearance and activities columns, aswell as
last zesan, write down some better choices for columns,

There s no d.l!rl'ni‘i:t torrett answer herve

The best you can do is to pull out things like aender, shirt tolor, pant
tolor, hat Type musital instrument, 'f:ran:?qriat1an. balloons [

- ( L 8% mo
for values), Singing f'?'ﬁ or no For values), danting '.r'].l.gs o O E:f values)

T make this Lable atomic, jm'wc got to get thase
multiple attivities into scfara{;t tolumns, and thaose
multiple appearante Featuves separated out

Borus points if you wanted {o separate out the
IDEE'EMI! dolumn ints Jdd\'ﬂﬁ, dl{'f. and ﬂ!ji:*_r:'l
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5 ALTER

* . ol
* Rewriting the Past

If I had it to do over
again, I would have gone
for a bubble bath.

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 befter, you can do it without affecting your data. By the time you're through
here, you'll know what nermal really means, and you'll be able to apply it to all yvour

tables, past and present.

this is a new chapter 197



changing greg's rable

We need to make some changes

Gireg wants to make a lew more changes to his table, but he
docsi't want (o lose any data,

Frie Edd  Wrdow Helo KeyedUip

| contact id

e e et AR e R AR LA e T e T R R At L A R B Py e R R TR TR
Jillian
Kevin

Ed edd99Emysoftware. co
Roundtree Jo-Ann

| |

| |

| | Amanda aman?luviyahoo. com
[ |

| I

|

50, I can add that phone
number column after all?

Yes, you can use ALTER TABLE
to add it easily.

In fact, we think Yo shouled take a stah

at 1 yoursell smee vou've already men the
ALTER command. Do the next exercise to
et your code!
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ALTER

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. Mote that you won't need to use all of the keywords in your
new command,

ALTER TABLE my contacts

ADD COLUMMN :unta.:t_icl INT NOT NULL AUTO_ INCREMENT FIRST,
ADD PRIMARY KEY (contact id):;

Write your ALTER TABLE command here:

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr

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 celumn right after the first_name column.

Write your new ALTER TABLE command here:
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sharpen =clution

utlm 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.,

ALTER TABLE my_ contacts
ADD COLUMN contact id INT NOT NULL AUTO INCREMENT FIRST,

ADD PRIMARY KEY (contact id); \ ) f

The keywords we left out from the

R el 10T L
B M ; an &
The name of the table WE Fe

alJ:,F_'r-nj [ !‘I:I“ m‘?r_ton‘{;ﬂf.{'.!.

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, e tees ko Greg didn't think
Jbout wambevs For other countries
Here's 4 The name of the
AL?—EE:R hl'.' bl‘.. Lhﬂ{ tEHS H'IE W Lﬂ]\l“‘"‘“ Ve T'hﬂ'l‘lE
Command C?’.d.f_-bl-:'. how

Yo want 4o thange the {3h/,

rrrrrrrrrrrr

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 keyweord to ADD the new column right after the first_name column.

Write your new ALTER TABLE command here:

cerrnennene NETER TABLE my eombarte e
ADD COLUMN phone VARCHAR(I0)

Thclkeywurd AFTER: followed by the name
ot the tolumn you want the new column 4o be.
This puts the phone column vight after 4he

"rst-_"‘c'l"'FE ﬂc‘rlu.rhh

AF TER s oF tional I jou don t
use I{:, ‘I:h{ Cﬁluh'n 1.1 ﬂl_l-dtd 'I'.I':'

he end of the kable
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ALTER
i)

You've seen that you can use the keywords HD[‘P ind
FIRST and AFTER your_column, but you can ' .
also use BEFORE your_column and LAST. the Geenes

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.

| phone | contact_id | last_name ] first_name I emuil l
ALTER TABLE my contacts
ADD COLUMN phone VARCHAR (10)

| ontad_jd I last_name I first_name email | phene |
ALTER TABLE my contacts
ADD COLUMN phone VARCHAR (10)

| contad_id l ghene [ last_name I first_nome l email |
ALTER TABLE my contacts
ADD COLUMN phune VARCHAR (10)

| tontac_id | last_name | phone ] first_name | email [

ALTER TABLE my contacts
ADD COLUMN phone VARCHAR (10)

1

Add your magnets

to the end of -—WRE
the -,+_,;,I___.:n-t~w‘:. - -
ldse the semitolon 85 mary j I

Limes 35 You need o

o are here » 201



sql magnets solunion

202

SQL Keywurcls Magnets SOLUTION

'se 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,

ALTER TABLE my contacts T-‘* T puts the phone column
ADD COLUMN phone VARCHAR{10) ‘ FIRST 'l . o befere all the other tolwmns
| phone | contact_id | last_nome | first_nome | emuail I

ALTER TABLE my contacts

ADD COLUMN phone VARCHAR(10) I Last i | ; ' \ _
= LAET puds Lhe Phione

ALTER TABLE my contacts L tolumn after all the
";"\I:h'!' Eulumr.",, and 3
ADD COLUMN phone vnm:nnn{m}-g e decs FIFTH gy
add ng d Position at all
ALTER TABLE my contacts ek -
ADD COLUMN phone VARCHAR(10) D /

I ventad_id | last_name | first_name | email phone

ALTER TABLE my contacts

ADD COLUMN phone VARCHAR(10) Ej £— SECOND puts the phore
f.;;-!l.-n-r\: '.tﬂ::-r.d. n'ln{L i1+ dﬂ’.:

ALTEER TABLE my_ccntacts {,,-r"" FJL“":‘”'F 'rl-l; You use It with

the last name tclumnd
ADD COLUMN phone VARCHAR(10) € last_name n

=) ) () i
|

| contact_id | phone | last_name | first_name | emuail I

ALTER TAELE my_ct;mtacts AFTER last mame puts t'nc

¥ I & |'|-
ADD COLUMN phone VARCHAR(10) r"'ﬂ"'-'_'_ll_-i-""' third 'f. o f;' ad
3 THIRD magpet, that would

- [:i / have dove the zame Thing

|_ contadt_id |_ last_name l phone J first_name | email |




Table altering

The ALTER command
allows vou 1o change
almost evervihing in
viour table withou
Fawing to veinsert vour
data. But be careful, i
vou change a column
ol one data Wpe o i
diflerent vne, you risk
lexsingr vour data,

Why might this table need altering? prejekts
number descriptionofproj contractoronjob
1 autside house painfing Murphy
2 kitchen remodel Valdez
3 wood Aoor installatian Keller
4 rocfing Jackson

ALTER

Datayville Alterations

OUR SERVICES FOR EXISTING TAEI H5:

CHB»NGE both the name and data type of an existing column *
MOD IF'Y the data type or pesition of an gxisting column *

ADD a column to your table—you pick the data type

It's just a little
alteration, it
won't hurt a bit.

DROP s column from your table *

* possible loss of data may occur, no guarantees offered.

ADDITIONAL BERVICES

Rearrange your columns
(only available when using ADD)

ot are Bers » 203



renovating vour table

Extreme table makeover

Let’s start our alterations with a table
m need of a major makeover.

This doesn t tell us encugh

about what: this table is
suppesed to contain

This tolumn ndme
Lells us wothing
dhout what's n it

Welcome to Extreme Table
Makeover! In the next few pages,
we're going to take a broken-down table
and turn it inte something any database
would be proud to have in it.

"Hn'l‘}'h! we £3n give Lhis £ {
some underitores fo make
It more readable

T, Pprojekts Ki

number deseriptionofproj tontracorenjob
1 oulside house painting Murphy
2 kitchen remaodel Valdez
3 wood floor installation Keller
4 Taufing Jockson

'""‘-_.________________,_,._—_._.'_‘-'--_.,____‘_‘_____._F/

Let's use DESCREIBE to see how this table is constructed,
This showws us o a columns s the In'im:u"_.' |-;l.'§.' anc wlhim

tvpe ol data s being stored i cach column,

Fis Edd Window Help BadTabieDessgn

==> DESCRIBE projekts;

int (11}

deacriptionofproj varchar {50}

contractoronjob varchar(10)
e -
3 rows in set (0.01 sec)

204 Chapter 5

While the table and folumn names
aren't I:l‘fé'-‘ll. the data in the table
s valid, and we'd like to keep it



Renawming the table

['he able has some problems in its curvent seate, but thanks w ALTER, we
will make 1t suitable o contain a lse ol home improvement projects needed
{or a partcolary run-clown house, Our s step will be o use ALTER
TARELE and give our table a meanmngtul name.

“projekts” is the old
name of our Lable

ALTER TABLE projekts

RENAME TO project_list;
s . J “project list” is the new
L2 Practicsll

E"'ﬁ"”""" e name we e giving our tabl
{ th B Labie
wirt to RENAME our table

ALTER

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
ExerciSe table, then fill in the column names

roj_id

I

To make our table NOEMAL, we'll also add a primary key
with a unigue project number in it. Then we'll need
columns fo describe each impravement, its start date,
estimated cest, and the name of the contracting company
working on it, along with their phone number.

|

I

sty are Bors b
ou are nere
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exercise =

olution

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

w table, then fill in the column names.
Lution

Den + w.:,tr;,r if o Eolumn ngmes don't
ex3Ltly mateh these Come amount of
abbreviation is atteptable as long as it's

Make sure the thovrt mames, 1"';" Elear what i t\-clrﬁj stoved
wr ta You dn
s o Y

anyjont else whe n-u:ﬁ'n'i: work with

bhe database \)
¢ | proj_id |

proy make sen

feaj dess Rk start_date |

Tu make our table NOEMAT, we'll also :udd rirma k
i raject number in it, Then wal nze.d

each |mpr-wemen'r rrs
of the cun‘l‘mcfmg campﬂny

/-——)v imated cost, and the name;
working on i, along wi 1' z:;r'

est_cost | ,\

con Ehm-m

COh_name
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We need to make some plans

project list
number descriptionofproj tontracteronjob
1 aufside houwse painting Murphy
2 kitchen remodel Valdez
3 wood floor installation Keller
4 racfing Jackson

I'l .IlkiJf'i-I.I"\ ||1.'I[ l].ll.l Ii'-l ||l1'|'l' 1||. O 1w o I?'E"I'IH'I.'H i:~ iI]Il'r'H |‘r iII I'.l].1| L 2

Instend of creating all new columns, we can RENAME our existing
columns By renaming these columms that contain valid data, we

wiogy 1 need o msert the data o new columns,

_ Sawaww

U PAwWER

candidate for our primary key?

Which existing column might be a good

ALTER
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changing column

Retooling our colummns

Now we hiave a plan to get us started.and we can ALTER the columns
already inour talde so they B with three of our new columm names:

= number s our pramary key: proj_id

P=p descriptionofpro] isadeseription of each
Improvement project: proj dese

[:::, contractoraniob s the name of the L'+|||Ir.'u'!i11|_'i
Crrmpany. or con_name for short

That just leaves us with the three columns called st cost,
con_phone, and start date to add.

|| cq.,-.l:_a.lr. al
?rﬂ:l':fl-

'|'|,.|.-| |-.5'| wrnr Wil

df:rr-'i'".'.wr for eath

N vame ik proj dest
Prn‘ject_lig-/ e |l i . ﬁ 1

number descriptionofprej | centracterenjob

i Tz =

Gince it's fivst in the table,

This will
Bhis colwmn will blf-':""': Uy f|:1-. Wil hold +he name
I 5 = 5 -
proy id {1l contaim the ot our Contradting
Y rl

|.Dn-|"|-'.-}h}|l_ r:"'_"lélmr

.

I:-‘r'mcll 'r I":!'-Il‘
K project list
‘\.?‘_‘

prej_id proj_des: ton_name
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ALTER

Structural changes

Weve decided w vse existing columns [or three of our needed columns,
Bevond just changing the names, we should take a closer look an the daa
tvpe Uit each ol these columns stores,

HLTHH[hv1h%rrﬁﬂhuluv]nukvﬂ:utuwﬁvt

File Edil ‘Winoow Halp Bm!rahlanaslm

-=->» DESCRIBE projekts;

int{11)

descriptionofpro’ varchar (50)

contractoronjob varchar (10}
B et T e e T S i
3 rows in set (0.0l sec)

o BRAIN
@r“ BARBEL L
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.
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ALTER and CHANGE commands

ALTER and CHANGE

For o next step, we'll change the column number o have a
new pame, prol  id, and setit o AUTO TNCREMENT. Then
we'll make 10 a primary key, It sounds complicated, bt o really
=’ i fact, vou can do e all o just one conmmanc:

This time we've uting

CHANGE COLUMN since

we re thanging both the We've shill using the same

"ﬂ'f'ﬂf and the data {'ﬂ?t fable, but vemember, we

-:-'; the tolumn i:‘:'""':"'l‘,l" fave it & méw name. ,

kiown 35 “menber” ) prej id is the new and we want it filled with
K namé wWe want our

suto m.':rtrnchtmj |r|1:_:a|(| 5

ALTER TABLE project list ( tolown S have \ nd no NULL values
CHANGE COLUMN number proj_id. INT NOT NULL RUTD_IHCRMHT,
ADD PRIMARY KEY ('proj_id');

L Here's the part that tells our S&L

sobtware to use the newly named
'F'lr.:-:.__|d tolumn 35 the Primary 5:1."}'.

_rpen your pem:il

Sketch how the table will loak after you run the command abowe,

Answers on page 233.




ALTER

Change two columns with one SQL statement

We're woing 1o change not one, bt two columns in juest o stafement. We'll alter the names ol the
columns called descriptionofpro] and cont ractoroniob, and at the same e we're
also pomg o change therr data tvpes, All we live to do s include botly CHANGE COLUMB lines i
ALTER "

O TABLE statement and put a comma between them.

df:e’.r:l—'rlljlor-.._':'-"‘ko is the
Rdmé ot fhe

Id ""Jll.-m-ln =
:'3 we're rl-.armr.a in We ve InLredsing %’IJ:_-.'
rbhm‘irﬂ nurnh(_'r’ ot tharalters
Fk.ﬂ-:'---‘:',"::“' is the se we Can have lonaer
Column s new name deseription:
ALTER TAEBLE project list e

CHANGE COLUMN descriptionofproj proj_desc WHHR(IDD} .
CHANGE COLUMN contractoronjob con name VARCHAR(30);

-,

The other old tolumn name; 7 _’7
"f.or'rra:.{c.-rcn:loh , is also going bo i, ey
to hl'. ':'Iharn':d heve s (15 new data L_fP"

................................................................................................................................

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
Wat Q}'I f command won't be carmed out, and your SQL software will tell you that you have
an error in your staterment,

Eut 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 lypes. You can change from one type to ancther, but your
data will be converted fo the new type, and you may lose part of your datal
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MODIFY keyword

If T want to change the data type of a column, say
ta hold more characters, but T want the name to stay the
same, I can repeat the column name, right? Like this:
ALTER TABLE myTakle

CHANGE COLUMN myColumn myColumn NEWTYPE;

That would definitely work, but there’s
actually a simpler way.

Yo can use the MCDIEY kevword. Tt changes only
the data type ol a column and leaves the name alone.
For example, suppose you needed a longer column

Lo halel the prod  desc, You want it te be
VARCHAR (120 . Here’s all vou need w do,

ALTER TABLE project list

MODIFY COLUMN proj desc VARCHAR(120) ;

: A _ i e
I I"I’- hdme of the ggf %Iﬁ

wE're modif tmp . F“:\
Fl’hﬁ fﬂlnd QJ;' Louvie l?lf_.“'”_- ol f Juirg ‘“"IJ‘:

the new data |:'I.I'|Jc won T Lduse ou ta
truntate Your old datal

therﬂﬁre no

=]
Dumb Questions
Q: ‘What if | want ot change the order of my columns? Can Q__: But isn't it going to be a problem if the columns are stored
| just do: ALTER TABLE MODIFY COLUMN proj desc AFTER in the wrong order?
con_name;

A: Mo, because fortunately, in your SELECT queries, you can
A'. You can't actually change the column order once the 1able specify the order in which your columns will be displayed in the query
already has been created. The best you can do s 1o add a new results. It doesn’'t matter what arder ihe data is stored in on your hard
column into the position you want and drop the old one, but you'll drive, since you can:
lese all the data in the old column

SELECT column3, columnl FROM your table;
ar:
SELECT columnl, columnd FROM your table;

or any other order you wish,
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ALTER

Hey, I'm on the phone
with my agent. You go ahead
and add in these remaining
calumns, will you?

project list

proj_id proj_dese con_pame

We still need to add in three more columns: a phone number, a start date,
and an estimated cost.

Wrile 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

you arne nore # 213



Hey, I'm on the phone
with my agent. You go ahead

and add in those remaining PElact A1nk

columns, will you?

proj_id proj_desc con_nams

We still need to add in three more columns. a phone number, a start date,
and an estimated cost

Wiite a single ALTER TABLE slatement below to do this, making sure to pay
attention to those data types. Then complets the finished table below.

A VAD A~y
f ,-l“!l"{l._. -#‘-.R ey la
uE {n add

ALTER TABLE project_table /

"'r':.-: COLUMN !-U-n_l:-'hcrr-t VAR CHARL] ),

ﬁlnl’_"'\-_.-;
the areq cod,

We've adding

new tolumns, s0  —= ADD COLUMN start_date DATE,

wc'w: using ADD

‘o ADD COLUMN est_cost DECIMALLT,2),
r\\'l

R emember our DEC Fields?
We've set this so it's T diats
longy with two decimal plates

project list
proj_id proj_desc Con_name con_phone stort_date est_cost
1
2
3
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Quick! PROP that column

Stop everyihing!

W qust fovenel ot than 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
calumm lying abowt aking up space e database,

[t's good programming practice 1o have only the
1'-:::]l|r||||-i Wil |:|.l'l‘f| i:l. Vol l.'ll.lll.'. ||- '!.'mt .||1'|:|~I! Il.*-i:ug ]
calumm, drop it With ALTEER, you can eastly add 1
back again, if vou need it in the future.

The more colummns vou have, the harder vour RBBMS
hias toowork, and the more space vour database takes
up. While you might not notice it with a small tahle,
whien yor toalslees LTI, }'ml.‘ll see slower resules, and
your compuler’s processor will hive 1o work that much
hureer.

ALTER

—@;ﬁﬂww

Actually, vou go ahead and write the 501 statement to drop
the start_date column. We haven't shown you the syntax for
it yet, but give it a try.

you are

r

Nere e
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sharpen

— qaharpen your pencil
%;P ySoIE;n

Actually, you go ahead and write the 50L statement to drop

the start_date column. We haven't shown yvou the syntax for
it yet, but give it a try.

eve s our project list

e

| =t

ALTER TABLE project_table
I£ you want {0 drop PROP COLUMN start_date;

bhe shart date ¢ “|*'F* qu —_—
vou tan use the DROP —

. i The tolumn to remove
£ 5 d | hat was Easy' B
Lo el I T 1L aa £ ]

] ‘II".P: %ﬁlrf

Once you've dropped a column, everything
that was stored in it is removed tool

wat EII % t' Use DROF COLUMN very cautiously. First you may

, = wantto do a SELECT from the calumn that you

i infend 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,
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ALTER

It's time to turn your tired old
heoptie table into a date magnet
and take it to a level of table

pimpification you never knew existed.

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 il Are you up to the challenge?

Bonus points if you can do it all with a single ALTER TABLE statement.

Feffors ..,

wolor year make mo howmuch
silver 1778 Porsche Boxter 17992.540
MNULL 2000 Jaguar xJ 15995
red 2002 Cadillac Escolade 402159
FRear
car_ table
car_id ViN make madel wlor year prie
RHELKAAMIAIG21348] Parsche Boxter silver 1998 17992 54
SAEDAL4B175B04712 laguar xJ) MULL 2000 15995.00
3 IGYEKSIMNT2G2B04468 Cadillac Escalade red 2002 4021590
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pimped-out 12h/=

It's time to turn your tired old
hooptie table into a date magnet

and take it to a level of table
pimpification you never knew existed.

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, bul to work around it Are you up lo the challenge?

Bonus paints if you can do it all with a single ALTER TABLE statement.

Beffore

wlor year muke ma howmuch

silvar 1998 Parsche Boxter 17992 540

HULL 2000 Jaguar x 15005
red 2002 Codillac Escalode 40215.9

é ‘ car_table
car_id VIN make model woler year prie

1 RMELK44M33G213481 Parsche Boxter silver 1998 17992.54
2 SAEDA44B1T5B04T3 laguar X MULL 2000 1599500
3 IGYEKSINT2G280648 Codillac Escalade red 2002 AQ215.20
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ALTER

Tou Lould have don DESCRIB
irst 5oy ld see wha the
;jﬂ.l& r'.-ﬁ*-:* #h tolump u.rr:- 1
gopre you weven't truncating 3
ALTER TABLE hooptie 24
-

RENAME TO car_table,

ALTER TABLE car_table

APV COLUMN car_id INT NOT NULL AUTO_INCREMENT FIRST,
ADD PRIMARY KEY (car_id),

ALTER TABLE car_table

APV COLUMN VIN VARCHARI(16) SECOND, Youneed toveime the
CHANGE COLUMN mo model VARCHAR(Z0), "-’f L gl e yic ot
MOPIFY COLUMN color AFTER mnde[,n%"“"%— |w e e sl

MOPIFY COLUMN year SIXTH < [ ¢ 2 e et fyear AFTER

= f -
Yedy If'.'r"ﬂ::‘er Prife
I

CHANGE COLUMN howwuch price PECIMAL(Z,Z);
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no dumb guestions

Dum

Q: Earlier you said that | couldn’t rearder my columns with
MODIFY. But my SQL software tool lets me reorder them. How is
it doing that?

A: Your software is actually doing a bunch of commands behind
the scenes. It is copying the values from the column you wish to
mave, saving them into a temporary table, droppng the calumn you
wish to mave, altering your table and creating a new column with
the same name as the ofd one where you want it to be, copying all
the values from the temporary table back inte your new column, and
dalating the temporary fable.

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 1o do
all those sieps for you. You can SELECT your columns in any order
youl like.

Q,: The only time it's easy to change the column order is
when I'm adding in @ new celumn?

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

I-.ere]gre no

Questions

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

A: There is, and it's simple

ALTER TABLE your table DROP PRIMARY
KEY;

(*l: What about AUTO _INCREMENT?

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 remave it like this:

ALTER TABLE your table
your id INT {11} NOT

CHANGE your - id
NUOLL;

It's impartant 1o keep in mind that you can anly have cne
ALTO_INCREMENT field per table. it has to be an INTEGER
data type and it can't contain NULL.

\BIII.I.E'I' POINTS

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

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

m  DROP COLUMN does just thal: it drops the
named column from the table,

= Use RENAME to change the name of your table.

s You can change the order of your columns using
FIRST, LAST, BEFORE column name,
AFTER :-:-lumn_name. SECOND, THIED,
FOURTH, etc

= With some RDEMSs, you can only change the
order of columins in a table when you add them
to a table,
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ALTER

My table now has a primary key and o
phone number column. But it's still not
very atomic. Some of the queries I need
to de are difficult—for example, querying
by the state in the location field.

ALTER TABLE can help you improve
your table design

By usme ALTEE TABLE together with SELECT
and UEDATE, we can take awkward, non-atomic
data columns and refine them i precise
atonmie colmns, 10s all abour comlaning the
SOL statements you've already earned i the
right ways.

Let’s take a look ar the CREATE TRABLE

statemnent for Greg's my contacts table,

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 hese email VARCHAR (50) default NULL,
two lines to gender CHAR (1) default NULL,
;:f,‘::f‘: birthday DATE default NULL,
Primary key profession VARCHAR (50) default NULL,
location VARCHAR(50) default NULL, «~— . .
status VARCHAR (20) default NULL, g aren't very atomit

e

interests VARCHAR(100) default NULL, . [ ™% "™

seeking VARCHAR(100) default NULL, < — ALTER TABLE
PRIMARY KEY (contact id)

you are hera » 294



breaking apart ca15

A closer look at the non-atowic location column

sometimes Greg just wants to know someone’s state or city; o the location
column 15 i goaod candidate w break apart o two columns, Let's see what the
clata i the columm locks like:

Fiie Eoil Window Hedn  Locationl ooabond ooalion

==> SELECT location FROM my contacts;

Seattle,
Hatchez,

Las Vegas,
Palo Alto, CA

A bit of the data From
the letation tolumn of

Bhig. vt Gantadds Adbla Seattle, WA € Ty lebter state
Natchez, MS ?“bbﬂu'mm
Las Vegas, NV

ﬁPalu Alto, CA

> N¥C, NY s A Lomma

::| {‘I.' namie

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.

BRALMN

) 1) EBAREREL L

Why do we want to separate the city from the
state?

What do you think we're doing next?
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Look for patterns

ALTER

Every location column in the my contacts table follows the
same pattern: Ciry Name, ollowed by @ comma, and then the

two-letter state abbreviation. The that [act it's consistent and

follows o pattern will help s break it down so it's more atomic.

City Name,

This tomma that's atways in front of £,

state abbreviztion may ome in handy

We can grab everything in front of the comma so we

lwiafs

{ 4wo tharatters 3

These last twa 5 Jbbreviation 1§
B Tno Dl .Lah'w_l

— contain the st
we had 8 state J'.|:I|l.|-1-r- i
this s bhe data wi g want m T

dan put it in a colummn containing city names,

City Name

/'37\

We need 3 Funition that allows
ws e -3,!'&'!:: {'\fﬂ"?"::'mhg before
the tomma

S Jar panh

And we can ake the last two characters of our location
colimn o pu1 i & new column called atate.

XX
.

lhlhd we need 2 -I-'Il.nm‘.tmn {‘ha{ wr.Jl
arab. the last two thavacters

(T HYHD TP MO0 Y
osTHeE A A1 NWPTI0D Ay

rreped ke YL YA T

Write an ALTER TAELE statement that adds city
and state columns te my_contacts,

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr

you are nere
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string funciionsr

A few handy string functions

We've located two patierns. Now we need to grab the state

abbreviaton and add 1o o new state column. We also need Tei-l- "r'ﬂ,l.llEE aﬂC[
evervihing m front of the comima for a ed ty column. Afier we create
our ew columns, here’s how we can exteact the values we need: ‘rﬂlues stn,reJ

in CHAR or
To SELECT the last two characters VARCHAR

Use BLGEHT () and LEET () o select a specified number of characters (.‘ﬂl.l.[l'll.ﬂs are

[romm o column.

known as stringﬁ_.

SELECT RIGHT (locaticen, 2) FROM my contacts;
~ =
\ —

many Ehavatters
Thiz s + ali . [ LTS
[his is the eolumn to seleet -:ru;vm the .t-"'-":|'r||1

C L. DIEuT

=Lart at the RIGHT
F

side of the folumn

+|:l L1 4

[l |
¥ = 5i s
You dam wie LEFT Sde oF The Lolumn.

evaetly the same way.)
String functions

To SELECT everything in front of the comma allow you to
T —— . : select l:-art of a

Use SURSTRING_TNDEX () to grab part of the column, o

substring This one will lind everviling in front of o specific tﬂxt Eﬂ[umﬂ-

character or string. S0 we can put owr commn in guotes, and
SUBSTRING INDEX () will select evervthing in front of it

SELECT SUBSTRING_INDEX(lacatian, ',', 1) FROM my contacts;

e — /\
- | N
/#_— i.llgi:.ntn:rmc llt“..s 'I:hf.mm“; jh!: s the tricky part. [t's IJ betause it's
the L-“"'_'_“d“‘i o locking for the fivrsk comma [¥ it weve “2."
This grabs part ot the tolumn laoking ‘tar it would keep going until it found 3 setond
or substring. [t locks for Lhe tomma dnd grab everything in front of that

string in sirgle quotes (in this
tase, its 3 Lomma) dnd grabs
E'\'ET\Ift;I'nr\-l'il in I."rr.'r.': l.'.\'[\ |+_.
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ALTER

. SQL possesses a number of functions that let you manipulate string values in your tables
E.‘I'-QRCISE Strings are stored in text columns, typically VARCHAR or CHAR data types

Here's a list of some of the more commaon and helpful string functions. Try each one for
yourself by typing in the SELECT statements

SUBSTRING (your string, start position, length) givesyoupartof your string
starting at the letter in the start position. length is how much of the string you get back
SELECT SUBSTRING('San Antonioc, TX', 5, 3};

UPPER (your_ string) and LOWER (your_string) will change everything in the siring to
uppercase or lowercase, respectively

SELECT UPPER{'uSa'):
SELECT LOWER('spaGHEEti');

REVERSE (your string) does justthat; it reverses the order of letters in your string.
SELECT BEVERSE ('spaGHEtti'});

LTRIM(your_ string) and RTRIM(your string) returns your string with extra spaces removad
from before (to the left of) or after (1o the right of) a string

SELECT LTRIM{' dogfood ")
SELECT ETRIM(' catfocod T):
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.
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what's

.i * a

* WHaAT'S H\"!' F’?‘FQ"‘T

We're trying o take the mlormation in our location column and transfer

1 antor two ey colunins, CiEy aned state,

Here are the steps we'll take o do that, Mateh cach step o the SOL
kevword or keywords that we need o accomplish that particular step.

SUBSTRING INDEX()

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
DELETE 4. Put the data we grabbed in step 2 into
one of the empty columns.
INSERT

UPDATE

— Answers on page 228.
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We know how to use all the right pieces, but we
still den't know how to put them together efficiently.
Maybe we could try using these string functions with
an UPDATE statement..

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.

Bt with .“\[}_i o WE TN comine our statements.
Turn the e Lir se how 1o il the values in our
new columins,

227
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what's my pi

._: * a

* WHaAT'S I"!’ F’P‘FQ"‘T

We're trying o take the information in our location column and transter

BLORERLEr DWW P ('(liulllﬂ'\, CIEY .|r||| slinle.

Here are the steps we'll take to do that, Mach cach step Lo the HI_U.
kevword or keyvwords that we need 1o accomplish that particular step.

INDEX ()
SU‘ESTRIHG._ _—sELECT

W

' 4
| 1. Take a look at the data in a particular
| column to find a pattern.

_ LEFT
ADD COLUMN | /
== P /
| 2. Add new empty columns into n;r tahlf’
III '.'\ ,-'II
\ MM?; ADJUST
RIGHT %i ¢ TN
N ___._3. Grab part of the data from a text column.
e — l,ll
ALTER TABLE
DELETE 4. Put the data we grabbed in step 2 into
one of the empty columns.
A
."‘Irr
[
- INSERT
UPDATE

228



Use a current colummn to fill 2 new column

Remember our UPDATE svitax? We can use that 1o set every row in our table to contain the

same new value. The statement below shows the svatax for changing the value of every
row in a column. [n place of newvalus, vou can put a value or another column name

!'.-ﬂl-f V FowW in our T3blE 1 e
UPDATE table name — at et,

e - J s
b= oné at 4 Time, to This value

SET calumn;pame = newvalue;

[o add data to our new city and state columns, we can use the
string function RTGHT () inside that OPDATE statement. The string
lunction erabs the last two characters from the old 1ocation
calumn and puts them mto the new state column,

UPDATE my contacts

SET state = RIGHT (location, 2);

.r'.;" M e -
1 ™ T
J \ : [, metion bhat
| 1 h \ i be sbring kunlt i
h E 5 e mEw ,_.lv,,,_h -.__" |r.'-" A |r.|r_-|'i‘: E rll- '|r'-.-f'l' P i orn
r § \ ; 1 ALl L
Tor our fLate dats S wrals Phe last Twe
|J'|-.* gt ataar Colwmh

But how can that work? There's
ne WHERE clause to tell the
table WHERE to UPDATE.

It will work without a WHERE clause.
Turn the page to see how.

ALTER
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combining sl statement

How our UPPATE and SET combo works

Your SO software interprets the statement for each row in the
talale oo 2 a0t then o woees back andd stares ever umal all the
state abbroviations are sphit out into their new state column,

my contacts

state E—

P
Heve s a simplivied

JErSeom OF ouT table

contad_id lecation dity
1 Chester, MJ
Z Katy, TX
3 San Mateao, CA

UPDATE my contacts
SET state = RIGHT (location,

Leets see 1t in acuon on this exaomple table, Fose tame throagh, 1
takes the locaton for the st eolumn and operates on it

Then 1t starts 1o run throueh the whole tabile agam a second
time, linds the location in the second row, aperates on i, and so
otr, until all the state records are ~'|J|il amed it lias no more fecords

l||'.|| Talc || I]::' slalermenl.,

_—
Fiest fime

> UPDATE my_contacts

'i'hr ol i

ffond Then

> UPDATE my_contacts

Lhirouah

Phird and tingl UPDATE my_contacts
Cirme 'i.""-l'uuﬁh. —_'}:.'1
betduse Lheye dre

.
only three retords

230 chapter 5

SET state = RIGHT('Chester,NJ",2)

j';.:'
SET state = RIGHT("San Mateo, CA",2) /nd frallf &

Antd here s our

o

CHL sta tement

2) ;

You can use
s’tring functions in
combination with

SELECT, UPDATE,
and DELETE.

e

; i
b L'”_;J._. vefovd § |t ation
] |

on 1

Takes
:".;_.||.,.rrn .}r-{_'. .::'I;"f'rﬂ{t':'

e,
SET state = RIGHT('Katy, TX",2)

E
e the sehomg OF

e

-
r Fhivrd one



ALTER

* Altercross
How does a crossword help you learn SQL? Well, it

makes you think about commands and keywords
from thizs chapter in a different way,

Across

2 {your_string) returns your string with extra spaces
remaved 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 sting.

B. ALTER TABLE projekis TO project_list;

9. Youcanuse  functions in combination with SELECT,
UPDATE, and DELETE.

10. SUBSTRING{ your_string, start_position, length) glves you
part of your_sfring, starting at the letter in the start_position.
_ s how much of the string you get back_
11.Use__ tochange the name of your table.

Down

1. Use this keyword fo alter the type of data stored in a column.
3. You can only have one AUTO_INCREMENT field per table, it
hastobean _ datafype

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.
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sqf n reviow

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 iii.

MTEB TABLE

ok
Leks you change the name
your ‘:ilzlt and s entive

! euckure while vetaining the
data inside of it wWith CHANGE
::-'{'.s You thay,
[ ALTER with ADD M. and

uﬁwaddamlumb‘fw
table in the order you thoose.

ALTER with DROP

Lets you drop 3 Lolumn from
w{a’nh.

String functions
Let you modify ¢opi
ik iy

when ‘f:l'u:}' are vetuwrned From a

::ﬁ;* ‘“"ﬁlrﬂf values Femdin
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ALTER

@Qerpen your penul
sglutmn Sketch how the table will look after you run the command on page 210,
from page 0. project_list
The old ke b > | proj id | deseriptionofproj | eomtractoronjob
befome Proi id, and .
Ehat o e 1 outside house Murphy
the auto—intrementing painting
ovimar L;J-.I, Walues :
primev 4 kitehen remodel Valdez
3 wood floor Keller
installation
4 roofing Jackson
L ]
% Altercross Solution
¢
H
AlrIelf1[m Alplp
N NBRIR [E|VI E|IRIS|E
T ¢ 0 T
Rle|N|A[MIE 4 Slrielriule
¢ |
LIE[N[e(T|H RIEIN|AMI E
R ¢ 0
8 ]
1
F
Y
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6 advanced SELECT

. Seeing your data with +
new eyes

And then I was able
to see just the enemy
planes using a CASE
statement! Kapow!

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 leam
about how to order and group your data, as well as how to perform math

operations on your results,

this is a new chapter 235



organizing existing dat;

Pataville Video is reorganizing

Uhe owner of Daaville Video has a badly organized
store. I his current system, movies can end up on

e ——

-

To: Dataville Video Staff
chillerent shelves depending on which emplovee is om: The Boss i
; . = - From: w categories!
shelving them. He's ordered new shebves, and he subject: New shelyes mean ne
thinks 1t great time o fnally kibel each of hs

Mevie calegories,

Hi gang,
The new shelves are in. so | want you'to

D v organize ouf movies. We can use the followingd

caie:gDﬁEE'.

Action & Adventure
Vipead Comes

Comedy
Family
Haorrar

SciFi & Fantasy
Kisc

v | i L= Gl]'l o i.cl ‘EHE ol
|| curre i lEblE WO lh- 'I.ilth 'lT‘IESE e c'-alEgD es

Let's do lunch,
I the current system, true and false values are used for

'1-"]'.':‘- i II- mu F.ll.il."‘". Ill'-l\- !!l:ikl"\ ﬁjﬂll'irlq ‘llllr El”'l-'l (L] 1';.1“'|_'|| "'.lf‘l'
dillicult, For examgple, i a movie has both T oe comedy
and T for scili, where should it be shebved?

Your boss

- 1
WT" and "F are shord
M al

Yor True and aise

I'his s when the store
\N \\‘ movie table

EI:*';-J.-rgd a fgll'.-'gfl \l.l-
movie_id title rating | droma | womedy | odion | gore | sdifi | for_kids | orteon | purchased
1 Monsters, Inc. G F T F F F T T 3-4-2002
2 The Godfather R F F T T F F F 2.5-2001
3 Gone with the Wind G T F F F F F F 1.20-179¢
4 American Pie R F T F F F F F 4192003
5 Nl'ghl'mclra on Elm Street R F F T T F F F 4192003
& Cosablanea PG T F F F F F F 2-5-2001
"'\-u.___\_\_\_ _,_——'—'ﬁ"“\..{-\-\_\_\_‘_‘_‘——-—_.__\_‘—'___x’/

i i ~
All these columps exist so that we Lan dnswer LusTomer

auestions about the tontent of an ndividual movie
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inced SELECT

Problems with our current table

Here's a rundown of the praoblems Daaville Video has with the cureent tabile,

When movies are returned, we don’t know where
: they belong. =

I wee have T values for & number of the columns in the @ble,
thiere’s o elear wav to know where that mosie needs o be shelved, &
i Movies should alwavs be associated with o single category. ;

. People aren’t clear what the movie is about.
é t :Ill' CUSLOTTICT S _1_':1'| (K] ||'|| I,IHE‘I:I ".'I.'ll_l"t'l_ |,|_||":1 !~"I'H|| ol |_||I In["!.' e 'il]

¢ the comedy section. Cuarrently none of our T/F values take

]nt't'l'll:'m't' ONET Aany athers when movies are shelved,

Adding True and False data is time-consuming, :
: and mistakes often happen.

! Every time a new movie comes in, it has to be ingerted with all

i II“'I!\“" II‘-I"’]""‘]]“T]'"]H. r“Ll.l:l [hl" THhEsre l::ll- '!“5!‘“' lll..lt L'hll“ 1‘T:|H'|""1J,‘ III"
: more errors that crop up. Sometimes a column that should have
¢ been T is accidently entered as F, and vice versa. A category

P column would helpus double-check our T/F columns, and
eventually we might be able to get rd 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.

_ %,BRAHN
Y rawewr

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?
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ALTERing current dats

Matehing up existing data

You know how o ALTER your table to add in the new catewory
coluran, bur adding m the actual categories 1s a bac nckier. Luckily,
the data that's already i the table can help us ligure out the category
lor each movie, without us acally having o wateh each one.

Let's rewnite the relationships m sumple sentences:

If thiz column iz 'T: we set the category celumn to 'drama’

If this column is T we set the category column to 'comedy’

If this column is 'T: we set the category column to 'action’

If thiz column iz T

we set the category column to horror'

If this column is T we set the category celumn to 'scifi’

A\

If thiz columnis 'T: we set the category column to ‘family’

If this columnis 'T:

and this column is 'G" we set the category celumn to 'family’

If this column is'T: and this column is NOT '&": IE we set the category column to 'misc’

/.77

" Jir
Mot all tartoons dre Lov boids The r.,lrl:l;iI ﬂ.-lal.p n
Ihrll;-rs You debermine £ 5 Film isn Ehe i:m.-? .
: { [ bher s Tru
tateqory oF mt..de?chmE‘ on wh:‘l:“ :1 'gam-‘l\r’ﬂ 2
Lalee. 1§ the vating nlfq. we tan tall 1
roks '\Hr_rlli r,a'll |‘|; ettt

fURegml N
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Populating the new column

Now we can wranslate those sentences into SCH.
DPDATE stalerments:

ed SELECT

- UPDATE movie table SET category = 'drama’ where drama = 'T';
> UPDATE movie_table SET category = 'comedy' where comedy = 'T';
,«":____1_3_) UPDATE movie table SET category = 'action' where action = 'T';
- _,,-f’? UPDATE movie table SET category = 'horror' where gore = 'T';
-~ ;ﬁ%}_ UPDATE movie table SET category = 'scifi' where scifi = 'T';
i H{_;:;, UPDATE movie table SET category = 'family' where for kids = 'T";
P — UPDATE movie table SET category = 'family' where cartoon = 'T' AND rating = 'G";
/‘J UPDATE movie table SET category = 'misc' where cartoon = 'T' AND rating <> 'G';
2
/ rf' Rating is not r::::;! .
7 = rpen Your pencl
/- ; Fill in the category value for these movies.
f.f movie table
/
[ title rating | drama | comedy | aclion | gore | sdfi | for_kids | artoon iwalegory
Big Adventure G F F F F F T F
Greg: The Untald Story PG F F T F F F F
Mad Clowns R F F F T F F F
Paraskavedekatriophobia T T T F T F F
Rat named Darcy, A G F F F F F T F
End of the Line T F F T T F T
Shiny Things, The PG T F F F F F F
Ttk it Back 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
Potenticlly Habitable Planet PG F T F F T F F
Does the order in which we evaluate each of the T/F columns matter?
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sharpen

rpen your pencil

3 _k‘ SDIutlun Fill in the category value for these movies,

mmrie_ta]:-le
title rating | drama | comedy | action | gore | s«fi | for_kids | warteon category
Big Adventure G F F F F F T F i-.;im||'_f
Greg: The Untold Story PG F F T F F F "o
Mad Clowns R F F F T F F F koo
Paraskavedekatriaphobia R T T T F T F F ¢
Rat named Darcy, A G F F F F F T F Family
End of the Line R T F F T T F T 5t
Shiny Things, The PG T F F F F F F diata
Teiks ¥ Back R F T F F F F F tomedy
Shark Bait G F F F F F T F
Angry Pirate PG F T F F F F T mist
Patenfially Habitable Planet PG F T F F T F F

medn 3 tolumn was thanged Yy more s

!

|
[he auestion mdres
his value wil

5 - il = P § AF
bham one UWPDATE. T | ehange depending or
Chan & L

Pt ¥
bte order the UPDATE: weve evetuted

Does the order in which we evaluate each of the T/F columns matter? |2 |t docs matfer

The order does matter O¢der matters.

For example, il we go throngh the columns in order T I_TI]DATF
"Paraskavedekatriaphaobia® would end up being WO L ’
classilied as scili, even though 1 mmght be more of a

comedy. We don’t know il it should be considered
comedy, action, dama, cartoon, or scifi. Smee i

statements may

rlumg{_‘ the same

unclesr where i belongs, 10 might best be placed in
the mise category.

rnlumu'ﬁ' \':llut*.
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Thl'- ‘i'lcaln_"_- tlhf
CASE EXPTESSion

advanced SELECT

That seems fine for a small table, but
what if you had hundreds of columns? Is there
some way we could combine all those UPDATE
statements into one big one?

Well, you could write one big UPDATE
statement, but there’s a better way.

The CASE expression combines all the TEDATE
statements by checking an existing column’s value
il_ijil.'ill.“l a vondition, I meets the condimon, the
MW 1'!I|||II'|[| i.‘i I”h'(! 'l.ln'i|]'| al HI]#'("iHl'l] 'ln'illilnl".

' It even allows you o tell your RDBMS what to
‘ do if any records don’t meet the conditions
Here's 115 basic sy

r!r.f dr.-'llur in ﬂ"\-f l',l:l|u'rr\-'n
i ||
'i-"r"f.fl-g'!' RevE Wil
) il !
be chamed to the
appropriate value below

UPDATE my table -
e =

SET new_c olumn =

“~— CASE

WHEN +his tondition

it k. T > WHEN columnl = somevaluel

THEN set £he value ot The irdenting

new_tolumn to this valve —>THEN newvaluel doesn't do anything
x 3

=] 1'hr Eﬂ?v{ﬂilo.-l_ ||-_

WHEN 3 dilfpyent ——> WHEN column2 = somevalue2 just makes it easier

tondition is met

THEN set the value

A
o hf.'ﬂ_'«'-ﬂl-'-"""'" o

Fp !
bhis ditrerent value

END ;
This ends the CASE /)? '

Expression dnd the entive

UPDATE statement

(hecause ' bollowed by

a8 i mlf_p!ah;l'

to track what's

P THEN newvaluel 80ing on when You

lock 3t the tode

ELSE newvalue3

F\— ﬁn“]"i'.'hma-_ Lhat doesn £ mateh

I':_-hl! [.ﬂr.ti'l'_lﬂ"‘f‘

erther 'i-‘l'-:
.]I-uE nn:i:_EJd-

aets this ¥

p here » 241



a E for

UPPATE with a CASE expression

Lets see the CASE expression in action on our movie table,

UPDATE movie table Tlic is bhe same as saying UPDATI

SET category = _ movie_table SET category = cvand
g | but with 4

CASE i Weiegsels T
WHEN drama = 'T' THEN 'drama' - %
WHEN comedy = 'T' THEN 'comedy'

WHEN action = 'T' THEN 'action'
WHEN gore = 'T' THEN 'horror'
WHEN scifi = 'T' THEN 'scifi'
WHEN for kids = 'T' THEN 'family'
WHEN cartoon = 'T' THEN 'family'
ELSE 'misc'

A
END; . il 'y FRIPTRORY
& i Tiom s L R Valu#® TRIT 4 Y "
e ton 1t doftn T ma ThE ConGiLicw st oL WEreE unknown when we
. ol e ok “mist used UPDATE on ide nun d
Lie lines 3k » e ANER 2 CATERONFY Yol 5 R i _-_-;-___Iln,
. nEw falumin = e o
-0 Lolumh noW have Lateaory values
But notite how we also have new
daiuiEs :'.-.1 .'-"\-"-I'l d v ate and
.
movie table £.d of the Lihe

title rating | drama | cemedy | adion | gore | sdifi | for_kids | warteen calegory

Big A P F F F F F T
T Jrit 5 F F F ] F F F F fion
1 | - F F F T F F F T

Foroskovedekatriophobin drama

End of the Line drama

Shark Bail [l::|rr||i|yI

Angry Pirale comedy

Potentially Hobitable Planet comedy

242
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ed SELECT

As each movie titde’s T'/F values are run through the CASE statement.
the RDBMS 15 lookimg (o the st "7 toset the category for each film,

Here's what happens when "Big Adveniure' runs through the code:

UPDATE movie table

SET category =

CASE P i |
WHEN drama = 'T' THEN 'drama'’=  _ [ALSF rocatesery el
WHEN comedy = 'T' THEN 'comedy' — FALSE o cobeaory yel
WHEN action = 'T' THEN 'action't __— FALSE: no eategory yet
WHEN gore = 'T' THEN 'hcrrﬂr"c'f”df:____ “ALSE: no category vet
WHEN scifi = 'T' THEN 'scifi'< g S
WHEN for kids = 'T' THEN 'family'< =
WHEN cartoon = 'T' THEN 'family' - Lo

‘ ST TRUE: eateqory et to ‘Family',

ELSE 'misc' aindl it sk ko the END and

END F P |J,_ |:'r~.f l‘..'.-dl'

FALSE: no tateqory yek

no Latenary yet

Let™s elor one with mlllli1|||' matches, Again, we're looking for the s T value
here tooset the category:

Here's what happens when "Paraskivedekatriaphobia' runs through the code:

UPDATE movie_ table

SET category =

CASE - TRUE .'.r}'-_-_-._:fl;_qz set fo dvama;
WHEN drama = 'T' THEN 'drama' <~ :;_,1:;2::6,.;:jr‘l":'.ti’?l’-'"dI_”":
WHEN comedy = 'T' THEN 'comedy' values -3'!;“3-}..:!\-:.-_1.).'"
WHEN action = 'T' THEN 'action'
WHEN gore = 'T' THEN 'horror'
WHEN scifi = 'T' THEN 'scifi'
WHEN fnr_k:i.ds = 'T' THEN 'family'
WHEN cartoon = 'T' THEN 'family'
ELSE 'misc'

END ;
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in CASE of r"J.‘:E!,'ll'!'n'l.";

Looks like we have a problem

We may have a problem. 'Great Adventure' is an Revated cartoon,
sommehow i ended up categorized as Ty’

MESSAGE
v Todag...... ™ .88

e

Ifﬂ&ale_p'fﬁmad lease C -
e ———— .

Caledtoseeyou | [Wilcalagal

\Wants to see you I_H@@@EEE£E_J_

watching a cartoon with alot of profar ty.




ed SELECT

rpen your percil

Change the CASE expression so that cartoons get put in the ‘misc’
category, not ‘Tamily’,

_ Smwaiw
Crvawew

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

you are nere » 2‘45



another sharpen solution

" i

WPDATE movie_table

SET eateqery =

CASE
WHEN dvama = 'T" THEN ‘drama’
WHEN tm:d‘;l ='T" THEN 'tmf.d'r‘l
WHEN aztion = 'T" THEN "action’
WHEN gore = 'T" THEN 'horror
WHEN seifi = 'T' THEN ‘s
WHEN for_kids = 'T" THEN “family

ELEE "mise /\
END;

Change the CASE expression to test for the conditions that set a
cartoon to ‘misc instead of ‘family’,

WHEN eartoon = 'T" AND vating = '§ THEN ‘F.;mljr'

Your tondition Lin have mild
our Londition multiple parts add an AND 4
WHEN 4o fest for whether the F b

rated 'Q" |F it is, then it gets 2 eateaory of '-Fami*;,r'

il is 3 tartoom AND it's

Dum

Q} Do | have to use the ELSE?

A: It's optional. You can simply leave that ling out if you don't
need it, but it's nice to have to updale the value of your column
when nothing elsa fits. It's better to have some sorl of value than
MULL, for example.

Q: What happens if | leave off the ELSE but none of the
WHEHN conditions match?

A: Mo values will be changed in the column you are updating.

246 Chapter 6

thereyare no
b Questions

0_,: ‘What if | want to only use the CASE expression on some
columns but not others? For example, if | wanted to do a
CASE where my category = 'misc’. Can | use a WHERE?

A: Yes. you can add a8 WHERE clause after the END keyword.
The CASE will anly apply to those calumns that match the WHERE.

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

AI Yes. You can use a CASE exprassion with SELECT, INSERT.
DELETE. and, as you've seen, UPDATE.



advanced SELECT

r — — = = — ——— — -

To: Dataville Video Staff
CAoE COTSTREHION from: The Boss

5!
Subject: New sections mean new categorie

things up a bit. Read his email and write a single SQL
statement that will accomplish what he wants,

I Your boss, always a bit wishy-washy, has decided to change
My happy video family,

ions. I'm
|'ve decided to create some NEW sec‘::::;st.l g
inking that R-rated movies should b2 e
::»"; dif?erent saction than G and PG. .ets]

create 5 new cateqories.

horror-r
................................................................................... action-T
U s coossamosimv o e s A S A Y drama-r
comedy-T
R R R it
....... T R HE B P RS E R EE LS R RS R U G0 SR AN i FE R TN R " a iac
And f there are any G-rated movies ma
I ------- S bbb B Edd b R R E B RS P T FEEEBRRTEE - P P semnl mgug'em tDFEmli?-
| e — S . | Thanks. That'l be great
Your DOSS

[t turns out that the new categories are causing customers to
I 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 anymors,

you are here » 247



case construction solution

CASE CONSTRUCTION SOLUTION

ﬂ

Your boss, always a bit wishy-washy, has decided to change
things up a bit. Read his email and write a single 50L
statement that will accomplish what he wants,

UPDATE mevietable

SET category =

CASE
WHEN drama = ‘T' AND rating = ‘R’ THEN 'dvama—r'
WHEN eomedy = 'T° AND vating = 'R’ THEN 'tomedy—r'
WHEN aetion = 'T" AND rating = 'R’ THEN ‘aetion—v
WHEN more = 'T' AND viting = ‘R" THEN "hovror—v'
WﬁEH Lt‘-1$l = ‘TI FINI.:' 'r.i‘fmﬂ = 1RJ THEH l!f_l#l-—'rl
WHEN eategory = ‘mist’ AND rating = ‘' THEN l"Fal'r!I]'fl

END;

It turns cut 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 tategery =
CASE
WHEN tateqory = 'drama—v THEN 'drama’
WHEN eategory = 'tomedy—v' THEN ‘comedy’
WHEN category = ‘attion—' THEN "action
WHEN category = horrar—+ THEN ‘horror
WHEN f.ah:aur? = "stifi—r’ THEN ‘seifi’
END;

Finally, delete all those T/F columns we don't need anymaore,

ALTER TABLE mevietable
DROP COLUMN drama,
DROP COLUMN comedy,
DROP COLUMN aetion,
DROP COLUMN gore,
DROP COLUMN st.lfi,
DROP COLUMN FW__]:lds.
DROP COLUMN ecartoon;

|
|
|
|
|
l
|
|
|
|
|
|
i
i
i
i
|
|
|
!
|
I
L
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To: Dataville video Staff

: Boss
I..:'rm:éﬂt'.:lh; sections mean new categories!
ubject:

i family.
My happy video | 1
create some new seﬂmn; 'Il:rneﬂ
(=

thinking that R-rated movies shm;;:é bsﬂrs e
in a different gection than G and PG.
create 5 new categones:

horror-r

action-r

drama-f

comedy-T

scifi-r

{here are any G-rated movies In the misc
1o Family.

I've decided 1o

And i :
gection, move &m

Thanks. Thatll be great,
Your boss

_———_——_J



SELECT

Tables can get messy

When a movie arrives at the store, it gets added o our table and becomes the newest
reny ann o tables There's no order to the movies oour movie table, And now thar i's
tme to reshebve our movies, we have a bt ol a problem. We know that each ol the
new shelves holds 20 movies, and every one ol the more than 3,000 mowvies has o
[ave acsocker on i mdhicanne its catesory. We need to select the movies in each
category, in alphabetical ovder within its category.

We know how 1o uery the databasge to find all of the movies in each ATy, [t we

|||~|'|| I|1<'11|. |i=.1|'x| .|||:-|!.||;|'I'1-.':|||~. l.\ilhin Ilwi: c'::l:'gnriu'x‘ -mm-h- 14

movie table
| movie_id title rating L] p;tllund |
S e V- VA
83 Big Adventure G Fer mily 3-6.2002
84 Greq: The Untold Story PG aclion 2-3-200
85 Mad Clawns R harrar 11-20-1999
8o Paroskavedekatriaphchia R action 4-19-2003 § T R 2 R
87 Rat named Darcy, A G Family 419.2003 sl o taiphieg
Ba End of the Line R misc 2-5-2001 Dataville Video has in i
B9 Shiny Things, The PG drama 362002 - I-'
=l Take it Back R :amedy 2.5-200 -.:.J
21 Shark Bait G misc 11-20-1999
92 Angry Pirate PG mise 4-19-2003
23 Potentially Hobitable Planet PG scifi 2-5-2001
e Ca AV ANV A AT SV

EBRAMN

(ﬂjmﬁ‘@ BARREL L

How would you organize this data
alphabetically using a SQL statement?




SELECT overloa

We need a way to organize the data we SELECT

Each one of the more than 3,000 munies has o have a sticker on it
mdhcating iis category. Then it has 1o be shelved i alphabetioal order.

We need a master list of the movies in alphabetical order
by title for each category. 5o L, we know how 1o SELECT. We
can easily select movies by catepory, and we can even select movies by
first letter of the utke and by category.

B 1o :l|5:_g.'|ui?:' i |:iu st of mmewsies rmeans that we woriled need o

wrile at least 182 SELECT stutements: Here arve o just o few ol them:

SELECT title, category FROM mc vie table WHERE title LIKE 'a%' AND category ‘family':
SELECT title, category FROM movie table WHERE title LIEE 'B%'" AND category = 'family';
SELECT title, category FROM movie table WHERE title LIKE *C%' AND category = 'family’i

SELECT title, category FROM movie table WHERE titie LIKE 'D%" AND category = 'family’;
SELECT title, category FROM movie table WHERE titie LIKE 'E%' AND category = "family';

title, categary FEOM movie table WHERE title LIEKE 'F%' BND category = 'family';

/_“.‘
—
%

S

i1 a T l ”
Vo veed Lo know the title so we Lo nis i3 The letter of the find this is the saten
PHE RS " ek e b o L L abod 4420 J . L
e e L wile & bimd T, and e . F.||'|"'hrn et That the mavie WE v !in i ;;m_
18 IF A et i & | T RN | i i |
ool 4 s0 we tan sbitker and shelie titles should beqin with
Latenory S0 WE E ’

1% |87 B Inf 24 } J P | A n
L3 18- queries Decduse we have | Lategovies and 16 ledters or the
aiphabet. T his rumber doesnt intlude movies that have 3 number 3t the

|':5‘-'E'|'“r-""-f. ot Thew ':l':l'f'- .'lli"l: '||.-:\-,| :.‘Jd.ﬂla+ |¢I.r‘-. £ -,:'_"F'I'J.-li A "._.|.=:‘.- {j‘dwx_;rl,ll:.
peLt

_ omwaiw

CPawEeER

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




SELECT ¢t

ced SELECT

‘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.

itle, category FE movie table: WHERE title LIKE 'AR¥' AND category ‘family':
{’/r_ A tew o ouy query results
title category
Airplanes and Helicopters family
Are You Poying Atenfion? Family
Acting Up family
Are You My Mather? family
Andy Sighs Fl:lm”y
After the Clowns Leave family
Art for Kids Family
Animal Adventure Family
Animal Crackerz Family
Ancther March of the Panguins Family
Anyone Can Grow Up family
Aaargh! family
Aardvarks Gone Wild Family
Alaska: Land of Solmon family
Angels Femily
Ann Eats Worms family
Awesome Adventure family
Annoying Adults Family
Alex Meads o Bath Family
Aaargh! 2 Feamily
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sharpen

— qaharpen your pencil
wf ySolt;r’fil;;n

We still have to manually alphabetize the titles within their category
list using the letters that follow the initial ‘4" to decide the order,

Take a closer look at some of the output from just one of our 182 {or
maore) gqueries, Try alphabetizing the list of movie titles by hand.

SELECT title, category FROM movie table WHERE title LIKE 'A%' AND catego: ‘family':
fitle category
Aaargh! heamlly
Aaargh! 2 Family
Aardvarks Gone Wild Family How long did these
Aﬂﬂ“g UP Family 20 movies take you
After the Clowns Leave Family o ordee
Airplanes and Helicopters Pl Can you imagine
Alaska: Land of Salmon Family how long it would
A!H Nﬂﬂdl a Bafh Family take to order 3,000
Andy Sighs Family ur_mure movies in
ﬁnhgﬂh Family this way?
Animal Adventure Family
Animal Crackerz Family
Ann Eats Worms Family
Annoying Adults Family
Another March of the Penguing |  fomiy
Anyone Can Grow Up Family The titles starting ‘Ave You.’ come
Are You My Mothert £~ | fordy [ A0 e tnd of the order sine the
Are YouPaying Attention? | femiy Vs e R b S )
Art for Kids [ THemile L letter into the Litle before we tonld work
Awesome Adventure Family out wheve each mavie should be shelved
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Try a little ORPER BY

Your say vou need to order your guery? Well, it just so happens
that you can tell SO o SELECT something and ORDER the
data it returns 2Y another column from the wble,

/ SELECT title,

vanced SELECT

category

No surprises in this part. |4's | FROM movie table

N 1
EYILTHY the wame

:'-.[rfu'_:-'_i:. T Ay "-:-._!-"-':I-': {""';-x\'}’ ‘):J WI-ERE

' title LIKE
| AND

Leve's the mew Bt Just
like it sounds, & tel

i .
pProfrdem to veturn the datd
i Ll

1
) |.l|'r-'lrlr;b‘-r o] '-'I v aET FT

Seriously. Are you telling me this
is the anly way we can alphabetize our
results? There's NO WAY I'm doing that
for every letter of the alphabet.

'IA%'I

. category = 'family'
L ——> ORDER BY title;

You're right. What can we take
out of the query above to
make it much more powerful?

...................................................................................

STOP! Do this exercise before gurning the page.
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~t L
What can we take out of Netite that. Hf!
the query above to make ek bew TITIES
it much more powearful? "rff_ benin with @
o r\_._,,,.\_".r_{'|
SELECT title, category —itle category
FROM movie table 1 Crazy Alien Family
WHE Y s 10 Big Bugs “ family
£ RE . i / 101 Alsations A\ family
wEitd el R { 13th Birthday Magic \ family
(IND- | 2+2is5 I family
< | 3001 Ways to Fall | famil
= 1 | ys ta Fa amily
catch IY . f lY l'-I Bth Grade Girls are Ewil In' fumil}-'
ORDER BY title; X 7 Year Twitch / feamily
\ a 77 \B\.ﬁ.rms are Batter than :;,/ family
r." . ~Angrgh! — family
| Agargh! 2 family
,'I Aardvarks Gone Wild family
II Acting Up Family
SELECT ti tle ; categﬂry { After the Clowns Leave Family
z Airplanes and Helicophers Fomily
FROM movie table | ks tond of Schcn Tamily
WHERE || Alex Hde-eds chBarh :umi:}r
. Andy Sighs amily
%Categﬂry = ! faIl'I.lly ! } Angeals family
7~ RD ] - | Animal Adventure Family
l'u\ O ER BY tltle r ; Animal Crackerz family
R, ;
Thiz fime we'l aet the e Euen better; this list wall Ann El:l:lchrrms fnm:!}'
entive list of movies ntlude movies that begw Annaying Adults Family
the Lamily 23ten A ‘b numbers in the title Another March of the Penguins Family
) ik ol ?l” A be Sirst in the list Anyone Can Grow Up family
! Are You My Maother? family
. | Are You Poying Altention family
This isnt the end ot the ¥e T' W Art for Kids family
b Lhem
we dont have veom 0 '“'":\"f Awmumn.%dxnl:}n A Family
all heve. They gontinue all The N
way throuah Z titles ——

ORDER BY keyword

ORPER a single column

I our query uses ORDER BY title. we don't need o search
[ow mitles that start with a partwular leter anymore becanse the
ruery returns the data listed i atphabeacal order by aele,

All we need to do s take out the title LIEE part, and
ORDERE BY Eitle will dothe rest

ORDER BY allows
you to al]a}aa])etical[y

ﬂl‘l:lEl‘ H.l‘l}' cnlumn.
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advanced SELECT

Create a simple table with a single CHAR(1) column called ‘test_chars'.

Em 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 SQLs
Rufes of Order book shown below.

0123ABCDabcd!@#$%7&* () - _
Tm 14 80NN Ty )P

's Rules of Order
gQL‘5 Ru]_e& of OTJEI' 2 ,’,au-ﬁ;;&run your ORDER EY
When you've fun your ORDER By g, Wl‘: "out these characters in the
fill in the blanks using the order the Charé ﬁ.l;{dET they appear in the results
appear in your results o help yay, c.fsrrg

"
b = 1 ( & ~
Mon-alphabel characlers show up ;
2
numbers. * g N Remember how
E insevyL &
Mumbers show up texi RDTEE
............. imtjhf ﬂll.-&{t'
characters. Theyve tricky

MULL values show up

NULL values show up
characlers,

Upparcase characters show up
lowercase characters.

“A 17 will show up
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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
r.ciSe characters shown below in this column, each in a separate row Insert a space
ot and leave one row NULL.
oLvtion il i :
Try your new ORDER BY query on the column and fill in the blanks in the "SQL's
Rules of Order’ book shown below.
e The order that the chavacters
may have shown WP in Your results
Note the space abt the beamming
W [ Y ] ol
four order may ke a kit ditterent
depend In% on Your FDBMms The
?:uInJ-.\_ here i5 o know that theve
|:'.. an order, and what J.'_'l'.f_' order
18 i.‘-qr your RDBms

1"#S%&' ()*+,-./0123: ;<=>

?QABCD[\]* “abecd{|}~

ql’s Rules of Order
ou've fun your ORDER Ry

$QL's Rules of Order .
When you've run your ORDER BY Query, Wh:& put these characters in the

fill in the bianks using the order tha o ﬁ';daf they appear in the results.

ars

appear in your results to help you, réi‘.:-fars
( & . n
1

+ =

Non-alphabet characters show up
*

before and alter numbers.

=]
[E Jp—

characters

Uppercase characters show up before

lowercase characters.

A1 will show upcﬁcﬂ AT
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ORPER with two columns

Seems like evervihing is under control. We can alphabetize our
mowies, and we can create alphabeteal hsts for each categor
Unfortunately, your boss has

something else for vou to do. .

To: Dataville Video Staff
:  The Boss _
;-Lahr;Lct'. Out with the old tmmr-.ea]

Hey,

25
| think we need 10 get nd nf sQme crn'l l'r;:?J T;;Ie
we've had for the longest WMe- i,_'.:a ;,'mmies d

< weekend and give Me alist o !
Sai:luﬁcategury tyy order of purchase date?

That would be great,
Your DOSS

|'::11'1II1:.'1I:1'|'_-.'. youl can order mult i] Hee
colurmns mthe same stdement.

FROM movie table
ORDER BY category, purchased;

o

This wall be he I_‘t”t 7 T And +his will be the serond Column
we'll Hlfﬂ 4 ||':l__ -_xl-" EYEYY moVi® in “\f

ordeved, AFTER the eategory
stor € m-dtl{d E‘Jl' |'.:|‘|_',|_‘3m--.i|, Lalumn = bfcn ardtrtd

advanced SELECT

We want to make sure
the purthased date

/— shewt Ul in the vesults
SELECT title, category, purchased

BRAMN
fﬁi Dﬂ BARBEL L

Will the oldest movies show up first or last in each
category? And what do you think will happen if two

mavies are in the same category with the same
purchase date? Which will show up first?

o arne nene e
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sﬂ”jﬂg bil" :'i-'"'l-"'f"ll" colUumns

ORPER with multiple columns

You're not restricted w sortng by just two columns. You can sort

b as many coluimns as vou need o pet at the data vou want. Yﬂ“ can surt ljy

Take a look at this ORDEER BY with three columns. Here's what's

going o, and how the table ges sorted. as ma“}r Eﬂlumns
e

SELECT * FROM movie table as you need.

ORDER BY category, purchased, title;

Newk, the results Leath eategory y
bhe table starting with # sinte that s

how bhe E.A‘Ls:l.'jt#u:'_. art ox

First Your results ave evdeved b

ﬂ&{‘fgm";‘. sinte that was the Firsd

LT-:Il:m;. |||-;;ter,: aa'rl‘.gl. '."‘:";' ORDER BY orted by date, with the oldest date
41 i are listed A +hy ':""'5"‘ .t |_:|'rsi E,'r;l.-l::f- ave lwasy sonted bxlr year,

Ehen by morth, then by day

5

deved nowl is

Finally, the vesults feach r.a-l:;-_f_-...;q-xi,-,

- S'IZJ"'{'.th'-]I with |"*| whith i now
Categories J e el o
Starting with ::l'l'ff'r"td |:r'?' title, &Ealh_.'.-tﬁrflp.?l

with 4 and ::-.d.lnj at L
i il 5 Purchased dates \
oldest first V
Titles
11'20'1 999 e e starting with
I
Z
Titles
4'19'2003 i starting with
I
F 4
Z = = mlm = Purchased dates
oldest first
Titles

11-20-1999 -~ ----> starting with
- r.ruJJ»ff * aadthe
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SELECT

An orderly movie_table

Let's see what this SELECT statement actually returns
when we run it on our ceneinal mmosee talbde,

- movie_id title rafing M p{dmnﬂ ]
(7 oo O O AN SN
Our original a3 Bobby's Adventure G Family 242002
movie_table 84 Greg: The Untold Stery PG actian 2.5-2001
1 ‘r.crc': — B85 Mad Clowns R harror 11-20-199¢
avder heve, 1> B84 Paraskavedekatriophaobia R action 4192003
mONIES j-'*"l ; g7 Rat named Darcy, A €] Family 4-19-2003
show up i :“‘; 88 End of the Line R mise 2.5.2001
e vds — 89 Shiny Things, The PG drama 3-6-2002
were inserted 20 Teke it Back R camedy 2-5-2001
inko the E’.BIUI: 21 Sherk Bait G mise 11-20-199%
~ =, 92 Angry Pirate PG mise 4-19-2003
23 Patentially Hobitable Planet P& scifi 2-5-2001
N NS~ AN A N NN

and the ordered results from our query:

First column that Cerond Eolumm Hhal
Third calwn tha 5 ml,l x ’ e ld —
was ordeved ~ L i)
movie_id fitle rafing wtegery purchased
B4 Greg: The Untald Story PG aetion 2-5:2001
aé Paraskovedekatriophabia R aiction 4192003
0 Take it Back R comedy 2-3:2001
a9 Shiny Things, The PG drama 342002
a3 Bobby's Adventure G Family 3.4-2002
g7 Rat named Darcy, A G Family 4-19-2003
85 Mad Clawns R harrar 1201979
21 Shark Bait G misc 11-20-1999
88 End of the Line R mise 2-5-2001
?3 Potentially Habitable Planet PG scifi 2.5-2001
S N T Y o o o e Y

259



reversing your

I den't like old movies. What if I want to
zee the movies, newest first? Do T just
have to read the list from the bottom?

S0OL has a keyword that reverses the order.

By default, SOL returns your OEDER. BY calumms i
ASCENDING order. This means that vou abways get A to £

and | o 99999, [ vou would prefer the order to be reversed,
vou want the data in descending order. You can use the
kevword DESC right alier the colummn name,

fhere’;re no

Dumb Questions

Q: | thought that DESC was used to gat the DESCRIPTION of Q: Can | use the whole words DESCRIBE and DESCENDING
a table. Are you sure this works to change the ORDER? in my query to avoid confusion?

A'. Yes. It's all about context, When you use it in front of a table A: Yol can use DESCRIBE, but DESCENDINS won't work
name—for example, DESC movie table;-—vyoulgeta

description of the table. In thal case, it's short for DESCRIBE.
DESCENDING and that's haw it will order the results. 2 - o
mlumn name in ORDER BY nlauses

to reverse the order of your results.
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SELECT

Reverse the ORPER with PESC

Picture vour data on a staircase. When vou climb up
- v - . fe—

the staars, vou're ascending, and vou reach A before B

When vou come back down again, vou descend and

reach # before A

This query gives us a list of movies ordered by the
purchase date, with the newest ones Lirst, For each
hate, the mevies purchased on that date aee Disted
alphabetical order,

SELECT title, purchased

FROM movie table

ORDER BY title ASC, purchased DESC;
ri

" iy

r ,]
We can Put !'rl-l'- [ theve, but : !-IE Wi want to ovder :.J:
not "-'.'-"-!'."-:El"_ul' Just remember f.-:i:'.-'l |“_.::_n_ 7. 1o A or Yrom
that ASC is the detault ordee g La |, we have to use the

DESC keywuord
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from videos (o cookies

B

e ——————

| o Staff

. From: The Boss

\| Subject: Freebies all round!

|

'\ Hey,
. The store is looking great! you've got all those
d in the right places, and, thanks
BY clauses in your

d exactly what they're

-
. To: Dataville\ﬁde

\ movies stacke
to those fancy ORDER

sQL, everybody can fin
looking for.

' To reward you for all of y
throwing a little pizza pa

Show up at Bish.
Don't forget to bring those

\ Your boss

't wear anything 100 nice, I've
I've been itching to

e

our hard work, I'm
rty at my house tonight.

I

reports!

got

P.S. Don
these bookshelves

| reorganize...

I
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The Girl Sprout® cookie sales leader problem

The woop leader of the local Girl Sprout oop

s teving to fgore out which girl sold the mose
cookies, 5o far she's gota table of each orl’s

sales for each day

I nead ta find the
winner soon. Na one likes
art angry &irl Sprout.

\
i::.-'j';.lr.d- -.'-'Jnji-U'-El'.l girl

. 4 |
Cprout troop leader

.'_\1;,.'.\._‘“ -i_ u'r'.r.-
0

.l

rdvanced SELECT

Volldr amount Cales Fov

£ |
Sl
1;.<i|t the sale , cookie_ sales £ a_‘;’: ed ~this date
wy = \
1] first_name sales sale_duate
1 Lindsay 32.02 362007
2 Paris 26.53 3-6-2007
3 Brifney 11.25 3-4-2007
4 Micole 18,94 3-4-2007
5 Lindsay 216 3.7.2007
& Paris 1.22 3-7-2007
7 Britney 43.21 3-7-2007
8 Micole B.05 3-7-2007
2 Lindsay 17.62 3-8-2007
10 Paris 2419 3-8-2007
1 Brilney 3.40 3-8-2007
12 HMicole 15.21 3-8-2007
13 Lindsay 0 39.2007
14 Paris 31.99 392007
15 Britney 2.58 392007
16 Micole 0 3-9-2007
17 linl:is-:l}.r 2.34 3102007
18 Paris 13.44 3-10-2007
1% Britney 8.78 3-10-2007
20 Hicole 26,82 3-10:2007
21 Lindsay 3.71 3-11-2007
22 Paris. 56 3-11-2007
23 Brifney 34,19 3-11-2007
24 Micole 77 3-11-2007
25 Lindsay 16.23 3-12-2007
26 Paris [+ 3-12-2007
27 Britney 4.50 3-12.2007
28 Micele 19.22 3-12-2007

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,
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sharpen =olution

rpen your pem:il

solutlun The Girl Sprout with the largest total amount sold will win free horseback
riding lessons. Al 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 Edwira find
the name of the winner.
SELECT First_name, sales
FROM tookie sales
ORDER BY Firsd _mame; Lf‘ﬁh'\
“*'-"'C 5oour Auery,
- and here are the vesults
first_name sales X~
Ficole 19.22 w
Micole 0.00
Micole 8.05 |
Micole 26.82 \ 901 T~
Micole 7.77 f “‘\
Micole 15.21 J \\
Micole 18.74 "
Brifney 3.40 _“I \\1
Britney 2.58 i
Briiney 4.50 f e [ he sales for each girl st
Britney 11.25 ¢ 1079 had %o be added together
Brifnay 878 \"ull p "‘I"'-'"I-_r' te tind Lhe wWInrEr
Brifney 43.21 ’
Britney 34.19 _/‘I // |
Lindsay 17.62 “\l / .'I
Lindsay 9.16
Lindsay 0.00 \ § £
. - @08
Llndsa}r 32.02 X e
Lindsay 2.34 j
Lindsur 3.71 ;"'Ill
Lindsay 16.23 /
Paris 26,53 \I
Paris 0.00 f :
Paris 0.54 [ e tff
Paris 1.52 ¢ .
Paris 13.44 III
Paris 2417 f
Paris 31.99 /
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SUM can add them for us

The stakes are high. We can’t make a mistake and risk making our Cirl Sprouts angry,
Instead of addig these up ourselves, we can make SOL dothe heany Tifting for us.

The SOQL language has some special kevwords, called funefions. Functions are his of
cade that perform an operaton on a value or values: The liest one we'll show you
performs a mathematical operaton on g column, We'll use the SUM Tunction which
works by totaling the values in a colwmn designated by parentheses, Let's see it
1 aChion,

The SUM l:-'unf,'!_,mn totals the

ClAM is | s a funtlion
-;,'||u{$ 113 thE 5&!!: Lolum __‘;:.H."'n i% t'r.pwn-a o [ )
= / | his medns that it Ii-'E'rEq'rrns an
.L }l’ attion on the tolumn neet do it
SELECT SUM (sales} bhat's in parentheses
FROM cookie sales

WHERE first name = 'Nicole';
-‘\H“"-—-._.___:_____ﬂa—‘-‘,}"‘--—___,__-——"f
This restviets the query to ar-.h' add
up Nizole's sales Ddherwice it would be

tﬂ{rﬂi'"g the whele of the sales column

advanced SELECT

Féa Edé Window Halp Tha'Wmnarls
> SELECT SUM(sales) FROM cookie sales
-> WHERE first name = ‘'Nicole’;

1l row in set (0.00 secg)

Now we need the other three totals and we're done.
But it would be easier if we could do it in one single
QUETYaus

IR LS at woree;

| - Try it yourself. Creale 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.
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GROUP BY

SUM all

There 1sa way

irks well with SUM and AVG

of them at once with 6ROUP BY

o SUM each of the girl’s sales ai the same time. We'll

Just add a GROUE BY o our SUM staterent. This groups all of the
lirst name values for each girl and wotals the sales or this group,

CliM all the sales
£olumn #mj-..-rcs

SELECT first name, SUM(sales)

FROM cockie sales Group together all £he

GROUP BY first name < " rime ilues

ORDER BY SUM(sales)DESC;

- L#_ We want the values dITPIH‘;cd

i hiah—ta-| .
%hm:modhh?ﬁﬂﬁ" ih—1to oW 50 we fan sepe

i
The w ¥ :
SUM that we selected with Ihnel more easily

Fln-,d the winpey

is Eﬂnkm‘ﬁ;"' —

Values im eath jrnlrst name Group, - I
| first_name sules A __ W,_,,,
. Brifney 3.40
Micols 19.22 .""‘l- -
Micola 0.00 flext_neine o] Lindsay .ol :rflw 1:3
Micole B 05 P‘qr:; 24,53 Lindsay 716 Er!:ne}' I"’ll' =
Nicole 26.82 Palis 0:60 Lindsay 0.00 — —
Micole 777 Paris 0.54 Lindsay 32.02 :rjlney 3 =
Nicole 15.21 Paris 1.52 Lindsay 2.34 — =
Nicols 18.96 Paris 13.44 Lindsay 3.71 - =
Paris 24.19 Linchasiy 16.23
Paris 31.99 |

Fila Ed Window Help ThaWinnerFRealyls
> SELECT first name, SUM(sales)

-> FROM caukiu_salus GROUP BY first name
=> ORDER BY SUM(sales);
bt +

| first_name sum(sales)

+ ____________

| Paris
| Nicole

| Lindsay
+ ____________

$ — - — — 4 — 4+

4 rows in set (0.00 sec)
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AVE with GROUP BY

[ other girls were disappointed, so Edwina has decided to give
anoihier prize w the gl with ihe highest daily average. She uses

the AVG funetion,

Each girl has seven days of sales. For each girl, the 2VGE [unction
adids topether her sales and then divides 1 by 7,

Ff.ﬁam. it grouping {-GEF +her . but this I'I:,.-n-.r WE Te
all the ];I'r':‘;:._r.d-n:{ values averaging the value _‘!\.L-
SELECT ﬂrst_name, AVG (sales)
FROM coockie_ sales AVE adds 3ll of the vakes in 2

GRDUP EY ﬁrst I'l.E.l'l'I.E,' 5"‘0'-!? dnd ‘I’_I‘l{h d|u|d¢; 5-..). {hf
total rumber of values to find

advanced SELECT

TN

/ the dverage value for that group

first_name sales
_ﬁﬂ"." L Britney 3.40
Nicole 19.22 | first_name sales :
Nicole 000 | first_name sales tindsay 17.62 S i 2.3
Nicole 8.05 Paris 26.53 Lindsay 9.16 e iy 208
Nicole 26.82 Paris 0.00 Lindscy 0.00 Sy LA
Nicole 7.77 Paris 0.56 Lindsay 32.02 ey giZ3
Nicols 1521 Paris 1.52 Lindsay 2.34 1 g
Nicole 18.94 Paris 13.44 Lindsay 3.71 Deiiney 2438
Paris 24.19 Xinds 1623
Paris 31.99 |

Faa Eort Windew Holp ThaWmnarHoalbyls

> SELECT first name, AVG(sales)
-> FROM cookie_ sales GROUP BY first name;

Umi'.!';, E-r-.l:r-f.j' did
rk ﬂﬂ_‘ﬂm Il'"lrf “rﬂj {ﬂ
Lomé uf with some

other way to Find 3
.-ﬂ-_,-;..._d_ 'PI-.BI:C WinnEeY Hicole 13.71B571

Britney 15.415714
Lindsay 11.582857
14.032857

rows in set (0.00 sec)
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MIN and MAX in action

MIN and MAX

Not willing 1o leave anything out, Edwing takes a quick look at
the: MIN and MAX values from her table o see if any of the other
irls had a larger sale value [or a single day, or even il Brioney
had a worse day and got a lower value than any of the others. ..

Wee can nse the Tunetion MAEX o find the largest value in a
column. MIHN will sive us the smallest value in a column.

‘K/_\. ."r"lr'l}": 'rtt.uwrﬂ- I:hc

. 5 Id ii_ ‘-&I.
EELECT ﬂrst_nm' mtsales} ;ma': la 3! [4
FROM cockie sales
GROUP BY first name;

Curprise, ':-'_'r'nj:r.:']l
had the highest
‘-Inﬁlf_ day sales

al 3¢ |
vailwe FQT galh i"’

first_name sales
Micole 2682
Britney 43.21
Lindsay 32.02
Paris 31.99

SELECT first name, MIN(sales) < MIN veturns e
FROM cookie sales single lowest <ale

GROUFP BY ﬂrst_name;

value for each ajvl

And while it locks like the

other girls slacked off 3t

least one day eath, even

first_nome sales
Micole 0.00
Britney 2.58
Lindsay 0.00
Paris 0.00

on E"'l’ltht'ff WOrsT d‘;'f
she made mane

268 Chapter 6

This is getting serious. Maybe I can give
the prize to the girl who seld cookies on
more days than any of the others.




COUNT the days

SELECT

o ligure our which girl sold cookies on more dayvs than any other, Edwina

tries o work om how many davs the cookies were sold with the COUNT

fumetion. COUNT will return the number of rows in a column.

SELECT COUNT (sale date)

FROM coakie_salea :

Il{_’i’_-_h--_ COUNT veturne the numbey
ot rows in the sale date
Lolumn [+ the value 12 NILL

it 15n T Lownted

arpen ymrpemil
A

cockie sales

Here's the original table. What do you think will be

returnad by the queary?

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.

1] first_name sales sale_date
1 Lindsay 32.02 3-6-2007
. Paris 26.53 342007
3 Brilney 11.25 3-6-2007
i Micole 18.9& 342007
5 Lindsay 216 372007
] Paris 1.52 372007
i Britney 43.21 3-7-2007
8 Micole 8.05 3-7-2007
9 Lindsay 17.62 382007
10 Paris 24.19 3-8-2007
n Britney 3,40 382007
12 Micole 15.2] 3-8-2007
13 Lindsay o 392007
14 Paris 31.99 3-9-2007
15 Britney 2.58 3-2-2007
15 Micole 0 J-52007
17 Lindsay 234 3-10-2007
18 Paris 13.44 3102007
19 Britney 8.78 3-10-2007
20 Micole 24,82 3-10-2007
21 Lindsay 3.71 3-11-2007
22 Paris 5b 3.11-2007
23 Britney 3419 3-11-2007
24 Micale 777 3-11-2007
25 Lindsary 14.23 3-12-2007
24 Paris ] 3.12-2007
27 Britney 4.50 3122007
28 Micole 19.22 3-12-2007
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sharpen

en your pencil
;P ySolﬁ;n

Here's the original table. What do you think will be
returned by the query?

18 sales dates

Does this number represent the actual number of
days cookies were sold?

Ne This number simply represents the mambey
)

[ P
ot values in the table tor iale_date

Write a query that will give us the number of days
that each airl sold cookies.

CEl BT
LT

FROM tookie _sales

First_mame, COUNT (sale_date)

SROUP "'T rirst name,

You could just do an ORDER BY on
the sale_date ond lock at the first
and last dates to figure out hew many
days cookies were sold. Right?

270

Well, no. You couldn’t be sure
that there weren’t days missing
between the first and last dates.

There's a much easter way o fnd out the
actual days that cookies were sold, and that’s
wsing the keyword DISTINCT. Mot anly

i vou Hse it o give vou that COUNT you'se
been necding, but you can also get a list of
the dates with no duplicates,



advanced SELECT

SELECT PISTINCT values

.. ; o - N
First let's look at that keyword DISTINCT since DISTINGT is a keyword and

withowt the COUNT function. it Musing IR s
grfav entheses around wle date

SELECT DISTINCT sale_d.ate
FROM cockie sales hore's our ORDER BY o e tan
ORDER BY sale date; < _, ihe first and last sales dates

Fds Edit Window Help MoDupss
> SELECT DISTINCT sale date
FROM cookie zales

-> ORDER BY sale date;

i i 2007-03-06
bt wek 3 2007-03-07
duplicate in 2007-03-08
the bunth! 2007-03-09

2007-03-10
2007-03-11
2007-03-12

rows in set (0.00 sec)

Notice that the DISTINCT goes mside

g_/f_:i' the paventheses with sale date

SELECT COUNT (DISTINCT sale date)
FROM cookie sales;

Now lets try i seith the COUNT hunetion:

o BRALN
We don't reed an ORDER BY because B A“BE LL"

COUNT will be returni il
number. Nothing I:',nh::-:'FéE?[:jD ﬁhﬁ_: Try out this query, and then useit to
B figure out which girl sold cookies an
the most days?

by | AT
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who am /7

272

A bunch of SQL functions and keywords, in full costume, are
playing a party game, “Who am |7° 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
night 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

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

What | spit out is larger than anything | 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

Wh“ﬂml?

Name

-----------------

function or
keyword

;;;;;;;;;;;;;;;;;

Answers on page 279.



advanced SELECT

Tedre no

the
Dumb

Q: Since you were looking for the highest values
with AVG, MAX, and MIN, couldn't you have added an
ORDER BY clause?

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

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

. Youcan. It's especially useful when you have multipla
records with the same value in a single column, and you
simply want to see the variety of the values, and not a long
[ist of duplicate values.

Questions

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

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

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

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

Hmm. AVE, MAX, and COUNT really
didn't work out as a way to determine the
zecond place winner, T wonder if I can

use SUM to work out which girl came in
second place and give her a prize.

— TIBRANN

CvaweEw

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

you are heroe »



.Li'MITiny vour results

LIMIT the number of results

Mow we're going 1o use STM w determine second place. Let's look back at the
oripinal query and results o help s Geore out how o gen that winner

SELECT first name, SUM(sales)
FROM cockig_;ﬁles
GROUP BY first name

r,f——"‘.:- ORDER BY SUM(sales)DESC;

|4's prutial that

[ b
. 1 sy I -l | b ant
we use ORDER BY first_name | cales We veally aly oS,
heve, otherwite our /'Erl'ina]r 'Iﬂ.?.ﬁ“‘\-,j {;f”' the First 1w
vesults would be | Paris 98.23"
arbitravy “Wicats— | 96.03 ‘-\\ )
Undsﬂ}- g1.08 !Jﬂ'l'l‘. = our sefend—

f|d{t wirner! Nitale has
stopped speaking to her

Since we only have four results, i0s casy 1o see who came in second place. Bon il we
wanted 1w be even morve precise, we could LIMIT e oumber of vesals just o the
top two girls. That way we could see precisely the results we want, LIMIT allows
us 1o specify exactly how many rows we want returned from our result set.

SELECT first name, SUM(sales)
FROM coockie sales

GROUFP BY ﬂrst_pame

ORDER BY SUM(sales)DESC -

C&*LIMIT 2; \

[H's a long query and aets You
bhese dwo little results-

T
; his is saying that You want
to L.eri," Yfour vesults da

4 |

the tirst +wo

Eﬂ-n-nl sales
Britney 10791
Paris 98.23

While there are only lour Girl Sprouts in the table and Bmiting it to two daoesn't
Ill."l].l H ] |Jt|g:' amount here, imacine that WO W h'urkiuu with a miwh |.lI'L'|l:"!I' tabule,
Suigpose vour ad a list ol the top LOOD corrent songs playing al radio stations, bl
vou wanted the top U in order of popularitv. LIMIT would allow vou to see only
those and not the other 900 songs.

2?‘4 C haptor [



advanced SELECT

LIMIT to just second place

LIMIT even allows us o pinpoint the second place
wanmer without hawing o see the st place winner.
For this, we can use LIMIT with two parameters:

|F You tried to fuess what this would remlt
in, You d ?r«:-bablj be wromg '.f\"!-.r.r. You have .
fwo parameters it means something tompletely

difFevent than with one first_name sales
\{, Eritney 10791 |
Paris 78.23

LIMIT 0,4
Micole 6,03

This is 1l:hr_ rewlt 4o Thit is how mary
:!.ﬁl'nll_' \-.lll!:'-. :ﬁj_ '-E--él'l‘f:i r{gu:IL’- to rf{'.ﬂr‘
CCuhT_;.-.ﬂ with O

Remember our top T songs? Suppose we wanted 1o see songs 20
through 30, Adding an extra parameter to our TTMIT would really
help vs. We'd simply e able to oeder them Ty popalariey and adcd
LIMIT 18, 10.The 1% says tostart with the 20th song since SCYL
counts starting with 0, and the 10 says o give us back [0 rows,

E}"’IJ.'_H{'-' 15 I":-' F’.;rl‘i
is [, Nitole 15 2.

Z\ x ticlioy 81.08 ard Lindsay 15 3

apen your ponc

Write the query that will get us the second result and only the
second result using the LIMIT clause with two parameters.
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sharpen

rpen your pencil

_\‘Q_ sulutmn Write the query that will get us the second result and enly the
second result using the LIMIT clause with two parameters,

™

-
K 2o - S i

s .h rp...h.fr | =L ST Irtc |.‘.¢:-un|||r"|-
with £, So | is dttualhy 2 =

My SGL statements are getting so long and
complicated now, with all those new keywards.
I like them, they're great, but isn't thers a
way I can simplify things?

Your queries are getting longer because
your data is getting more complicated.
Let’s take o closer look at yor taabalie, Yo iy have
outgrown it, Move along to Chapter 7.
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advanced SELECT

SELEC T cross

It's time to give your right brain a break and

put that left brain to work: all the words are
B@L-related and from this chapter.

Across

2. You can find the smallest value in a column with this funchon.
5. This function retumns each unigue valua only onoe, with no
duplicates.

T.The keyword in the CASE allows you to fell your
ROBMS 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 ona
commen column.

Down

1. Lets you specify exactly how many rows ta retum, and which
row fo start with.

3. It you ORDER BY a column using this keyword, the value 9 in
that eolurmn will come before 8.

4. Use these two words to alphabetically order your results
basad 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 8in
that column will come before 9.

10. Usa this in a SELECT to return the number of results rather
than the results themselves.

you are here » 277



sql in review

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 iii.

Q&ﬂER‘B! vesults

Lieally ovder Ly
F\f:::;atﬂlw“‘!“qtﬂ#? :m
_rouR BY a s;;“ ﬁ; gc” Yo how many vous matzh
: ows based d L P
Consclidates 29 £ see the vows. couyy
Sk veturns 3 single integer value.

Eomman

DISTINCT

Returns each unique value only
onte, with no duplicates

SUM
hdd; up a tolumn OF rameni

values

—
:

e Ll 4] ‘l.ﬂﬂ-l"-
il cEl £

:dmrufr_d .'I.p.-'_-L-f[ “-a.._:-‘l.-r
Tundtions, EeYwords,

Lets you specify exactly h

ow
many rows fo rety ;
] w&hll‘l’u and which

and -ﬂ.ur-'cc'\.'l



dvanced SELECT

Whe .-
A bunch of SQL functions and keywords, in full costume, are I 2

L]
playing a party game, “Who am %" 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 atiendee, write
down whether it's a function or keyword.

Tonight's attendees:
COUNT, DISTINCT, AVG, MIN, GROUP BY, SUM, MAX

function or
Name keyword
The fesull youge fom using me migh ret b worh much. Mg kg
What | spit out is larger than anything | take in. SUm Funetion
1l give you ane-of -kind results i T i
'l tell you how many there were Hm“\ 1‘ _______ 1 hJ..;- ,,,,,
You need to use me if you want to get a sum. eun e I'x\'mw-d\
I'm only interested in the big number, .Wlx _________ FMLHW
How am 17 Eh, so so. A& {"" tion

you ano here 279



crossword solution

SPY SELECTeross Solution

-
AEEE
-_

1
oo | o (ot o[>
L]

-

2 BEH
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7 multi-table database design

"Outgrowing youﬁable*

My little man is growing up.
Maybe he'll finally move out.

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 gueries. You've gone as far as you can go with a single table.
It's & 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.

this is a new chapter 281



nigel needs some love

Finding Nigel a date

Greg's lonely friend Nigel has asked Greg w help
i fined a0 worman to date withy stonlar nteresis,
Gireg begms by pulling up Nigel's record.

Here's Nigel:

contact id: 341

last _name: Moore

first name: Wigel

phone: 5552311111

email: nigelmocrefranchersrule.com
gandsr: M

birthday: 1975=08=28

professicon: Bancher

gity: Austin

state: TR

status: single

interezsts: animals, horseback riding,
movias

seeking: single F

The interests column isn't atomics it has more
than one tvpe of the same information in it He's
worrried 10 won't e easy 1o query,

Gireg adds Nigel's request o his TO DO List:

® Tooo

write query for uigel
nterests column, Laoks pangal, i
this once...

M write dquerd to search the
e 10 use LIKEs, byl "*:"’J”H

282 Chapter 7



wilti-table database design

Why change anything?

Crreo’s decided not o change the interests column at all.
He's willing o write the diffienlt gueries because he doesn’
think he'll have ta write them that often,

He vses the barthday DRTE field to find matches that are no
e than five vears vounoer or [Ove vears older than Nisel,

cgherpen your pe
= -\-‘h 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 . ... .........
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rpen your pencl
B i Finish Greg's custom query to help Nigel find a compatible date
- sulutlﬂn wha shares all of Nigel's interests.

Annotate what each line of code does.

L £
.IJ:-I{II:-J -.-I-‘-'tl"‘;ithrnﬁ E‘FGH— 'F_,hf_ h':||' _f-ﬁ'h'l'.al.'.J_',_'. +J|Jic
/ That matihes J‘|'|-C .1'.'|||r,|\.|1'||-_{.|I gmdi.ﬁmm

SELECT * FROM my contacts [l wants to date d womdn
WHERE gender = 'E' &e— = we ve |ooking for a female
AND status = 'single' <« —
AND state='TX' e andatleast live in the same state as Nigel
AND seeking LIKE '%single M% '+ She should be locking

and we want hev o be single

] r'ﬂ'r d Simble o
AND birthday > '1970-08-28" gle gvy
AND birthday < '1980-08-28" | e wnts somconc no more tha
AND interests LIKE _ Tanad g Joavs otder aad ne meve than
AND intevests LIEE "Bhorse® \Tﬁﬂ founger than he is

i [} (=T 3
AND....intecests LIKE Jomaviesky e These il pull ouk makzhes for

o T h'.q.-l'-. interests We tould have used
".:-".‘f heve, but we 'rtﬂ“'f want o

mat th &” u';. nis m{:.ﬁrf‘fl'.i
-

The query worked really well

Greg found the perfect maich for Nigel:

contact id: 1554
last name: Fiore
first name: Carla

phone;:

Smdll:

gendar:
birthday: 1974-01-07 <— 2°°
profession: Veterinarian & - g'rca'[ F,"rDFE“*G'-
city: Round Rock

state:

= F

interests: horseback riding, mowvies, animals,

mystery novels; hiking K
zesking: single M

284

atusi

5557B44855 Carla and
~fiorefficrsanimalelinic.com Tr'“.lﬂrr A
F \““3‘

d ane

™

even lives &logs h?.
5 4 II'J L

" .
mail Hm.} ™ &d rest s_|'

Chapter ¥




multi-table database design

It worked too well

Nigel and Carla veally hie it off2 Now Greg's
Brrcomme o victom of lus own suceess: aff of his
stngle (riends want him o query the dambase,
And Greg has a lot ol single friencds.

I can't keep writing
these complicated
queries every night

s

Your table Jesign should do the

' heavy lifting for you. Don't write
- convoluted queries to "get around”
a laacﬂy Jesigne:l table.

This is 4o time Consuming. Greg adds

3 note to s TO DO list:

—
® Tooo \L

wirite eru Sor uinel - ¢ .
ine ‘L';:wa ror ."_I-J_!.SE_‘-I..- Vi write dlquesdiokesrgh e

.l"l-'l:_ A A Tl ] -_LU.OK*_-,_-' '-=.|I|.I"|;-' t-l_! At { Fr o A )

wldi PV Y TRV hTU”E FOYSE ARE UL sy

in future, 'gnore the interests column i,
quiter and easier quernes, i

fou are here » 285



scrapping the interesis column

lgnoring the problem isn’t the answer

Another friend, Regs, asks Greg o find him a date. He's looking
low & gird who s noomore than fve vears older and no less than five
vears vounger than he 5. He lives in Cambridge, MA and he has
dilferent interests than Nigel

Greg decides not 1o bother with the Lnterests column o keep
his queries short and simple, -"5::5.-; —7

Write a query for Regis without using the interests column
-
Exercise

contact_id: 873
last name: Sullivan

first name: Regis

phone; 5552311122

email: me@kathielesisaflake. com

gender: M

birthday: 1%55-03-20

nrofession: Comedian

city: Cambridge

state: MA

status: =single

interests: animals, trading cards, gJgeocaching

seeking: single F

—————— Answers on page 342.
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muli-table database design

I can't ignore the interests
column completely There's
got to be a better way...

Too many bad matches ? fncg
a few weeks, Regis 'é

Crvey gives Regis a long hst of matches, Alier

calls Greeg and tells hume that s Tst s nseless, ancd that not one

of the women had anvihing in common with him, ‘

. Hmr.teﬁqufrqioimﬂnpn toe
uly ';I-'. bme -.t::uar* una trut, rt ‘;‘_-,u!.{

® Tooo

u.m.te. cLuerS for mﬂgl
mt?.reﬁa SORA, Lm:l.ﬁ:—. Py
-t'ru'-:. I:‘Ir‘l-.'lt‘-' ¥

wn

n #‘r'-}ft-.:.rej 1gnore the' mterests c-nlurnn. S st I ot
I v I b o We shouldn 't igrove them

q.u-Er:j ,J.U-E-'t #‘lrﬁt l-l'l.tE-'l"E-Et and ignore P it L oee's

inkor mMEtion in dhak o Coluirm,

uACEer” s eadier querigd,’

Lami uﬂ]u&h £
= re vy
rest of the i Lormation there

Use only the first interest

Cirew now knows that he can't imnore all the mterests, He's assuming tha
people gave him interests in order of mmportance and decides he'll query only
the lirst one. His rpueries ave stll a hiode painful o write, ot not as Bad as when
b meladed TIEE for all of the mierests mthe interest column.

Sty paed

Use the SUBSTRING _INDEX function to get only the first interest
froom the interests column,
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another sharpen solutio

_@T yourpenml

SUBSTRING_INDER(interests,

This arabs r*.-rr*-l.'{_l‘-lnﬁ i Front
of the comma in the interests

P
N L

tolumn; or "'-'h‘t"'"'ﬁ

Use the SUBSTRING_INDEX function to get only the first intzrest
from the interests calumn.

This it 1" betause it's locking For the First eomma
I£ it were "17, it would keep gomd writal it J'incmrd
3 sptond tomma and oy ab """:T‘.H:h'r'?l in front of
bhat, whith would be the First two inbevests

Heve's the comma +he
Lommand's lecking for

.I-lll"ll 1;.Ill'l"l-_E W I'.“I.":"\- il rllll‘l":. I |'|.|.'I|'| RL'!-_t'i‘i |]||.rf il 'i!..l“‘
using his SUBSTRING INDEX and specifving that the
first interest should match wath animals',

SELECT * FROM my contacts

WHERE gender = 'F'
AND status = 'single'
AND state='MA'

AND
AND
AND
AND

birthday >
birthday <

A possible match

Ad bast! Cires found a match for Reos:

455
Ferquson
first name: Alex

cattact id:

last name:

phone: 55

alexangel@yahoo. com
gender: F

birthday: 1956-09-19<—
profession: Artist

clity: Pflugerville

state: MA =~

~ Jivies B
1 IVES nEgr Regrs

ETAatus:

email:

good a9€

gingle
interests: animals - "'"-i'".::r-.-n.-_ll T

sesking: single M

288

napior

seeking LIKE '$%single M%'
'1950-08-28"
'1960-08-28"
SUBSTRING_INDEX (interests,’,’,1l) = 'animals';

-!'.-'nl':f women who had ‘animals’ [isked

M :
wd

t st in their -rl,:-rcﬂ_-a will show up

i H'-t‘ IrrS.uH_'.

il




miulti-rable database design

Mis-matched

Regis asked Alexis out on a date, and Greg waited anxiously
to hear how it went, He began o imagine his my contacts
table as the start of a great social networking sile.

The next day, Regis shows up at Greg’s door, cJear]y upset.

Regis shouts, “She was definitely inferested in animals.
But you didn’t te]] me that one of her interests was
taxidermy. Dead animals everywhere!”

® Towo
wirite q_uar‘u for ut’ﬂal. wf o e Elquzerﬂ ftofsesrgh e

ln-fEJ'E-}-p'h {)biulf‘ LCIC"\E'PF Jl"-a. il .L.LKE- -i) h.l-‘:l;Fp %)
'Ill -EI'-IF 'l"t\
k! t\. ety E m ; J a’t

n ’E'L;.mre,! gnnrﬁ the mteres-.ts c.c:l.urnn Sprig

'?\Jl-" ‘-“-Efr and ehsver ueries” V) VY, 14 Regis's perheet mateh
E_-r- u;s wat in the table, but was
QUErY Just ‘F‘H"'E‘ﬁ r-nterest #rid rgﬂ:}re e st Abe rever discosered because

b |r.4;.ch:s|:.': WEVE m g

d FF:-.—gnt crder

:uﬁcrmaucn A l'rﬁﬂ. Lol

creote rnultLpLe. cnlu.rnns to hold one

inter
r‘f'l; est in each vecavse aing all the interests in ane Errcﬂ detides 4o
Qlumn makes quer ying difficul, vedesign nis +able

- % WHEAN

PTAWEWR
What will Greg's next query look like after
he adds in multiple interest columns?
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making four intere=t column:

Add more interest columns

Gireg realizes thal the single mterest column makes guery wriling inexact.
He has to use LTEE (o ey oo match interests, sometimes enching up with
b matches,

since he learned how o ALTER tables vecently, as well as how o hreak
apart et strings, he decides o cremte muliple mterest colummns and pol
one interest in each eolumn. He thinks that four colomns should be enough,

harpen 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
interestl
interest2
interest3
interest4
seeking

——— [nswers on page 341.
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mult-table database design

Starting over

Greg's been feeling bad about Regis’s experience with Alexis, so he's going

oty omee more. He begins by palling op Begis's record:

contact_id: 872

last name: Sullivan

first nmame: BRegls

phone: 5554531122

emall: regiskathielesizaflake.com

gender: M

birthday: 1555-03-20
iond: Comedian
Camhridge

state: MA

status: single

interestl: animals

i trading cards

geacaching Lolumns in our newly

: NULL reformatted table

sesking: single F

FD'-I r v.J.',c'r: ':f'_.-

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.
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exercise solution

Then Greg writes a custom query o help Regis find a compatible date. He throws in evarything
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.

SELECT * FROM my_ctontacts

WHERE gender = '
AND status = 1si-n5|t'

AND state='MA' R-C_DJ'L: wants {o date a sinale g
AND seeking LIKE ‘Tosingle M% born between 1970 and 1360, whe
hND hlf{hdﬂ? . 'Jﬁ";ﬂ'—-ﬂa—lﬂl ||'l'f$ in Mﬂﬂ-ﬂﬂhuu‘tﬁ ﬂnd wa-ni_q,

; i te date a single auy.
AND birthday < '1960-03-20
AND

{

intevest] = 'animals é\
OR interestl = ‘animals’
OR interestd = ‘animals’ ‘:\

OR interestd = ‘animals (\““—\ ﬁn’_!‘ has 4o lock throuth
’ ‘:\..,‘_______ cach intevest eolumn to see

AND i the values mateh Rc'g,lsl!
( irkerests sinte there tould

i matth D'{ H’\t
et = st 6 e
OR intevestl = “brading cards’

=
OR interest? = “trading tards é’;

OR interestd = ‘brading cards'

)

AND

{

m{cn:s{;f = la!nﬁ:‘l-t-hlr.al

OR interestl = lg:af.a-r.hmg" ﬁ\\ Rcsis had a NULL value
ﬂE. |n+,£rﬂ‘|‘_?l = ‘ﬂfu-t‘..'lﬂhmﬁl ‘F‘” ihtﬂ?!!{"*‘ 0 we oml-r
QR m*{;:rt'i{',q' — Ig:of,a{-hmﬁ' _haut to eheek 'Fﬁ‘"' fh'rte'
) ntevests, not Lour

292

Chapter 7




All is lost...

Adding the new coluwmns
chicl nothing 1o solve the
lasie problem: the able
desigm does not make
queryving easy. Each
version of the tble
violates the rules

of atomae data,

This seemed like suth
3 aood 3 solution

1%. rﬂadf qlu[r\?llna EYER
- ove tomplitated

.But wait

Put

multi-table database design

TO po
write aue For mgal Vi
1 r-|l,.4‘.'l-"' a.ql,;tr«ﬁ {Gﬂe& 'n f
m@:éa** auw a,t:n::.ra; Al i oy
m&,mw Yy p n&;t}mmmmb b‘utﬂa'}uﬁ;
wn &-.;.ﬁa.re,,. gnore the’ mte
-qn.ncher Bk aaumg:;r.% o I'Efﬂ': ;?lumn P ?
J !,- 4.
Query just first inter
n‘tﬂrmra‘?nt:n il ﬂﬁ%dmum ‘.t're. E"Ft ﬂm‘ l?}we kmw Ly
/9" ;:.he mLtLplq autumns &6 hold one’
;;; f'!'-st Ij'l, E-ﬁ.ﬂﬁ 'nep;gJ}w ha-..-mga‘nl. %mﬂwq:ﬁs m,_;n:g,g; J
L'JITIFI. maﬁ:a.a qdaﬂ:nlu:ccidﬁﬂ.ﬁﬁi, L
7

Could we create a table that just
contained interests? Would that help?

Would adding a new table help? How might we connect
the data in a new table to our current table?

you are hem »
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time for muliiple fables

Think ouvtside of the single table

We know that there’s no good solution i we work within the
current table, We tried many wavs o fix the daga, even altering
the structure of the single table. Nothing worked.,

We need o think outside of this able, What we veally need are
more tables that con wweork with the current one 1ooallow s
i associate each person with more than one interest.
And this will allow us w kt't'p the t'?{iilillp" dlata intact,

We need to move the non-atomic columns

in our table into new tables.

Fila Eon Window Hedqp MessyTanla
DESCRIBE my contacts;

contact id

last name
first name
phone
email
gender
birthday

profession

city
state
status
interests

varchar (30)
varchar (20)
varchar (10)
varchar (50)
char (1)

date

varchar (50)
varchar (50)
varchar(2)
varchar(20)
varchar (100}
varchar (100)

13 rows in set (0.01 sec) >
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lti-tabile database design

The wmulti-table clown fracking database

Remember our clown racking iable from chapier 52 The Dataville

clown problem s sull inceeasing, so we've altered the single mable

v . | .
Hew the old tlown tracking
Table used 45 ook )

sloem tracking
down_infs | lasd_sman astivilia

milo a much more wseful set ol tables,

Elsia | Cherry Hill Seedar Center | ¥, red hak, green dress, koge feet balleons, Bl cor
Fichle: | ack Green's parfy |
' 1
Bl grt |

AHA B Bitrads Bt o)

info_activities activities
—p id Gy ——= activity_id 0=
ko be the activity_id § ey 4 activity

What wsed B A
i -k 1z BEEn \
main Lable has be \

i o to This
whit I:_,Il"'lﬂ' glowmn L = \
\/ I-‘-:flil [.‘-Fl;i-r. f.'u.r T =]

and Arvows 1oomn

dﬂln=inh
id ==

name

gender info_location location
- location_id 0w

description D id g
location_id E..HAI_ location

I the next fesw pages you'll see why the when
tabile was broken up in this way, and
what the arresws and kevs mean, When

ulﬂ-'w sl 1]]||'t:u-_r|1 all thit, ;u can apply R .r{'-l L\ & -\\,"]
Lhe same rmues o gJregs 11st. | =i
= V. PAOWEWR

What do you think the lines with arrows
mean? How about those key symbols?
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building a databa:

The clown_tracking database schema

A representation o all the sirucives, such as

Vi
tabiles and colummns, i vour database, alone clown tracking L
with how thev connect, is known as a schema. o et i et ven e Tt
Iie Sanioe I e, green drews, huge fssl | ballosns, fifle
Creating o visual depiction of your database ek oot P o TR fie
A | MEn hisi 57 ek
can hielp vou see how things connect when AL ks, s Bt Al TH
vou e writing vour queries, but veur schema
can ilso be written in a text format.
L3
info_adivities activities
- id Gy activity_id &=
I I ﬂCH\fif}I’_id KL—“}_E'*_ EICI'i\"if}’
Hewe 5 what s 16YT o _
our old table aadm =~ ™
1
\ /
Y, \ /
*The resd ok the old o
- % .
clown_info tlown_tracking Lable's
. H- tolumns have been brok
Id S Wty I“r oken
.-"'J AL Into feParate tables. ™
name \
A
v o
gender " : -
info_location location
description pid et |0cation_id 0=

location_id

when

location

A Je:scr*ipﬁgp_ of the data (the columns
and tables) in your database, alung with
any other related nljje::ts and the way

tlley all connect is known as a SCHEE!A
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nult-rable database design

An easier way to diagram your tables

You've seen how the clown tracking table has been converted. Let's

see iow we can fix the my contacts table in the same way,

Up to this point, every ume we looked at a wable, we either depicted it

with the column names aceoss the top and the data Beling or we used
a DESCEIRE statement moa termmimal waneow, Those wre oty e
for smgle tables, but they're not very pracical to use when we want to

Creaie A :Ji:l}_‘;l:'.l]!l ol Jnlllli|||l tahiles,

Herie's a shorthand wechmgue e diagramming the current

my c

ontacts table:

The table name

e

-

my_contacts

contact_id O==w <

last_name

first_name

phone

email

gender

birthday

profession

city

state

status

interests

seeking

-l he l:'l.':‘f .‘_xrm'm, mEdnt
| — Lhat this tolumn is 3

Y primary KeYy
1

- i<k N %

M| of the Lable cotummn 4
25 they

&— in the same OVOE ’ -

i
aVE In ‘i"'hf. E-all"'ll

Creating a diagram of
your table lets you ];Egp
the design of the table
separate from the data
that's inside of it.
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make one table into two tables

How to go from one table to two

We know that the interests column is really difficult to query as it stands right
o, 1t has moluple values i the same colimmn, And even when we tried o
create multple colummns [or i, our guertes were guite difficudt o write,

Here's our corrent my  contacts mble. Our interest column =n't atomic,
and there’s really only one good way 1 make 10 atomie: we need o new table
that wall hold all the mrerests,

“-r"" shirt l}'!.' |.||':|'l.\ i|:|,L_r|‘ SO l]iilgl':llllh .::I' 'u.'hu[ LHAE 1'.|11|r|'.~= 1':J1Iit| i-::«uk ||]-..1 We
won'tactually create our new talile or touch any of the data unil we louree
ot our new schema.

Remove the interests column and put it
in its own table.

(1

Here we've moved the mterests colum mto a new tabile,

Here's my_tontatts
|5 not atemie yet

interests

int_id

é__,_,_...-"'

interest

e mew anterests table wall Bold all the mirerests [om
the my contacts table, one mierest per row,

298
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The intevest &

my_contads

contact_id

last_nome

first_name

phone

o

email

=

gender

birthday

profession

city

shate

status

interests

seaking

VARCHAR that holds .
inkerest £ eamtain data ke

Wik '.'nli_i; or 'eookin E‘

el add in an id [ield
s0 we Lan be fure we
won t have duchtate vows

p]u.h’\n wn“ b! d
the actual




mulii-table database design

Add columns that will let us identify which interests
belong to which person in the my_contacts table.
We've T wierl i i||1:~:|'|.~.~'l.=c il nl' ,"l'-;,r'__-::-'-:‘]l'_.,'u::l'_::. bt we ]1.'|1.'1' I TERLT Y
ol knowing which mterests belong o which person, We need 1o use
information from the my contacts table and put it into the interests
table 1o link these tahles weether

Chne possible way is to add the first name and last name
columns to the interests table,

-'r_ﬂlﬂlﬂ‘l
contact_id
lm.f_m::me- -
first_name = interests
phane int_id
amail interast il
gender first_name These two tolumns '_;. i :ﬂﬁl
birthday last_name S s do know 'nnn':h InTErEst
profession belonas to whith person
city
state
status
Thf k - N ¥
seeking € values will mateh when am

interest he|.:~r.q,-. 1o the tontact

The interests L3ble will have m;tc
'i-han one mateh for each Lontard
This wﬂ‘lf' we Lan have r'r-l.-H'||-"||'

) J
Interests Lonretted Lo eath persor
e !

TRRALN
PaAwER

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?




adding links in vour diagram

Linking your tables in a diagram

Let's take a closer look at our idea or the
my contacts wable.

Here's our imtial sketch:

And here's our new schema:

my_contucts
jtoredts table: contact id 0w
I'-_"‘ach oW comtding last_naome
first. firsl_neime inferests
135 _rame int_id O
interedt phcrnu -
Fy_poiacts tahle ! lasl_nome
(with frterets email =
column roroved) gender ; first_name
1 I:lirlhduy inferest
he
Gomehow eomect throvth T4 T RS N
First_name and last_name TR city "j“:-“f Iines show how the
ahih m eath table, telind P atd matehes o You could
who has what interest shatus draw them without the
seeking Y ar'glﬂ- b r',l-u;;r_ make

1l
the lines easier 4o follow

Motice how the lines with dghi-angle bends bevween
tables show the columns that match up in each table The
schema allows us o ndy up our sketch inaoway that any
SO developer will understand sinee 1t wses standared
svmbiols,

And here 15 aseries of SELECT statements that will let us
wse the dari in haoth raliles.

SELECT first name, last name SELECT interest FROM interests
FROM my contacts WHERE first name = 'Somename'’
WHERE (a bunch of conditi;mm last name = 'Lastname’;

£ hi Efieient
; o b this seems ineTTICIE .
Dﬂ“: “n';:l:é data Erom ane table fam be used ta ?u“ m;.:,_
Lrp TR .
1?{,& fram another. (We'll show ‘ou better way soen

e sk to show
|4 s e
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miulti-rable database design

%_ . Use this space to sketch out more ideas for adding new tables to

the gregs_list database to help us keep track of multiple inter2sts.

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.

interedts table:
8dch row containg
Firtt_npame

2%t _mare
inbaratt

my_contacty table
(with interett]
e FeFod)
ek throush Lhe
name that
felling us

Comehow tonne
Cist mame and last
.-ai:.:-h- w eath table
who has what intey st

you are here » 301



one more sharpen 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 interz=sts,

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,

Using the Fivst name and last name to comnect 4o Lh

interests table isn' such 3 tood idea, however. More 3
; dn one Person in my_contacts might shave the sdme
st and last name, 5o we tould be eonnecting pecple
to the wrong interests. We've better off wsing our
Primary key to make the connertion

Comehow pomnett Hhieough the 4/

Cust name and last_name that
mi‘tf-_}: in gath +able, i’_{“m& s
who has what interest

Instead of using the first_name and last_name that might not truly be
unigue, we tould use the contact_id to link ouwr Lables:

irterests table
eath row ﬂm{&lni
int_id

'h'l:frfit
tontact id

\ B'}l using the tontatt id, we end op

with a {',ruh}l w.'rqlut vahe. We know
that the intevests with 3 particular
Ea-ni:,a-f.{_ld Jbsafu'b:h' belang' {n

the I:ﬂl'rEEE"dnﬂlnB row in the
my_tontaets Lable.

my_tontatts table
fw:th- lhftﬁt r|:5

tolumn vemoved)
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multi-rtable database design

Connecting your fables

e problem with owr lirst sketch of the connected tables is that we're
trving o use Tirst pame and Last name helds w somehow let us
connect the two tables, But what il two people in the my_contacts
table have the same first name and last _name?

—_—

/‘r"
interedts table:
{ £ach row containg
FirGt_waes 1 r
[aSE_maew — It two People have the

ply
f A i
juterest F“--,__‘__ SdmE Yirst name and
- |5."1: nJ B i
al. =T
L, WE might !]l!‘l-

their intevests mined upl

my_contdcty table
{with mtoredt]
colurn rEmowVEd )

We need a unique column o connect these, Luckily, since we
alveady started 1o normalize i, we have a oraly unigue column in
my contacts: the primary key.

We can use the value [rom the primary key in the my _contacts
table as a column in the interests table Better ver, we'll know
which interests belong (o which person i the my _contacts wuble
through thiz colummn. s called o foreign key.

The FOREIGN KEY

Sure +.='I|E Fil 'y

We e hdlr:l?-‘j

H!_ﬂn‘llﬂ'l t—lhlc L e mal » .
cunfucl"idh et bf Emhr: E;::—rf::crd 15 d ml“mﬂ ma tal)le

s v o peindry ey, that references the
= i/ PRIMARY KEY of
el int_id O=mr

. inferest another table.

pm{E;,,:n contact_id Gl | &

L FOREIGN KEY tells
smt‘:fe E?rwmhflmﬂl
stafus Lo whith person in the
saeking wy _tun+_£|ﬂ{.5 table

¥ Qi are nere » 3[‘.'3



foreign key primer

Foreign key facts

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.

I get that a fereign key
lets me connect two tables. But what goed is
a MULL foreign key? Is there any way to make sure
your foreign key is connected to a parent key?

A NULL foreign key means that there’s no
matching primary key in the parent table.
But we can make sure that a foreign kev contains a
meamngiul value, one that exists mn the parent table, by
=g o constraint.
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Constraining your foreign key

Althoungh vou could simply create a table and put in g column o
act as a foreign Kew, 10 not really a foreien key unless vou desigmate
it s one when you CREATE or ALTER a table. The key 1 cremted
mside ol a structure called o constraint.

e ———

il
,,

o,
e

P oapakeTEANT 35
Think of 3 Lt r‘-\.'_| KM 4

SRR R, oy |
3 vule our table has to tollow

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.

-
Lhr origmal Yy Con tacts table is

now 4 Pavent

——

<l g d
Lable Timie L-drj,_ c,.l

(i-1able database design

Creaﬁng a
FOREIGN KEY

as a constraint in
yout' table gives you
definite advantages.

You'll get errors if
you violate the rules,
which will stop you
afniclentally ({oing
an}r’thing to hreak
the table.

K:f ts \'.1'_-”..'\':' has been moved ]_J:. 3 new
table, called a
my_contnds thild table
contoct_id 0w
last_name r
first_neme W
phone interests
email int_jd O=pr
E::j’:}f interest
profassion contact_id e | < tan only put
ey table's .|_\m-f_|r.r. ey
state : .
shaius
seeking

oo :
metevential infearid g A
LESFILY mEans You

vdluwes tn The Ehild
that alveady

{ [
- s - o il I
ERIST 1in The Parent "-'CIEI!’:-

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.
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the importance

Why bother with foreign keys?

Okay, so I know that pulling the interests frem
my_contacts is the enly way I'm geing to be able te
query them more easily. And Regis really needs to
meet someone nice.. Now what I really need is to
know HOW to create a table with a foreign key.

You can add your foreign key when you
create your new table.

And you can add [oreign Keys with ALTEE TABLE,
The syntax = simple. You need to know the name
ol the primary key in the parent table as well as

the mame of the parent able. Lets create the
interests wble with a foreign key, contact ic
[rom the my

contacts table.

thereare no .
Dumb Questions

(v!'__: Once we get my interests pulled out from my_contacts, how will | query them?

A: We'll be getting to that in the next chapter. And you'll see that it really is easy lo
write quenes that can pull our data from multiple tables. Bul far now we need to redesign
my_contacts ta make our queres simple and efficiant.
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multi-rtable database design

CREATE a table with a FOREIGN KEY

Now that vou know why vou should create a foveign key with a
constraimt, here’s how vou can actually do it Note how we're
naming the CONSTEAINT so that we can tell which table the key ! o
b A 1 I“|' = ‘n'
comes o, Adding the F":[(.."l."]ﬂlf._, KEY "
I'.-L‘.I'h""ﬂ'l'\-d -b;. + he i wihere ?W 1 4
ik wp i another [n,l-...n'.k:rﬂ way 1o

We eveate the CREATE TABLE interests ( desiqnate your Primary key

rartll?,h Key l”
ust like we int_id INT NOT NULL RUTG_INEREHEHT PRIMARY EKEY,

o
Woud S e We're raming this CONSTRAINT in a
tolumn: we set

4o INT and interest VARCHAR (50) NOT NULL, way that tells us which table the key

NOT NU Lomes L'D-m [ iy tontacts), what we ve

I ”.L_I._ F i i

e > ramed the key (eontact id), and that

\ contact id INT NOT NULL, / . :" F;:ﬁ:{fj"r}k‘j e
IL, )

e e e,
CONSTRAINT my contacts contact id fk

i
I we .:’h.mjg ur mings
later, this name will be

what we use to undo it

FOREIGN KEY (contact id) k—\rh.s line is optional, budt
it's goad form to use it
REFERENCES my contacts (contact id);

[he tolumn rame in
T A parentheses is what
} This A e will betome a Fcufl'_’fm
II s SP!‘EIJ'lt'! where Che -h“f el II:
whatever You ike

: ard what it's 23lled in
'iun.-lg,n key tame from the other +able

You fry it. Open up your console window and type in the code above o create your
own interests table,

When you've created it, take a look al the structure of your new table. What new
information do you see that tells you your constraint is in there?

you are here » 307



another exercise solution

:gm‘;ian

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 fable. What new
infarmation do you see that t8lls you your constraint is in thera?

Fis Eodl Window Hsip

> DESC interests;

interest
contact id
o o . o .

int(11)
varchar (50)

ML mEdns T';_H.ﬂﬁ rnu|l,"|
be stored in £his

a1 r
Ple ollurrentes of the same value may

] g |
B tolumn. This is what allows us to keep track
ot il _|f-'|c intevests Lo edch tontact id

in my_contarts

c}_,: 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: You could, but by creating it as a
constraint, you will only be able to inzert

values in it that exist in the parant table. If
eniorces tha link batween the two tables.

0 - “Enforces the link”? What does

e
that mean?

A: The foreign key constraint ensures
referantal 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
anather through the foreign key). If you try to
delete the raw in a primary key table

308 Chapter 7

therejare no 3
Dumb Questions

or to change a primary Key value, you'll get
an ertor if the primary key value is a foreign
key constraint in ancther table.

Q: So that means | can never delete a
row from my_contacts that has a primary
key if it shows up in the interest table as
a foraign key?

A: You can, you just have to remove
the foreign key row first. After all, if you're
remaning the row from my_contacts, you
don't nead to know that person's interosis
anymaore

Q,: But who cares if | have those rows
|eft hanging around in the interasts tabla?

+ It's slow. Those rows are called
orphans, and they can really add up on you

over time. All they do 15 skow down your
queries by causing useless information fo be
searched.

Q: Okay, I'm convinced. Are there
other constraints besides the foreign
hey?

A: You've already seen the primary
key constraint. And using the keyword
UNIQUE (when you create a column)

is considered a constrainl. There's also a
type of constraint, not available in MySQL,
called a CHECHK constraint. 1t allows you
fo specify a condition that must be mat on
a column before you can insert & valua
into that column. You'll want to consult the
documentation for your speciic S0L ROBMS
for more info on CHECE,



mlti-rable database design

Relationships between tables

We know how o connect the tables through foreign kevs now, b
wer sl need 1o consider how thee tables relate w each other, In the
my_contacta table, our problem is that we need to associate

lots of people with lots of interests.

Thits 15 one ol three posstble potterns vou'll see agam and again

with vour datia: one-to-one, one-to-many, 11l many-to-many.
and onee Vil irli'uti.l":.' the [rattierTy Vol datie matelues, l'lrllﬁl!;_{' L
with the t]:'sai_a‘m of |:|L|hi]1|4' abiles— vour schema — Lecomes hi1||p|1'.

Patterns of data: one-to-one

Let's look at the first pattern, one-to-one, and sec
howw it applies. In this pattern a vecord Table A can

Table B

hiave al most ONE matching record m Table B,

5o, say Table A contains your name, and Table
B contaimns W sl v chetails and Social Se tlr"|1'!.

Numbwers, m order o éselate them lrom the rest ol
matehes up
ONLY ONEw  T() s ()NLY ONE

of these rows of these rows

the table 1o keep them more secure,

Both tables will contain your II) number

so you get the right paycheck. The

employes idm the parent table 15 a primary key,
e empl .3-';-%«_1-'] i the cluld table s a foreenm kl"j.'-

In the schema, the connecting line is plagn (o show
thast we're linking one thing to one thing

Each Persom Em?lﬂ‘;‘ffs Lan |:m|\lll have one Satizl t?:'."!h'l'lt'lr'

:u""lhﬂ". ﬂnd Eal:h .I';E;r":. md?i‘ tﬂ Dnll:fl one Pfri"?ﬂ" I":'nf ]"E'r’si.'.-n. Ll ¥
_-SIL‘\I rakes ‘I:hl". a Onf= ‘I'_[j-—g,r,t T{l-a].'.lﬂ'nﬁhl'l-' X

employees salary
employee_id O~ | first_name last_name szn O salary_level | employee_id s
1 Beyonce Knowles 2345678791 2 &
2 Shawn Carler J45678912 5 a5
3 Shakira Ripoll 123454789 7 1

[
Lo These tables also have 3 one—to—ome relationship, sinte
e, employee_id, 15

the Primary k‘f'f -:lr'; the employee t,nlnl o'jes
hrlrf; wied as the fwruq,r. key of the sa|ar'f Lable

¥ Qi are nere » 3“9



one-1o-one r:

Patterns of data: when to use
one-to-one tables

S0 we should be
putting all our one-to-one
data in new tables?

Actually, no. We won’t use one-to-one
tables all that often.

There are only a few reasons why vou mighi
connect vour tahles in a one=to=one relationship.

When to vse one-to-one tables

It penerally makes more sense to leave one-to-one dala in your
main tahle, but there are a lew advantages YOl et from

i:lli”-ll!:-_" thisse l.lllliITIII\ OUIL AL Taes:

|.. I]"Hiilg 'I‘l" 1|:||.:t il |||:|':\|. .|]|1 (ALY I\l\u.”” Tir Wi i[l' i‘:l?‘-“'l ||||l."| ii"". "‘1“
example, i most of the tme you need o gquery the SSN and
not much else, vou could query just the smaller wable,

I voun hane o column containing values you don’ ver koo,
vour can dsolate i and wvoid NOLL values inovour main table,

o \.lII Ll |||:I'!| W i.\ll L&) I|1:lk" soane ol .!llil‘“ l:l..l';.'l ||"1:'\ L l':‘.‘-”'l".
Bsolating it cam allow you o restrict access o il For examiple,
il you have a table of employees, you might want to keep
their salary mformation out of the main talde,

4. A7 vour have a large prece of data, o BLOB type for exaonple,
vou may want that large data in a separate table,

One-to-One: exactly one row

of a parent table is related
to one row of a child table.
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Patterns of data: one-to-many

One=to-many means that a record in Table A can have many
rmachme records m Table B, bue a record e Table B can only

maich ome record in Table AL

L

Table B

— | ; e
matches up
ONE T0 MANY
of these of these
records records

The prof idcolumninmmy contactsisa good

example of a one-to-many relationship. Each person

has only one prof d, but more than one person in
my contacts may bave the same prof id.

=

In this example, we've moved the profession
4";"1”””1 ToF & miew |']|i]i| |i|.h|".. ;I.:Il'i] i |1il||:|_:1'|| ||“'
profession column in the parent table tooa foreign
kev, the prof id column. Since it's a one-to-many
relationship, we can use the prof id in both ables

Ly il”IH'\ LS Loy comnect ||"|I'||l.

The connectng line has a black arrew at the end o
shonw that seeve linking ome thing to many thines.

Each row in the professions wble can have many
matching rows mmy contacts, but each row in
my_contacts has only one matching row m the
profes=ions table,

For example, the prof_id for Programmer may
show up more than once mmy_contacts, bt
each person inmy contacts will only have one
prof id.

One vetord in Table
A Lan matzh MANY
records in Table B

but any one retord of
Tﬂl:if, B‘ Ldn tml‘,' matih
ONE vetord in Table A

professions

miulti-rable database design

One-to-Many: a
record in Table A
can have MANY
mat(:hing records
in Table B, but a
record in Table

B can ﬂnly match
ONE record in
Table A.

pr.:»f_id O

profession

F“""r]l'*lf' l;',l\lr- T
F'f‘:( %‘t‘:ﬂ"hhf I1I:
L’E"I\-‘ +'r'.g,..|.. dm;lt

my_conhads
cantack_id ==

last_name

first_name
phone

email

g EHdE‘f
birthday

his is 3 rﬁ‘”.'rg,h

» praf_id Q..)-t

ciby

_d £3n state

j &hi h{:l shartus

!-Eﬂk-ll'lg

h .r.
1E1£if,_cr_5 a3
her tahle

you ane nere » 311



many-to-many relationships

Patterns of data: getting to
many-to-many

Many wornan own mamy pairs of shoes, 15 we created a0 able

containing women and another table contaiming shoes (o keep
track of them all, we'd need to link many records to many
I'I‘I'l'l'l'(!h Hi]]l'L‘ Fradares ||Ii|'|l CHIE WOMTLATE U8l tANTT A [1:!T|i'l |||il'|'

Table A

e

make of shoe HiFIi‘ﬂh Lfﬂ
suppose Carvie and Manda boy haoth the Old Navw Flops I:l.ﬂl:!HY 10 Tﬁ“?
and Pracka boots, and Samantha and Miranda both heeve the ort {"I?E ot these
Manolo suappies, and Charlowe has one of cach. Here's how recoras records
the links hetween the women and shoes ables would look.
woman_id woman shoe_id shoe_name
O o

1 Carrie ¥ o 1 Manolo Strappies

2 Samantha 4 e — 2 Crocs Clogs

3 Charlotte #=———= 3 Old Navy Flops

4 Miranda qé = — == 4 Prada Boots

lmagine they loved the shoes so much, the women all boughi
a pair ol the shoes they didn’t alveady own. Here's how the
links from wornen o each shoe name would look then.

T

at

The Lonne
II'.I::u‘: h Ends; We limk L P’y Lhings

Lting lines have ]

|'__u_l.; Avvows

1o many things
=
woman_id woman | shoe_id shoe_name
D =i
1 Carrie 1 Manolo Strappies
2 Samantha ¢ i 2 Crocs Clogs
3 Charlotte t—T__,;__ 3 Old Navy Flops
4 Miranda #&= — 4 Prada Boots

Smeain

Y vaweEw

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 preblems in his queries for Regis)?
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rpen your percil

'ti-1able database design

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.

“mIH_H O

shoe_id 5 ey

-

Carrie

Samantha

A

Charlatte

Y

Miranda

Carrie

Charlatte

Charlolte

Charlotte

/

e O O e | LS| RS

Miranda

i
(=1

Miranda

B S S I I

NI e e

shoe_id shoe_name
_ 1 Manalo Strappiss
ri 2 Crocs Clogs
7 a Old Mavy Flops
| 4 Prada books
78N
\
f___ 'M'i?"‘ {-I“f J'n-"'-""-‘ J-.'ﬂhl:: Lonneit

with the shoe_id Lolumn

Sketch out the tables yourself, anly this time put the
woman_id in the shoe table as a foreign key.

When you've done that, draw in the links.

| .-\:I' I'Ir: :'I':.' p
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sharpen =clution

— waharpen your pencil
II ySqulr:irt]m

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.

|

\ /

=

Nobice the duplicates
m The womdn and

thoe name & elumns

woman_id C—r woman T T — shoe_id shoe_nome
1 Carrie 3 o . 1 Manglo Strappies
2 Samantha 1 -] 4V 2 Croes Clogs
3 Charlatte 1 } 3 Old Mavy Flop
4 Miranda 1 4 Prodo boots
5 Carrie 4 = /ﬁ
(-] Charlatte ) ! 0
7 Charlotte 3 e "‘3:“' the two tables tonnett
B Charlotte 4 :':.a WiLh the =|'|'-'-‘l'_ 1d Lolumn
ki el Mirando 3 "r,.‘
10 [ Miranda 4 !

Sketch out the tables yoursalf, only this time put the
woman _id in the shoe table as a forsign key,

When you've done that, draw in the links.

shoe_id O H shoe_name *m-nj iy — woman_id woman
] Manolo Strappies | | a . r ! Carrie
2 4 Crocs Clogs f 2 & r 2 Somantha
3 Old Mavy Flaps 1 - 3 Ch_uﬂulh
4 Prada boots l,n"f 1 Iy 4 Miranda
5 Crocs C|ois e k|
& Old Mavy Flops q £
7 Prada boots 3 ; /
B Manola Strappies 4 /
9 Old Mavy Flops A !
10 Prado boots 4 f
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nulti-table database design

Patterns of data: we need a junction table

Acovou just found. adding either primary kev o the other table as a

fonedgn ke pives us duplicate data e our table, Notice how many
times the women's names reappear. We should only see them onee,

W need a table 1o step in between these two manv-to-many tables
aned stnplily the relationships 0 one-to-many, This table will Liold
all the woman_id values along with the shoe  id values. We need
what is called :|jl.l.ﬂtti|.':ﬂ table, which will contain the ]H'i]]!:ﬂ}' kr"}
columins of the twe ables we want Lo relane,

Linking these two tables diveetly £o
Edth other __Il"-'t 'd-lc-rl'l.: u'.'u‘l_ i EEI'.EII.-:E

— we end up with duplitate data thanks _h\\\

e ges
4 L L3 many—to—many relationships

mu=id O—=r waman d1u,_,ld o du=num-
1 Carrie m 1 Manolo Strappies

Samantha many-to-many 2 Crocs Clogs
Charlotte 3 Qld Mavy Flops
Miranda ‘\u//’ 4 Prodo boots
A 5
~ Take the primary key trom here ?

and the Primary L-,-r. '::'l'\‘:lrn hee

B |3 | Y

dndd Put them both

- . It
\L mod wnition r_,qbll:

one-tfo-many

one-to-many woman_id shoe_id
A7 1 3
4 = ] 4
The :,L-:.E,‘:.mr fable contains™ J 2 :
bhe .II'\\'-N.:F ¥ keys of the two 2 = Ma .-‘tu-Ma i
Lables you want. to relate 3 3 ﬂy ny.
T her Yfou need to link +he j ‘: a ]“ﬂctlon tal]le
Frimary key columns of each
o JIH-I_' TI_'-!:'C' :'HI'JIIF.QI tn-l:D:!ﬂ". 4 3
with the f'.31f.l-;|..q. f-fnlillrnn‘.. 4 4 llDI.JS ﬂ ](E}’ {t'ﬂlll.

'h The junttion fable eaC}I tﬂl}lﬂ-

315



more on many-to-many relationships

Patterns of data: many-to-many

Now vour know the seceet of” the many-te-many relationship—ics usually
made up ol 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 wble. But each of the interess

values could also map o more than ane person, so s relanonshap Aes o

the many-to-many patleri,

The intereata column can be converted into a LI A T TR H T I|'|:|.l-|1||'l.-hi11

wsing this schema, Every person can have more than one interest, and for
every interest, there can be more than one person who shares i

These twe
have d mary

my_contads
conlact_id 0=

tables, my contatts and imtevests
—~to—many ¥ elationth

; T

ip 1o each other

N

conta_interest

last_nome

first_name

phone

gender
birthday
profession
city
state
status
seeking

Q: Do | have to create the middle table
when | have many-to-many relationship?

A‘. Yes, you should, If you have a
many-to-many relationship between two
tables, ywou'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 o violate first
narmal 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,

316

rapier

one—to—many

+  contach_id

I— interast_id O=zwr
interest id 4 interest

)

nntd-*i_a— Pl n‘!l

therejare no #
Dumb Questions

Q,: What's the advantage to changing
my table like this? | could just put all the
interests in a table with contact_id and
interest_name. |'d have repaats, but other
than that, why not?

+ You'll definitely see an advantage
when you start quarying these multiple
tablas with |oins in the next chapter. It can
also help you, depending on how you'll use
your data. You may have a table where
yoll're more interested in that many-to-many
connection than the data in either of the twa
ather tables.

Q,: What if | still don’t mind repeats?

A: Joining tables helps preserve your
data integrify. If you have to delete someane
frommy contacts, younever touch
the interests table, just the contact
interaast table Without he separate
fable, you could accidentally remove the
wrong records, Its safer this way.

And when it comes to updating info, it's
also nice. Suppase, you missaelied some
obacure hobby name, like "spetunking.”
When you fix it, you only have to change
ocne row in the interests table. and never
touch the contact intzresto
my_contacts tables.



fti-table database design

—— NURE THAT RELATIONSE? ——

In each of the partial tables below, decide if each of the ringed columns is bast
represented by a one-to-many or many-to-many relationship.

(Remember that if it's one-lo-many or many-lo-many, the column would be pulled from
the table and linked with an 1D field.)

COPUMN]

do ui_rati
_{—doughnut_type —}.
I.‘_ S D—L g _.)I
rating

down_tracking |
clown_id O—w
< adiviies ™S |

date

bock_id 0w
ﬂufhu;?_“,‘;

If"ﬁﬁﬂlrsﬁnr 5 W 1 - o PP P

ﬂsl:;nml:
rai:nr-c_l___i_d_ O—w
< fish_species

(state

7



mame that relationship solunor

NUME THAT SOLOTIN

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 ar many-to-many, the column would be pulled from
the table and linked with an D field.)

(COUMNS

hnut_r
—doughn |.J1'_r'_|«r|:§e7““-~q,ll L T

L O

™

ra ring

down_tracking |
clown_id O—w
S —— | .

< achvites > | N caiinis

date

my_<ontacds
contact_id 0=
- st —> | o oreid) BRI

“_interests—_ oo many—to-many
b

This ome's tricky, but since 3 'nvf-"fl-'ﬂ“ “"'f
books move thin one autheor, it's mary—to—many
book_id O=—w y, (
o -"‘_:'/".-“ gy —"To—mdn
¢ authors - R D e e TR
.~ publisher e e YomAnY
=

llill=lmrds
record_id O==w
(:_’jlrsfﬁ_ipe;:ra?_“_; _
(“stafte LLoete-many

one =—1To=—mmdn"
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(i-rable database design

Patterns of data: fixing

I know where you're going next.
We're going to change the gregs_list
database and my_contacts toa
multi-table format. Right?

Almost. Now that you know about the
patterns of data, we're nearly ready to
redesign gregs_list.

We know that the mterests column can be changed o
a one=to-many relatonship with another able. We also
peecd 1o fix the seckime column m the same way, T hese
clhanges will also put vs o first normal form®.

But we can’t just stop ar st normal form. We need 1o
normalize further, The more we normalize now, the
casier 1t will be for vou to get to vour data with quernes
andl, in the next chapter, joins. Belore we create a new
schema for greags 1ist, let’s take a detour to learn

maore levels o normalization,

my_rontacds
contact_id =

|-::|st_n ame

first_name

Pl’]ﬂnﬂ

email

gender
birthday

i i - W o ab Liect a1 1
Prﬂfﬂﬁnﬁlﬂn o vEtvresh feur memovy ot TiFst novmadl Yorm. [No

I ¥ i
fou may teel tompelled o Flip batk 3 Few ehapters

need, we talk about it on the next paae

city
state

status

interasts

seeking
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getting your table into [1/F

Not in first normal form

We've alked about the First Mormal Form. Lets take a look
at 1 s, andd then ke our normalizaion even urther,
mito second and even Third Normal Forms.

But betore we can go there, let's recap just what it s tha
puits @ tabile o the |NE

First Normal Form, or INF:

Rule 1: Columns contain imly atomic values

Rule 2: No repealing groups of data

The tables beloay are not in First Normal Form. Notice low
the second table has had extra colors columns added, bar the

colors themselves sall repeat one toa row o the new able:

Not in 1NF Still not in 1NF

toy_id oy colors toy_id toy color] colord color3
5 whiffleball white, yellow, blue 5 whiffleball white yellow blue
& frisbea green, yellow & frishee green yellow
2 kite red, blue, green 9 kite revd blue graen
12 yoyo white, yellow 12 Yoyo white yellow
_/f‘ ——— A

- 1 e r.".

ia be 3tomis the Lolors /'”’Fl

"'a'lm'f should only £ontain This Lable shill sn't in INF

one of those tolors, not betause the golumns themszlves

L and 3 per record gre halding the same tatenory

of data, all VARCHARs with

the toy tolor
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mulii-table database design

Finally in INF

[ake a look at what we e done here.

In 1NF

r'-uw_-m!-. I!':r_"ll'

Prima¥r™ P
ey
1 toy_id toy EI:;v)__i: color
"“—:'.'-' ey a
5 whiffleball 3 white A "
4 frishes 5 yellaw T “6”10‘ the 4,:,.,-_5: are
9 kite - 5 blue I"':'_f’fd-.f.d n Side 3 Lolumn
12 yoyo ) > & grean & v+ one Color per vow, and
/I / & yellow y A o our rows are unigue
L Hhese ? red
Now we kne¥ L_':;1 Lll:- khe : g blue
Lables are yor don & have 1 7 grean
A " i -
foreinn key, we 5 e uhere 12 whita
keey drawimnd 1T I 12 yellow

A

P

We 2an use both the 1':.:'?- .

. g ¥
ard tolor ualue toarther to
YO mm - - L

m g Jnm;u_:- Primay A key
I wee aed the oy 1d o a separate table as the foreign
kl‘f'-'. that’s line because the values it holds don’t have 1o he
||r|i:|l1:'. I we el thie color values o that table also, all
the rows ique because cach color PLUS eacl

e rows are unigue boecavse cach color PLUS cach
toy 1dwgether make up a unigue combination.

A multi-column primary
key? But doesn't a

primary key have to be
Just ene celumn?

No. A key made of two or
more columns is known
as a composite key.

Let's take a look at how those work
m some more tables,
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composite keys corplained

Composite keys use multiple columns

S0 lar we've talked aboot how the data inoa wble reficfes o atfier falifes
(one=te=ome, one-to=rany'h, What we havent considered 15 how the
columns in a table refate to each other, Understanding that 1s

the key to understanding second and third normal forms.

Aaud once we understand those, we can create database schemas tha

will make guerving muluple tables much casier,

S h||.'|! ML l|'§. A |'c:-1||pc'-.1i.l|' ki'}.“

A COMPOSITE KEY is a

T

You ll want well-designed
tables when we aet

¥ <]

Joims in the rext chaptee!

PRIMARY KEY composed
of multi]ale columns, o + '

creating a unic[ue luay.

Clomsider thas table of superheros, Tt bas no unigue key, but
Wi can create @ composile primary key from the name and
power columns. While there are some duplicate names
and powiers, put them together, and the pair o em
create o unmgue value,

We tould ereate thic Lable and desi
& [ | i d
twe +ields to ke 2 LomPosite Primgdr

Brate these

Y key. We've

. Lial iy i
dssuming that well never have exactly the same
ndme and power so that this will be unique

\:f:_super_hernas
— ———— T,
name power weakness
Super Trashman Cleans quickly bleach
The Broker Malkes money from nothing MULL
Super Guy Flies birds
Wonder Waiter Mever forgets an order insects
Dirtman Craates dust storms bleach
Super Guy Super strength the other Super Guy
Furious Waman Gels really, really angry MULL
The Toad Tongue of justice insects
Librarian Can find anything MULL
Goose Girl Flies HLILL
Stick Man Stands in for humans

gomes of Hangman
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miulti-rable database design

Even superheros can be dependent

Our superheroes have been busy! Here's the updated super herces

W]‘IEII a column's Jata
must c]mnge when
another column's data

is modified, the first
column is {uncﬁ[mauy

table, We're m I NE bt there’s another problem.

See how the initials column contains the initial letters of the
reaame value i the nams column? What would ]|.||'|npl':|. il @ S1 e heers
changed their name?

Exactly. The initials column would change, too, The initials
1'-:1]llr|i|| ]-c :-:li.|| 10 e l'unl':titma.“}' dl!péndl‘-fnl i1 the name r'l||l|1|'|||.

. e our two ide Lizal names, with the powey Lodumn ii?l]eﬂ[lﬂﬂt on ‘I‘h,e SEEﬂﬂC[.
Here dre our Two 1QERT =1l

LamPa site prmaty K ey

added to treate @ truly unique super herces
[ ."f name 0w power 0w wenkness tity tountry urch_enemy initials
f IL Super Trashman Claans quickly bleach Gotham Us Varminator ol
r \‘3 The Broker Makes money from nuﬂ'lin-g MULL Flew York s Mister Toxman T8
g Super Guy Flies birds Metropolis Us Super Fella G
Wonder Waiter Mever forgets an arder insects Paris France | All You Can Eat Gl W
\a Dirtrman Creates dust storms bleach Tulsa Us Hoowvar D
Super Guy Super strength aluminum Metropolis U3 Badman SG
Furious Waoman Gets really, redlly angry MULL Rome Ialy The Therapist P
The Toad Tengue of justice insects Lendan England Heron T
Librarian Can find anything children Springfield Us Chaes Creep L
Goose Girl Flies MULL Minneapalis us The Quiller GG
Stick Man Stands in for humans hang man London England Eraserman SM

arpen our penc

Mow 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,
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sharpen solution

solutiun Mow you know that the initials column is dependent on the

name column in the super_heroas table, Do you see any simiar
dependencies?! Write them down here,

initials are :‘.lt]*r_hdtrf. on ndme

':_'—_H_h'“‘“- These don £ mention whith table the
wedkness is dr’;‘-fr-dtr.i' an name — tolumnd are FTQII‘-_. which will matter when
you add mare bables. There's a shorthand
l:"rn'_ll'l l_'r-t....-].- i5 df'i-‘{nd{nt o Raemd ‘e,_,_,.n-' wﬂ-..T. {.D Ir.dlf.i‘l._l'_' '.f_!hE":C dé‘.?tndtnﬂﬂ!! ahd

If'h{ {':‘IH::'. {.'r.r‘irl'rr rron
"-'f"]' 15 ri!.'f'f.r-dt'r.t on Lounty Y

Shorthand notations oiieY

Notalion Detour

A quuick way o deseribe a luneuonal dependency s o write this:
T.x _}; T. Y &— The techmical torm For this s a shorthand rotation

Which can be read like this “in the relatonal able called 'L colummn v 15 fune lilJI|;1|I‘_l'
dependent on colimn 1.7 Basically, vou read them rom eght o lefl o see what's
luncuonally dependent on what

Let's see that applied w our superheroes:

super heroes.name —>; super herces.initials

“In the super heroes relational table, the initials column is functionally depenclent
ot the name column,™

super herces.name —>; super herces.weakness

“In the super heroesz relational wble, the weakneazz column s inctonally dependen
on the name column,”

super heroces.name —>; super herces.arch enemy

“In the super heroes relational table, the arch enemy column is funcionally
||I'|u:'1::!:-n: on the name column.”

super heroces.country —>; super heroces.city

“In the super heroes relatonal able, the city column is inctionally dependent on
the count ry column.”



nulti-table database design

Superhero dependencies

S il o superhero were to change his name, the natals
calumn would change as well, making it dependent on
the name column,

(G Shiek Mar thanged hes

. Chglky, the
£ e o The STEY too
A || ehandt

iikials calumn W
:

I oo arch-enemy decides to move his Laie to a new city,
hus location changes, but nothing else does, This makes
the arch enemy city columnin the table below
campletely independent.

A dependent column = one containmg data thit
could change if another column changes.
Non-dependent columns: stand alone.

Partial functional dependency

A partial functional dependency means that a non=key - | S
i while Eraserman hat movE

bo a new desk m
but none of the
frected

¥

column s dependent on some, but not all, of the columns i a gan
B e A
composite primary key. his pentil Tin
E‘..;,.rru:.-v.l’jﬂ!f

1\ -
other Columns will be 3

In o superheroes table, the initials column s partially
dependent on nanes, because i the superhera’s nome
changes, the mitials value will wo, but il the power changes,

anel not the e, i .~L1|'J:'1]1|'|n'.~ initials will shy the same.

_,_,_,—P'—_'_FVL_\_\_‘_‘_"‘-\-._ |r.J,_IJ.: dfl?l{hd on Rame, h-_-‘l_ r.E}E

-""'"f
- Nx‘ an Power, |.=° this table tontains
Name 3 1 e Partial funitional l'1':'I"""":‘:r'|:.
nd Power 1_|:r3|-.1: hev make RMH / |

WP The l:L‘:mqu;-_!,.

TYmmany key super_heroes \
—_— e T N —_— /
name O 4w power O+ w weakness sty initials | arch_enemy_id | arch_enemy_dty
Super Trashman Cleans quickly bleach Gotham sT 4 Gotam
The Broker Makes money from nothing MULL Mew Yark TB B Mewark
Super Guy Flies birds Metropolis G 5 Matropalis
‘Wonder Waiter Mever forgets an order insects Paris wWw 1 Paris
Dirtman Creates dust starms bleach Tulsa D 2 Kansos City
Super Guy Super strength aluminum Melropolis G 7 Goliam
Furious Waman Gels really, renH}-'ﬂry MULL Rome P 10 Rome
The Toad Tongue of justice insects London T 16 Bath
Librarian Can find anything children Springheld L 3 Louisville
Geose Girl Flies M ULL Minneapolis GG b Minneapolis
The Sticky Stands in for humans hang man London 2 33 Borrowdale
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transitive functional dependency cxplained

Transitive functional dependency

You also need o consider how each non=key column relates
the others. 11 an arch-enemy moves o o different ciey, 1t cdoesn’t

I cLanging any of

the nun-ltey columns

change his arch_enemy_id.
— Verminator s arth_enemy id hasnt thanaed,
\/ even thoush he's moved o Kansas City ;
_}"'T-._ ___.u-""'?.::"‘"_'w. J
name 0w | arch_enemy_id | arch_enemy_dty |
Super Trﬂshmul‘l\'.‘ 4 J_,J"‘H-\.\_“_KCII'I&EIS City -}
The Broker = MHewark
Super Guy 3 Matrapalis
Wander Waiter 1 Paris
Dirtman 2 Kansas City

Suppose a superhero changes his arch-enemy. The
arch_enemy idwould change, and that conld

change the arch enemy city.

II' changing any of the non-key columns mighi
canse any of the other columns o change, vou
bawve o fransitive dependency.

L

h__l’j arth_enemy £ity Lolumn

migllt cause any of
the other columns to
change, you have a
transitive r,[EPenc[ency.

If ]
It we wpdate the aveh enemy id
‘Ih‘ﬂJ'- ‘-I""."""IES the value in :—.I-,EI_

ey
) T Column 15 related

ey s i
——
O+w (| mrch_enem | arch_enemy_sity | :

B = — This is talled 3 Feansitive Lo sd
Super Trashman — 2 _,,1‘- Kensas Citp—" i b“d.? -I. LVE Tunitiond

The Broker B Mewark § VECede The mon—k

" f?'l'lth_fn:h-.?. et

SuparGu;Ir 5 Ma!m!:m is to arth eremy id, which s e

Wander Wailer 1 Paria = iy + which is ancther
O ADn = R
Dirtman 2 Kaonsas City €Y Columns

Transitive functional c[epemlencyr

when any nnn—lc,ey column is related
to any of the other nun-—lv.ey columns.
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mlti-rable database design

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 O+w fitle 04w copyright | pub_id pub_dity
John Deare Easy Being Green 1930 2 Mew York
Fred Mertz | Hate Lucy 1948 5 Baston
Lossie Help Timmy! 1950 3 San Francisco
Timmy Lerssie, Calm Down 1951 1 Mew Yark

Write down what will happen to the value in the copyright column if the titte of the book in the
third row changes to: 'Help Timmy! I'm Stuck Down A 'Well'

- '-'D.;"l'-"f'lh I:' v.".if' erds
(£ the title thanoes, the copyrinht value will, toe F on title, 1o 1I_I:

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?

What would happen to 'Easy Being Green' if we changed its pub_id value to 17
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yet another exercise solution

Take a look at this table listing book titles. pub_id identifies the publisher
pub_eily is the city where the book was published.

L
w Write down whatl will happen to the value in the copyright column if the title of the book in the
Lution third row changes to: 'Help Timmy! I'm Stuck Down A Well' Copyright depend
AT
[F £he +itle i".lhar.-lal:s_. the i’.-:-}'*f'rie,ht value will, toa on title, 5o its

............................................................................. i b e i U fhé;a.t..”-n""....-.----"

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?

I the author tharges, ard not the title, the tepyriaht tharaes
H“'Ehﬂ'r and +J“f‘ Frrrmmas GisebEsmma e B P T TP PP R T PP GeEEEEEad e 5’! ------------------ R P
ca-jf{hrr make up 1he

by n_ar-";,n- 3,|-|J de
FD!It.t glLoT Pfhds‘ : -L

auther O title O+ wopyright | pub_id pub_dty
John Deers Easy Being Green 1930 2 Hew York
Fred Mertz | Hate Lucy 1948 5 Baston
Lassie Help Timmy! 1950 - Son Francisco
Timmy Lassie, Calm Down 1731 1 Mew York

What would happen to 'Easy Being Green' if we changed its pub_id value to 17

The pub_city faor Pub id | and Fuh id L is New
a ey The pub tmf' wem E chahnt {_,,_.-—- -,{:.r , 32 the .:rl;wf- won + rhar.n.f £veEn 'I:,hu-_..:ah

..nd.ff.gﬁdeh-l; . P T s aufiEea F“t‘ CEEY W Hednnt wrhr dc?cndfh{ an P“b Sdl
the pub ""'”J’ What wouid happen to the pub_id value of 'l Hate Lucy' if its publisher moved to Sebastopol?

{Qlumn 50 T ll'ul!

?"‘h._'d q{-"7-”]“ The _P-J}_ld would :‘t:]-‘ll' the same
B I e s L o A S st
What wouid happen to the pub_city value of '| Hate Lucy' if we changed its pub_id valuz to 1,
ety T N Pub_eity is dependent on the value
'pur, ey

The pvb_eitsy w few Yol id eolumn. Neither
bransitively d-r?\!'ﬂd{“'l' The pub_etity would become New York J‘ in the pub_id eols Neithe

o 'F"..nb |d =] ‘I:Iht ""t‘f

e th transitive Funetional dependenty
-.ﬂ':'-hl.' f.'n.ﬂnt_i,n m

author O+w title O+ copyright | pub_id pub_dity
John Deere Easy Being Green 1930 2 Mew York
Fred Mertz | Hate Luey 1948 5 Boston
Lassie Help Timmy! 1950 3 San Francisco
Timmy Lassie, Calm Down 1951 1 Mew York

+Ephamre 45 8- 'm*f-{-ﬂumn.uv Ahis is a2
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fti-table database design

ihamlgm ho

o

Dumb Questions
(‘)_;- Is there a simple way to avoid having a partial (;L: 3o, other than when | create junction tables, why
functional dependency? would | ever want to create a composite key out of columns

in my table? Why not just always create an id field?

A: Using am id field like we have in my contacts allows 5
you o completely avoid the issue, Since its a new key that . It's certainly one way to go. But vou'll find compelling
axists only to index that table, nothing is dependent on it arguments for both sides if you search the Wab for “synthetic

or natural key.” You'll also find heated debates. We'll let you
make up your own mind an the topic. In this book, we'll primarly
stick with single, synthetic primary key fields to keep our syntax
simpler 5o you learn the concepts and don't gel bogged down
with the implementation.

Leook, these dependencies are nice and all,
but what do they have ta do with moving frem
first narmal form into secend narmal form?

Adding primary key columns to our tables
is helping us achieve ZNF.

Fow thee sake of ease, and to mmranice ||ni||:l||:~1|.:'.xw, Wy
generally been adding columns o all our tables w act as
primary kevs, This actually helps us achieve 2NE because
the second normal form focuses on how the
primary key in a table relates to the data in it
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getting your table into 2 N/F

Second norwmal form

Lets consider two wables thar exist o keep an mventory of
tovs to help us better understand how the second normal form
focuses on the relationship between the wable’s primany key

anel the data m the table,

N

toy__id oy
5 whiffleball
(] frishes
¥ kite
|-:'Ompas|-(£;lc,-}. 12 YOyD
e
toy_id | stere_id tolor invenlory store_address
O+w O+w
5 1 white 34 23 Maple
5 3 yellaw 12 100 E, Marth 5t,
5 1 blue 5 23 Mup|u
& 2 green 10 1902 Amber Ln.
& 4 yellow 24 17 Engleside
¥ 1 red a0 23 Maple
7 2 blue 2z 1902 Amber Ln
7 2 green 18 1902 Amber Ln
12 4 white 28 17 Engleside
12 4 yollow 11 17 Engleside

P

We mlﬂh‘i’. WHHJ(, te rethink thic £alumn
as well [+ nza||\;,' b»:lm-.%'. more in 3 to
table than in an Jn\'EH‘I_'rjI"'?l table. Duw

toy_id ought o ui:h{ur'}' both toy

type AND toy eolor

Theve are mamy tr?ﬂﬂt'. in
this Lelume Ard 'r'f:'il.l"jl
doesn + have :Ir-']n':?'.m-.llflJ to
de '\-ﬁ'ltlh "ﬁt .I!‘h'-'t‘l{_l}"';'_. |'t
has to do with the store

N\; nventory is dependent on both

aE the -*.I-::|um-.‘=_ that make up
the tompotite primary key, so
it dees net have a partial

Notice how the store address is repeated when a oy
is associated with that store  id. Iff we need o change
the store address, we have o change every row where
s relerenced mothas able, The more rows that are updated
over time, the more possibility there is for errors o creep

ity vl clata.

II' we pulled the store address column into another

table, we'd I:lli]"_q.' liawve 1o make one L'll;il]_ﬁ;l'.

330 Chapter 7
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We wight be ZNF already...

A table in INF 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 _idand store id colummns. Then we'd have

a Lk warky sl the oy mlormaton and @ abilde watl all the

store informanon, with our new table connecting them.

All the intormation

toy_store

i,

toy_id

store_id

A table in 1NF is also 2NF if it has a single column

primary key,

TTas isa great reason 1o assign an AUTO_TNCREMENT il

colummin.

Second Normal Form or 2NF:

Rule 1: Be in INF
Rule 2: Have no Partial

functional c[EpenclenciEs.

I don't think I have
any partial functional
dependencies in my_contacts,
but I'm not sure...

(i-1able database design

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

.'I'1|: I‘_"\-r ImTormatian

be-é':.

That's why it's time to play...
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be IhE' 2NF table

~ BE the 2N[rable with no
ftlfl\l ¥un®[pm[ C[E‘TEHE’IEI]CIGS

“four job is to play a table, and
remove a]] the partial
functiona] dependencies From
yourse|f. Look at each table
diagrammed below, and draw
lines through the columns that

These two make up

3 urinue Lompasite toy_inventery

Primarty ey \_} {; toy_ic
I ( stare_id

are better moved to another table.
wookie_sales
amount
singers girl_id
singer_id date
!cls-t_numa g'trl_nurne
first_name troop_leader
agency tokal_sales
cgency_state
movies
mavie_jd
title
genre
salary rented_by
employes_id due_date
last_name ruIinE
first_name
salary
manager
employes_smail 2
hire_daote breed
descriplion
avg_weight
avg Lleiﬂhf
club_id
club_state
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fti-table database design

Redesign these tables into three tables that are all 2MF

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:

tay_id toy toy_id | store_id color inventory store_address

5 whitfleball Otw Odw

& frisbee 5 | white 4 23 Maple

7 kite 5 4 yollaw 12 100 E. Morth 5t

12 yoyo -] 1 blue 3 23 Maple
& 2 green 0 1902 Amber Ln.
& 4 wellowe 24 17 Englesice
l ] red 50 23 Mople
7 2 blue 2 1902 Amber Ln
g 2 green 18 1902 Amber Ln
12 4 white 28 17 Englesice
12 4 vellow 11 17 Englesice
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be the ZNF =clution

Py |h-.i'r"l1' ke t"f'

yourse]F.

(

singers
= :inﬂtr_'ld While these D‘-hlj'h'l'
|c|ﬁf__numa to be an D l,'u'n'r:d
Firsl_numg :v'uan an ..}Elﬂ'.lf‘]l t.i'b!r_
agency € (betause two 3genties
ogency_state \ o S ,...Ln.hl; have }'h: saAmE
N,n.gl |'l not 3
-pm-r:.ﬂ! f...n:{:m-..‘il
;i-:lff.nd:m-f.
, . sulary
Primary kY ~—Jo employes_id
,..a-”"!?’ last_name
While these ought _— first_name
1o be pulled from solary
this table, +h” S i
aven't pfd ——F employee_email
‘H—H"_‘_‘.‘l:- hire_date
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remove a]] the partial
functiona] dependencies from
at each tahle
diagrammed helow, and draw
Jines through the columns that
are better moved fo anather table.

BE the 2N| fable with ne Parfjal
FUHC{}@H:\I de*fendenqe% So/Ufon
“Your job is to play a table, and

These twe make up

wookie_sales

amount

girl_id

date

roop_leader

totatsolEr—

ana'r'f' |l!¢\|| — mn'-'il:_id

These elumns have
dransitive Cunetional

dependent’y only

avg F_miﬂhf

club_id

elulr—tate

3 unitue Lamposite toy_inventory
primdiy kf'?' % h}"_iﬂ
\-) stare_id

Onie wfl-dl‘. moved {'.'hti-i
tolumns out, The 'rtﬂﬂ-.;]r--.nt.nJ
folumns Lan Forw a

¥ 1 o ke
LowPosiTE ?nma- ?I Y

movies

title
— genre
—1%  rented_hy
= duu_dqh

— rating
hreed {Composi te
descriplion primary key
= . '
avg_weight

s elb_id mn'n{ belomg in this
1\\‘_'_ {_a-l:llf ( L H' 1 a8 oni— +‘o 1

'rcl.:l‘l_. D‘l‘ia‘hl'p-:l bl..l‘l; {'.uil:l "iﬂ.t{
dc\-l" nt b{lcn-'l- heve F“l"n 1.1
none of the ml.mms ave pkd



miulti-rable database design

Redesign these tables into three tables that are all 2MF

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:

tay_id toy toy_id | store_id color inventory store_address
5 whiffleball O B 2
& frisbee 5 | white 34 23 Maple
7 kite 5 4 yollaw 12 100 E. Morth 5t
12 yoyo -] 1 blue 3 23 Maple
[ 2 green 10 1902 Amber Ln,
& 4 wellowe 24 17 Englesice
l ] red 50 23 Mople
? 2 blue 2 1902 Amber Ln
9 2 green 18 1902 Amber Ln
12 4 white 28 17 Englesice
12 4 vellow 11 17 Englesice
_— =) _ store inventory
r —
— The tompesite primavy T
-~ (s / toy_id | store_id inventory
/ i3 f— / O4w | O+dw
5 ol stove / 5 1 24
y, 5 3 12
toy info I 5 1 5
toy_id toy wlor | vost | weight : : ‘23
. | ¥ 1 a0
1 whitfleball | white | 1.75 0.3 |
2| whiffieball | yellow | 220 0.4 \ ? 2 Z
3| whiffleball | blue | 195 | 023 \ 1‘; ; 1;;
4 frishee green | 3.50 0.5 |
5 frishes | yellow | 1.50 | 0.2 \ 2] 4 i
& kite red 575 1.2 \
7 kite blue |575]| 1.2 \ s A NES
8 kite green | 315| o048 —
P - while | 4.25 0.4 store_id address phone manager
10 yoyo yellow | 1.50 | 0.2 =
1 23 Maple 5556712 Joe
2 19202 Amber Ln. | 555-3478 Susan
3 100 E. Marth 51, | 5550987 Tara
4 17 Engleside 3556554 Gordon
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getting your table into 2NF

Third normal form (at last)

Because in this hook we generally add artificial primary kevs,

I your table has an

pedting our tabhles mio second normal foem s not normally a Hrti‘[iﬂiﬂl ]Ill‘imﬂl‘}' LE}’ ﬂl‘l[[

concern [or us, Aoy wable with an artificial primary key ; .

and no composite primary key is always 2NE no Eum]}_o_sﬂe Pflﬂlﬂfy L'ey-‘
¥ il i AR SLTE 'L""I". '!l"- i [ = ' e

Wi do lawe o make suee we're in 3NE though. l-ln $ 1n ZNF

Third Normal Form or 3NF:
Rule 1: Be in 2NF R oenber? A bramsitive functions

D £ + & that amf mom —l"--.‘xll
1l1 E d ridert y il din By
Rule 2: Have no transitive Je]:emlenmes E:rﬂh y e L

e e, 1 5
ather r-;lr--ltﬂr' Lalumn

|F ihar.ﬂumﬂl .-]n'Jl CA EZ'II.F r.Grl—L-C'f
tolumns mihT Cduse -}r-‘\lf b[ the
other tolumns $o thange, ‘You

have a transitive drl-rr.drr..f'ir

Clonsider what would happen i we changed a value i any
ol these three colmns: course name, instructor,
and instructor phone.

We ¢an ignore the twourses
!‘"""""J"‘If' IF.I"\If when _H‘\\ =
= I we change the course name, neither Considering INF = CGUFSG_ICI
instructor nor instructor phone
|||'|'|:| lin "Ii..”lf.\_"l Ta Cﬂuriﬂ_nﬂmﬂ
instructor
= If we change the instractor phone, instructor PI‘ICII"IE
nenher instructor nor course nams —

needs o chanoe, ]\

4 should be ',--rn'.:"'.';.' chvicus at -
Ehis point that instrubior Phent

3 { " . i
instructor phone will change, We've {f deesn £ belong n This fable ik we

lonne] o transitve dependency: 1L NE
e l ' Sadw Tl VT {:C- be H

=) I we change the instructor, the
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mlti-rable database design

So how does wmy_contacts stand up?

It does need a few changes. On the page below, start with the current my_contacts
table and skefch 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 composile Keys.

my_contads

cantact_id O=—w

lost_name

first_meme

phone

email

gender
birthday

prafession

city

state
shatus

interests

saalcing

i Hink: |n o :
pane; we have B Ta
a-:id-a:d nd f.—:n':urnrl. *.-:.-1__! -
Before Lhat, we had 1

v WEriian on the netd
bles. (We

Xy Lr_ldf.
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one last exercise solution

5% So how does my_contacts stand up?

It doas 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.

L
LutiON
| my_contucts
I _MHOETE
1 me
B
amaml
di
_i. i | n
& ST

These three are ane—To-many

This 15 3 mariy- J.'r.r—r--.?h'-'-lr velationshif,

whith s made up n:lf twe one—to—

4 +able

marly velationships and 3 Jormin

Nes

my_centacds

Both tolumns korm

a l!-u:rrr'lf‘ﬂ'ﬂtf .”';'
ame—to—many Q‘ tontad_interest

o contact_id i g

I:Dnh::!_id O =

0w

R

inferest_id g e

one—to—many

{

interast_id O=w

interast

one—to— iy

"f'rr:-',- tan have the same
intevest _id manyf fimes
in the tontatt_mterest

L anly onte in th
last_nome -4 Bu._ o IIJ' r.(rl £
phane , contact_id i
f '::l' e il seeking_id O==w
rof_id S — i
: profession EE!BII‘-.’:: secking id G ,j sesking
ark Y Ot T /
b prof_id e " " bt
ﬂ!_.,“"l -}ﬁP_CU&D & u L 'JTI.'i'I r_mlh,.,m,‘ Fl:r /
. ! ¢ |J- Tim
mp—md‘;h_ P status_id 5 ey O Potite key
(=]
e This 15 @ wﬂn’f-'kﬂ"f“&"'.f ¢
-.-,:'Ign':_'mr.*:'hﬂl'-, whith s made "'1fl .
status Yo un:—+ﬂ"“a'_"." yelationships
status id O J-nii a }qﬁrmﬁ l.able
stafus




multi-rtable database design

And so, Regis (and gregs_list)
lived happily ever after

Gireg's able to ind Begs’s perfect match usig by
newly normalized database. Bewer yet, he's also
able to easily find matches for more of his friends
keeping the Greg’s List dream alive,

Mot so fastl Now I have to
query all these new tables and
match them up by hand| How de T get
at my data now with all those tables
without writing a hundreds of queries?

That's where joins come in.

See vou n the next chapter..
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sql in review

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 iii.

rsghema
destription of the data in your
ﬁatabm?.haiana with any other
celated objeets and the way they
all eonnect

One-to-Many relationship

A vow in one table tan have
many matehing vows in 3 second
table, but the setond table may
only have one matthing row in
the Fivst.

Han_?-tchuany “liﬁionmp
Junttion Lable, allowing mg Y
m the first 4, ny rows

¥ Mﬂﬁh ma
n the second, ang viee v:::ms

340 Chaptoer 7

First normal form (1NF)

Columns tontain only atemit values,
and no vepeating aroups of data
ave permitted in 3 column.

Transitive functional
dependency

This means any Hﬂh-kc}f Eabisin
is velated to any of the other
m"‘kf‘f tolumns.

ﬁ

[_s-mnd normal form (2NF)

‘{aur able must be in INF and
tontain no ?il'l'tia1 Funttional
ﬁ dependenties {0 be in ZNF.

Third normal form (3NF)

Your table must be in 2INF and
have no transitive dependenties.

Foreign key

Your table must be in 2NF and
have no transitive dependencies.




mult-rable database design

% Solution Use your ALTER and the SUBSTRING_INDEX function to end up

with these columns, Write as many queries as it takes,

First of all you need to ereate the new columns: contact_id
last name
ALTER TAELE my contacts ] =
ADD COLOMH interestl VARCHAR(S0), f:.rst_name
ADD COLDMN :i.nterEStE’ "-'F-.RC!HP.RF:ID] ¥ PhOl'.I.E
ADD COLUMN interest3 VARCHAR({SO), ;
ADD COLUMN interestd VARCHRR(S0); email
j gender
Then you need to move the fivst interest to the new interest] column. bi
You ean do that with: irthday
UEDATE my contacts profession
SET interestl = SUBSTRING INDEX (interests, ', ', 13 city
state

Next we need to vemove the First interest From the interests field since it's stoved in
intevest]. We remove :v:r‘ﬁ;hmﬁ wrtil rlgh‘t after the First comma with 3 s‘l:rn-.ﬁ ;unt‘,f_:m' status

TRIM the space left in front interestl
[ mOVES 4 511' e n on :
of ﬂ‘l::t:h; afder we removed RIIL"HT returns part of the interest2

:uef‘f[‘.hmﬁ in front nfl: the tomma. C F&rﬁm ‘ur“'""' !'Eﬂ'r'r!iﬂj interest3

o e viahthand dide. 414 o raatd
UFDATE my contacts SET interests = TRIM(RIGHT (interests;

{LENGTH (interests) -LENGTH {interestl} - 1))); seeking

This s«taryu—imkmﬂ art cmFu{E': how muth of Lhe intereste Lolumn we reed. [ Lakes
the total length of the interests tolumn and subbracts the lenath of the part we
moved Lo mterestl. Then we sublract one more 1o we start after the tomma

And row we repeat these steps For the other interest columns:

UPDATE my conktacts SET intersstc2
UPDATE my contacts SET intarests
LENGTH (interest2) = 1)));:
UPDATE my_contacts 3ET interest3
UPOATE my contacts SET interests
LENGTH {interest3) — 1))}

SUBSTRING INDEX{interests, ',', 1li;
TRIM(RIGHT {intareszts, (LENGTH{interests)-

]

SUBSTRING_INDEX {interests, ';', 1liy
TRIMIRIGHT {interests, (LENGTH{(interests)-

For the last eolumn, all we've got left m there is 3 smgle value:
UPLATE my contacts ZJET interastd = ifiterests;
Now we can drop the interests tolumn entively. We also tould have just

venamed it interestd and not needed the ADD COLUMN (3ssuming we Juﬂ'_
have four intevests),
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exercise solution

# Lution

From page 286.

Write a query for Regis without using the interests column

SELECT #* FROM my_ctontatts

WHERE ?Ifnd{r ='F This iz essential the same query as

i il 1 ﬁ\’t llif'd -F hl |I 2 h ]
AND shabus = "unge & R o aremeerthen left

AND state="M§H’

AND seeking LIKE "bsingle M%
AND bivthday > '1950-03-20'
AND birthday < '|960-03-10,
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8 joins and multi-table operations

Can’t we all just get along?_

Please go away, Jocques.
Mene of us is interested
in vour "foreign key.”

Welcome to a multi-table world. It's great to have more than one table in
your database, but you'll need o learn some new tools and technigues 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



database doio v

Still repeating ourselves, still repeating...

Careg noticed e same values [or status, profession. interests,
aned seeking popping up agmn and again.

Smﬁlt
single NIAL
Paul Sobel Deanne Reill
I—_-._J e — la wiyEr j
wWomgh status
. +
teather single T!: _;..
married TN
books
L marvied

mar

= F 1l Hal
[(Fegtomon J —

Geraldine Taylor

—
\m&h seeking
muSil
h man
sl b wWoman
spovts
sl ;mgh:
arvied Worndn
I John Jacobs ’-_._ e e, I Harry Maxwell
N — dwer
NUWLL profession V
programmer I_r“:{s
I"a“’?c'r teachar
lerecyer
I}O—D&'—S 5l?-'3||E
WoTmdn
T W m
——— teather
\wma».-. — L
T B A e
TR books
sPorts music
P PB“ married
'SlanlJlE !lP-I:iﬂ!- HL“-:!,_
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Joins and muliiple-table operations

Prepopulate your tables

Having many duplicate values will make it easy

to prepopulate the status, profession,
interests, and sesking tables. Greg wanis to
load up those lour tables with the values already in o
his old my _contactsa mble.

Wouldn't it make sense to
have a set list of values in
some of the tables?

First he needs to query his table to lind out what's
ali L':::]‘!.' in there, But e doesn™t wiant an enormons

|i:~l UI' :|||!1|i1 H [ L‘ll;u:'.a.

rpen your pencil ) WO = —

-— Wi
j Write gueries that can refrieve 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 =clution

%_ i‘ Sdutlun 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,

EE—L-ECT status F:E.l':}."r'f oy __!ahl:.ic{'_r. ";F"_-EIr T l}'rorrinlm‘. FRSM M'Jn'_dw.‘i.:'lf.t':
ﬁEf‘HF’ E‘J\ status (’\ /,;7 SROIE "'-"1" ?‘rc.—F.'sslnn
ORDER BY status; ORDER BY profession,

L»l'*.ir.g, GROUP By Lombings

the duplicates intes o
( sinle value for sach aroup

Then using ORDER BY gves \ SELECT seekirg FROM my contacts

us +he list alehabetically ik
g A \)‘ GROUP BY seeking
ORDER BY seeking,

.ll: e don't do them in this order,
fou E'l,l:{' an ervor. OFDER Bj"
.=I|wﬂ':,'i reeds o be last

SELECT intevests

But that query deesn't work
for the interests column,

We've got multiple values in
that one, remember?

We can’t do a simple SELECT to
get the interests column out.
Using that SELECT statement lor the
i"“'l"h[:" 1'1I]|.|[|'||| 'i:"ll“ Bl P.HIE_E lin 1-\‘(:']'k lI|'h.|'|‘|"||
we have vidues in there like this:

] interests

™ books, sports
N Ca music, pets, books
- k“ pah, books
. sports, music
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joins and ¢

We got the “table ain’t easy to normalize” blues

Like a dog that ain't got no bone, our uns=normalized design has

readly hurt us: There’s just no easy way 1o get those values om of

the mterests column in a way that we can see them one at a tme,

We need to go from this

interests

il

— iy E.Il.:rr-n 'Il'r'nm 1=|.|,-

tirst, second, third, fourth

e A\
< mY_tontatts Lable

to this

interests

first

||".- Eolumn im oY mEw

SB'EEII"Id

(f inkerests table

third

fourth

_ Sinesin

CPawEeEwR

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 ddoang it by hand would make i very diflicalt oo spo
||L|p!i+'.|l|'=.. When vl lsve buniclreds of merests, o’ have
look each time vou enter a new one o see il it's already in there

Bisteacd of doing all that Bard work, and visking lots ol tepos, let
SO do the ediows work for you,

Can't we just do this manually?

I mean, I can just look through
each row of my_contacts and enter
each value inte the new table,

e-rai

operations
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separating values with subsiring:

The special interests (column)

One fairy straightforward way is o add four new colwmns o my
contacts where we can temporanly store the values as we separate them
ot Then we can get rid of those columms when we finish,

rpen your pencll

You know how to ALTER tables at this point, so you need to ALTER
my_contacts to have four new columns. Name them interestl,
interest?, interestd, and interestd.

— Answers on page 378.

Here's what the mterests and new interest coluimns in my_contacts look
like mow that vou™ve run ALTEER.

interests interest1 inferest2 interestd interestd
first, second, third, fourth

We can easily copy the fivst interest and put it in the new interestl
column with our SUBSTEING IHDEX function lrom Chapler 5:

UPDATE my_cc-nt:.acts
SET interestl = SUBETRIHG"IHDE}{{inteﬁrests, ST

7 A
o f ] " i
The name of The charatter to ladk tor The
o our Lalumn lock Lor, a tomma Fivst tomma
Rum that, and this i what we e
interests interestl inferest2 interest3 interestd

first, second, third, fourth First




Jjoins and multiple-tall: operations

Keeping interested

Now [or the wicky part: we're going 1o use another substring function
to remmove {rom the interests column the data we gost moved mto
the interestl column. Then we can Gl in the rest ol the mterest
columns the same wiaw

Ay inferesis interest] inferesi2 interest3 inferestd
E ﬁrsl)w;clnd, third, fourth First

e
Q\ We're aging to remove the first intevest, the
tomma that follows it, and the space that
Follows the tomma from the interests column

We'll use a STESTR function that will geab the string in the interests
calumn and return part of i We're telling 0t to return the sane part we
just put in interest 1, plus two more characters (for the comma and space),

Translabion: Chanae the value in the mtevests The length of the text

tolumn o be whatever is in there now, without in the interest! field phus L move chavacters
the part we put in inkevest]! and the tomma 'WE e o e
and the spate l g H .2

UPDATE my contacts = i T~ o~
SET interests = SUBSTR (interests, LENGTH (interestl)+2 ) ;

nE the nrlljmﬂl- Ft""’-ﬁ Ltnﬁth veturns 3 pamDET '1\

fn
CTR veturns part & the lerath our example the |on
?:{Ehu I:-Dji:l'ﬁ"" H" :takﬁ Lht ‘tﬂhl}and T‘.:lt:. ”:;:E'dtt :t:lh; N {',!I'lt e the L{lrih};-tl\cw:f:Jh:isaﬂ‘I
ohF the Fuest part that we specrty ;chkhgscs that Follow it five tharaet oy

paventheses, and veturns the s¢

mbﬂ
T t'l'-am'f"lt. the w.-
Sr:'l:,uml:d by LENE!TH 5 941,
o 1, whith i3 Lhe il bEY 5
tharatters that will be remaie
Prom the Fir oF Lhe strind in

Lhe old intevests talumn

Remember how some funetions are different
depending on which flaver of SHL You're
using? Well, this one of those Refer 4o 3 really
wseful vefevence—like SAL in a Nutshell from
ﬂ“ﬁm”y—Fﬂr your partitular brand of SAL.

you are herg » 349



separating values with subsinings (part deux)

UPPATE all your interests

After weve run that UPDATE statement, our table looks like this,
Bt we're niot done ver, Weve ot ta do the same thmg for
interest?, interestl, and interestd columns.

interasts interest] interast2 interest3 interastd
secand, third, fourth first

: y Fill in the blanks to complete Greg's update statemeant.
We've given you a couple of notes to help you along.

Hint Rhe wtevests Lolurmn will
r.h;m:_ulr edth Lime betause the
11".r|ng, value in the intevests
Lolumn s hrmf, shortened h'?'
the SUBETR function

UPDATE my contacts SET

K& interestl = SUBSTRING_INDEX (interests, ',', 1},
interests = SUBSTE (interests, LENGTH(interestl)+2),
interest2 = SUBSTRING_INDEX( . . . . . ..o

interests = SUBSTR( ) ¥

interest3 = SUBSTRING INDEX ( ),

intepests = SUBSTRL:. oo i
interEStq = L e N RN NNy}

L o S £ ]
\ TiTLEY ':rl':ll..l Ve l"'_'m::l\'-‘:d ],_|'1L' Tirst J__h.rf lH‘I:E'r’:'S%'. _irﬂh J_th

intevests tolumn, all that is lelt is fhe fourth interest
What needs 1o be done heve? -

Answers on page 378.

*{- Fill in what's in cath £olumn atter this b'nﬁ tommand
interests interest] interest2 interestd interes1d
secand, third, fourth Firsi
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Jjoins and multiple-table operations

Getting all the interests

Weve por all our interests separated ac last, We can ger o them with simple SELECT
ataternenis, but we can't et w them all an the same e, And we can’t easily pull
them all out i a single result set, sinee thev've i lour colummns. When we wry we geis

Fi Emt Window Holp TocklanyColumns
> SELECT interestl, interest2, interest3, interestd FROM my contacts;

fommmmm e o m e o m e
interest]l interas intarestd

horses pets
music fishing books
painting

horses pets
music sports books boating
travel music
horses pets
sports books knitting
writing
hiking

___________ ¥ S ———

But at least we can write four separate SELECT statements 1o get all the values out;

SELECT interestl FEOM my contacts; SELECT interest3l FROM my_contacts;

SELECT interest2 FROM my contacts; SELECT interestd FROM my contacts;
All we're really missing now 15 o way o ake those SELECT saements and sudl
the comtents divectly into our pnew whles, There™s not just one way o do this;
there are at least three!

;_ - Consider the profession column SELECT statemeant you wrote on page 345;
‘se SELECT profession FROM my contacts GROUP BY profession
CROER BY profession;
On the next page we're going to show you THREE WAYS to take advantage of these
SELECT statements to gel your new interests lable pre-populated,

Play around with SELECT, INSERT, and CREATE to see what you coma up with. And
then look at the next page 1o see the three ways.

The paint here is not to get this right, but to think about your possibilities.
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three times the guery fun

Mauny paths to one place

While heing able to do the same thing three (or more | differen
ways might seem fun to the crazy clowns, 1 can be confusing 1o
the rest ol us,

Bue it is nseful. When vou know three wayvs to do something,
vt can Chioose the wany it Beest sents VALY neecls. A as vour
data grons, you'll notice that some quenes are performed more
L|1tii'k|':.' |'|'!. RARIAL E1EMS. When Vo] tabiles become Very large,
VoL will wand 1o ||]1[i.|||i;r|' Vel :]uu'riuw. 5100 km:'ﬂ.inq (i Yol can
perform the same task in diflerent wavs can help vou do that,

of pages are

On the next touple
3l Ehree of the ways fou
eveate and populate Thi table
;uri_'h distinkt, a-'T;"h.‘.iluti Itéﬂl"l

ordered values

'.fau I: .:]Tl

—— prefession
prof_id O==x

pmfessinn

CREATE, SELECT and INSERT at (nearly) the same time
1. CREATE TABLE, then INSERT with SELECT

You know how 1o do this one! First yvou CREATE the profession

table, then yvou populste the columns with the values [rom your

SELECT on page 345,

Create the profession table with a
Frimadry Hc‘r’ f.n:lI.JrM. |I'r\|i"|3 Iv".l'.llRCi'lﬁi'-R-
Lodumn ‘I:l:l hl?ld H‘-I' |.r""":'l1'¢'~'='f-"“"‘-

CREATE TABLE profession {'/;:

(
id INT(11) NOT NULL AUTO INCREMENT PRIMARY KEY, )

profession varchar (20) =
-
INSERT INTO profession (profession)

SELECT profession FROM my_contactﬁ

GROUP BY profession

ORDER BY profession; R\ Now Fill up the protession eolumn

of the 'I;rnfgs.n:n-. table with £he
values from your SEL ECT
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Jjoins and multiple-table operations

CREATE TABLE with SELECT, then ALTER o add primary key

Second way: CREATE the profess=ion table vsing the data from a
SELECT that grabs the values from the my contact s table’s profession
column, then ALTEER the table and ADD the primary key hield.

™ . "
Create the profession table

CREATE TABLE profession AS - i one €olumn, full of the
SELECT profession FROM my contacts values from the SELECT
GROUP BY profession ion ALTER Ehe able 45
ORDER BY profession; Z/_ : ALT the {able to

’ add w the primary key 4 eld

ALTER TABLE profession
ADD COLUMN id INT NOT NULL AUTO INCREMENT FIRST,
ADD PRIMARY KEY (id);

CREATE, SELECT and INSERT at the same time

. &

CREATE TABLE with primary key and with SELECT all in one

This i the one-step way; CREATE the profes=ion mble with a primary
key colurmm and o VARCHAR colamn o hold the profession values, and o

the saome tme G with the values [vom the SELECT. SOL auto-imeremenis, Create the profession

so your RDBMS knows the id column should be fed amomancally, and tha table with both 3 primary

leaves only one column, which i where the data goes. key and 3 Protession
|'|:Illumr|, angd :Il The

CREATE TABLE perESE ion ,-”f/ I-"r'o-;'.f'_illbr Lolumn with the

( - values from the SELECT.
id INT({11l) NOT NULL AUTO INCREMENT PRIMARY KEY,
profession warchar (20} & /

) As Vs
SELECT profession FROM my contacts
GROUFP BY profession
ORDER BY profession;

I haven't seen AS before. It
seems like it's being used to reference
the results frem one query to insert
them into the new table,

Yes. The AS keyword does exactly what
it sounds like it does.

1= all part ol aliasing, which we're just coming to!
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AS you like it

What's up with that AS?

AS populates a new table with the result of the SELECT. So when we used
A5 i the second and ihivd examples, we were telling the soltware (o ake
all the values that came out of the my _contacts table as a result ol that
SELECT and put it into a new profession table we just created.

I wie hadn't specilied that the new able have two columns with new
mames, AS wounld hove created jost one column, lilled with the same name
and dhata Iype as the columin that's the vesult of the SELECT. 4 we hadn'+ aiven the new Lable +

e LGy
Lolumns, AS would have treated just

ore -!'.n:hll,--nh and ‘I:'”fd .‘.”JI h {-'hc 3_:;'“!
We've ves name dnd data type as the column
LIAD ALLAE Ling 4 . that is the resuld of the SELECT
VARCHAR tolumn in ~ CREATE TABLE profession : SELECT
= TTL g ¥ S 'i'_ﬂl'.‘-'nll'_ Efr.d t
talling it profession N id INT(11l) NOT NULL AUTO INCREMENT PRIMARY KEY,
preofession wvarchar (20)

) As

SELECT profession FROM my contacts

GROUP BY professicn : N
doird, 2 h"'-'l ORDER BY Erafessiﬂn ;S:.,_‘___: These all rérer to J,'_,hr: Py w:-#‘c";'.-:m:

fumnting 3l £ o8 coimn in my_contatks betause

- L1g)! - r [ 5 o -

of ihe SELECT mw theyve all pavt of the SELECT
1

the ntw table

This I--"._,'E|E 'Kr:‘]'wr,wd. |I".
J:'h-r\-'-:-l- H 5

i he ou 'r_'l:-".pl;

Since we created the profession table with an auto incrementing
primary key, we only needed o add ihe values 1o the second column in
that table, which we named profezsion.

I'm confused. "profession” shows up five times
in that ene query. The SQL software might know
which profession is which, but how can I tell?

SQL let's you assign an alias for a column
name so you won't get confused.

That's cme of the reasons that SOL allows vou to lemporarily
mive your columns and tables new names, known s aliases.
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Jjoins and multiple-table operations

Column aliases

Creating an alias couldn’t be easier. We'll put it right aller the initial use
of the column name m our query with another 25 (o tell our sofltware to
reler to the profession column mmy contacts as some new name
that makes it clearer (o us what's going on.

We'll call the profession values that we're selecting from the
my contacts table me _prof (mc is short for my contacta),

CREATE TABLE profession

{
id INT(11) NOT NULL AUTD INCREMENT PRIMARY KEY, This query does
profession varchar (20) "-Hf-ﬂjr the 33me
| A8 {4/_ thing a5 fhe Fiest
SELECT profession AS mc_prof FROM my contacts ::E'::_“t *"E_‘ﬂki te
- £ alids, it edsier
GROUP BY mc_prof £— ¢ bs undevstond

ER BY mc_prof; Fut Your alias right after the First

ORD LEE o H‘-: Wl'ﬁlrﬂl |:-J|urnn LT
the query to tell your sof tware o
rever 1o it as the aliss from now on

There’s one small difference between the two queries. All queries et
the results mthe orm of ables, The alias changes the name of the
colummn in the results but it doesn 't change the original column
mame in any way, Ao alias s temporary,

But sinee we overrode the resulis by specilying that our new table hove
twir columns—the primary key and our profession column—our new
table will sull have a column called profession, notme _prof.

Th i
profession <1~ Ty, ovigmal query g f‘r the - me_prof
STI— e _l;l'..tv'l'.r using the afias programmer
feacher origingl Lolumn name. he tolumn name is teacher
lawyer the same as the alias lawyar
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table aliases cxplained

Table aliases, who needs ‘em?

You do! We're about to dive head-first into the world of joins, where we
are sefectmy data from more than one table, And without ahases, vou're
poing o get tred of tyvping those mble names agam and agan,

Your create mble aliases in the same way as you create column aliases, Pa
the table alias wlier the mnal use of the wble name mothe query with
another AS to tell your software to reler to the original my contacts
l:l]J|1' asme [ T TR O

Table aliases

SELECT profession AS mcprof are alsu nalled
FROM my contacts AS mc
GROUP BY mc_prof
ORDER BY mc _prnf;

N correlation names
a Tk E WOUY fable alias R
b r:l el |li:-'-I 3 — -,«.-:‘I'If as I:I‘:'""'

sekh
eratth b aligses

ereate your cov

Do L have ta use "AS" each time
I set up an alias?

[

Mo, there's a shorthand way to set up

/ your aliases.
| Just leave out the word AS. The query below does exactly
| the same thing as the one at the op ol the page,

A
T here s ne d'--".(‘ﬂ'r_r-ft

n what these twe
n!‘u_ltrll".- dﬁ'
\
—
\ SELECT £ i f We've removed the AS. This works 32
\\ prolession me Prol | o the aa; follows:divestly stbs
FROM my contacts mc / the Lable or column name it is aliasing
GROUP BY mc_prof' “_

ORDER BY mc_prof;

—
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Jjoins and miulnple-table operations

Everything you wanted to know about inner joins

It you've ever heard anvone talking about SO vouw've probably
hesarel the word “jom™ tossed abour, They've not as comphicated
as you mght think thev are. We're gomg o take vou through
them, show vou how they work, and give vou plenty ol chances
tor fipvire ot whienn vou should use joms.

.and that's where
little result tables
really come from.

And which one 1o use when

But before we el Lo that, let’s |:J-:';_gi.ll with
the simplest typre of Joan (that 't o trie
Jiovim an all),

I‘ |'|i'H\ "H'\“‘l"..ll. ‘ii”i‘lt'lﬂ FLERTOIE® . .“I‘.l"” ‘d”

it o Cartesian join in this book. hu

i's also called a Cartesian product, cross

prodduet, cross jomn, and, strangely cnongh,
“no join.”

Suppose vou have a able of children’s names, and another table
with the wws that those children Bave, T0s upotoyou to figure om
which tovs vou can buy each chald,

toys boys
toy_id toy boy_id boy
1 hula hUop 1 Du\'u:r
2 balsa glider 2 Bobby
3 toy saldiers 3 Boaver
4 harmonica 4 Richie
5 baseball cards
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cartesian joins cxplored

Cartesian join

The query below gets us the Cartesian results when we query both
tables ar onee for the tov column Trom woys and the bov eolumn
from bows,

Remember our shorthand notations from last
(—\\ tharter? The name before +he dot is the table,
V- andlihr. name 35ker it 15 the name of a tolumn
SELECT t.toy, b. ho:t' in that table Only this time around, WE TE LS

FROM tDYE AS t Lable aliases instead of the full £able names
CROSS JOIN This e sy SELECT e o el o
bﬁ?s AS b; rrom Che bal:'r table and the tolumn talled

_ L 1oy’ From the toy table. And the rest of
‘T}\_ We've using Table the query joirs those two tolumns in 3 new
aliases here, too results table .

The Cartesian join takes each value in from the first ahle

aned pairs 1t up with each value from the second abile. TL_E CROSS JOIN

P - Boys:. bay returns every row
toy boy from one table
hula hoop - Davey .
baha glider Bobby crossed with every
toy soldiers Beaver
harmanica Richie 'ow ‘;I‘ﬂ‘m fl‘l'E SEI!U:I‘I(I.

e
F
boseball cords
\ These lines show Lhe results of Lhe

join Eath 1';0-;,- it matehed up with
edth boy. There dre no duplicates

'|'l]iﬁ_i4|i:1 wets s 20 pesults, That's 5 liys * 4 1H|1I.'.~.

to account for every possible combination. toy bey

hula hoop Davey
Only betause toys Loy had move hule haop Bobby
resulbs do these show wp In hula hoop Baaver
A s |¥ we had 2 'E"“llt:‘ Yo — = hula hoop Richie
;ﬂtll' and & tor toys, You d “P'J! L bolsa glider Davey
a bo*lr'i name -:_lp'm-?tﬂ first l':u balsa glider Babhby
cemember, The erder of remlts bolsa glider Beover
has no medning with this query balsa E|idur Richia

toy soldiers Davey

VoV LA/ AN
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—
Dumb

(\)_,: Why would | ever need this?

A: It's important to know about it, because when you're
mucking arcund with joins, you might accidentally get
Cartesian results. This will help you figure out how to fix your
join This really can happen someatimes, Also, somefimes
cross joins are used to test the speed of your ROBMS and
its configuration. The time they take is easier fo detect and
compare when you use a slow guery.

Q: Say I'd used his query instead:

SELECT * FROM toys CROSSE JOIN boys:

What happens if | use SELECT *

A: You should try it yourself. But you would still end up
with 20 rows; they would just include all 4 columns.

An INNER JOIN is a
CROSS JOIN with some

rESult Irows remm*e:l }»y
a condition in the query.

EBRAMN

d BAREEL AL

What do you think would be the result of this query?

SELECT bl.boy,

Try it yourself.

b .bho ¥

FROM boys AS bl CROSS

Jjoins and muliiple-tabie operations

no
Questions

Q: What If | cross join two very large tables?

A: You'd get an enormous number of results, It's best nol
to cross join large fables, you run the risk of hanging your
machine because it has 3o much data fo return!

Q,: Is there another syntax for this query?

A: You bet there is. You can beave out the words CROSS
JOIN and just use a comma there instead, like this:
SELECT toys.toy, boys.boy

FRCM toys, bowys;

Q} |'ve heard the terms “inner join” and “outer join™
used before. Is this Cartesian join the same thing?

AI A Cartesian join is a type of inngr join. An inner join is

basically just & Carlesian join where some results rows are
removed by a candition in the query. We're going to look at
nner paing aver the next few pages, so hold that thought!

JOIN boys AS b2;

yau are here »
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sharpen your penc

y my_tontacts Here are twao tables from the gregs_list database
P —— structure: profession, and my_contacts. Look at

the query and write in the blanks what you think
each line of the query is doing.

last_name

first_name

phone
profession email

prof_id o_l' gcn&n-r
prefession birthday
¥ prof_id o

zip_code 5 ey
status_id i e

SEIECT DOCIARL ARy, e e
mc.first name,
p.profession
FROM my contacts AS mc
INNER JOIN

profession AS p

ON mc.contact id = p.prof id;




Joins and mulnple-iable operations

Assume the data from the three stickies below is in the tables,
Draw what the resulting table might look like with results.

Joan everett
Gingle
3-4-1978
Sait Lake Gty UT
ArtiSt Tara Baldwin
remale marrjed
je rett@mightygurball.net 1-9-1970
Gailing, hking, cooking Bogton, MA
555 555-7870 Chef
Perale
tara@breakeckpizza.com
rovies, reading, cooking
555 555-3432
Paul Singh
married
10-12-1380
New york CGity, NY
Profetior
male
pi@tikibeanlounge.com
dogs, Spelunking
555 555-8222
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sharpen =

rpen

Solutmn

my_tentads

contact_id 0w

last_name

first_name

profession

phone

prof_id 0=y

email

prn-’r’gssinn

gender

birthday

Here are twao 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.

¥ prof_id N
zip_code 5 ey
status_id i e

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;

Aszume the data from the three stickies is in the tables.

':E'!._F": T the !::".l.:._'ﬁ;l'ﬂ": Lolumn in

FROM the my tontatts
smsamaarsrssEddasiss kT e s s nnnnn

'-u'nru r "'u: tor.ra._

Draw what the resulting takle might look like with results,

Che ||"‘ l'lrld 1] Lnr 'rn:-Fﬂ.ﬁ. 5y

the my_tontacts

||:I I_Il_'lr- rr.l'

last_name first_name prefession
Everef Joan arlist

Singh Paul professor
Baldwin Tara chef

ard the profession column in the profession table (aliasp)
table (alas me) ard
.5 an [NNER JOIN to jon the SELECT vesults with =~

the protession table fahasp)

J-.I_'_-‘=|:1"'- matihes
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joins and mulipl

Releasing your inner join

I get itl That's how I connect all my new
tables to the new my_contacts. I don't

have to write a bunch of SELECTs, I just
Jjoin my tables with that INMER JOIN
thingamabob and I'm donel

There’s quite a bit more to learn.
Younve st seen one small vacsaion of one knd
of join. And vouve got a lot more 1o learn about
it il the ather jons before your can use them
appropriately and effecively

An INHNEE JOIN combines the records from
twor tables using comparison operators in a
condiion. Colummns are revrmed only where the
jomned rows match the condition. Let’s take a
Closer look at the syntax.

Whatever tolumns

(/’_ vou need 1o see
i
b "

SELECT somecolumns
FROM tablel —_—

INNER JOIN We've lefL the aliases off

|

WIETE a
The keyword WHERE table2 £

will .EII.’.-.:- work REVE: =

"~ ON somecondition;
AN

i his Lemdition Lam

'!hE .fnrr.li-.,'r.:;_r. i_-,'rlr.-:’

An INNER JOIN combines the

re::m'cls {mm two ialm[Es using
l:ﬂm]lﬂt‘isﬂn o]aeratnrs in a condition.

Ty
v Lo Simfp HY matters

Wit dny oT
!

1hle operations
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the

The inner join in action: the equijoin

Clonsider these tables. Each boy has only one toy: We have a

one-to-one relaionship, and Toy 1d s a foregn key,

boys toys
boy_id 0= hoy toy_id tay_id O— toy
1 Davey 3 1 hula haop
2 Bobby 5 2 balsa glider
3 Beaver 2 3 toy soldiers
4 Richie 1 4 harmanica
5 baseball cards

A we want o do s (nd out what wy each bov has, We can use
CLIE 11101 ini.u with the = O rator o match Lx the oreionm k:"}

i WE T the |H'i|||:|1 v key mi Lowy's anel see what oy i LLIEE LR

EQUIJOIN

SELECT boys.boy,

FROM boys N
INNER JOIN |
toys g

toys. toy

-
F

inner jnins

test for equaliiy

ON boys. tDi?’ id = toys.toy id; B 0
IlllI 5\ 1 \\-H.. '.\._..\H.
\ L ~ "
\ . == z
. . = T, \\'.
Y boys ﬁ'_;y' b toys ~y
boy_id 0= boy toy_id toy_id O—x 1oy
1 Dove k| 1 hula toop
I I z oo g
3 Beover 2 i \ 3 toy soldiers
4 Richie 1 Ny 4 harmenica
= b baseball cards
"
g o
N F_;-""
Our vesult table We 5:\::.:.'- . —
have added an ORDER DY boy toy
'r.--'-.“- bey if we'd wanted 10 T Richia hula hoop
I J Beover balsa glider

Dave toy soldiers
Bo bh}' baseball cards
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joins and multiple-iable operations

Write the equijoin queries for the gregs_list database below,

Query that returns the first name, last name, and status each person in my_contacts.

..................................................................................................................................................

my_contacts contad_interest
orof id O conbact_id O=5¢ =ﬂ* contact_id § ey
thﬂbn lﬂsl_nnm: Ot interests
irst_name interest_id § - | id O=r
Al _I_ interas! _id
zip_tode phone Ow 4 inferest
zip_code 0w email
iy gender omtad_seeking
slate l:liril'll:lu}r b id me
T y conlact id §r
* prof i r
O+w seeking
status ¥ zip_code g iy ina idw
- = seeking_id gy — seeking_id =W
status_id 0= L | > i ‘.I__I_ =
e status_id i ey Ot seeking

you arne nore # 355



anoather sharpen solutior

o

Sdutlnn Write the equijoin queries for the greas_list database below.

Query that returns the email addresses and professions of each person in my_contacts.

SELECT meemail, pprotession FROM my_tontatts me
INNER JOIN profession p ON me l-'rn:l*r _d=p prof iy The -Fm-najn k’c\lf F"'“r

Id tonnetts L
Jl'.r P'I'GI L rs)

_id in the Fruqexs:on table

Query that returns the first name, last name, and status each person in my_contacts,

SELECT rntjr"r’t name, mé.last . name; STLATus FROM iy tontatts me

| .4 JOIN = L-"-' mi s 1 = 5 L'!‘,u
MHER 0 s SFauRI = Recabn Iy S~ The korein key status id tonneets

ta the w+a4'-.na id in the status fakle

Ouery that returns the first name, last name, and state of each person in my_contacts,

SE Ef | 'r:'-':_ name; mi iJ.':t_F rame, zotate .;F:{T'-'L] 'y tontatts mt
|'|"-"|"|I'ER JOIN zp todez ON me zip tode = zzp tode, f‘:‘-..‘_‘ This time we e ing zi
— - — us P Lode

35 the key that connects the

'I'.Wﬁ‘ L-ﬂhlf
fossl my_contads vontadt_jnterest
prof _id = contact_id O==x 3 -_I—H‘ contacl_id e
profession II:':“*J‘";"-'-"lul Otw interests
irst_nome interest_id § iy =i ie] =g
L | terest id
ﬂ’_‘“‘ phonu Otw 4 interest
z*ip_cndﬂh amail
city gender wontad_see
state b|rr|'1du}- .k :nnla.et_id{.'._';]—'
* prof id i!-}-l L4
O+w seeking
. : P zip_code iy seeking_id oy — seeking_id 0w
status_id O ] o s ‘.I——-l_ =R
=r status_id ey G4 seeking




Jjoins and multiple-table operations

The inner join in action: the non-equijoin

The non-equijoin veturns any rows that are not egual. Consider
the same two ables, bovs and tovs, By using the non-cguijom, we

can see exactly which toys each boy doesn’t have (which could be
usgelul around their birthdays).

SELECT boys.boy, toys.toy

FROM boys
INNER JOIN 7~ Not equal to. This is the
Ohe e N our l'l!"-'-'l":' tuys I onTEM ey ‘:'I the =11
' V

wll make them - ON boys.toy id <> toys. tay id

easier To vead |1

> ORDER BY boys. hoy B )
|
boys / L toys
boy_id O~ boy toy_id Nt toy_id 0—= toy
1 Davey 3 1 hula hoop
2 Babby 5 2z balsa glider
3 Barver 2 3 toy soldiers
4 Rickie 1 4 harmanica
5 baseball cards
boy toy ,
Beaver hula heop w These are the Tour
Braver toy soldiers g e SR -'r:rr"- Beaver doesn't
Beaver harmenica \ e~ have yetl
Beaver baseball cards | /
Bobby toy soldiers
Bobby harmanica
Bobby hula heop
Bobby balsa glider
Davey i hoop NON-EQUIJOIN
Davey balsa Ell'dcr \ .
Davey harmanica mneéet ]ﬂ]ns tﬂﬂ
Dorvey baseball cards . :
Richie balsa glider {ﬂt' lﬂ‘Et[llﬁllt_Y-.
Richie toy soldiers
Richie harmanica
Richie baseball cards
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natural joi

The last inner join: the natural join

There's anly one kind of inner joun leli, and i's called 2 natural join.
Batural joins only work 1l the column you're joining by has the
same name in both tables. Consider these two tables agam,

Came |
= 2AmE Lolumn plmes

i Ny
boys N/ -V toys
1 Davey 3 1 hula hoop
2 Bobby 5 2 balsa glider
3 Beaver 2 3 toy soldiers
4 Richie 1 4 hormonico
5 baseball cards
Just as belore, we want w know what wy each boy has,

O natueal joan will recogmize the same column name
m each mable and return matching rows,

SELECT boys.boy, toys.toy

FROM boys N\ x\
NATURAL JOIN \\
I ""-\-\___\_.
toys; / e N
/ o T
.-/ b e -\_'-\-\_._\___
4 \‘ll'l T e — e
/ \ ~— —
i II "'-\._\_\_ —
| \ = TR
g boys N —:'l}t toys N
1 Davey 3 1 hula hoop
2 Eabhy 5 2 balsa g|i:l Br
3 Beaver 2 3 toy soldiers
4 Richie 1 4 harmonica
5 boseball cards

We ﬂ-’-‘. ':I”- VErY Same h' toy NATURAL JOIN
vesult set as we did Richie hula hoop
vith our fivst inner 2 Beaver bake glider mnner inius iJenti{y
Jeoin, the €quiiain Davey fay soldiers :
/ Bobby hormenica matching column names.
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joins and multiple-iable operations

_ rpen your percil

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.

--------------------------------------------------------------------------------------------------------------------------------------------------

professien my_tontacds tonfact_interest
prof_id 0= conbact_id ==y I ﬂ* conterct_id § Sy
profession lasl_name O+w FE———
first_nome interest id gl — -
1 R _I_ inberest id O==wr
xip_tode PI'IDI'I.'H Obw 4 inferest
zip_code 0w email
,:;1}. gender | | sankin
sate bisthday contact_id §
¥ prof_id [ b o
status ¥ zip_codegd iz seeking
status id O=r 1 b Itp_cu.e ; seeking_id — seeking_id 0w
;arus ¥ stotus_id B ey Ot "l' I seaking

you are here » 369



gotta love those sharpen solution

» Mutjun 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,

CELECT meemail, F-P‘raf‘fss‘ah FROM my tontatts me

If“r'.l“fE.[e JOIN FVE$Ei5|0P Fi

Cuery that returns the first name, last name, and any status that each person in my_contacts is not,

SELECT me l'ﬁ-rr."r__r.&mc. mi |.;|s.-|:_r-amf. v.status FROM rn\_r'_n'.or.{'jitl. mi

INNER JOIN status « ON mesbabus id <> ssbatus id ™ "
vVau'll et bazk multiple rows Yor each
','-:.-;e;r.'_ with the statuses that they
seen't linked to with the status id

Cuery that returns the first name, last name, and state of each person in my_contacts,

SELECT me :Ilr:t_r.arnf_. m-‘.-lﬁ.i'll__ﬂﬂmfr zstate ';:R{-"IﬂF oy tontacts me

NNER JOIN ~ Ne don { he ON the £

INNER JOIN zip_tode = }\\_ We don 't need the ON part in the First and thivd
quevies betause our $ar:|n_,n ey and Primary key

names matth uf In gach of these

AT TS my_contads contast_interest
prof_id = mn:a:r_idﬁ—l =-_|_+ contact_id il
profession Fuﬂ_huma Ot interests
irsk_name interest_id Gy - iel =
- -_l_ interast id
tip_code phene o+x Subacest
zip_code =W email
city 5!’"“"” tontud_sseking
tate blrfhdgy " contoct_id gy
4 pmf_iq:lt-a'-l L
status P zip_code gy ot phikioiy
status_id 0=z | el _E . saeking_id gy — seeking_id 0w
Julus [ status_id gy O+w | seeking
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néural join

aquijoin

eross join

arfer juj:rl

nen-equijoin

inner join

Cartesian join

CIOSS pr-:-dlwt

joins and muliipl

+ - +

Maich ead |1_i1|it1 o the |:|=“'~|'I'i.[:1§n m of what it does.

..l'nllhl'-l' l!l.i-]ll e i-ll;'li r[]iLF |I1.IH'|| ol I'll"!-i'l'il][i.l -

I return all rows where one colummn

ol table diowes not match e other

table column.

The order in which vou join the tbles

TIALLCTS [ pee.

I veturn all rows where one column
ol a rabile matches the other mble's
column, and [ use the kevword 0N

| combine two tables that share a

column name.

I can retrn rows equal o the produc

ol twor tables” rows,

[ veturn all possible rosws and have

no condition,

| combane two tables vwath & condinon,

~1ablc operations
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who does what? solution

+ -*-

+
W+ Do e WH AT P

March each join to the description of what it does.
Maore than 1||]1'j:|i|] Ty match a fl:'.‘ul'[ililil .

nataral join | |.t'1ll1't| all rows where one column
ol a1 table does ol match the other
table’s column.

e The order in which you join the wahles

ratlers to e f\_\__‘_“ This is toming uF
i' i Cha?-}‘rr |G
kv,

CTess Jemn | return all rows where one column

of a table marches the other talile’s

’ volumn, and 1 use the keyword 0N,
outer join ‘

| combine two tables that share a
columm name,

nﬁn-otlluij’ﬂl’n
I can return rows equal 1o the produc:

of two tabiles” rows,
inner join

~ I retmrn all possible rows and have

Cartesian join no condition,

I commbine two tables wath a condition.
eross product

3Tz Chapter 8



joins and multiple-iable operations

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_intzrast

Write a query to return all possible combinatiens of rows from contact_seeking and seeking

--------------------------------------------------------------------------------------------------------------------------------------------------

profession my_teniads wntad_interest
prof_id O=w ccnllcld_jd O = -_L-’ contect_id g
profession ;’"—"“ME Ctw Inlerasts
ol 2 interest_id g e = interest id O==r
lﬁ_“‘. FII"I'DI‘I'U O%w +._I_ - lEIII‘eil:l:rrn-sl
zip_code 0w email
'-'H'!" E-endar | ! seskin
state hl”hdq?’ " contact_id N ey
* prof_id N 4
status i seeking
¥ zip_codess —
status_jd C=—wr 1 = IBL?-I seeking_id § ey —5aakin5_fd°"'l
;Tmus ¥ stots_id gy Ot | seeking

you are here » 373



exercise solution

Use the diagram of the gregs_list database below to
\ write SOL quenias to get the information requestad.

b Ld
L
i#l.yti_ﬂn
Write two queries, #ach with a different join, to get the matching records from my_contacts and contact_intzrest
I::EI_ECT mi -Fl'rft_namc. il IJ.E{:__'r..]mf_. i m&f'r{".'i:_:ﬂ :'r:le:'."'r': m‘r‘_:‘.cmtaf.t‘: il
INNER JOIN tontatt mtevest i ON metontact id = titontact id;

LEL.EI':_I mit Fif:t__naml:'. mil .El."l:.___'r..:]mf'_. &1 |h1l',|*l"f,1‘i:._ld ;Rﬂ'f.;ﬂ 'y _|'_|:"|'|‘I:.EII:+_,.': mi

NATURAL JOIN eontaet intevest &

Write & query to return all possible combinations of rows from contact_seeking and seeking

SELECT # FROM contach_secking CROSS JOIN secking N\

~

I_:;.E...I_!__.Ii-r ¥ F:F'ﬁ'ﬂ.'i .‘_:,r,'l'__,a{‘l:. ::(_’kmg} ;:{'kmg}_ #-’—__H_\‘ Thlf‘l't are "i'.'\h'f.l Wl-aj'" tﬁ

do the same £Lross jom

List the professions of people in the my_contacts table, but without any duplicates and in alphabetical order

SELECT f?rn-:.:mw FROM iy _Contatts me

INNER JOIN Elra;fihdr P ON me ll,rh-_-r_ id=1p 1».-.;-{ _id AROUP By Pr ohessien OR DER B'}r- Py ofess o

prefession my. o
prof_id 0=w contact_id O = -_I—I-I contact_id § Sy
profaession :::.Lnamo Otw inferests
F31_nama interest_id f —E interest_id 05
lh_.ﬂi. Phﬁ"‘ O 4 interest
zip_code 0w email
city gender [ contad_secking |
state blrrhd::l}r o contact_id g ey
# prof_id e 4
status ¥ i otx lﬂ“!
- ¥ zip_code i Dy seeking_id L — seeking,_id 0=
status_id O=sr ;_' ol ‘.|_I_
Frame stalus_id Q_H Cregr seeking




joins and multiple-iabis operations

-rhem[am no

Dumb Questions

Q: Can you join more than two tables? (*)___: Does that mean there are other ways to write inner
join queries?

A: You can, and we'll talk about that a little later. Right now

we'll focus on getting the join concepts down. A: There are, yes. But if you understand these, with the
syntax we present, picking up syntax of the others will be

Q: Aren't joins supposed to be more difficult than this? ~ 351- The concepts are much more important than you using
WHEEE or O in a join

A: Once vau start getting into joins and aliases, SOL queries 0 L

sound less English-like and more like 8 foreign language. Also _+ I noticed you used an ORDER BY in a join. Does that

using shortcuts (ke replacing the keywords INNER JOIN with ~ mean everything else is fair game too?

commas in quenies, for example) could make things even mora

confusing. For that reason, this book favers more verbose SOL A: Yes, Feal free to use GROUP BY, WHERE clauses, and
queries rather than less clear shortcuts functions such as SUM and AV anytime.

Joined-up queries?

Greg’s veally starting o appreciate joins. He's begmning o
aee that having muliuple @ables makes sense, and they aren’
difficult o work with il thev're well designed. He's even got
some plans lor expanding gregs_list.

But I =till find myself typing one query,
then using those results in a second query when

it seems like I should be able to do it all inone...
Woeuldn't it be great if T could put a query inside
another query? But that's just crazy talk.

A query inside another query?
Is that possible?

a7se



aliases evposed

Table and Column Aliases Exposed

This week's interview:
What are you hiding from?

HeadFirst: Welcome Table Alias and Column
,'iilii.l"i. ‘1-‘\‘"‘]1" !-_'|]-'|| I '!i-'::'u 1"]1’]‘! I?l"l’l I:H' Ihr'l'l.'. ‘!‘lllll."l'l'
hoping vou can clear up some conlusion for s,

Table Alias: Certainly, great to be here. And
you can cill us TA and GA Tor short during this
mterview | lghs| .

HeadFirst; Ha la! Thar would cerainly he
appropriate, Okay, CA, lecs begin with vou, Why all
the secrecy? Are you wrving o hide something?

Column Alias: Absoluiely not! I anvihing, 'm
trving 1o make things more clear [ think 1 speak o
both of us here, right TA?

TA: Your are. In CAs case, 1t should already be clear
wlhiat he's trving o do. He takes long or redundant
column names and makes them easier w follow.
.‘hlun' :L('('t‘.‘i"ii]]ll'. Hl' '.||.-it: 'uj'l.':'.\ ':.'ull 11.':-»!|ll I;Jlrll':- 'n'il||
tselill column names, My story s o hitde different.

HeadFirst: | have to admit, Ui onot as amiliae with
'FI:“,L "!'.1... I"ﬁ'l" =T |]1|1|'l "r"“” |FIP|'|':|.I|'. 1”," Illl:l \-[ill [ TEL
sure what 1t s you're doing. You don't show up at all
i the results when we use vou i a query,

TA: Yes, that’s true. But 1 think vou don’t vel grasp
my hagher calling.

HeadFirst: Higher calling? Sounds intriguing. Go
oI,

TA: | exist to make joins easier o write,

376

Chapter B

CA: And vou help me too in those same joins, TA

HeadFirst: T'm not geting it Can you shiw me an
example?

TA: | can siill show you the svatax. | think it will e
prety clear what it s T'm doang;

SELECT me.last name, mc.first name, p.profession

FEOM my contacts AS mc
INNER JOIN
profession AS p

WHERE mc.contact id = p.id;

HeadFirst: I sce vou! Evervwhere T'd luave v type
my contacts, [ ean just type me instead. And p
low profession. Much simpler. And really useful
when I hive womelode two table names moa simele
queTy:

TA: Especially when the taliles have similar pames
Making vour queries casier to understand not only
helps vou write them, but it helps you remember
‘-\.l]“[ Ill"'ﬁ Al riﬂl”ll_" ll"-llt'Il ':(:l.l LRORTE RS |H||.'k (CF} ||'H'r|.
later.

HeadFirst: 'I'hanks very much, TA and CAL 1

been,, uhi.., 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 iii.

fin inner join Ehat leaves off Lhe
ON" tlause. |t only works if you
are joining two tables that have
same Lolumn name.

| EQUIJOIN and
NON-EQUIJOIN

Poth are inner joins: The
EQUIJOIN returns vows that are
eaual, and the NON-EQUIJOIN
veturns any rowWs thal; are ot

equal.

Jjoins and mulipl

‘e-rable operations

CROSS JOIN

Rd:w-..,; every row E'rw ont
fable evossed with every vow
From the setond table Known
by many obher names intluding
CARTESIAN JOIN and NO

oif are herg » aTrT

QUALIYHD




wo times the sharpen solulions

harpen your pencil
LF ySolt;rgt;n

From page 348.

ALTER TABLE
ADD (interest! VARCHAR(ZO), intevestZ VARCHAR(ZO), intevest?
VARCHAR(Zo),

You know how to ALTER tables at this point, so yvou need to ALTER
my_contacts to have four new columns, Name them interest1,
interest?, interestd, and intarestd.

y_tontacts

intevestd VARCHAR (200,

en your pencil
T ySuItﬁi:n

From page 350.

interestl

interests

interestd4 =

The interests tolumn is empty
.-}H:cr wif Fun ‘I‘_'l'n! tommand

\

interest3 = SUBSTRING INDEX (

Il
g
:

Fill in the blanks to complete Greg's update statement.
We've given you a couple of notes to help you aleng.

The difference between SUBSTRING_INDEX and SUBSTR

it that SUBSTEING INDEX is looking for a string HFinside #
bhe inkerests Lolumn—in thiz case, 3 tomma—and 'rt‘lu'rhtnj
E'~'C'r'i|"l"._hlh-l3 in front of . SUBSTR i :'har’tem.-.lg +he |-:ng|{h of
bhe intevest Lolumn—starting right after the First interest, a

UPDATE my_contacts SET [ tomma, and @ space (the +2)—to the end of the string

SUBSTRING_INDEX (interests, ',', 1), {)
interests = SUBSTE (interests, LENGTH (interestl)+2),

interest2 = SUBSTRING INDEX( 'nferests | ¥

interests = SUBSTR|( interests, LENGT HlinterestL)4+1 V.,

intevests, J.J. | .'F -

irtevests;

11111111111 T TR e T T P T

After you ve vemoved the Fiesk Hhree intevests From the intevests
eotumn, all that is left is the Fourth interest. This line is sim |~.'J
moving it to the new tolumn. We tould have "ilm'P.L?l' reramed J-I-.Frl.'
IP-JC{'I'EF{S: Lalumn Lu In'I.:E'II'l‘.'RJ:q' .H: '|I_'L1.I'i Il'-‘mr.l., -rﬁ‘l‘r.ﬂd d

\1“ interests

interestl inferest2 inferestd

second; third, fourth

First sefand +hird ?L"u‘l"{;l‘m

a78 Chapter 8




9 HHL)T.IEI‘?ES

+ Queries within queries *

Will everyene else notice
that I'm full of ... (What's the
right word? Exquisiteness?
Resplendence? Pulchritude?)

Yes, Jack, I'd like a two-part question, please. Joins are great,
but sometimes you need to ask your database more than one guestion. Or take
the result of ane gquery and use it as the input to another guery. That's where
subgueries come in. Theyll 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 badi)

this is a new chapter are



greg's list

Greg gets into the job recruiting business

oo fan the gregs

list database has terally been a

abor of love Ies helped Greg find dates for his friends,

but he's made no money from it

It owceurs to hun that he could start a recruiting business

where hie matches s contacts up with possible jobs,

380

With the new recruiting functionality,
I'm really going to make it bigl

Cireg knovws he's going 1o need tooadd new tables
for his contacts that are interested in the service.
He decides to make them separate one-to-one
tabiles rather than putting that information ine

my contacts or two reasons.

First, not everyone in his my contacts
list is interested in the service, [los way, he
keeps NULL values out of my contacts,

second, he might hire peaple o help him with
his business someday and the salary mformanon
nughit be considered sensitve, He may only
want to give access to those tables to
certain people.



Greg’s list gets more tables

Cireg’s added new tables o his database o keep track ol information

on the desired position and expected salary range, as well

as current position and salary, He also creates a simple table w
hiold the job listing information.

NEW TABLES

OLD TABLES

subgueries

::'t i_h:- :_rlf:;:n ~ '.:'-:.-i'_'l the Pevion i B J'ﬁ"'-'ﬂlin-lltli'z
as rght W ,f/ ‘vf: jobs
job_surrent job_desired jeb_listings
contact_id 0=z contact_id 0= job_id 0=
N o o
title fitle title
salary salary_low salary
start_date salary_high zip
available description
ycirs_sip
f/ﬂ_
R
e H— wntac_interest interests
e % contact_id § e «_[—- interest_id =W
=S = z 4 Ovbwr interast
contact_id 0w 3 interest_id § Sy
profecsien ot O+w
prof_id O—r fn Ll
. first_name
profession -
E “".': contad_seeking seeking
1ip_tode caes contact_id i ey [ seeking id &=
zip_code 0~w Sall;jar ¢ O saeking
r g ﬂ}l'
:::1 » prof_id S seeking_id e
P zip_code g Dy Okw
“-:!“ TP status_id § iy
status_id O==wr
status Since the two new wbles each have 2 one-to-one

relationship with my contacts, he’s been able o
vse matural joins so G with grean sucoess and ease,
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using an inner join

Greg uses an inner join

Greg's gota hot job listing, and he’s wying to match people in his
chatabase, He wants o find the best march for the job sinee he'll get 2

finder's {ee il his candidate 15 hired,

Sal :
ary: $95,GGG—$1G5,GGG

Experience -

Omnee he finds the best lew matches, he can call them up and
: out all the

screen them farther But Arst

Web Developers witly g least f
who@on't require a saloy higher than 15,0
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subgueries

job_current
contact_id 0w
title
salary 1
start_dote o

n &
This it the :.-‘J\l.lfﬁ‘l'_ saldy Y '.'.h"‘||' Il ,-""-?
I

attept for a new job /

I his i3 th-! EE!EII"'!I' i_fllf-\lnlrf o

o L
|'|-|.'-||r.-!_1| TOF In 3 new l‘-'li‘

Write the query to get the qualified candidates from the database,

job_desired

contact_id 0=

job_listings

fitle

job_id 0=y
B e

salary_low

fitle

salary_high

in::||::r1|,'

available

zip

YEQrs_exp

descripﬁnn
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wo gueries in two sfeps

But he wants to try some other queries

Greg has move joh openings than he can (L He's going w look for
people mhis professions fable woosee f he can Gond any matches for bis
open job listings, Then he can do a natural join with my _contacts
tor get their contact info and see il they are interested.

First he selects all the titles from his job_current table.

SELECT title FROM Jjob_listings title
’ Coak b
GROUP BY title ORDER BY title; TR T of the ii‘f:l:i.m E*cg,"s
? \ Waiter ,:lﬂb_f-'-"""'C"‘:- table
We use the GROUP BY o we only get The vesults Web Designer
one vow for eath J.g|'_| title. W a];a Phjc ‘Web Developer

them in alphabeticsl order

T-hﬂic dre .'uifl_ a 'F'E'\ﬂ

Jiad g i

y:/_- We av-%-lﬂ reed 1o gcli_ the contalt

Iﬁ{armﬂ{'.lﬂr- sinte we know ‘I:.hk'jl o
;iLtEI:T i |.]1':._rq}h-|:; mi -';-r‘-‘l:_r.:'l.mgl mi phane seeking Web D:-.lr.|n?vl'f _}ﬂhf-

FROM my_tontatts AS me

L - i o . :
NATURAL JOIN =~ a— e both my_contacts and job_desired

share tontaet id as 3 primary key, we £an
simply use 3 natural join fo con ett Lhem.
job_desived AS b } " ke

WHERE jd title = 'Web Developer

ﬁ.HE Jd !-g‘i|é1'r‘~f_:'uw < ’D%MG.

We've only interested in 'F‘:'D(!"lf whe will tonsider the salary
We ook at the 13|..]'r}"_|::lw igure to see ir the

. salar
otbered it more than the |east |'h¢jf'i| attept 4

wutwn Write the query to get the qualified candidates from the database.
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subgueries

And now Greg uses the IN keyword to see if he has
any matches for these job titles among his contacts.

SELECT mc.first name, mc.last name, mec.phone, jc.title

FROM job current AS jc NATURAL JOIN my contacts AS mc
WHERE

je.title IN ('Cock', 'Hairdresser', 'Waiter', 'Web Designer', 'Web Developer');
o~ ~

2 R R
Remember the [N keyword? |t veturns @ vow if Results brom the First query JIII
X title is in the Jrevp of titles in paventheses / i
1T works!
m.first_name melast_name me.phone je.title L
Jow Lonnigan |555) 555-3214 Cook i
Wendy Hillarman [555) 5558976 Waiter
Sean Miller {555) 555-4443 Web Designer
Jared Callaway {555) 555-5674 Web Developer
Juan Garza {555) 555-0098 Web Developer

But he’s still having to type in two separate queries...

Cvawew

Try combining the two queries into a single query. Write that single query here.




introducing

Subqueries

To aceomplish what those two queries doowith just one query, we need o add a
subguery mio the guery,

We'll call the seeonid query we used to get the matches from the profeasions
table the CUTER query because it will wrap up mside of wsell the THNER query.

Lest™s seser ovw 1t wiorks;

/" SELECT me,first name, me.last name, nc,.phone, je.title

= & WHERE

FROM Job current AS je HATURAL JOIN my contacts AS mo

[ f
jeotitle IH | ' . 2
\ \ —
§ - ——_— S
; ' ) I— L i o —_— ———
.-1'.
I'his part = The culer auery e
ut y ) al d revlaced
hiz Pavt fan DE YEMOVED dni VEFH
— s PavL Cor » hith

M:.I_ o5y L o oun FivsT Salvy, Wi

oill betome the irmer query

A thiose T essions 1 FJ:iI'!'I!IlH'H'r'H abwwe came from the ,f.:.l-.l'|||||'|'\_\. A S“l)([uery is a [‘[“E‘I’}"

we chicl, the one o select all the ttles from the 9ob current mble

so—and this 1s the clever bt so watch carelully —we can replace t]1 /
- at 1s wra]:]:ecl

that part of the outer query with part of our first query.

This will sull produce all the results nparentheses above, bt this wi-l—lu“ anﬂth&r uerv
query now gets encapsulated as the suboguery: ; CI ?'
It's also called an

INNER query INNER query.

| [ st
PP B " FIRCEIE : This v ot The TIrsC
SELECT title FROM _'I-1|'-_..'.-3|'J.I'--Z_1.'-i — his part of
auery will betome The
ey, OF '-'\rll:"llt" ":-'

L
g I
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subqueries

We combine the two into a query with a subquery

All we've done s combine the two gueries into one. Uhe ficst uery 12 known
as the onter query. The one insde 15 known as the inner query.

SELECT mc.first_name, mc.last_name, mc.phone, jec.title
FROM job current AS jc NATURAL JOIN my contacts AS mc
WHERE jc.title IN (SELECT £itle FROM job listings);

LaOr weed 1 eLyPe 3 o
C3LONE Trom o . e -
L OFE Dl ducy - .r",,ll‘ ,-
Lo o 4
And these are the results we gel when we run our guery,
precisely the same results as when we spelled our all th
jols titles in the WHERE clase, But with o lon less tvping,
wdmnf resuld g -
T Gt one er
mi.first_name melost_name mo.phone jutitle
Jos Lannigan [555) 555-3214 Cook
Wendy Hillerman |555) 555-B974 Waiter
Sean Millar (555) 555-4443 ‘Web Designer
Jared Callaway [555) 555-5674 ‘Web Developer
Juan Garzo [555]) 5550098 ‘Web Developer
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a subgquery

Anatemy ef 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 15 known as the containing gquery, or the outer guery. | he
puery on the mside 1 the inner guery, or ithe subgquery.

SELECT some column ,‘fannther_cc::lumn
FROM table

WHERE column = (SELECT column FROMIEaEle)

SELECT some column, ancother column
FROM table
WHERE column

L § -.'|

II

\''
Because it uses the = operator, this subquery will returm a I valie I
single value, one row from one column sometimes -
called o cefl, but in -HE,H. ke s a0 seafer cadue), which s - J
comparcd 1o the columns i the WHERE clise, Yur subquery returns 3 seal i u3ke

e tolumn, one vo by
d 38ainst Lhe p
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subqueries

A subquery in action

Let's see o comparable query in action from the my _contacts able
First vour RDBMS takes the scalar value from the zip code table,
then it compares that value to the columns in the WHEEE clause,

 (SELECT zip_code FROM

zip code WHERE city =

'Memphis' AND state = 'TN')_

| ¥a I'-..-'E i

SELECT last name, first name

FROM my contacts _

WHERE zip code = (SELECT zip code FROM
zip code WHERE city =
'Memphis' AND state = 'TN')

thereare no

Dumb Questions

Q- Why can't | just do this as a join? ¥ou can do the same query above this way:

A: You can. but some people find subgueries SELECT last name, first name
simpler to write than joins. It's nice ta have the FE _contacts m
cheice of syniax TOIN zip cod
0 ity = "Memphis'
ot e TN
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fireside clhiar

Fireside Chaits
g Tonight's talk: Are you an INNER or an OUTER?

Outer Query Inner Query

I don't really need vou, vou know, Tnoner Query,
I'd be just fine without yvou,

I couled st on Y W as well Tha yesl
think it fun, giving you a specilic, targete
result, only to have you take 1t and wrn i oo
admmnch of l'|:'|i-|.1|.'i|i1l]-_'| romys? Llll:u]ﬁ[‘,‘ 15 ol
cpuiality, your ki,

Big whoop, You give me ome little resalt. Users

want data, and lots of 3 1 grve them that Why,
I bet i you weren™t there, they'd be even more

pleased.

Moy, 1 give vour resulis some kKind of purpose,
Without me, vou'd be spouting all the datain
the table.

Not il [ added a WHERE clause,

That's justit, I AM vour WHERE clause. And
aovery specilic one T am il Tdo say soomysell.
In face, ©don’ really need you arall,

Oh ves, vou do. What pood is a single-row,
single-column answer? [0 not enough
mformation,

i} ﬂi'd‘_l.']'jt' wier o work well i rgrllh'l'. | H‘i\'f‘
vour resulls direction,

Sure, but 1 stand alone.

.‘,‘i T]II {, sk III. ||||:‘ r'i:|||i'.
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subgueries

Subquery rules

Eﬁu'se There are some rules that all subqueries follow. Fill in the blanks using
the words below (you might need some of them mare than once)

SEMICOLON
SELECT coumnuigr BN

PARENTHESES

UPDATE INSERT PELETE

SQL's Rules of Order gQls Rules of Order

Subqueries can show up in

A subqguery is always a single
R ’ ‘ four places in a query:

statement.
clause, SELE{:T
..... -las DnE Gf
Subqueries are always inside the columns, __ clause,
andina _ clause.

Subqueries do not get their own Subgqueries can be used
. hAs always, one

e, 3088 Al the " and, of course,

of the entire query.
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exercise solution

Subquery rules
Lution
$QI’s Rules of Order

A subquery is always a single

SELEBT statement.

Subqueries are always inside

PARENTHESES

Subqueries do not get their own

SEMICOLON. 45 aways. one
SEMIGDLGN goes at the

END of the entire query.

Dum)

(J__,: So what is the inner query allowed to return? How about
the outer gquery?

A: In most cases, the inner query can only refum a single valus—
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: Why do you say “a single value” when the example on
page 388 returns the entire column full of values?

A: Because the I operator is looking at a set of values. If you

i15e a comparnson operator, like the = in the Anatomy, you can anly
have one value to compare o each value in your column

392  Chapter 9

thereare no -
b Questions

Keep these rules in mind as you look at the subgueries in the rest of the chapter

QLS Rules of Order

Subqueries can show up
in four places in @ gquery:

.................

(*:L: I'm still not clear on whether a subgquery can return a
single value or more than one value. What are the official rules?

A: In general, a subguery must return a single value. TH is the
exception. Most of the time subgueries need to return a single value
to work

Q__: S0 what happens if your subgquery does return mare than
ane value but isn't using a WHERE clause that contains a set of
values?

A: Chaos! Mass destruction! Actually. you'll just get an error



The wy _I:-ﬂn‘::.:l'!-‘l_".
rhore £olumn will have
iir. ﬂl'-n'IE. n—f ‘."r‘lhanfl T

our resulds .. and s0 on

'\r"lm 5{:1: {.'hc |[=1|f.‘._|-|l"!'l

Here are 'EF'.C rgEu'J.'_,L ‘H‘]r
query gives ug

Yeah, these rules are cool or whatever, but what I want ta
know is how I can get rid of those long names in my result
calumns, like melast_name. Do you have a rule for that?

subgueries

Actually, there are two things you can do

that will help cut down on the clutter.

l"I-Illl CHll Creaie iitii].‘i e j;'lil' _':.'lll]'l' I'-|I||.|r['|||.‘i il] '!.'-Ill.l'l'

SELECT column list, The table you @t back with your

results is suddenly much clearer,

Here's the suboguery we just created, but wath shor

column aliases.

well give the H"J'_fﬁn‘l:élf.i.'.l

WHERE jobtitle IN

Hotite how uting the Lolumn

I
Jliases makes the results

Z:,/’ muth easier to undtrf‘;ﬂ“ﬁ

AS

(SELECT title

" r
L.fs.l'_ rame talumn an 3liat of

Lirsbngme' m our results \’

SELECT mc.first name firstnama,

mc. last

FROM job:

Aind sinde aliases gre
not affect

/_;7m-_:.[_-21|.-n-':' AS phone, jc.title AS jobtitls

Tame

istinga);

and the rn‘:f'_lfl:mt..éll'.'lll': la=t e
tolumn will have an alias of

0 '
lastrame’ in our results \\J

AS lastname,

FROM job_current A3 Jjc NATURAL JOIN my contacts @rll-"ﬁ

i

rtfw.?nrar-.r. we' e
; ng any ot the table or
Lolumn names in either £able

firstname lastname phene jebtitle
loe Lennigan [555) 5553214 Cook
Wendy Hillerman [555) 5558974 ‘Waiter
Sean Miller (555) 555-4443 Web Designer
Jared Callerway [555) 555-54674 Web Developer
Juan Garza [555) 5550098 ‘Web Davelopar

you are here »

Rfl‘ﬂ!l‘nb.{r. '!‘.:ME
ke waord ,l:';: i
oftional, so vou
Lan |Ea‘~'r |J|_' ";"-"E
“'hf“ Ly fJJ.:Jnﬁ_

Houir dlidses
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constructing your subguery

A subquery construction walkthrough

The wricky part about subgueries isn'c the stroctre: 0% figuring out what part of
the: query needs o be the subguery, Or even i1 vou need one at all,

Analvzing queries is very much like lpormg out word problems. You identify
words i the gueston that mateh things vou know [Tike talde and column names)

aned bBreak things apart,

Let's go through an analysis of a question we want to ask our database and how
to make a Cjuiery ot ol i, Fust, the L||tt'.~|i||.|:|:

Who makes the most money
out of all my contacts?

Dissect the question.

Bleplirmse the question mlerms of the tables and columns o yvonr
database,

“Who means vour want a first and last name from my contacts.
r_

“The most money”™ means vou need a MAX value from vour

job current tahle.

Who makes the most money out of all of my contacts?

'rl'l"'rt k ""‘-?fe! }T'-r'--:'ﬂ&lr‘?l) {rum the

rame dnd l3e4 2 y
35t name . £ 43
rom my_contacts Job_turrent table

Identify a query that answers part of the question.
Hi”‘l'i' 'l-"-l"‘l'l" "I'l".'Hi'l'lL'. «l llE'll“'l;'ll'll"I;.‘I“:‘I hll‘lHl“l'F"&‘. W Car IlllL .!'l AT 310
epeaesstion and build @ query that answers part o i,

That MAXY (salar vl looks hke a good candidare for our first fJLieTy.

SELECT MAX (salary) FROM job current;

N

Rthl‘!mbf'\r‘ -"—'J||'n|:-'f.: |] returns
Lhe I'.ilﬂ_l_'rs‘i; value From the
Lolump in ]J.-]r-:nfh::-ci_.
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subgueries

Continue dissecting your query.

The first part of the query is also casy; we just need to select

I-II'Hl .III||: |.I‘-| FLEATTRE S

SELECT mc.first name, mc.last name
FROM my contacts AS mc; r~

Finally, figure out how to link the two.

We not only need names of people in my contacts, we

jl.l:"'l:] [{N] k.:l]' Wy I:|||'-|'I .Hi'llillif'* =00 W CEn "'Jl!ll::'ul.l" I|||'r|| Loy Calkl

MAEX {zalary). We need a nataral inner joan o pull out e

salary helonging to each person:

SELECT mc.first name, mc.last

name, jc.salary e 3 NATURAL JOIN to pull
FROM my contacts AS mc o/~ eut eath persons Qlary
NATURAL JOIN job current AS jc;

And now add the WHERE clause to link the two

We create one big Cjuieiy that answers lil--i|l|1'~|i-'-|:. “Who ecarns

the maost moniey?™ g dh s mack e tust did

SELECT mc.first name, mc.last name c.salary

FROM my contacts AS mc NATURAL JOIN job current AS jc
WHERE jc.salary =

(SELECT MAX(jc.salary) FROM job_current jc);

It's Mike? T should have known.
He never picks up the check.

me.first_name me.last_name ji.salary q
Mike Scala 187000 ﬂ
o
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there's more than one way 10 write a guer

It really seems like we could have
done that without the subquery.

It’s true, the subquery wasn’t
the only way to do it.

Yoir contld hivve done the same thing
using a natural mner join and o LIMIT
conymand, Like so many other things in
SO, there™s more than one way o do 1,

s : 3.7 -\

Feawew

Write another query to figure out who makes the most money
out of all Greg's contacts.

I don't care if there are
multiple ways of doing the same
thing. I want to know the best

way. Or at least some reason to
choose one way over another.

Good point.

Why don’t vou check out the SO
Exposed milerview on page HHE
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subqueries

A subquery as a SELECT column

Acsubguery can be used as one of the columns in a SELECT statement.
Consicler this guery,

SELECT mﬂ.first_pame, mc.last_pame,

(SELECT state

FROM zip code . IO ' settny up 5
WHERE mc.zip code = zip code) AS state

FROM my contacts mc;

N (]
allaf;, STATe

We can dissect this query by fivst looking at the subguery, The
"||||':||.|||"| "'\-.ll'li!"lfln ]]li.'l“']l'."" ||I'l [h' f||| '“ill"‘ LR} [h' ""'ll":‘ll“ll'illﬂl.;._;
slates i the 21p code mble.

In simple terms, here's what this query i doing:

Ifa SHI)rIuEr:' s

Bo through all the rows in the my_contacts table. For each one, (‘[ l

pull out the first name, last nome, and state (where we find used as a column
the state by taking the zip cede and matching it up with the ¥ . .
correct state in the zip cede table) E}[Pl ession 1n a

SELECT statement,
Bemember that the subouery may only return one single value,

so each time 1t runs, o row s returned. Here's what some ol the it can ﬂ“l}r return one

II"‘~1I]|:‘- ol |]Ii‘i I|||I Iy Illil-_'j'll Il "l'-k “i{.l.'l

value from one column.

me.first_name me.last_name state
Joe Lannigan X
Wﬂnd}' Hillermen CA
aedn Miller MY
Jared Callaway rdJ
Juan Garza CA

aav



subquery natural join

Another example: Subquery with a natural join

Crveg’s friend Andy has been brageing about what a great salary he gets. He
chdn't rell Cirew hose muach, bor Gree thanks he has that miformation m his

table. He does a quick MATUEAL JOIN 1o find it vsing Andvy's emal address.
ELE
FOM | I HATIRA 10 1L L&t "
| i | ” 1 Ay will vetu "
{EEE nail = "an ieatl M : ; aldiry nale valye
/
|

Gireg notices that this query will only return a single vesult. Instead

J of running 1t and getting that value and plopping it inte another
" "JIIi'I"l.. |:||' l.|l:'1'i1||'-\. T Luirm EII i'llll.l i | '~:I|:'||III'5“'..
will Be The ‘
RREY Query. He writes a single query that

—= o+ prels Andyv's salary and

= compares it to other salaries <€ ol B

o oPErdTow

= andd rerorns the Brst and last names of people with their sadaries

%

It's a long v who carn more than Andy. -

query, but it allows me
to compare something
I don't have to know
to other things in my
database.

WHERE
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subqueries

A noncorrelated subquery

12T the Yirst name, |35

When we put the pieces together, here's th s

F. Fgmé dng '|4I.E|| f

entire guery. First the sofiware processes the
inner query onee, then it uses that value w
ligure out the outer query resuali.

[ he KUBMS protesse

his part Tivst T— -ts AS mc NATURAL JOIN job

Dely thow the peoplé who hdveE

= B s
aveaLeET Sdigries than findYy s

ary =» -EEI.H:T je.salary

These Lo auevies ave procesied “FROM my_contacts mc NATURAL JOIN job current jc
separately by £he | _! B WE - : o . . - y
! g WHERE email = "andyfweatherorama.com'!:
i -
Here are o lew of the resulis. We dicn’t ase \
an OEDER BY, 3o they aren’t in any orden. N The ol
L € LD EyY hat aede A A,
P ..l :f 3
-1 ] ¥y ¥oir The outer quecy 4
me.first_nome mt.last_name jt.salary LomPare 3a3imsl S .
I * = - E 5 ser @] SECOMG
Gus Logan 44500 P This is protesed v
Bruce Hill 7HOOO0
Teresa Semel 48000
Randy Wright 47000
Julie Moore 120000

If the su]u{uery stands

alone aml c[ﬂesu'i

All of the -uhq||<'| P ol ve seen so e are known as

reference any ihing from

nnnrnrre]aieﬂ !-il.l".lql.lF]’iP!-i-. !.lli' .I'|||'||'| I[IJI:"I". '—I\.r-lh [ZI'I'IH'I'H'-'i'iI l‘ll'hl.

then the result s used in the WHERE condition ol the outer query l-l,le outer C[U'El"}'. lt iS a

But the inner query in no way depends on values from the

ﬂ‘l‘.l'.'l’-‘?" .LI'IIPI"J'_.' I:.f o F’P FHnR x5 o h'fﬂ]l'{l"lﬂfﬂllﬂ' qi’lf'l’j'. nﬂncﬂldrela‘l'e‘l su uE "
noncor sery.

.l:l.
(hutevr query BETS /
| - F 1
B WwErtEd SeConid A l
Pvodle . i | i T o it
x | A [and i YOu ' "
- } It depend ani |
i (" P moe
PRl - nonborve .-i! F { Da
I ' LT
3 forvErsdiion, T . -
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best way (o query

saL -Ex!wsed'
This week's interview:

Choosing the best way to query when
you have more than one choice

Head First SQL: Welcome, 501, We appreciate
the |r|'|'<11|i.|| interview. We know things have Twen
diflicult,

SQL: Diflicule? That’s what you call it? I'd say
‘]].lllﬂ“i ||it1|.-1' Iil|.'|."|| ||'G1|||].|i[|-;-_':'.| 1|i!‘-[l]|'|‘!i||u, ;.lrll'l ]'l'i.l“'!n'
hawd 1o quamtily whale st the same tme being very
corvoluted.

Head First SQL: U, right. That’s kind of the
pot here, You're getmmg complanes thin mayte
you're oo Hlexible. You give us o many choices
when we ask vou guestiions,

SQL: I admn that i Qexible, That vou can ask me

the same question inanumber of wavs and U give

'f.'l.llil. ||H' SIS WETS

Head First SQL: Some people would say tiat

i i're 'l.\"i.x|'|1..'- 'nl.';l.\:it':.'.

SQL: T refuse w et delensive about this, o not the

bad guv here.

Head First SQL: No, we know you aren’t, at's just
that you're so., omprecise,

SQL: HA! Me ilitln't‘rinl'! I've hael aboa 1'|]+|Ilg|1 il
s, (standing)

Head First SQL: No, don't go. We just want a

i".""n'l. HETEL T H()]lll'li]]“'h '!|'| 1] ]1" LIS il.‘-l’l :I.'(:"ll fhl‘ e
thimg 10 50 many different ways,

SQL: And what's wrong with that?

Head First SAL: Nothing really, we just wan
to know WHAT we should be asking you, Does it
matter, il you give us the same answer?!

SQL: OF course 10 matters! Sometimes vou ask
me something, and it takes me a very long tme o
answer vou, sometimes, BANG, I'm done. The
whale point s that vou ask me the right way

Chapter 9

Head First SQL: 5o 11’ about how long vou take

to respond? That’s how we pick how 1o ask veu?

SQL: Well, dul, OF course it s, Ts all about what
you ask me, I'm just here to try 1o answer your
[i"i':‘ilinll.\. 1:\"]1'” 1|“'!|"["' Aaccurale.

Head First SQL: Specd? That's the seoret!

SQL: Look, I'Il clue vou in. The thing abou
clatabises 1s that they GROWY, Yoo want vour
questions to be as casy 1o answer as possible. Because
il vou ask me “Whodunnit™ | need you o make

rrve think abwonat i as hitle as possible, Give me easy
questons, and Il give you quick answers,

Head First SQIL: [ e it Bur liow o we know
wliat the easy questions are?

SQL: Well. lor starters, cross iui!'l..k are o huoge wiste
l::ll. li|||1'. ."uil:] (W} |1'1':']'.J[4'1J hl]l'ul!ll'l'it'h Are Ui Ilu-.-.-h A

sacde too,

Head First SQL: Aovihing else?
SQL: Well. ..

Head First SQL: Please. g0 ahead.

$QL I':.'-'.I:-t~|"|]:||-="||r. Sonmel s o bt Tt ps fea
create test tables and wy dilferent queries, Then you
can compare how long each one ok, O, and jains
are more elficient than subgueries.

Head First SQL: Thanks. SO, Can't helieve

that’s the hig secret...

SQL: Yeah. Thanks [or wasting my time.



— BOILD-AUBQIERY

Read through each of the scenarios below. Follow the instructions to write the two queries as
requested, then combine them into a subguery.

ﬂu 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 fo the average salary

for that job. If he finds people earning less, he can use that to target them because they may be
more interasted in geting a new job

Write a query to get the average salary of a Web Developer from the job_current tatle.

9}, 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.

ﬂ, Greg uses the average salary {and a litthe 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 fist.

you arne nore # 4D1



SORUFIRION,

Read through each of the scenarios below. Follow the instructions to write the two gueries as
requested, then combine them into a subguery.

ﬂ, Greg wants to see what the average salary is for a Web Developer in his job current table
Then he wants to lock at what people are actually making as compared to the average salary

for that job. If he finds people eaming less, he can use that to target them because they may be
maore interested in getling a new job.

Write a query to get the average salary of a Web Developer from the job_current table.

SELECT AvVGlsalary) FROM job_current WHERE title = 'Web Developer’;

The AVE k-.:*r'word. s jul{j

what we need here

9, Greg needs to get the first name, last name, and salary of all web developers in his
iob_current table.

Write a query to get the first name, last name, and salary of all Web Developers in the
job_current table.

SELECT me ;lri{._f.drnf. il |J'-E_r-.?-mc. JE ‘-:I::'L'r':f’

FROM n-]r_ﬁarfd{‘{i me NATURAL JOIN _:-.1|:r_|!-.nrr:h‘: It

l.".l’”EREI]ﬂ Ltitle = "Web Developer;

§ Greg uses the average salary (and a little math) as a subquery to show each Web Develcper
and how much under or aver the average salary they make.

Combine the two queries. Use the subquery as part of the SELECT column list,

\'_’I— Here's our subauer'y
SELECT meFirst name, melast_name, jesalary

T S

jesalary — (SELECT AV&(salary) FROM job_eurvent WHERE title = 'Web Developer?
FROM my_tontacts me NATURAL JOIN job_turrent je

WHERE jetitle = "Web Developer';

Chapier 8



subgueries

A noncorrelated subquery with multiple values: IN, NOT IN

Consider that firse query Greg tried all the way back on page 387, 1
helps him spot the people with job giles that mateh his lisings. Tt akes
the complete set of titles returned by the SELECT m the subguery
and evaluates that against each row al the job_current table to find
amy possible melies.

SELECT mc.first name, mc.last_name, mc.phone, jo.title

FROM job current AS jc NATURAL JOIN my contacts AS mc

WHERE jc.title(IN)(SELECT title FROM job listings);

d oL = b
R\ IN evaluates each vow of jetitle values agamst

Fhe entive et .-r:'l_l.urr.{d II:I"I|' 'i.'.'l'lf '-t'll:'“.'*':"";l'

Using NOT IN would help Greg see job titles that don’™t mateh lis listings,
That takes the complete set of titles returned by the SELECT in the

sl W LY and evaluates i :1.|_-|.|i:1.\| each row of the j-'-|:'-_-'.'l1 rrent table,
|l'||1|lt||||_|‘ ;l[b'& '\-'lhlf':\ |I|-|| are il Hl'll'l'l.llnI It 'Illl‘if' I'll rhl" | _lt_'l UL :—_"E|1 1:|]||".

MNiw Greg can locos on trying to dind more job listings lor those types ol jobs.

SELECT me.first pame, me,last name, me,phone, joe.title

FROM job current jc MNATURAL JOIN my contacts mc
WHERE jo.titl r_@ (SELECT title FROM job listings);
R I

that are not Found in the J“lﬂ histings

AT I " L s b
NOT [N weturns any Curvent JG‘E titles

These tvpes ol queries are called noncorrelated subgueries.
where TH or NOT I tests the results of the subgjuery agamst the A nﬂnCﬂrrElatEJ

outer query bosee il they match or not,

f.‘i]lclw uses IN or
o0 NOT IN to test if the
— P %2&:“ values returned in the

subquery are members
Why not just type in the list of values
instead of using a subquery? of a set (or not).

yau are here » 403



subquery exercize

Write guenies with joins and noncorrelated subgueries when necessary to answer
LY g the questions below. Use the grews 11 st database schema to help you
Exercise o
Leveral {'F.J:}'u:'it need the aggrenate functions you
learred with the GQirl Sprout cookie sales problem

List titles for jobs that earn salaries equal to the highest salary in the job_listings table,

—— nswers on page 406.

L - - —- —- —_— —_— _— _ —_— —_— —_ = —_—

r—-—_—————__—————_

List the first and last name of people with a salary greater than the average salary.

" — Answers on page 406.

— e s s s s s e s s s s e s s s s

Find all web designers who have the same zip code as any job_listings for web designers.

—— AnSweTs on page 407.

|
e iy i i e e e St e Gl

List everyone who lives in the same zip code as the person with the highest current salary

—— Answers on page 407.

L5 o Sy B o opm s s B s i R e —



subgueries

job_current job_desired job_listings
contact_id O=—w contact_id 0=—w job_id o=—w
- D N
title title title
salary salary_low salary
slur'r:dn’ra sulnr}r__high zip
available description
years_exp
mnhl'I:inhusl
_ contact_id
my_contacls ] O+w interests
TR c-:rrrh:l:t id Oy interest_id § S " —in’rereﬂ:id O
F[ 'd‘ !us’r:nume O4w interest
rof_id O—w
S - first_name
profession =
pligns contact_seekin
zip_tode Em:" . contact_id § Dy
zip_code 0w genaer 4
P = birthday O+w seeking
. » prof id Sl Seﬂki"E-idﬂb‘l —secking_id O—w
site v c;dg_%r_; O+w 4 seeking
status .
b status_id § Dy
status_ id 0=
status

405




exercise solution

Write guenes with joins and noncorrelated subgueries when necessary to answer
. the questions below. Use the gr=gs 11st database schema to help you.

Lution

List titles for jobs that earn salares equal to the highest salary in the job_listings table,

The cuter query matthes against
the MAX salavy value

J The subguery returns
SELECT title FROM job_listings ‘6' a single vlue

WHERE salavy = (SELECT MAX(salary)

FRE'M Jﬂh__h*-‘tm?r!.},
Q Mllﬂ'x 'I‘tbll‘hﬂ 'Hqt IEVSEF!:
th R {h: ﬁaut

List the first and last name of people with a salary greater than the average salary.

The outer query takes the vesult of 4he !ublluh"?'
and veturns matthes that are greater

SELECT mefast_name, melast name
FROM mjl'_f.ﬂ‘l{‘.al'.'.t.'i i
NATURAL JOIN job_current je
The natural iob WHERE jesalary > (SELECT AV@(salary) FROM job_turvent);

arvﬂt ui thf ndmes

of the People with

ries greater The subquery veturns
than the one Ehe average salary
returned by the
nRer query

L fy B B B e Bm oom o e R R e 0l pem S e plg i s Tof aom i

406  Chapter 9



Find all web designers who have the same zip code as any job_listings for web designers. I

We need to use a natural Join o get useful info, like
names and Phone numbers, for the people we find. |

SEL—ECT Hﬂ--:l"ﬂ-{_ﬂﬂht. ml'.-i:'l!‘{'__nan-!', nnﬂ.'F?mnE FRGM n‘,l_f.an‘['.:'l&j i
NATURAL JOIN job_turrent j¢ WHERE ¢ title = 'web designer’ AND me zip_code I
IN (SELECT =zip FROM job_listings WHERE title = 'web desigrer'); |

N\ % |

Because there could be more Lhan one zip The inner query returns all zip todes |

Code returned, we treat the resy - ob listin
and. e "IN" £ Fd the walsy A1 for v desitper yob RERK |

List everyone who lives in the same zip code as the person with the highest current salary. |

This is a trick auestion, betause there tould be more than one it l
; persen with the hiahest salary,
That means we'll need to use an [N We also need to u:-:_tm_u subquevies 3 "

The euter query takes the zip todes and Finds matehes |
in the my_tontacts table Because the middle subquery
tould r:Zurn move than one zip Lode, we use an IN. The middle Suhﬁm? finds |

\C zip todes of peaple who
Edrm 'i',l'lf g Rimum “;hw |

SELECT last_name, first_name FROM my_contatts

WHERE zip_tode [N (SELECT mezip_tode FROM my_contacts me
NATURAL JOIN job_curvent j¢ |
WHERE jesalay = (SELECT MAXGalary) FROM job_curvent)); |

The innermost. subquery gets the MAX salary |
From the Jﬂb__!.ul"rtn{'. table. That will be a |

single value, to we 2an use =

you are here » 407



carrelated =ubgueries

Correlated subqueries

If a noncerrelated subquery means
the subquery stands alone, then I bet a
correlated subquery is somehow dependent on
the outer query.

o

a Q
L Bl
R ot
LR

M

SELECT me.f irst_na:me , meo.las t_na.me

Correct. In a noncorrelated subquery,
the inner query, or subquery, gets
interpreted by the RDEMS, followed by
the outer query.

Which leaves us with a correlated subouery. A
correlated subouery means that the mner query
reelies on the outer query belore 1t can be resolved.

'rhvt”huylu40h41ﬂnuﬂlhv|thhvr:¢iuhwvﬂhin
the interest table for each person m
my contacta, then returns the lirst and last name

H‘I. rlllh'l' |H'1 |'| I]i' ".'lllll |Ii|'t'l' 1]|Il'l' illll'l'l'hl.‘-.

FROM my_-::ontat:ts AS mc <
WHERE

3= (

SELECT COUNT (*) FROM contact_interest
WHERE contact id = mc.contact_id

.

| 5
~— lhe mlf_ﬂan:a-fr,f- alias is

'r""f"thd In H‘l{ :lur.i:'r rluer-llr

/7 - The ouber auery has ta
i b i
) =

- ‘ - 2 et Cu
T ht :ubquerw v{;?rt . hf
i ¥

the alias me

nies

Led belore we

-
know what The value o

i tontact_id is

The subquery depends on the outer query. [t needs the value for contact id
Tromn the outer query belore the mmer query can be processed.

It uses the same alias or correlation name [or my contacts, me. thas
was created i the outer guern:



A (useful) correlated subquery with NOT EXISTS

Avvery common use for correlated suboueries 15 to find all the rows

i the owter guery for which no rows exist i o related able

Suppose Greg needs morve clients for his growing recruiting business,

ancl wanits to send out an email to evervone i my contacts whao

is mot currently mn the job_current table. He can use a HOT

EXISTS w target those people.

SELECT mc.first name firstname, mc.last name lastname, mc.email email

FROM my contacts mc

NOT ExisT

{SELECT * FROM job current je

€ Finds the rlr':f and last

isted in +h

WHERE mc.contact_id = jc.contact_id ).

WHERE NOT EXISTS

me. firat name firstname

WHERE mc.contact _id =
jc.contact id

FROM my contacts mo
mo. last name lastnams

SELECT * FROM
jiol current jo

mc.email email

F

)
.. 4.

T WHAT'ES MY PURPQSE™T?
+

*

I

Blacch each part ol the query above to what it does,
Bets an alias [or the melasi_name [icld

IF rwis lHIijIL'E_ifIh are troe, a condition is met

Ht‘l:t b | ril"ll'l LLN} “l‘li"\l.“i:ll'lll:"“ 5 AT .Il'i.'i‘i

selects all Aelds for the table with alias “pc”

Sets a ficld o “emall”™ as an alias
apecifies troath Al something s’ foond

sets an alias [or my_contacts

L | I hdmes éilr.d il
WHERE NOT EXISTS < oy o ot Peoble from the my contacts fobls
Q0 are hot a‘.ur-{n'l'.i':f' | & j'-";_b_f"'""l'.;\]. .]:-ﬂl'.:|f

subgueries

409



subqueries and EXISTENOT EXISTE

EXISTS and NOT EXISTS

Just like with T8 and NOT IH, vou can both use EXISTS and

MOT EXISTS with your suboueries, The query below retarns

data from my contacts where the contact ids show up
at least onee 10 the contact_interest table

SELECT mc.first name firstname, mc.last name lastname, mc.email email

FROM my_contacts mc EXISTS finds the Cicst and last names and email addresses

3 A (] . J L llj
WHERE EXI of the people from the my _tontacts table whose tontatl
= e (—4// shows up at least once in the tontact intevest table

(SELECT * FROM contact interest ci WHERE mc.contact id = ci.contact_id };

:
.. ’ .

* WwHaAT'S vuwTvasE™T

® +

Match each part of the query above to what it does,

me.first name firstnames

Sets an alias lor the meJasi_name field

WHERE NOT EXISTS
I two l.":"|.1:“'1_i';]'h ave treie, a condition s met
;"i'”F.FEF: nIL-:;L-:I-Int.l:lL-:t-_:i'-i =

jec.contact_id Sers a feld o “Arstname” as an alias

FEOM my contacts me
Selects all felds for the table with alias =

mc.last name lastname

Sets a field 1o “email” as an alias
SELECT * TRCOM
joL_current Jc apecifies ruth f something st found

mco.email email Sels an ahas for my_contacts

410 Chapter 9



subgueries

Write a query that returns the email of people who have at least
one interest but don't exist in the job_current table.

harpen your periil
N

———— Answers on page 116.

411



subquery =t

Grea’s Recruiting Service is open for business

Gireg is now comioriable getting o his daa with subgueries.

He even discovers he can use them in INSERT, UPDATE.
and DELETE statemenis.

He vents o small office space Tor s new business, and
decicdes 1o have a big kickoll party,

I wonder if I can find
my own first employee in
the job_desired teble...

-

thereare no

Dum

Q: So can you put a subquery inside a subguery?

A: Definitely, There's a limit on how many nested subguenes you
can u=ze, but most RDBMS systems support far more than vou'd ever
easily be able to use

(vl: What's the best approach when trying to construct a
subquery inside a subguery?

A: Your best bet is fo write little queries for the vanous parts of the
question. Then look at them and see how you need to combine tham.
If you're tnaing to find people who earn the same amount of money
as the highest paid web designer, break it apart inta:

Find the highest paid web designer
Find people who earn x amount of money

then put the first answer in place of the x.

412

Questions

(«!_: If | don't like using subgueries, is there a way | can use
joins instead?

A: Most of the time, yes. You need to learn a few more joins first
though. YWhich leads us to.



On the way to the party

1 clisturhi il e
Cireg spots this distorbing tabloid

W‘(i UER

@Dﬂm@ m@ﬁ]ﬂ

l__
JOINS IN HIDING
|

Neighbors s; ay subguerics can'l do ¢ 1|'|'I.|II|“I| more” than joins, and
| “the truth needs w come aur at ase

|| By Troy A.rma.t.rﬂng
INOUE RYER 5T1AFF WRITER

DATAVILLE - Wi, at has only been speculation for my iy vears liag
| now been verified b |r|r[m BVer sourees. Joins and \.LI||I|I|| Fies can b
used to make exactly the same queries, Much o the conlision o Il
| resiclenis, anything vou can da with i sl Bquery, vou can do with SO0

tvpe ol join,

“Its terrible,” sobbedd chooltcacher Hejd; Musgrone, “How ¢ an I rell

| the children thar wh; u they thoughy thy v knew aboyg subcueries, all
those hours spent learning how o use them, well, they couddd have jus

[ used i Joms 1es hearlye; aking,™

| Tlhe Ballour from this revelatinn | an he expected o continge well i

| the next chapier, when outer joins are exposed 1o public scrutiny:

subgueries

YE R

Local resident Heidi Musgrove was

shocked to learn t
subqueries,

he truth ahout

WAS IT ALL A WASTE OF TIME? ARE SUBQUERIES REALLY THE SAME AS JOI!
Wi £

TURN TO THE NEXT CHAPTER TO FIND QUT.
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Your SQL Toolbox

You've completed Chapter 9
and mastered the art of the
subqguery. Take a look at all
you've learned. For a complete
list of tooltips in the book, see

Appendix iii.

Noncorrelated subgquery

A subquery that stands alone
and doesn't veferente anything
from the outer query-

?uﬁry

Anibay
Values ""'é*"'hed #*"ﬂ{;s on

PHter Query.

Outer query
A query which tontaine an inner
query or subguery




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,

Across Down

1. A subquery is always a single statement. 1. A guery inside of another query is knownasa

4 The _ querycontains the inner query, or subguery. 2. Subquenes are always inside

6. If the subquery stands alone and doesn't reference anything 3. ﬁ_mmmmmmmwﬂﬂmmma
from the outer query, itisa ___ subquery outer query befars it can be resolved,

7.Ina__ subguery, the inner query, u(mb:pquais 5.The _ queryis called the subquery.

interpreted by the RDBMS, followed by the cuter query.

yau are here » 415



sharpen and crossword solutions

@ Muﬁm Write a query that returns the email of people whao have at least

one interest but don't exist in the job_current table.
From page 411.

SELECT me.email FROM wy_tontaets me WHERE
EXISTS
(SELECT ¥ FROM tontact intevest ¢i WHERE mecontact [D = citontaet [D}
:ﬁ E:ETE S i‘:; o s b thngs ot bt eed 4 be

' in your WHERE ¢lause.
(SELECT # FROM job_turvent je
WHERE me tontact_id = jecontact id ),

Q Subqueryeross Solution

446  Chapter 9



10 outer joins, sel¥-joins, and unions

%*
+ New maneuvers .

And after the inner join,
a left outer join for a figure
AL eight. I'm gonna score big
with the judges this time...

You only know half of the story about joins. You've seen cross joins
that return every possible row, and inner joins that retum rows from baoth 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)
Jjoin a single table fo ftself, and unions that combine the resulls of gueries, Onee 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 subgueries, eitherl)

this is a new chapter 417



Cleaning up old data

I'd like to clean up my professions table. T think
I might have some values in there that I'm not using
anymere. How can I easily find prefessions that aren't
connected to any of the records in the my_caontacts
table? I can't get an inner join to deo that

You can get that information with an outer join.
Let's take a look at what outer joins do, and then we'll show vou

how 1o lindd those prolessions vou aren’t using anyvimore.

An outer joins returns all mows from one o the ables, along with
matching mlormaticon rom another table,

With an inner join, you're eomparing rows from two tables,
Lt the order of thoese two tables doesn’t matier,

Let's briefly review what the equijoin does. We get all the columns

that rarch oy id [Forn boih taldes, Te marches up the oy id

that exists m both taliles:

SELECT g.girl, t.toy
FROM girls g

INNER JOIN toys t

ON g.toy id = t.toy id;

)
= The Equlion Lompares
girls - vows from 4 hese Lwg = toys
girl_id il toy_id ‘_"_*'ilf_j- to get the toy_id ay
1 Jane 3 ;i” T'I 'TI ratihes up 1 tula hoop
2 Sally 4 € 1d Values 2 balsa glider
3 Cindy 1 |I 3 tay saldiers
4 harmonica
5 baseball cards
b & finker foys
r *l tay 7 elch-asketch
I":I Cindy hula hoop 8 slinky
{ur results — 7 Jane toy soldiers
I'\ Sally harmanica

418  Chapter 10




outer jains, s=/i-joins, and unions

It’s about left and right

By comparison, outer joins have more (o do with the relationship

between two tables than the joins vou've seen so fan The [E{t uter ] oin
ALEFT OUTEE JOIM takes aff the rows in the left table and
matches them to rows in the RIGHT wable. It uselul when the matclms EVERY

ledi wable amid the mghit wlile bave o one-to-many relaionship. ROW in ﬂm LEFT
table with a row

The big secret o umderstanding an outer join is o know ‘[l"ﬂﬂl. ﬂlE l"ight 131:[2.

which table is on the leli and which is on the right.

In & LEFT QUTER JOIN, the talle that comnes afier FROM
aned BEFORE the jom 1= the LEFT wahle, and the table
that comes AFTER the jom is the RIGHT table. g

The table that comes befare
wl'na'!‘..tvﬂ‘ Fla'l'ar D'F Jﬂlh nujrr_
u:inl} *akﬂ on {'_hc same +laver,

. Left 4able

Left outer join
Riglﬂ: table

you are here » 419



left outer join

Here’s a left outer join

We can uze a left omer join o find out which gid has which oy,

Here's the synax ol a lefl outer jomn using the same tables as
belore. The girls table is lirst afier FROM, so t's the LEFT
talile: then we have the LEFT OUTER JOIN; and finally, the
tows table i the BIGHT table:

Co, the L.EFT OlAT ER u;'l':'”‘f takes ﬂ!i_':'l’“f
rowi Ih 'Ilhf |C[\'|:. {'.ab!-f '-r"'n.-lr'f ﬁ’rls :ﬂblr'l
and matehes them 1o rows in the RIGHT
bable (the toys table)

SELECT g.girl, t.toy 8
.  omes bekore the le + ouber jein,
FROM g:.rls g‘g"{ﬁ!{" ez betore the er

0 ﬁll'll i the ||'H_ I:QHE
LEFT OUTER JOIN toys t
i i the left outer

ON g.t d=t.t ds b,
g DY_J. = DY_J- the hﬂhi’- *—ﬂi‘blﬂ

A

|4 eomes before the lett outer join,
\ ¢ f

Lo 5||'|5 is the lekt table...

< - and *iltlfﬂ'.-:ﬂ it tomes 3L e

_:l:'”".- {ﬂ‘if': ]

and hlrca\,s;,, it tomes 3fm
/ the :'E-['I': outer Jaim, -I:.;.;:F,;h x\'-
: the vight Lable ¥
girls toys
girl_id girl toy_id toy_id %
1 Jane 3 ’_'_'_.___h___—ﬁ—""/’—'_f_'_-t—] _} hula hoo
2 Sally 4 — _-—-—-—"'"'T_—'_'r_"ﬁ'iﬁﬁﬁ r
3 (’FH_ Cindy o (_r_ 1 :) /—'—77—} 3 toy soldiers
4 harmenica
3 baseball cards
" & tinker toys
The results of the left outer join 7 tha ek
8 alinky

i jHI_' I'1‘.‘i1l|r:‘\ alpe l|I|I:" AT s liil:' I|||'|'|1"|'.il:'l'i['| |'|"i|1|l.‘i.

e for

) ﬁ il'l I'I“Iu hmp
Our vesults Jane tey soldiers
Sally harmanica
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outer joins, seli-joins, and unions

And that's it? What's the big deal
then? An outer join seems like the
same thing as an inner join.

The difference is that an outer join gives you a row
whether there’s a match with the other table or not.
.1'|.|H| aNL ] [ value !|'|J- WORLL 1803 Tl h exists, ||| the case of o qi| =
el tos. s NULL walue in the results means that a parctioular oy
doesn’t belong to any of the ourls. This is valuable information!

A NULL value in the results of
a left outer join means that the
rig]ﬂ table has no values that
mrrespond to the left table.

wﬁ. Sketch out what you think the result table of this query will be.

SELECT g.girl, t.toy
FROM toys ¢

LEFT OUTER JOIN girls g
ON g.tey_id = t.toy id;

(Hint: There will be @ vows w the results table)
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sharpen =

n your i
“’esa;"ﬁéﬁ

Hera's a query where we've swapped the order of our tables,
Sketch what you think the results of this gquery will be.

SELECT g.girl, t.toy

FROM toys t <— [he left fable

LEFT OUTER JOIN girls g o

ON g.toy id = t.toy id; The vight table

This time around, every vow in the toys able
{4he left Labled is compaved to the '€_|||r|:-

%th vight £able) \

The left '
e left table The right table

toys ﬂ/ \3 girls

toy_id tay girl_id girl toy_id
1 hula hoop 1 Jane 3
2 balsa glider 2 Sally 4
3 toy soldiers 3 Cindy 1
4 harmanica
5 baseball cards
é finker foys
i atch-g-sketch With the order of our tables i’]’\:rnﬁ.{d
8 slinky here's what we get
VA
girl toy
Cindy hula hoop
If & mateh is Fm.hd it shows up MNULL balsa glider
35 @ vesult in our £able I 5 Jane toy soldiers e
mateh is 1'|:r..n|;‘. we still get a Sally harmanico The order the ¢ol -
row in our table, but with WAL MNULL boseball cords show up in the i
tor The unmatthed value H__ﬁ MULL tinker toys the order .:hv‘hf::lt it
NULL etchaskelch SELECT them Thiy
HULL slinky erder has i'r&f.h-n biiiils
with 'H'H.‘ [ r.

FT \Ein
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outer joins, sell-joins, and unions

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

Exescise

Result of a left outer join

The query
girl toy
len squirt gun
Cleo crazy straw
Mandy HMULL
We did Lhis
Left table /w for you Right table
Gy is
airl id ajiel toy id
| Jen [
1 Cles i
3 I'I-"!ard‘f' 1
This one 5
The query Result of a left outer |G||".'/J.-nr_h,
girl toy
Jen squirt gun
Clea sequirt gun
MULL crozy straw
Sally slinky
Martho slinky
Left table Right table
J 423

sro hore

yau



exercise solution

Below are two sets of results. For each result set, write a left outer join that could Fave
%:E‘h created it, along with a girls table and toys table with data that matches the results,

vtion

The query

Result of a left outer join

SELECT g v A b:"‘lu'

gil toy
FROM giris g Jen squirt gun
LEFT OUTER JOIN toys 4 Cso sraty shrow
Mandy MULL
ON atey_id = ttoy_id;
These ave the toys that
W Duf Its
Left table Right table SN vy et
teys
dllr!ﬁ .I.‘w 'd ,Eﬂ
: i v
a}n-ll_ld aji| toy id | syl
- Jen j ! Erazy straw
1 Cleo Z
‘:l .'Jm'iam-ﬂ'f 7 .5
Fi

This an be any toy_id that doesn't at{-.-all-»,-
exist in the toys table sinte the toy Lohimn

¥ : -Ir*\f. 'r'i'lftﬂ-r'_gd ua!mi_--; mean 'l:h-ﬂ].. merd
ended up NALL i £he vesulbs

than ore girl has the same tay

The query Result of a left outer join: J

{.'.EL-Er_-‘ |r Ii‘l E_II':. ‘I"'Ig:r

girl toy
FROM tays 1 len squirt gun
II-EFT ﬂL“TER *--I'ﬂll"‘l l.'.\ll'rl‘. a Fulnd “‘l{ .'\I-[-{I'_L_ C[ED iquil‘f qun
: . . B = medns that no gl T HULL crazy straw
ON atoy_id = tioy_id; has 3 evazy sbraw Sally slinkey
Martha alinky
Left table Right table
%.;u'?h: 'El'rl‘
toy id tey gir] id airl toy id
I SBuirT Gun | Jen |
2 Erazy straw 1 Cles |
?‘I :!.‘rk'li ?) :ﬁ“"]" ::'
A Martha 3
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outer joins, s¢!~joins, and unions

Outer joins and wmultiple matches

Az yvou Just noticed in the exercise, vou'll get rows even when SELECT g.girl, t.toy
there are no matches mthe other tble, as well as muliople rows FROM toys
whien there are muluple matches, Here's what the lelt outer join LEFT ODUTER JDIN girls g
is actually doing: ON g.toy_ 1d = t,.toy_ id;
toys girls
toy_id toy girl_id girl toy_id
1 squirt gun _:..__h_‘_‘_h‘_'_"'l_—"':_.':r Jen 1
2 crazy straw T == Cleo 1
3 slinky . —1 3 =y Sally 3
q_‘__'_—‘_‘—'—-—l——-—‘_-_-; Martha 3

The squirt gun toys row is compared to Jen’s girls row: wysiov_id = |, gidsaov_id = |
We have a match.

The squirt gun toys row is compared o Clea’s girls row: wystoy_id = 1, gidstoy_id = |
We have a maich.

The squirt gun toys row s compared to Sally's gicls row: iovsioy_id = |, givlsaoyv_id = 3
No maitch.

The squirt gun toys row is compared to Martha's girl s row: wys.tov_id = 1, gidlsaov_id = 5
No match.

The crawy straw Coys row s compared o Jen’s gir L row: tovsaoy_ad = 2, girls.woy_id = |
No match.

The crazy straw toys row is compared w Cleas girl=s vow: woysow_id = 2, mids.oov_id = |
No maitch.

The crazy straw toys row s compared o Sally's gicls vow toysoy_id = 2, mirks.oy_id = 3
No maich.

MNo maitch.

s

The crazy straw Eoys row is compared o Martha's givls row: wovs oy _uwl = 2, prlsoy_id = |

End of table, row with NULL is ereated. —

The -]m]-..‘v. COYE 10T i Hl|u|'1:|r1'1| Ic:||4'||‘.x c;|'i rla pow: Iu'g.'h.llr'j-._ili = '_'|i|'|.-.l|rj;_il| =1

No maich.

The slinky toys row s compared 1o Cleas girls row: tovatoy_id = 5, gidstoy_id = |
No maitch.

The slinky toys row s compared 1o Sally’s glrls row: woysaov_id = 5, gidsuw_id = 3
We have a maich.

The ~|i|l]-:j~' tovs row 18 ln|1llu|n'1| tor Aartha™s girls row: Ell'!n'h.“I:A.'_.ll:i =94, uil]n.h-‘_.'_'u.l =3

We have a maich.

P foy
Jen sguirt gun
— __ Cleo squirt gun
g2 HULL crazy straw
=%  Sadlly slinky
A7 Martha slinky
you are here 425




right outer ioin

The right outer join

I'he right outer join is exactly the same thing as

the lefi ourer join, except it compares the right . + s

table to the lefl one. The two queres below give TllE EEIE.MIM

vl precisely the same resulls: E\r‘ﬂll[ﬂ!ES .[112 righl .Ial_’le
. T ——— —_—

against the left table.

SELECT g.girl, t.toy SELECT g.girl, t.toy

FROM toys t< b right table: 0 |04 toble  FROM girls g «— The left table
A

RIGHT OUTER JOIN girls g <~ LEFT OUTER JOIN toys t a—

The right table

ON g.toy_id = t.toy_ id; ON g.toy id = t.toy id;

bt | \ L.

\ / ~ You already saw this
A &9 7

query on page TLO

i
These +we gueries both make the

The lekt table (in aivls table the lett table .
both aueries) - F = ,rll he right {abi.
\ /-'III L in l‘-or'_r n.""'h"f"}
-5 girls ¥ toys
g g oy 14 v oy
1 Jane 3 1 hula haop
2 Sally 4 2 balsa glider
Cindy 1 3 boy saldinrs
4 harmanica
5 baseball cards
& finker tays
7 etch-a-sketch
g slinky
L’ girl toy
1 \ Cindy hula hoop
Our vesls —> 7 Jane toy soldiers
I:\ Sally harmonica
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outer joins, s=If-joins, and unions

Right +abls
~N

Right owker join

the
Duﬁgmcglesﬁgns

Q__: Is there any reason to use a left outer join Q_: So if there's a LEFT outer join, and a
instead of a right ane? RIGHT outer jein, is there a join that returns
both the left and right results?

A: Changing the word LEFT ta RIGHT is sasier

than changing the order of the tablas in the query. A: There is on some, but not all, RDBMS
You anly have lo change one word, rather than systems, and it's called the FULL OUTER
swap the two table names and their aliases. JOTN. Butit doesn't work with MySQL, SQL

Server, or Access,
In general, thaugh. it might actually be easier 1o

always stick with one, say the lefl outer join, and
change which table is left and which is right. That
can be less confusing.

your are hera » 427



joining a table (o 1seli

428

Couldn't you actually use an outer
Jjoin to to join a single table to itself?
That has to be useful somehow,

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 0 handy, Let’s
tike o look at acsituaton when vou nmght need 1o
eater-poan @ table to nsell

Firs, though, there’s a big problem i Davaville with
the clowns.




outer joins, self-joins and unions

While you were outer joining...

Back in Dagaalle, the closwns are organeing, and clown bosses
are being putan charge, I0s a ghtening development, and
we need o keep vack ol qust who those bosses are, and wlich
clowmns report to which clown hosses,

Mister Sniffles

Glarabel le j)l)\ Snuggles

Here's am eximple ol the new clown luerrchy:
Every clown has one boss, except for the head
el AT, M listes HEI;HII"-.

Scooter Mr— Hobo

Let's take a look at our current schema and see
how best o fit i this new mformation:

des«ription info_activities activities
id A b id ey activity_id O==sr
gender ":"‘—"‘*' aclivity_id _ activity
deseription : .
when name
info_location I h".lm'“"d
e E"'-'ﬁ' ocation_i
L h
h location_id | locatian
P’QWE‘? okt

How can you restructure your
schama to store the information
about boss clowns?

But I'm funny how? I
mean, funny like I'm a
clown, I amuse you?

the boss ok
wonles

I.:hl:'l'!i'lf.':-.
) -
Clavabelle and Sn

s are here » 429



adding the clown_boss rable

We could ereate a new table

We can create a table that lisis each clown and
the ID of his boss. Here's our iermarchy with
the clown [Ds of each climm.

N /AN

72Zi
3Babe @ 2Pickles gsonoter T 4 Mr. Hobo
9 Bonzo

Andd here's a new mble whch lists each olown and
the 1d of his boss from the clown info table,

Slom. havs We have a one-w-one relationship

id bess_id between the clown_boss mble and the
1 ] clown info mble

2 S5

3 10

4 3

5 10

& 3

7 3

B 5

e 5

10 10 ——— Mister Snitfles has no bess, but he T

id: We ean qive him his own id for bess id
and aveid 3 NULL in that tolumn

430 Chaptoer 11



How the new table fits in

Let’s take a look at our current schema and see

Fesww Daesst o Tt o thos news eadales

outer jains, self-joins

1 umions

aclivities

achivity_id Q=g

activity

lecation

descaiption info_acdtivities
id §ld—y b id Gy
gender tlown_info achivity_id
= id O—w A "
when
name
down_boss | . In:u_ln)_'
idl Oy B -
location_id
boss_id % N
when

s o litle strange. We have a one-to-one relationship
with id—ouwr primary kev—and a one=to=many
relationship with boszs id. We have a primary key
and i loreien key both from the clown_info table.

It seems like you could use a one-to-one
table, but since there's ne private info there,
can't we fit it into the main table somehow?

)
L eawew

location_ic

O

location

Is there a way we can keep track of our clown
bosses without creating a whole new table?
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self-referencing roreion ey

A self-referencing foreign key

What we need s a new column in our o own_info table that tells
ws who the boss of each cloven s, The mew column will contain the 1D
number of the clown's boss, We'll call it boss_id, justas we did in
the clown_boss table

[ the clown bosstable, boss 1d was a foreien ey When we
add the column to clown info, its still a foreign key, even though
s in the clown info tible This is known as a self-referencing
foreign key. The sell-relirencing part means that 16 s a key thit s
referencing another Geld in the sime able

We assume Mister Snilfles is his oown hoss, so his b TeFot- I o i the same
as s L. This means we can vse a sell-relerencmyg foreign key as our
boss id

A sell-referencing foreign key i (he primary ey of o wabile
used in that same table for another purpose,

A SELF-REFERENCING
{nreign Ley is the Primary

7% R [y SRS X LEy of a table used

that we've simply added to the in that same table for

tlown_into table. [+ holds 2

r.n:|"lr.—-r:4-crr1-.r|ng| for eign k ey ﬂl’lﬂther s€.

clewn_info Q/
id name h’:“ o e This references the id field in
] Elsie 3 this same table to tell us which
2 Pickles 5 Llown is the bozs of Elsie
3 Snuggles 10
4 Mr. Hobo 3
5 Clarabelle 10
& Scooler 3
7 Zippo 3
8 Bobe 5
7 Bonzo a3
10 Mister Sniffles 10 e

‘\\_{}r.tr aggin, Mister SpibFles'

bots 1@ 5 his own d
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outer joins, self-jon

Join the same table to itself

Suppose we want to list each clown and who that clovn’s boss is. We can easily
gt a list of each clown’s name and ther bosss 1w wath this SELECT:

SELECT name, boss id FROM clown ¥4
i p i ] name boss
But whiat we 1l‘:l”':.' wanil 1% the cloavn™s maume and thear boss’s namee: Elsia Snugg!es
Pickles Clarabelle
Snuggles Mister Sniffles
Mr. Hobo Snuggles
Clarabelle Mister Sniffles
Scaoter Snu g_gies
Zippo Snuggles
Babe Clarabelle
Bonza Clarabelle
Mister Sniffles Mister Sniffles

15 and unions

Suppose you had identical tables, clown_infol 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_infol clown_info2
id name boss_id id name bess_id
1 Elsie 3 1 Elsie 3
2 Pickles 5 2 Pickles ]
3 Snuggles 10 3 Snuggles 10
4 Mr. Hoba 3 4 Mr. Hobo 3
5 Clarabelle 10 3 Clarabelle 10
& Scooter 3 & Scooter 3
7 Zippa 3 7 Lippo 3
B Baba 5 8 Babe 5
2 Bonzo 5 b Bonzo 5
10 Mister Sniffles 10 10 Mister Sniffles 10
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Fefﬂnnlher snarpen solution

rpen your pencil
) Muﬁun Suppose you had identical tables, clown_infol and clown_infod.

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_infol clown_infol

id name boss_id id name boss_id
1 Elsie 3 1 Elsie 3
2 Pickles 5 2 Pickles 5
3 Snuggles 10 3 Snuggles 0
4 Mr. Hobo 3 4 Mr. Hobo 3
5 Clarabells 10 5 Claraballe 10
& Secaoter 3 & Scooter 3
7 Zippe 3 7 Zippa 3
B Babe 5 a8 Babe 5
7 Bonzo 5 ol Bonzo 5
10 Mister Sniffles 10 10 Mister Sniffles 10

b aet tonbused by
i |

Co that we dom we || alias

7 o tolumns ramed n.élnl.? i
Lie sefond ont % boss
SELECT ¢lna Y e AT B he
bl | E-nadmE, Eo-ndme s Doss
FROM ﬂ':.u'4.'r__-n-[::.1.' ¢l
INNER JOIN &lewn _ml.'ﬁ.l Ll

.n."l- f.ul h-:-s:_ ||'j — |'..? |d.
A

P

r
I

rleve s where we mateh up the
: .
bl:-“-:___ld Trom £lown rr.a':-c.' wWiTh 1.|-|r_

al -
L|l’."n'h" IRTOL ||j




We need a self-join

In the “Sharpen vour pencil” you just did, vou were given
the same table twice, But m a normalized database, vou
would never have two copies of the same table. Instead, we
van use a self-join to simulate having two tables.

Comsider this query, which s almost wdenieal w the
solution of the “Sharpen,” but has one obvious diflerence,

SELECT cl.name, c2.name AS boss
FROM clown_info cl e
INNER JOIN clown_info c2 ™\
ON cl.boss_id = c2.id; /|

table + wil e |':r ;

\\- Lwhere well gat the bess

outer joins, self-joins and unions
clown_info
id name boss_id
1 Elsia 3
! Pickles &
3 Snu glg!es 10
4 Mr. Hobo 3
8 Clarabelle 10
& Scooter 3
7 Zippo 3
g Babe 5
g Bonzo 5
10 Mister Sniffles 10

n

e re using the Eloam m;,;_'c =

] rJ!lg'r'.E.;‘_l as &l
i/

and t1 (wheve we'll aet Lhe

Pamne i.'-"[: J.hu-_' L'.'d-‘.*:j

Instead of having tweo identical 1ables, we've nsing o1 whn_info
twiaces, [rst alused an c1, then aliased as 2. Then we'ne doang
an inner join to connect the boss  id (from 1) with the nam=
of the boss (from 2],

i~

name boss
Elsie Snuggles
Pickles Clarabelle
Snuggles Mister Sniffles
Mr. Hoba Snuggles
Clarabells Mister Sniffles
Seaoler Snuggles
Zippo Snuggles
Babe Clarabelle
Bonzo Clarabelle
Mister Sniffles Mister Sniffles

his tolumn fomes f',m the INNER
(s L
._l_r?lr,- of boiz id in

. the first InsTante
o

I ] ' i

the Elown_into table (e]) and the
N ] i n i
rame o+ that bess From the setond

nstante of the tlown_inko table (£2)

The se[{-jﬂin allows you
to query a single table as
though there were two
tables with ex::'u:ily the

same information in them.
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using a UNIof

Another way to get wmulti-table information

I'm trying to get a big list of all the
job titles I use ingregs_list, but T can't figure
out how ta list all of the job titles in those three
tables all at once.

These are the three tables Greg's talking about,

} Y EOT
leb the FE Vb
o - Jab the Per

has 1!'-".."1- Le \ N wants

U

436

Sor o hes created three separate SELECT statemenis:
I

SELECT title FROM job_ current;
SELECT title FROM job desired
SELECT title FROM job listings;

\

X §oK
mu,il-.-lb-f

-~ :.{Ill:l'-

job_listings

job_id O
LA

fitle:

salary

zip

job_current job_desired
contact_id 0w contact_id 0w
title: fitle
salary salary_low
start_date salary_high
available
years_exp

descriplion

And they work, but he wanis to combane the results m one single ouers
amel et o list ol every e listed i those three ables,



outer joins, =cli-joins, and unions

You can use a UNION

There's another wav of getting combined resulis
from two o more tables, called a THNTOHN,

A UNION eombines the results ol two or maore
queries nto one tabile, based on what you specily
i the column Bist of the SELECT. Think of the
results of the UNION like they're the values from
each SELECT that *4 t".'-r.'i'l'.lrj."

SELECT title FROM job current
UNICN < UNION lets

SELECT title FROM job_desired fre, Lombine

Ehe vesults krom
UNION = tisie Ehree separate

SELECT title FROM job_listings;  qeries into one table

& :wr&/\t‘ﬂ“
ikles

Jﬂ'lﬂ_dm'rrd

ob_listings
ilﬂcl

g-E resubks

These ave 3 few of the hundreds

Accountant

of listinas he aets in the combined

Lawyer

Programmer

results from all theee tables \‘3

Web Designer

Greg notices that there aren't any duplicates m

Cot Herder

the results, but the titles aren’t in order, sa he ries

Chef

the query again with an added ORDER BY in

Puychalogist

cach SELECT stateinent,

Barber

Teacher

SELECT title FROM job current ORDER BY title
UNION
SELECT title FROM job_desired ORDER BY title

UNICH
SELECT title FROM job listings ORDER BY title;

L= N

AN S

lﬁ\-nalr. added an ORDER El"f'r

to eath skabement 30 that
the Litles in the vesults table

ave listed ;I?hahe{ma“y

S mwain

What do you think happened when Greg ran this new query?

you are fera »

N

UNION tombines
the results

of all the
GELECTS from
all the tables
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rufes of UNICN

UNION is limited

Grreep's query didn’t work! Greg got an ervor, because his software didn’t

know how to interpret the OEDER BT multiple times.

LM ZON can only take one ORDER BY at the end of the statement.
This s hecause THTON concatenates and groups the resulis from
the multiple SELECT statements.

Ihere ave a lew more things about unions you should know.

438

8$Q1’s Rules 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.

OLS Rules of UNION

By default, SQL suppresses
duplicate values from the resuits
of a union.

The data types in the columns
need to either be the same, Or
be convertible to each other.

If for some reason you DO want
to see duplicates, you can use
the operator UNLON ALL. It
retumns every match, not just the
distinct ones.



outer joins, seli-joins

UNION rules in action

I'he number of columns in the SELECT statements you're combining
with THION must maich. You cant SELECT two columns from the first
table and only one column rom the next table,

Wou must use the same H%Mbnr . |

.--rl crT
s Im gath S

SELECT (title )FROM job current

ok Lolu

UNION
SELECT[EEE;;)FRDM job_desired
UNION

SELECT (title JFROM job listings
ORDER BY title;

X

|5 You want to order vour vesulfs wie an
ORDER BY atter the last SELECT that you've
tombining. This ordevs the entive lich of resulde

title Heve s an erample ot
Cat Herder // erpebt To Het
Cat Wrangler £_,.-'
Duzl:;?nar In this ‘IMH.I!].]“, il-]] ;I]I.I't't‘ of the colummns have the same
data type, VARCHAR. As a result, the column returned by
e the query 5 also VARCHAR.
leweler
Lawyer
Mechanic .
MHeurosurgeon S %_:B“A‘H

and ynions

CrawEeER

What do you think would happen if the columns
we unioned had different data types?
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UNION ALL

UNION ALL

UNTON ALL works exacily the same way as TNTON, excepi
it retirns all the values from the colummns, rather than one
wistance of cach value that s duplicared.

SELECT title FROM job current
UNION ALL
17 SBLBCR title FROM Job_desired
:r;:EaTll:_rift;Llw UNION ALL
SELECT title FROM job listings

ORDER BY title;

title
P | [
Baker — This time we et the
tame 1ob [isd -
Boker R £2 more
than onte
Cal Herder
Cat Wrangler /
Clawn
Clown S0 Lar our THIONs hawe used columns of the same diti
Clewn 1 type, But vou may want to create a UNION of columns
Dog Trainer with different data tvpes,

Dog Trainer When we say that the data tvpes st be comvertible o
Hairdresser each other, we mean that the data types returned will be
Jewaler converied into compatible tepes i possible, and if they

G can't be, the gquery will Ll
Lawyer suppose you used a UNTON on an INTEGER data
Lawyer type, and a VARCHAR rype. Since the VARCHAR can't
ye— become an miteger, the resaltng rows would comvert the
- INTEGEE into a VARCHAR,
Mechanic
Meurosurgeon




outer joins, seli-joins, and unions

Create a table from your union

We can’t easily see what the data tvpe returned by our TNION is, unless we capture
it sornehow. We can use a CREEATE TABLE AS to oral our TNION resuls andd ook ar
them more closely,

The CREATE TAELE AS statement takes the results of a SELECT query and makes
a table owt ol them, In the example Below, we are puttmg our gile DM TCR mito o new
table named my union,

) Thiz is 4 MNIAan
The name ok our new fable e
\QP, You ve dlready seen

You Lan treate a

CREATE TABLE my union AS Eible Do 5
SELECT title FROM job_current UNION ) 33“3“ statement
SELECT title FROM job desired '%4:

UNION SELECT title FROM job listings;

rpen your pemnl

Create a UNIOM of the following: contact_id from job_current
and salary from job_listings

Make a guess as ta 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.

> Answers an page 453.




INTERSECT and EXCEPT

INTERSECT and EXCEPT

THTERSECT and EXCEPT are used m much the same

1111111111111111111111111111111111

way as TNION- o find parts of queries that overlap, These two
Tt ; operations
INTERSECT returns only those columns that are in
th f-lr"': tery anel also ill'l ther second guery DO NOT EXIST
' 4 aY als v g T
P e in MySaL.

SELECT title FROM Jjob current
INTERSECT

SELECT title FROM job desired;

Titles must be in both

tables to show up
EXCEPT returns omly those colummns that are in the lirst query,
but mot in the second query.
job_desired
Jrf'hrﬂ'“" nt bidles
SELECT title FROM job current titles > e

EXCEPT

SELECT title FROM job_desired;

ﬂh}y {lﬂl:! {

hat ave NoT Py 4itles that ave n both
:Eh the table spetified by {;,aEI:s will be extluded
he E}:CEP show WP -{:'r"urn the vesults
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outer joins, self-joins and unions

We're done with joins,
time 10 wmove on g

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.

(Lrrr, veah, what we meant to say was, ..

Subqueries and joins compared

Prawcucally movihing you can do wiath suboguoery, vou can do witl s
joine. Let's step back a few pages o the beginning of Chapter @,

Ll §
Subgqueriea W combing the twe into a query with a subgquery

J e e vl s s i s Wl s i i s
[ —— = e s s [l i b b e it iy

B sl e ey ——.

b i -

= Qﬂﬂr"lﬂ!lw

AEAEE ae -— PR -
. ) LEER o - AN .
o
— L HATURAL JOTH my cantacts AS =
E M R ta.t-l--_m Jsb_lawtinge
S i - 8 s el o St A mbquery is 3 query E

that is wrapped b e

" P
Vil il g ol b pva o pesrerbpm s dlany (am j2n thin another RSN ey e e T )
Ll L T wil I' J' b b e WO b bt ol @ i e

Iv's alsa called an

- T .

urjrl{
|
i
3

G | PASEEEEE | e b




using joins subqueries

Turning a subquery into a join

Back i Chapter Y, this was the first subopery we created:

SELECT mc. first name, mc. last. name, mc.phone, jc.title

FROM job current AS jc NATURAL JOIN my contacts AS me

WHERE jc.title IN (SELECT ti‘blﬂ M jﬂb listings) ;

i
Aned these are the resols we oo when we FREY Gugiey

Al OUr query:

my.first_name melast_name mephone jetitle

Joe Lonnigan |555) 555-3214 Cook

Wencly Hillermean [555) 555-8974 Woaiter
Sean Miller [555) 555-4443 Web Designer
Jared Callaway [555) 5555474 Wah Developer
Juan Garza {555) 5550098 Web Developer

o wrpen your Fencil

SELECT mc.first name, mc.last name,

Here's the WHERE clause with the subgquery rewritten as an INMER JOIN:

mc . phone,

je.title

FROM job_current AS je NATURAL JOIN my_ contacts AS me

INNER JOIN job_listings j1

ON je.title =

j1.title;

1

|
|
b
i

Which one of these queries do you find easier to understand?

LonT

| with

= PR = 1

Laip

replate the

LUl -I"-"' 2Tl PR Y

Explain why this INNER JOIN part of the guery will get you the samae results as the subguery.

Answers on page 453.
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outer jains, self-joins, and unions

If I've already got everything written
using subqueries, should I go back and
rewrite them as joins?

Mo, if you've got those subqueries
doing what you need to do, you
don’t need to rewrite them.

But there are definitely reasons o choose one
over the other at times, ..

Tonight's talk: Join versus Subguery, which is better

Join Subquery

I'm clearly the best choice for most instances. I'm
easier to understand, and | generally execute much
(RRERI & 1|l|]‘k]|| III-l” tlll H”l”llll"l'f- e ||H'|"'.

Exeuse me? Who are vou calling “ald™? [ wasn'y
ever) around unol later i some RDBMS: 1 was
ADDED because so many progrrmmers wanted 1o
wse me,

1w cloing just line withou vou, 'measier o
uncerstand than vonn are,
Whe are you trying to kid, with yvour INNER and
OUTER claperap? That stull s confusing. ..
Says you. What abouwt that CORRELATED and
NONCORRELATED malarkey?

Oy, we've hath got our own jargon: that’s e,
Bur with me, vou can usually just figure out the
inner part and then the outer part separately,

> Continues on the next page.
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fireside -har

Fi:_eside Cha

Join

Mot always, My, CORRELATED Subguery. Bui okay,

let’s leave that for nesw: 'm the best choice when vou
need columns from multiple tables in your resulis. In
fact, T'm the only chotee when vou need that.

Thaat vmaehi b veues, o 1% vt that hard 1o Boure
ot what I'm doing. Why, vou can even use aliases 1o
avord tvping the table names again and again,

Lav dee dia, Too good [or alases, are we?! And vou
think vou're so much simpler than me, bhut wha
about those corvelated subgueries? Those are as
comvaluted as anvihimg T ean do.

EShiow ofl.

446 Chapter 10

Tonight's talk: Join versus Subquery, which is bettar

Subquery

Which s 'h"l!}' Yol aren’t 50 M il with agrresale
values. You can’t use agpregates i o WHERE clause
without a subquery, That makes up a bit for not
returning multiple colwmns, You've so complicated.

YWeah, about those aliases, 1 think they make things
even harder 1o {ollow. And for the record. | can use
them too, vou know, But when T use them, ics much
more stradghtorward. Hall the time Tdoa't even
bother with aliases.

Erre.. oue. But 1 know one thing that makes
e mch different than vou. 1 ean be wsed with

UPDATE, INSERT. and DELETE.



outer joins, seli-joins, and umions

Take these quenes with subguenes from Chapter @ and see if you can wnte them without
Ei m subquenes, 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 FRCM job 1istings WHERE salary = [(SELECT
MAX {zalary) FROM job listinga);y

t

Better off just using subgueries? ...

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 subgUETIEST ......ccovvierieiee e
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another exercise solution

Take these queries with subqueries from Chapter 9 and see if you can write them without

=3 subqueries, or if you're just better off leaving subqueries in your query. Joins are allowed
L
# LutiON

List titles for jobs that earn salaries equal to the highest salary in the job_listings table.

7]

ELECT title FROM job listings WHERE salary = (SELECT
MAX (salary) FROM job listings);

SELECT title FROM job_listinas ORDER

Tt L TP e T m b P e e A r R AR A b R R R RR AR A e s s e AR bR d At

BY salary DESC LIMIT |,

T This causes the query to anly
m“"‘:‘”ﬁﬁi‘f‘??ﬁul’::‘f&? ..rn.;:ln.';‘uuu-u.uu-u-uuuuu
with £he 1&1'3:51‘; 511'5“',‘

Better off just using subqueries? ..... A — S

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
NATUEAL JOIN job currant jo WHERE jc.salary > (SELECT

AVG(salary) FROM job current);

---------------------

In the previous solution, we were able {0
Better off just using subqueries? ... ,.\Ef..ﬂ..HEF..':-I!?L'I..fﬂ get the biagest salary out
an ordeved 33|ar':,' list. Dur n}r:at‘_cv—
than -average salavies can't be -ﬂrdr,‘rl,'d.
0 we Lant ute LIMIT 4o aet them

448
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outer joins, seli-joins, and unions

A self-join as a subquery D

The baoss -.'.J;. whith tlown

While you've seen how vou can turn a subouery into a join, lets ) \
look at turming o sell=join into a subouery, clown_info "-h_.r'
Remember the clown boss id we added to our clown info . oy Besejd
table? Here's the seli<join we nsed where we called one instance 1 Elsie 3
of the elown info table ¢l and the second one c2. 2 Pickles 5
3 Snuggles 10
4 Mr. Hobe 3
5 Clarabelle 10
& Scooter 3
BEFORE 7 Zippo 3
8 Bobe 5
7 Bonzo 5
SELECT cl.name, c2.name AS boss 0 iter Siffie: 0

FROM clown_info cl < The tivst imstance
INNER JOIN clown info c2

o Llowrm ntfo
F;

ON cl.boss_id = c2.id; . | he second instance

o .
('l' L It_ld.'r h+a

AFTER

When we turn the sell5oin mio s subouery, the subiguer,
18 CORBELATED since 1t depends on the result of the
OteT Query b get the correct boss
in the SELECT colummn list,

Lol sl it showws 1

The subquery is

SELECT :‘;1 . hame,
(SELECT name FROM clan_;nfn

WHERE nl.hasq_;d = 3¢) AS boss

ROM clown info cl ,*“

| ke ka. ] r F |

i he Subauey f depends on fhe renuld
i |

Trom The -:'\u{ EV Jury To ._'||f_| Lhé

idl-“'-!'l'.‘:_ l"".'-:-'_."j' o L |r.l.Fr"H';-:1] rd
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trouble ahead \n chapie

Greg’s company is growing

Lireg's been busy learning about joins and suboueries.
He's hiwed sonme friends o help him witly bess
complicated gueries.

I can't wait to get my
hands on Greg's data

I like the title "Chief of Data
Selection Technology.”

Tew bl they don’t know what they're diing. Greg's aboni
[EN] I‘”Hl iinl I|||||.|| ii:il]i]t'”" '.\Il'l'” [|'||||||'Il|i' IH"lIJlt"' ".'L|||| hl].lk'\
SOL skills work on the same database at the same time,
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outer joins, sell-joins, and unions

JoinsGUnionseross

This has been a turbo-charged chapter, with lots

to learn. Help it all sink in by doing this erossword.
All answers come from the chapter.

Across

2. This combines the results of two or more quenes into one
table, based on what you specify in the column list of the
SELECT

5. By default, SQL supresses  values from the resulis of a
union.

6 An _ join gives you a row whether there's a malch with
the other table or nat

9 Aself-_ foreign key is the primary key of a table used in
that same table for another purpose.

Down

1. With an inner join, you're comparning rows from two tables, but
the  of those two tables doesn't matter

3. This in the results of a left cuter join means that the night iable
has no values that correspond fo the left table.

4. A OUTER JOIN takes ail 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 ieft
table.
8 Wecanusea -join to simulate having two tables.

451
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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 iii.

=
L |
=
=
—
=
—
o

SELF-REFERENCTNG
FOREIGN gEy
E;Lif:_hish k“f in ‘H’Il: Sdm g
'L is 3 primary key of, used
another Purpose.

OUTER

all ; JOIN
andt::{::: n the right e
LEFT table em o rows in the

H allows Yyou te
Lable as though

The SELF-JO

Use this keyword to veturn only
values that are in the -Fl'r‘i‘l:. quer'y
AND also in the setond query

Use this Command 4o ¢
a table from the *mH:?E EXCEPT

any SELECT .‘.‘E&{-_gmﬁ Wse this ke‘fwld 1o veturr ”"h'
values Lhat ave in the First query

BUT NOT in the setond quevy:
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outer joins, self-joins, and unions

rpen your pencil _From page 441,
Create a UNION of the following: contact_id from job_current
and salary from job_listings

....... SELECT eontact id FROM job_tuwrvent =

L-'[J"'t"fﬂr"!' ":EL-E"'A T ﬁ&|é'r‘f I'P:RGI"'-"' _'Iab ht{lnﬂh

Make a guess as to what the data type of the results will be, then
write a CREATE TABLE AS statement with your UNION.

CREATE TABLE my table SELECT | ..ot
I:Gh‘[',ﬂﬁ‘i._ld Fﬁ_ﬂl’l‘“ -,al:*_furﬂ'h'l. Hmlf:'fﬁ"

Do a DESC of your table and see if you were correct about the
data type.

DECUZ,2)

From page 444.

Here's the WHERE clause with the subquery rewritten as an INMER JOIN:

SELECT mc.first name, mc.last name, mc.phone, jc.title

FROM job_current AS je NATURAL JOIN my_contacts AS me

INNER JOIN job_ listings 3l You ean veplate the WHERE
:5_/""_ -ﬂﬂnt&mlnj the '-uhl{u.er
ON jc.title = jl.title; with an [NNER JOIN. |

Explain why this INMER JOIN part of the query will gat you the same rasults as the subguery.

_equivalent to the WHERE clause with the sbauery: e

l-'-"il‘E-REJ!. title [N (SELECT title FROM _}'?l:’....l's-lz"’ﬂ'r"]'

There's no vight answer herel But Yeur dntwer
shows that you've starting to think about what
.......................................................................... o .,_,ﬁ;.,.l.__.,_ﬂ.z.m. $he F'-“"‘-#t“"tt‘h:r'ou\-’ s ‘data

Which one of these queries do you find easier to understand?
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crossword solution

* Joins&Unionscross Solution
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11 constraints, Views, and transactions

" Too many cooks spzil
he database

See, this is where you
went wrong. Foer "guantity”
yeu entered "a whele bunch.”

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, technigues 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 Dalabases, Part 1.

apter 455



greg's list is expanding

Greg’s hired some help

Grreg has hived owo people to help

I'm a little shaky with
my SGL. Boy I hope
Ereg doesn't notice,

harm tianage Tas erowing business,
Jin's going o handle entering new
clients o the database, while

Writing these INSERT
statements shouldn't
be too difficult.

Frank's m charge of matchmg
people up Lo prospective jobs,
H!'J'L', Frias .-|'rl'||l s0ime ime

rxphl]nfﬁt_: I database v them and
deseribing what each table does,

job_twrrent job_desired job_listings
contach_jd O=x contact_id O==w job_id O==w
N gy L
fitle fitle IL'IH"
salary salary_|ow fitle
start_date salary_high mﬁrf
available Tp
year:_exg description
ulhll=ll'||u|n interasts
L @ ntact_id 5 e +_|—— interest_id 0w
— = L2 Odw interes!
e cantact idO=—w == interest_id e
prof_id Oy last_name Q4w
pru'FMsiun flr;:nnma
one
: contad_seeking seeking
zip_tade em:ﬂ . contac_id g e «_l—_muking_idb—u
zip_code == é:;d:;- L O+ seeking
by —
state ¥ prof_id S ’“"’“i—'d&;—r
¥ zip_code i *w
r Iu“:" P status_id G e
status_id O=—w
slalus
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constraints, vicws, and transactions

Jim’s first day: Inserting a new client
Jim's sieging in his new cubicle and ges an I fom Greg:

f‘r
Team Chat: Here's the data to INSERT )

P / Hey Jim. can you add someone to the database for me? )

| ;ar CSure, of course. \ '

Greg

h /This iz only part of the info, I'll get the rest to you later; ) -
-l T

; i
O
¥

areg
P / Pat Murphy, 555-1239, patmurphy@someemail.com, zip is 10087 )
-

A
: 4
Treg

P /411511978 is the birthdate. )

-

i -'~.#
ﬁ 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)

(_Sﬂunds easy enough. I'mon it. ;) \ '

& ‘_/_' Thanks! ) <

Jim

Greg

i You're welcome |

k-
BRANN
" POWER

Can you write the queries to insert this new person into the database?

-
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unconstrained dats eniry

Jim avoids a NULL

As he's entering the data, Jim realizes that
e doesi’t know il Pag is male or female,
Groeg 1sn't around, so he makes & command
decision. He decides o enter "X for gender.

T've heard it's best to
avoid NULLs, but I don't
have a gender for this entry.

Here are lus queries;

He gets the prof_id from the profession table

my_contads

cantact_id ==

last_name

SELECT prof id FROM profession WHERE profession = 'teacher!;
'ﬂ_" HE":E.5 the id that Corresponds
T € {5 'teather’, 0 he tan use

first_name

that in his m'«?l_f,ar.taﬂ]..'r query

phone

g.ander

He gets the status_id from the status table

SELECT status id FROM profession WHERE statns = 'single’:

birthday

prnf_i&ﬁ}l

zip_code e

status_id

€ Y heve s the chatus _id that

'marrlf.dl

Lwl.-g}.?ﬂr.dﬁ tﬂ

He inserts these values and uses X for gender

status_id E'}-.-

When we have an ,J"l[.de'_fHCRE-"'-‘iE.’I'T tolumn,
we dow t need fo put 3 value . The twe

wotes tell the Lable $o msert 3 value Fov us
or the primary key column

ERT INTO my contacts VALUEZ{'', "Murphy', 'Bat’,
'‘matmurphveésomesmail .com’, "X, 1978-04-15,

087" 311

1; jl QT]-ns is what Jim detides to enter

These are the [Ds he found with For gender, rather than making a
the two queries up there He tould quess or entering NULL
have dore this with huhﬁl'.-crn:s
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constraints, views, and ransactions

Flash forward three months

Greg’s trving to ligure out some demographic data, He wanis 1o know
how many of the people in my_contacts are male, how many are

female, and how many ol enries be has, He does threee quenes: first
he gets a count af all the females and males, then he gets a ol count.

SELECT COUNT(*) AS Females FROM my contacts WHERE gender = 'F'y

Females Grea diztovers he's njo{'_ 5975 vows with
S87S < 'F Palr gender in his my_tentatts table.
SELECT COUNT(*) AS Males FROM my contacts WHERE gender = "™™';
-.IH | - ! ¥
6982 & find 6982 'M' values in aender

SELECT COUNT (*) A3 Total FROM my contactsi

'l‘",l H-'" "-htl‘:k: 'I:-hl'.' Lﬂ-f..ril ruumbgr n.-l::
12970 vows in his table with this query

Gireg notices that the mumbers don’t add up, He's got 13 rows that apparently don’t
show up under either the male or female gquery. He tries another query;

SELECT gender FROM my contacts

WHERE gender <> 'M' AND gender <> 'F';

ender 5

4 I;; \_ When he looks for the missing vefords,
X (d__,/ he spots the X' gender values
X
X
= -
x iy
X — ﬁgﬂ TBRAN
X ‘POWEWR
X
m How could Jim have avoided the
X X values altogether?
X
X
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check «

CHECK, please: Adding a CHECK CONSTRAINT

We've already seen a number of constraints on columns in earlier
chapiers, A constraint is a restriciion on what vou can msert into a
column. Constraints are added when we create atable. Some of the
constramts you've already seen include NOT NULL, PRIMRRY KEY,
FOREIGHN EEY, and UNIQUE.

There's another sort of column constraint, called 1 CHECE. Here's A CHECK EﬂI’lStl‘ﬂiﬂt

i l'?{'=1||||'1|l' ol o, H!l| IOEE WE Tnave a |Ji!_'||_[':»' bank, and we want 1o 0

I-'.:'rp I!r:u'k -|I' |||l' |'||iu:= I.I'|'Il||hll|'li i;| il. |I |||||'3.' I!;lk:':a E:rnnir.a, ||i1-L4-[-.-, I‘Eﬂl‘lﬂs W1131 ‘Irﬂ[l.lfs
dimes, and quarters. We can use the letters BN, D, and ©) 1o stand ' Vint

lor each type of com. The table below uses a CHECE constraint o yﬂu can msert into

I'I":ill'il'l rl:ll" \.IE!It'h |II:I| (iR |h|' i[l'i\'l |l:'l:i inl(l ||||' ('II-i'II. 1'1I|||[||||:

a column. [t uses the
same conditionals as

a WHERE clause.

CREATE TABLE piggy bank

(
id INT AUTO_ INCREMENT NOT NULL PRIMARY KEY,
coin CHAR(l) CHECK (coin IN ('P','N','D','Q'))

) Sl

/

This éhecks 4o see it the value for —

'r_:i-r Loin fl:i.._..rr-r\ 13 ond '?* +L‘:'=’.

If the value you're trying to insert fails the
CHECK condition, you get an error.

CHECK doesn't enforce
data integrity in MySQL.

: . You can create your tables
,watﬂl" ¥t! ith CHECK constraints
i in MySQL, but it won't do
anything for you. MySGL ignores them.



constraints, vicws, and fransactions

CHECKing the gender

I Greg could go hack in time, he could have created my contacts
wiith o CHECE constraint on the gender columm, Instead, he can Gix i
with an ALTER TABLE.

Why do T keep

getting an error?

ALTER TABLE my contacts
ADD CONSTRAINT CHECK gender IN ('M','F');

The next day, Jim finds himsell’ unable w enter "X for gender. When
his asks Greg about i, Greg explans the new constramt and ells
Jim Sinee he can't go back i tme, he makes Jim contact all the "X
_L:L'htlu']'h arwel oure ont what l]Jl'}' shonlel b,

Write down what values you think are allowed in each of these columns.

CEEATE TABLE mystery table

columnl INT(4) CHECK {(columnl > 200),

column? 'CHAR (1)} CHECK {(columnZ: NOT IN ('x', 'v', 'z"})},

SUBSTRING (column 3, 1, 1)),

column3 VARCHAR (3) CHECK ('A'

columnd VARCHAR(3) CHECE ('A' = SUBSTRING (column 4, 1, 1)

ZND '9' = SUBSTRING(column 4, 2, 1))
CONCIINTE 0o vvmtnssman s oo oo s s v R R B S S 3 S A L SR
ROMIITINIES ki S 0 S S N R S MM T e A S R S PP
CAINIMPEES v sy o i o sy T A A A T G B S8 1 4 FE R R

TERMNTIIEYIES e s oo W L 0 15 6 W M WL Mo 3 w8 B S 8 A F A RN
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sharpen =oluiion

en your penci
gt

CREATE TABLE mystery table

Column 3: .......

Column 4:

Write down what values you think are allowed in each of these columns.

i
columnl INT(4) CHECE (columnl > 200),
column? CHAR(1) CHECK {columnZ 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))
) "1’::-.- Ldm tambing If.dnd'-'[:;ar-L
with AND and oF,
Column 1: .......... Values. inserbed mest.be aveater than 200 s S
Column 2: ..o Ay charackers ofher than ko yion ztan be imnserded . B

The fivst ehavaeler of the symqmabbe A oo

there are no
b Questions

Dum

Q: Sao can use anything in my CHECK that | would in a
WHERE clause?

x Pretty much. You can use all the conditionals: AND, OR, IN,
MOT, BETWEEM and others. You can even combine them, as you
see in the example above. You can't use a subquery, though,

Q_,: Soif | can't use these in MySQL, what can | use?

A: There's no easy answer for that. Some people use tniggers,

which are queries that will execute if 3 certain condition is met. But
they just aren't as easy as CHECE, and are outside the scope of
this boak.

462 Chapter 11

Q: What happens if you try to INSERT a value that doesn't
satisfy the CHECK?

A: You'll get an error and nothing will be inserfed.
(\)_; What good does that do?

A: It ensures that the data that gets entered into your table makes
sense. You won't have end up with mystery values




constraints, views, and ransactions

Frank’s job gets fedious

Frank’s been working on matching up people with jobs. He's
nocig some patterns. He's got lots of job operings Tor wel
designers and not many applicants, He's got many technieal
writers seeking work, but not many positions open for them.

H- perlorms the same |I|||~1'i1'5-. EVETY day 1o ey 1o [nel
matches for people and jabs,

I have fo create the same
gueries over and over again
every day, It's tedious,

BE Fiank

* Your job is to play Frank and write
the queries that Frank writes every
day. Write a query to find a]] the weh
designers from job_desired,
along with their contact
info. Write another query
to find open positions for
technica] writers.

you are here » 463



creating a view

BE Fiank SOLUTION

* Your job is to play Frank and write

the queries that Frank writes every

day. Write a query to find a]] the weh
designers from job.desired,
along with their contact
info. Write another query
to find open positions for

technica] writers.

~ o # i
E—I_"'lf_ | mi-Lirst name, mi d5L__mame,

we phone, me ermail

FROM my tontaths me
NATURAL JOIN job_desired jd
WHERE id-title = Web I}C".'l'.}nfr‘l_
rch‘ :|'|'E\?| J'..'?']-'Ifrii!';,' E:'IF'.-!:'_J.Elus
Jeb titles ir his database

CELECT +itle, 5.:1:.-1?"?'. dt:.‘,r-ll'ff:or-. zip
F'Tﬂ_-'." ob [ist mas
l".ll"lr-'p\.'F ]:I'i:'f = .T-l:|‘.|'|n|e'u'|| L-*n'.rl'i'fr:. -{'l'-._pr"

These aren't ditfticult queries, but i having to type them again and
:|j_{:1]|1. Frank is bound o make mistakes. He needs a Wary tia save the

||u|-ri:*.\. .I|:|l|. ill.-il LT llH' mlli:lul LI i d:l'n. W ilhm:ll ||:|'¢'i11l_l| 103 |1'I'L|||~

them.

il Views
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5o he can just save his queries
in a text file and copy and paste
them. What's the big deal?

Files can be overwritten or modified.
The file could be accidentally modified or deleted.
There’s a much better way to save these queries
imside (he dhartabase sell We can make them



constraints, views, and ransactions

Creating a view

Creating a view is really simple. We add o CREATE VIEW statement o

our query. Let’s create two views from Frank’s gueries:

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 S |,~.u_-:°“!d diso have been an INNER
WHERE jd.title = 'Web Designer'; ON me -*.a:l.;r.-__.re = i santaed i

[

Th

CREATE VIEW tech writer jobs AS
SELECT title salary, description, zip
FROM job listings

WHERE title = 'Technical Writer';

Ah hah, easy! But
hew de I actually use
the views I create?

'ﬂ
1.&.

_ reweaiw
U PQAOWEWR

What do you think a SQL statement
that uses a VIEW looks like?
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using views i1 SELECT statements

Viewing your views

Consider the wab designers view we just creaied:

CREATE VIEW web designers AS
SELECT mc. first_name , mc. last_name , mc.phone, mc.email
FROM my cnntacts“‘]f:lrl:t_ ™ Remember, we've allowed +o

— £ leave out the AS keyword,

NATURAL JOIN job desired jd
WHERE ijd.title = 'Web Designer':

lo see what's init, we simply treat ic as though it were a table,
We can use a SELECT:

SELECT * FROM web designers;

ﬁ.

“~— Here's the name
Dir O Wi
I le cnntput is:

first_name last_name phona email

Jahn Marlinez 53559872 jmEsomeemail.com
Famantha Haffman 5556948 sammy @ someemail.com

Todd Hertz 5557888 tod@someemail.com

Fred McDougal 5557744 fm&@someemail.com

ANV NANAFNNAAAN AG N VA

(

|
Ard so on, until all the rows matihing

"Web Desianer are listed
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What your view is actually doing

When vou actually use vour view in a query, its behaving as
thowgh 1t were o subguere Here's what the SELECT we jusi
used with our view 15 actwally wlling SOL w dao

SELECT * FROM web designers;

This means, “Select everything from the suboguery that returns
the Tiest mame, last name, phone, and email ol all the people
from my contacts who are looking for a job as a web
designer.”

SELECT * FROM

((SELECT mc.first name, mc.last name, mc.phone, mc.email
|FROM my contacts mc

. /NATURAL JOIN job desired jd

: I,
I - - 1 i
| | WHERE jd.title = 'Web Designer') AS web_designers;
1
., 7
""M,___ Heve's WHAT we l'/. :
" used I our View N\, He I_t grméy our subquer T
an alias 1o that the awery

treats it a5 2 table

What's up with that
AS web_designers part?
Why do we need it?

The FROM clause expects a table.

And while our SELECT staterment results in a
virtual mble, there™s oo way thal HL_P_] ST -_g|.'|h
omrter 1t without that alias
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views i1

What a view is

AVIEW s basically a table that only exists when you use the view in
acguery, s considered o virtual table becouse e aces like o mable,
and the same operatons that can be performed on a able can be

performed on g view.

Your database viewed
through x-ray specs...

Bair the virtual table doesn’t sty i the databse
[t rets created when we use the view and then

deleted, The pamed VIEW is the only thing that persists.
This s gluld. beweanse each time pew rows are mserted mito the

database, when vou use a view 1t will see the new information,

Why views are good for your database

You can keep changes to your database structure
from breaking applications that depend on your tables.
We hanven't talked about it in this book, but eventually you'll take your
SOL knowledwe and use it with another technology to create applications,

/

H‘_. L'n':lliug ".'i1"|.'|"i i'||H| Vour ll:“;'l. Vol h'i" Lo .||r|+' lis :'h:-!n_t_"-:' Vil I|:|t|:|':'F}'i||;_: | I"E'-E *,dq'-,. T

‘?'"-",r' £xist

tabale structure but create views that mamic what your table stucture sed PeLduse we use 3 /IEW

tor b s you won't have 1o change the application using your data. : N Sur auerips

Views make your life easier br slmpllfylng your
complex query into a simple command.
You won't have 1o create comphicated joins and subcuernies repeatedly ;
when you can create a view instead, Your view hides the complexity of
the underlving query. And when vou do tie vour SOL o PHE or some :
+ other programming kanguage, vour view will be much easier (o aded o vour
¢ code. You'll be using the simplitied code of the view, not the big, complex
query bull of joins. Simplicity means there's less chance ol typos, and vou
code will be that much easier to read.

P

You can create views that hide information that
isn’t needed by the user.

i Consider the eventual addition of tables into gregs 1ist that

contam credit card mformation. You can create a view o mcicate someon:s
hais o card on file withow revealing the detils of tha card. You can allow
emplovees o see just the information they need, while keeping sensitive
mfoemation hiclden.
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Okay, I've got a tough question for
you. Could I create a view that would shew me everyone
in the job_current table who is also in the job_desired table,
along with how much money they currently make, hew much

they want te make based on zalary_low, and the difference

between those twe figures? In other words, the raize they'd
want to change jobs? Oh, and give me their names, emails,
and phone numbers.

That's a tall order, but any query you can create as a SELECT you can turn into a view. Start by
Ei .i 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 guery?
What columns in which tables can be used to figure out the raise?

How can we use S0L 1o actually create a column named 'raise’ in our resulls?

Write Frank's quary:

Juil:[_E'} JJJ'.ﬁ ug l:u.lcl'r -1--'4.'.4 n.|"+|m b B ;-:l}u.m J:..uj_ '|.u|_i

you are nere » 469



exercise solution

470

That's a tall order, but any query you can create as a SELECT you can tum into a view. Start by
answering the guestions below and then write Frank's query as a view called job_raises.

What are the tables that will need to be in this quary?
;:,nb__riurren‘l:. Jﬂ':lﬂ_ﬂt!l'«‘td. ane m‘llr"_l‘_ﬂh{',at{s

What columns in which tables can be used to figure out the raise?

The :.a|a'r'?l Lolumn in jab'_f.uwch‘t. ard the sa!arllf‘_hw Eolumn in jah'_d:s'l'rr:d

How can we use SQL to actually create a column named “raise” in our results?

Subtract zurvent sati-'r"l From salan-']r__law and guve it an alias

Write Frank's query:

Heve, we treate our new View

[ named Ijﬂb_" dises

CREATE VIEW J,ab_'r.al-;::; AS
SELECT nf.-E“’s{.'_nﬂ-mE.. milast name, mtemdil, me phone, Jt.tmtat{,Fud, JE salary, Jd sa]ar'f__|ﬂw,

jdsalary low — jesalary AS raise Abber we've treated the view, the rnf.lrff

o WrrEnt | h 4 S8 fwo |NNER ‘-]EHH!‘ to ?""I
F:F’o.l'.f.:'.l"l-“1 J i:l_t rvé ‘I:Jt -I;dai’:l?lr;]rmu{hru umﬂ M UM AT
INNER JOIN Jnh_dcmr:d 3d math to ereate our new ‘vaise tolumn
INNER JOIN my_ctontacts me This subtracts the salavy they

i _ want from the salary the
WHERE J;_ﬁmﬂtf_ud = Jd.r.‘.o-n{&f.t__ld now and uses Jn aFiaj{a E.IH'&:{

AND je tontaet_id = me.contaet_id, the result ‘vaise’

It’s an enormous guery, but now all Frank has to do is type

SELECT * FROM jab_raises;

to see his information.
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constraints, views, and ransactions

If he runs the SELECT on page 470 using the new job_raises view, how can
Frank order the results alphabetically by last name?

— Answers on page 491.

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 yvour data as well,

Se I can create a view that
will allow me to actually
change what's in my tables?

You can, but it’s not worth the trouble.
Il vour view uses aggregate values |like SUM
COUNT, ancd AVG). vou won’t be able to use it
to change data. Alo, il yvour view contains
GROUFP BY. DISTINCT, or HAVING. it won't
change data cither

Maost of the tme 1t might be casier (o TNSERT,
UPDATE, and DELETE the old-fashioned way, b
well show vou an exarnple of how to change yvoun
clata with s view on the nexi page,
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viewing your piggy !

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
cotns we are collectme, There™s an TD for each com: o denomanaton colummn that
meicates il its a penny, nickel, dime, or quarter; and a vear the coin was minted,

CREATE TABLE piggy_bank

{
id INT AUTO_INCREMENT NOT NULL PRIMARY KEY,
coin CHAR(1l) NOT NULL,
coin_year CHAR(4)

)

And here’s the data corrently in the piggy_bank table:

id win win_year
1 (=] 1950
2 P 1972
3 | 2005
4 G 1999
5 Q 1981
4 ¥ 1940
7 G 1980
;| P 2001
9 D 1926
10 P 1999

v " ' i w
|,1'| 5OWTIEE 21 VI ||I;||_ r1||_|‘|. 'illll'.\-\. LIS DOw's Cospbeirany rII]|||'|I'|"i;

CREATE VIEW AS pb quarters
SELECT * FROM piggy bank
WHERE coin = 'Q’';

_ Sewaiw

CrvawEeER

What will the table of results look like when we run this query?

SELECT * FROM pb_quarters;
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constraints, views, and fransactions

Try this at home. Create the piggy_bank table and the pb_guarters and pb_dimes views using
the queries shown below

INSERT INTO piggy bank VALDES ('','Q', 18950, ('','B', 1472),('',"N', 2005),

(*v,"Qr, 1999}, ("', 'Q", 1981),{'%, 'D', 1540),("",'Q", 1980),('",'P', 2001), ("7, 'D’,
1926), (', "P', 1999);
CREATE VIEW [.-L-_ quarters AS SELECT * FROM ].!j.=_.|'_j:-.-'_ bank WHERE coin = 'Q':

CREATE VIEW pb dimes AS SELECT * FROM piggy bank WHEBE coin = 'D' WITH CHECE OPTION;:

Write what happens when you run each of these INSERT, DELETE, AND Try to r"i“"f out what

UPDATE queries. At the end of the exercise, sketch the final piggy_bank table this does as You work

{hrnugh the exertise
INSERT INTO pb_cquarters VALUES ('','Q"', 159%93);

INSERT INTO pb quarters VALUES ('','D', 1842);

---------------------------------------------------------------------------------------------------------------------------------------------------

DELETE FROM pb quarters WHERE coin = "H' OR coln = "P' OR coin = 'D';

UPDATE pb quarters SET coin = "' WHERE coin = "B';
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another exercise solution

Try this at home. Create the piggy_bank table and the pb_quarters and pb_dimes views using

. the queries shown below.
T
# LutiON

INSERT INTO piggy bank VALUES ('','Q', 1950), ('','B', 1872),("'',"H', 2005),
(*',TQY, 1999), ('’ ', 1981),{'",'D', 1940),("",'Q", 1SBO), (*','B*, 2001),("','D’,
1926}, ("', 'P', 1999):

CREATE VIEW p]:‘-_-;:l.;dtter.:i, A2 SELECT * FEOM E:-:_-_.jg}'_bdnk WHERE coin = "Q';

CEEATE VIEW pb dimes AS ZELECT * FROM piggy bank WHERE coin = 'D' WITH CHECK OPTICH;

Write what happens when you run each of these INSERT, DELETE, AND Tey to figure ot what
UPDATE queries. At the end of the exercise, sketch the final piggy_bank table. this does a5 you work

‘I:.H'rauﬂh the exertise
INSERT INTO pb cquarters WALUES ('','Q", 19%3);
This query will vun appropriately
INSERT IHNTO pb guarters VALUES ('','D', 19%42};
This inserts 3 new value into the table, even thoush you
wouldn't think it tould betause of +he WHERE £lause

INSERT INTO pb dimes VALUES ('",'0Q"', Z00&5)i

Thiz one 5;\':: You an ervor betause of the CHECE OFPTION elauses
That makes the data enteved into 3 view be vevitied against the
WHERE elause before being allowed to be added

CELETE FEOM pb guarters WHERE coin = "' OB coin = '"P' OR coin = 'D';
This one does mothing at all to the table because id coin
it cnnl\i" looks at results with toin = 'Q' 1 =] 1950
2 P 1972
3 M 2005
UFDATE pb guarters SET coim = 'Q"' WHERE coin = 'P'; 4 o 1999
5 o 1981
This one does 'nq‘l:hlng, .?.IJ..'_ i“ 'i:,r.'r \l.'_'hf & o 1940
Lable because mo values of coin = 'F are 7 G 1980
returmed b\llr the Fb_qlua'r‘t.trs Vitw B P 2001
2 2] 1924
10 P 1997
The Final table looks like this 1 Q 1993
12 D 1942
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View with CHECK OPTION

CHECK OFTTON added o your view tells the RDBAS o check
each statement vou trv to INSERT and DELETE to see il it's allowed
according to the WHEERE clause in vour view: So. just how does CHECE
OETION aftect vour INSERT and UPDATE statements?

When vou used CHECE OPTTON m the previous exercise, vour data was
rejected m your THSERT o it didn’t match the WHERE condition in the
r-l‘:_ Aimes= view I vonn use an UPDATE ‘.\.'nll'll alsi et an errog

UPDATE pb dimes SET coin = 'x';

The WHEEE condition in pb_ dimes has not been satislied by "' so
nothing s upclaied.

In MySQL you can ey rﬁ.ﬁﬂ AL
)

imitate a CHECK - PQWE“’

CONSTRAINT uﬁiﬂg How could we create a view for my contac:s

that would force Jim to enter either 'M' or 'F' for

a CHECK OPTION the gender field?

Couldn't you use views with CHECK OFTION
to create something kind of like o CHECK
CONSTRAINT if you're using MySGQL?

constraints, views, and fransactions

CHECK OPTION
checks each query
you iry to INSERT
or UPDATE 1o

see if it's allowed
ar:mrJing to the
WHERE clause in

your VIeW.

Yes, your views can precisely mirror what is
in the table, but force INSERT statements to
comply with WHERE clauses.

For esaumple, with our gender problem earlier in this chapter
we could create a view ol the my contacts table that Jim
could use to update my_contacts. It could simply canse
an error every e e tries o pot 30 e gender talbile.
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updatable an¢ non-updatable views

Your view wmay be updatable if...

Inthe piggy bank table, both views we created were updatable views. An
updatable view is a view that allows vou to change the uodedving tables.
The important point bere s that an updatable view includes all the HOT
MULL columns lkom the tables it refercnces. That way, when yvou TNSERT
ustng a view, vou can e certain that vou will have a value for every columm
vou are recuired to have oovalue in,

Basically, this means that TNSERT, UPDATE, and DELETE can all be uged
with the views we created, As ||r||:_l| as the view returms any columns of the
tahle that are not null, the view can enter the appropriate values into the @hle,

There are also non-updatable views, A non-updatable view 5 a view tha
doesn't nclude all the HOT NULL columms. Odher than creatmg and dropping
i, the only thing you can do with a non-updatable view 1s SELECT from it

Other than using a CHECK OFTIOM, I don't really
see what the point of using a view and TNSERT is.

It's true, you won’'t use views very often to
INSERT, UPDATE, or DELETE.

While there are valid uses, such as forcing data integrivy with
hl‘rH{l[a-. ﬂ‘"l“'[;li]‘:\.' il" f"-‘l.‘i'-|1'| | (%] Fi]l‘l[JIF {111 |I|.|.' |;.'||:l||.' i.l.il'“. [LH]
INSERT, UPDATE, and DELETE. An INSERT o a view
might come in handy i the view reveals only one column and
the rest of the columns are assigned NULL or defaolt values. In
that case, then THSERT might make sense. You can also add

i WHEERE clause to your view that wall restrict whit you can
INSERT, helping you imitate a CHECK constraint in MySOL.

To make things even more confusing, you can only update views
that don’t contain aggregate operators like SUM, COUNT, and
AV, and operators like BETWEEN, HAVING, IN. and NOT IN.
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An u]x[ata])le
view includes all

the NOT NULL

cnlumns {rum tl1e
tables it references.




constraints, ind transactions

When you're finished with your view

When vou no longer need one of your views, clean it ap by using a

DROP VIEW stzwement. I's as sumiple as:

DROP VIEW pb dimes;

Dum

(\l: Is there a way to see what views you have created?

A: Views show up just like tables in your database. You can use
the command SHOW TARLES to see all views and tables. And just

[ike a table, you can DESC a view 1o see ifs structure
(}_,: What happens if | drop a table that has a view?

A: It depends. Some RDBMSs will still allow you to use the view
and will retum no data. MySQL will not let you drop a view unless the
table it was based on exists, even though vou can drop a table that
participates in a view. Other RDEMSz have different behaviors, It's a
good idea to exparimant with yours to see what happens. In general,
it's best to drop the view before you drop a table it's based on

thereare no
b Questions

(’)___: | 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: For that, we should talk aboul transactions. But first, Mrs.
Humphries needs to get some cash.

CHECK constraints and

views both l‘l'ElP maintain
control when you have
multiple users,
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fransactions cone wild

When bad things happen to good databases

Mrs, Humphries wants to transfer LK samoleons from
her checking o her savings, She leads o the ATM...

shie checks the balanee ol her L'I:ll'l'kj'll'_'| anel -\:niu;._;:-.
AwCCeEnt

1000 SAMNOULEANS 30 SANOLEANS
IN CHECKING IN SAVINGS

.-l. I',:- -|": k
ey

H]]q' w.'l.;]q'q'l_:-.

TRANSFER 1000 SAMOLEDONS
FRON CHELRKING TO SAVINGS

h]ll' |ll|!—~|||"1 [lll' ||1|||II!I-.

f The power comes back on.

CHECRING Ebﬁ,urﬁﬁ 3 Shie checks her checking and savines balances,
falSfshetaln. ﬁ D SAMDLEANS 30 SAMOLEANS
| [N CHECKING IN SAVINGS

|I|lf
The ATM beeps then goes blank. /
S

The power’s gone out.
Where, oh where, did Mys. Humphries'

samoleons gol
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What happened inside the ATM

l

SAVINGS & LOAN

DATAVILLE

Hl:rrl'. where The

Powier 'lu'ch.'_ D'..J._

_ Sewaiw

L PAWER

How could we have prevented the
ATM from forgetting about the INSERT
part of Mrs. Humphries' fransaction?

ATM:LA LR LR LA LA

ATM: HEY. IT'S ARS. ETHEL P. HUMPHRIES. HI MRS, ETHEL P
HURPHRIES! tACCOUNT _ID 382211

Myrs. Humphries: Tell me how much money | have,

ATM: flinking ISELECT BALANCE FRON CHECKING WHERE
ACCOUMNT IO = 38221
SELECT BRLANMLCE FROM SAVINGS WHERE RCCOUNT_IC = 3822 1:1

SO THRT"S5 1000 CHECKING. 30 SAMINGS

Mprs. Humphries: Transler this 1000 samoleons from cheeding o
R T T

ATM:THAT'S A TRLL ORDER. NRS. HUMPHRIES. BUT HEREGOES:
(CHECKING _BAL = 1000. 50 SHE HAS ENOQUGH AONMEY!

(REMOVE 1ODO FRON CHECKIND]
(INSERT BEEEPF....

ATM:

ATM:
ATM:z2z2z222222
ATM: yaUN

ATM:HEY. IT'5 NRS. ETHEL P. HUNPHRIES. HI NRS. ETHEL P.
HUNPHRIES! CtACCOUMT _t0 3822 1)

Mrs. Humphries: Tell me how much money T have,

ATM: Thinling(SELECT BALANCE FRON CHECKING WHERE
ARCCOUNT 10 = 3JB221:

SELELT BALRNLE FROM SAVINGS WHERE RCCOUNT _ID = 2B221:)
SO THRAT'S 0 CHECKING. 30 SAVINGS

ATM: 00Ul THAT'S NY SCREEN YOU'RE POUNDING ON.
BYE MRS, ETHEL P. HUNPHRIES!

Meamwehile, across town...
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transactions gone wild, part deux

More trouble at the ATM

Johin and Mary share an account. On Friday they ended apat two differemt
ATA machines at the samme tme. They cach iy o withdraw 500 samoleons,

L

Acwount balance:
350 samoleons

ATM:0OH, IT'S YOU RAGARIN. JOHH
WHAT. 940U THINS ['M RADE OF

NONEYP
John: What's v balance?

ATM: [henkinr {SELECT
CHECKING _BAL FRON RCCOUNTS:)

350 SANDLEONS
John: Give me 300 samoleons

ATM:THAT S ALL YOU THINKE I'R
GOOO FOR, TO GIVE RE MONEY
JUST USE NE AND THEN IGNORE NE

[CHECKING _BAL » 300. HE HRS
ENOUGH RONEY) 350 samoleons

[REMOWE 300 FROM CHECKING]

[SUBTRALT 300 FROA

CHECKING BAL] 50 samoleons

fidnt lakes the maney and v, ;r\

) This is wheve
ATM: 90U NEVER CALL, 90U MEVER +4hin
URITE. BYE JOHH.

435 went wrond
o
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Here's the database keeping tally
ef how muth 15 i Mary am—d
John's shaved azeount

{

350 samoleons

Isi National
1 Savings

ATM: NARRY. HIYA
Mary: What's my balance?

ATM: 7linding (SELECT
CHECKING _BRL FRO® RCTOUNTS:]

350 SAROLEONS
RING RING

Mary fiddles arowd s her perse fookisg for fey
el |i"-'||lI'!l'|'|I'.

Mar}': Canver e S sagmiolenns.
ATM: 40U BETCHRA

(CHECKIND _BAL » 300.. SHE HAS
EMOULH NOMNEY]

[(REROVE 300 FROM CHECKING]

(SUBTRACT 300 FrROM

-250 samoleons CHECKING _BAL!

ATM: YOU'RE BROLY OVERDRRARUN,



constraints, views, and transactions

Wouldn't it be dreamy if a series of
SCL statements could be executed as a
group, all at once, and if something goes
wrong be relled back as if they'd never
been executed? But it's only a dream._..




anatomy of a

It’s not a dreaw, it’s a transaction

A ransaction i o set of SO staements that accomplish a single
vt of work, To Mrs. Humpheies” case, a nansacton would consis
ol all the SOL statements needed 1o move the money from her
checking account o her savings account:

(. If the checking balance >= 1000

'| ;

o : Subtract 1000 from checking balance |
_ rd :
these theee attions mak, o Add 1000 to savings balance ;
L,:I.:r; r'"'f'llf _J”‘:‘-ﬂi' 'Ae-.'.:r-|-: : . T B AT
Her e ||:' 1ia !.'l'nin'!.-].;‘_f- o

John and Marv were each oving w pertorm the same transaction
ab the sarme g
i Laly
John and Hary were both er';n':"l 0 ake

~  out 300 tamolecns at the same Lime

| .
\ '_: Distribute 300 samoleons Distribute 300 samoleons

|
VOIS fir e s
* transaction ai

"III' .|'- 1 1

The L of4 Bank

at the I National

Account balance: ; el
Sdvinas '

350 samoleons J

In the case uI'I]||I|1| anel :'l.lnl'}. the 1st National ﬁ.l'l."m'..{w

\l‘l[ hll‘ll”hlll.l ||:|'|."|' |.l|.'|']t .l”':".'l-t'(1 [EN ENTN T || ']lt' HEIRERIE

even o gquery the balance, unl the Leli Bank ATM was

finished with the wansaction, thus unlocking i,

During a transaction, if all the steps

Ao F
1’=n""\||". Tr r}l".'.Jl'.J_'_I'.l'r- -

can't be cum]:letEc[ without interference,

none of them should be cnmpleteJ.
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constraints, views, and fransactions

The classic ACID test

To help you decide what steps in vour SOL can be considered a rransaction,
remermber the acronym AGID. There are four characterstcs that have 1o
b true belore we can call aset of SOL spmements a transacuon:

—_—_— —_— —_— —_— — — — — o
5
{ lli' Jl'l'ﬂﬂl“ |
All al’ the picces of the transaction must be completed. or nene of I
them will be completed. You can’t execute part of a ransaction. Mrs.
Humphries” somoleons were blinked imo non-exisience by the power I
outage because only part of the wansaction ook place.
]

—_——_ —_— —_— — —_— — — — —= = = =

ACH: CONSISTENCY

|
A complete transaction leaves the database in a consistent state at the end
ol the ransaction. At the ened of both of the samoleon tansactons, the I
money is in balwee agen. [n the first case iCs been translereed o savings:; I
in the second it's been translated into cash. But no samoleons go missing,

— e . p— oy
Ll
‘H lI}' ISOLATION
l=olation means that every ransaction has a consistent view of the
clatabase regardless of other wansactions wking place ar the same ame, I
This 1= what went wrong with John and Maryv: Maryv's ATM could see the

balance while John's ATA was completing the transaction. She shouldn’t

hawe been able to see l.hl.' balance, or shauld have seen some sort of I
“transaction i progress” message
— — —  — — — — — — — — — — J

main database, 15 a vecord of Mrs, Humphries” iransaction had been

o " — o — .
'll ‘D: DURARBILITY |
Alter the transaction, the database needs 1o save the data corvectly and
protect it from power outages or other threats, This s generally handled
through records ol transactions saved to a different location than the

}wpl sonmewhere, then she might have potten her O samoleons back,

I
I
e e e )
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Mmanaging transactions i =q/

SQL helps you manage your transactions

Lets consider a very simple bank database. Our

thedking

chatabase conssts of amble of account holders, a S account_id gl
checking account table, and o savings account whble: account id 0= :J | Eiloncn
ThE:-'f are "_-"'"'-‘;JHH'I' jr.‘l!-l_nume
ARy more Eolumns here ﬁr‘sl_numu
but vou get the idea ) phon.a lluipIi
Y email account_id Sy
oddress | Lalance

We've got three SOL transaction tools (o
hielp keep us sale:

' \ 'H where your RDBAMS
START TWSHLCTIDN; ttarts fo Lrgek Your tode

This £raeks what
four SGL's 'd'-"*“ﬁ
START TRANSACTION keeps track of

all the SOL that [ollows until vou enter

either COMMIT or ROLLBACE.

"r’;:'l.-\' c \:ld.f

This tommits all Yol tode /"‘_}
COMIT F. fﬂ’ﬂ_ﬁ_ﬁ onde «:-D..';.r 'h&'f-'ll‘r\lu' -u:":'n it When "irou"rc hﬂ?i"j‘ m-l'.h x:l,m_.,
tede, you tan COMMIT it

S . to the database
IF vonn've got all yvour statements i place

anel evervithing looks good, tvpe COMMIT
i make it permanent.

-Irll'!u' é
T takes i
| . * You maht ba
s [ VT bagk - .
ROLLBACK; < }: bfmrf You started or You ean ROLLBACK +o
the fransaedion the way thinas were before
wou started
It somiething 150't quite right, ROLLBACK
reverses everything 1o the way it was .
e e L e Before you Where you
before you typed START TRANSACTTON. eTort o

No changes will occur to the database until you COMMIT

Vi
four tode
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constraints, views, and rransactions

What should have happened inside the ATM

I

DATAVILLE

SAVINGS & LOAN

tere s where Lhe
Power went out

Thanks to ROLLBACK,
fhe -C'ﬂ-“a']fﬂl T !:‘I;..?I':xrnrn{'.
was mever enteved, so
nothing ever thanged

ATM: LA LR LA LR LA.

ATM:HEY. IT'S RRG. ETHEL P. HUMPHRIES, HI MRS, ETHEL P
HUAPHRIEST (RCCOUMT 1D 382211

Mrs. Humphries: Tell me how much money | hive,
ATM: flinking (SELECT BALANCE FROM CHECKING WHERE

ACCOUNT _iD = 3822 1:
SELECLT BALANCE FROM SAVINGS WHERE ARCCOUNT_IO = 3B221:)

50 THAT'S 1000 CHECKIRG, 30 SAMINGS

Murs. Humphries: Transler this 1K samoleons [rom checking o
ST,

ATM:THAT'S A TALL DORDER. MRS. HUMPHRIES, BUT KERE GOES:
[START TRAMNSALTION:
SELECT BRLANCE FRON CHECKING WHERE RCCOUNT _ID -

Jgeel:)
ATM:SHE'S GOT 1000 I CHECKING. 50 I'LL KEEP GRING

ATM:(UPDATE CHECKING SET BALAMCE = BALANCE - 1000
WHERE RCCOUNT _ID = 2822 1:!

[IMSERT BEEEP.. ...

ATHh ON EMERGENCY POWER: ROLLBREK:
ATM:

ATM:

ATM: 2222222212

ATM:yAuN

ATM:HEY. IT'S MRS, ETHEL P. HUMPHRIES. HI MBS, ETHEL P
HUAPHRIES! [RCCOUNT _ID 382211

Mrs. Humphries: Tell e how much money T have,

ATM: Tlinking (SELECT BALANCE FROM CHECKING WHERE
ACCOUNT _i0 = 38B221:
SELELCT BRALANLCE FROA SAVINGS WHERE RCCOUNT _I0 =38221;

‘\"‘——-—%‘ S0 THAT'S 1000 CHECKING, 30 SAMINGS
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mysql and transactions

How to make transactions
Wﬂl’k Wth MYSQL Time-saving command

Tk o koo i il vl vor stoee] b crmaee il bl on pape 180, s il oo

A | iRk

_ By . - liekess il tlee RSN CRERTE TEELE xy sonmmets ghes s Tley amii
Before you can use a transaction with & Iﬁ'h@_]:., fallicsb], Rk po ot ool ot iy & CRELTE. THIELE frutsmmmi],

s L) o ke prmd ks sl b il mave. i dloas i e 1 pvmmces e Lokl s disia
yau reedd o nse the correct :ﬁtﬂrage engine. sriing, b 'y s i o b, i

The storage engine is the behind-the-seenes
structure that stores all your datalvase data and

structures. Somme tvpes allow transactions; some . "
CBEATE TAHLE “my oonts
types do nol, . -

s
"Nast nane" varchar (30} defaclt HIFLL,

Think back to Chaprer 4+ when you saw the

har {20) defanlt HULL
i) default NULL

‘gandar’ char{l) default FULL

‘EmallT varchar |’

SHOW CREATE TABLE my contackts;

Thirthdayt dats default HU

prafsxaion” varchar (50) defsult HULL
location? varchar{50) default NULL,
I status’ varchar (20) defaclt NHULL
Tl'li! LimE wys =
me{ =

El.'.! Lare ter=asts” varchac{l00) dasfault WULL

wking’ wvarchar(100] dafanlt WULL,

i
the -:{::raﬁc endine . | ENGINE=MyISAM DEFAULT CHARSET=latinl

;?.

Vou don't need o worry shout Although you could make the
Lhe last line of dest atter the code neates Uy removiay ihe
tlosing paventhesis [ speeities last Line and hackticks], you
how '_Lr data will be stored and can just copy_and paste it 1o
what eharacter st to wie. The create 2 table,

default sebbimms ave Fine For now

You need to make sure your storage engine
is either BDB or InnoDB, the two choices
that support transactions. o

InnoDB and BDB are two possible ways that your :
RDBMS can store your data behind the scenes.

They've called storage engines, and using either of these
: rypies enstres that you can use ransactions. Corsult a
:oreference for morve dilferences between the storage engines MySOL oflers,

...... e
For our purposes right now; it doesi’t matter which vou

l.'l!l.l WY, Tu l'll;Lllgt' VoL l'tlf_{im', (NETS] this r-‘lp'u!;l!-'.'.

ALTER TABLE your table TYPE = InnoDB;
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constraints, views, and rransactions

Now fry it yourself

Suppose we've upgraded all the pennies in our pigey
bank w qquarters.

Try the code below yoursell’ on the piggy _bank
table we created eardier in this chapier. First time
around, we're going o use ROLLEBACE because we
decided not to go ahead with our changes:

START TRANSACTION;

SELECT * FROM piggy bank;

UPDATE piggy_bank set coin = 'Q' whers coin= '"P';
SELECT * FROM pigay bank;<— Now Yfou see the thanges. .
ROLLBACK; s——We thanoed our minds

‘t
SELECT + FROM piggy bank; < —— ~nd "™ o

The secome time we'll wse COMMTT becanse we're okiy with the changes:

START TRANSACTION;

SELECT * FROM piggy bank;

UPDATE piggy bank set coin = 'Q' whare coin= "B';
SELECT * FROM piggy bank;=—— Noy You see the thanges..
COMMIT; = Make the changes stitk

il
SELECT * FROM pigay bank; {____,__...a.-.d naw You still do
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Fill in the pigay_bank contents after piggy bank
these transactions. Here's how it

win_year

looks now:
1950

1972

2005

ol|z|-|o|&

B | L Ry |-

1799

START TEANSACTIONM;

&
8
a3

toin_year

UPDATE piggy bank set coin Q' where coin P

AND coin year < 1570;

B | € R | =

COMMIT;

START TRANSACTION; id toin win_year

UBPDATE piggy bank set coin = 'N' where coln = "Q7;

1
2
ROLLBACEK; 3
4

START TRANSACTION;

id tain in_year

UPDATE piggy bank set coin = 'Q' where coin = "N'

AND coin year > 1850;

ROLI.BACK:;

START TRANSACTION:

id toin tlhgnr

DY wl - 10"

UPDATE piggy bank s=t codn = where coin

AND coin year > 1580;

COMMIT;

START TRANSACTION; id coin toin_year

OPDATE piggy bank set coin = 'P' where coin = "H

AND coin year > 1970;

B | L3 | RS |-

————— Answers on page 492.
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Dum

0_,: Do you have to start with START TRANSACTION, ar
will COMMIT and ROLLBACK work without it?

A: You have 1o tell your RDBMS that you are starting a
transaction with START TRANSACTION. t's keeping track
of when the transaction started so it knows how far back to unda

everything.

0__,: Can |l just use START TRANSACTION so that | can try
out some queries?

A: You can and you should. [t's a great way o practics
queries thal change the data in your tables withoul permanently
changing the tables if you've done samething wrang. Just be

sure you COMMTIT or ROLLBACE when you're finished

thereqare no
b Questions

constraints, views, and ransactions

Q_: Why should | bother with the COMMIT or ROLLBACK?

A: Your RDBMS keeps a record of evarything that kas been
done when you are inside a transaction. IUs called a transaction
[0, and it keeps getting bigger and bigger the more you da.

It's best ta save using fransactions for when you really need o
be able 1o undo what you're doing to avoid wasting space and
making your RDBMS have o work harder than necessary to
keep track of what you've done,

I still need a way to keep peeple completely out
of certain tables. My new accountant should anly
be able to get teo payroll tables, for example. And
I need a way to allew some people to SELECT data,
but NEVER INSERT, UPDATE, or DELETE data.

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.
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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 iii.

TRANSACTIONS

This is @ group of queries that
must be exetuted 'liﬂﬁd'rhﬂ' as a
writ. £ they tan't all exceute

w'ﬂ:]mu't in{tﬂu‘?ﬁﬂm then none
of them tan

START TRANSACTION is
used to tell the RDBMS 4o

begin a transaction Nothing
4 is permament until commrT

is issued. The transaction will
tontinue until it is tommitted or
9 ROLLBACK tommand is issued,
whith vedturne the database 1o
the state it was prior to the
START TRANSACTION.

490

VIEws

Use 5 View 44 the
4 uery as 5 'f:aHe. Gr:::’.h

Fhip
nale m}] Complex qWeries ink,

UPDATABLE VIEWS

These are views that allow
you to change the data in the
underlying tables These views
must tontain all NOT NULL vows
of +he base table or tables.

Views that tan't be wed 4o

INSERT or UPDATE :
the base table. il

—

CHECK CONSTRAINTS

Use these £o only allow spetific

values to be inserted ov upd
in a table. ik i

CHECK OPTICH
Use this when ereating an
wpdatable view to force all inserts
and vpdates to aatisfy 2 WHERE

tlause in the view.




constraints, views, and rransactions

If he runs the SELECT on page 470 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 treated or the
EELECT when it uses the view

you arne nere e 491



sharpen =clution

_ arpen your pencil
2 Solution
Fram page 488,

looks now:

START TEANSACTIONM;

AND coin year < 1970;

COMMIT ; K No matthes, so no thanae

START TRANSACTION;
UPDATE piggy bank set co

BEOLLBACK:; &= ____— Rollback, no thanae

START TRANSACTION;
UPDATE piggy bank set coin = 'Q' where
AND colin year > 1850;

ROLLBACK; £ —— Roellbatk, na

STARET TRANSACTION:

e

UPDATE piggy bank set coln = 'D'" where coin

AND coin year > 1580;

COMMIT;

START TRANSACTION;

COMMIT;

UPDATE piggy bank set coin = 'Q' where coin =

Fill in the pigay_bank contents after
these transactions. Hera's how it

piggy bank

win_year

1950

1972

2005

huu-r;

1799

toin_year

1 0 10
2 P 77

3 N 1005
4 & [EEE)

wmin_year

ill - It‘t” '.\':'1::-1_&- |_:|_|j_]| - |_'_| X

1 0 150
2 ; i
3 N 105
4 -

|93q

coin = "H'

win_year

id

1 150
2 F 11
k| N 200
4 Fal 19599

Ty
L

=yt

This vow is aflepled =

1 L
2 P 1973
1 N 20005
4 L [BEE]

win

P " " i . ) ) . 1 ] f
UPDATE piggy kank set coin = 'B' where coin = "N -
2 il
AMO coin year > 1970; o | 10
4 This row & J“rﬂl-fd — - T
4 [ 1949

492
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12 security

Protecting your assets

This move is called
a left outer join.

Hey Dexter, not so
fast. You don't have
permission.

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 incomectly, 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 conltrol over who can do what with your data.

this is a new chapter 493



data-entry

User problems

Clown wacking ook ofl i such a g way that the Dataville
Chy Coumetl hadd 1o ermgaloy aowhole team ol people o mack
clowns and add the data w the clown tracking database,

LUlnfortunately the tean was infiltrated by a clown disginised in
ordinary clothes who went by the codename of “Georee” He
caused a number ol problems in the database, meluding Lost
chata, modihied data, and r|l':u'='§.' L|tl|.ﬂit ate recordds that r-n]}'
exist becanse of his deliberate misspellings, Here are a few of
the problems with the clown tracking database:

INVEST

T

# e
feorge” ),

unde Eover o

=l TN

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.

infe_adivities

adivities

i ey

L achivity_id 0=

[

activity_id ey H

activity

lewation

L location_id 0w

-l |

location

down_infe
id O
name
gondmr info_location
description " 1 ] i —
baoss_id location_id i e
Whan
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security

Avoiding errors in the clown tracking database

George quit before anvone noticed that he was sabotaging the data, and now we're
lefi picking wp the pieces. From now on, when we hire new peaple, we need o give
them the ability w0 SELECT [rom the database so that they can identily clowns, B
we want to keep them [rom INSERTING data. Or UPDATING. (r anvthing else
el wes e Tzl tiene w0 el estensive backoround chedcks.

We'll also need o be careful; when we ask new emplovees to DELETE data ta trv 1o
fix f:':'l:lr_','e'-i imistakes, |.|!Jl.":~'l cstthed el i Ltt'lc'linu ulHl{| clala :|.|H||;’_-| with the bad.

s e o protect the clown-trcking database before other clowns like Georoe
destroy 1t completely.

N PB!I YUUI‘ Pﬁﬂﬂll
_}h Protect the clown-tracking database from possible clown sabotage.

On sach side, write some quearias that new employees should or
should not be allowed to do. Include table names when possible,

New employees should be allowed to: Mew employees should net be allowed to:

P - " 1 mOAD - - m
example: SELECT 4rom activities example: DROP TABLE on tlown mfo
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sharpen fio

rpen your pencil
a ySolutitm

= s

. = [ i
erample: SCLEL | 4vom attiviCies

SELEL [ tvrom Llown into;
[ [ I
Yo _-_|:".|'.'|]._--t'-.. .,'.."_:l'\.ll Fab

Mew amployees should be allowed to:

Protect the clown-tracking database from possible clown sabotage.
Cn each side, write some queries that new employees should or
should not be allowed to do. Include table names when possiole.

Mew employees should not be allowed to:

AR A "
"_':l'.-'rrn'lrll'_ ..r.-""':" I."::'--' E on tlown into

oAt TAD T i | aal |
L."xﬂ':' | #ABRLE on Llogwn inko; into alTivrlies

attwities, into lotdtion, lotation

{ o | |
on Llown into, into attiwers, aitivities,

i i ¢
infa [aldtion, (ofation

[ E on tlown imto, inte attivities, attivties,

InTo [oldTion ol ._-I; 10n

There’s good news, we can stop clowns
like George from destroying our data!
H{,!'] i }_?;ix'l-!— s the .||r'|'|il'3. tor comitrol what o |'|:r|||.!n_~.¢':'-.
can and can't do o the clown-tracking datalase
Before we can. though, we need to give him, ancd

l."'.'l‘r"!.IIIII‘ l.'l.‘-l' ‘-\.||1| LS Our 1|i||i||.lul"'1' i user account,
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security

Protect the root user account

Up to this point, we've only had one user in our database, and no password.
Arvvone with access 1o our termmal or graphical mterface w our database
has complete control over the database,

By default, the lirst user —the root user— has complete control over
evervihimg m the database. This 15 moporiant, because the root user needs
to be able to create user accounts for all other vsers. We don’t want o
[imie what the root user can do, but we dowant o L_';i'q.'l.' G Podot acconnnt a
T::n:-z.-i'l.n:lr:l. I ?hl'g'H{,:i'L, the command s .-i1:||.|:|]!;.'

SET PASSWORD FOR 'root'(@'lcocalhost' = PASSWORD ('b4dclOwnZ') ;

-~ ¥ \

T X Lol o1 )
I'he username of our otalhost’ indicates that this  This is the password we

. | o 1, i | +
root user is simply 'root '+ where the SHL software those for our root user
it instafled and Funhing,

Chher RDBMS technigues vary, Chranle nses;
alter user root identified by new-password;

I you're wsing a graphical mierface o vour database, vou'll probably fnd
a much easier dialog-driven way to change passwords. The fmportant
point is not so much how you do it, but that you definitely
should do if.

Conzult RDBMS-specilic documentation for information on protecting
the Foot account.

there jare nc
Dumb (E?.IE:ﬁﬁQHS

0_,: I'm still not clear on what that “localhost” means. Can you Q_,: But what I'm using an SQL client on a machine
explain in more detail? somewhere alse,

AI localhost means that the computer you're using 1o run A: This is known as remote access, You'll have ta tell the query

your queries s the same computer that your SOL RDEMS isinstalled  where the computer is. You can do that with an IF acdress ora

on. localhost is the defaull value for this parameter, so hostname instead of localhost For example, if your SQL software

including it is cptional. was installed on a machine called kumguats on the C'Reilly network,
you might use something fike roct@kumgquats. oreilly.
com. But that's not a real SOL server, so of course it won't work.
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creating a new user

Add a new user

Here's a question with an obvions answer for you:
How do you think SQL stoves information about users?

In a wble, ol course! 8O keeps a database of data about isell.
It meludes nser wds, wsernamees, passwords, and what each user s
allovwid] 1o dio 1o each database,

To ereate a new L=, e Ol s with a username and a
|1:|-5--.u|rt|. There"s mo actual HL_}']. cormmmand o ereate o user, bt
mest RDBMSs will use something like this:

Heve s The user

" i
namE Tor our nEwWEsT

B T R T T

[ =
emplovee, Elsie

— SQL does not
CREATE USER elsie specify how to
IDENTIFIED BY 'cl3v3rp4d4sSwlrd'; or] manage users.
::P . .Watch it! User creafion varies
Floves o v d s : from RDBMS to
IETE 5 REr Paiywor fd—

RDBMS. You need to check your
i documentation to find the cerrect
i way to create a user in your RDBMS.

Couldn't you have restricted
Elsie from certain tables at
the same time you created
her accaunt?

We could have, but sometimes we
don't know exactly what access we
need to grant from the very beginning.

Bt we =il have to decicde :'\':u'll'}. what our user
will get access to. We'll do one thang at a timne,
We'll create o user and then grant him the specilic
AU CETRS |||" ||1"'1|'\. .'\.IIIII ||H'|| "-'l-l!'-" I?“l i: .I” |1'l;_':l'|||1't
Le=liwre were inished, The advantage 1o knowing
how to grant access mdependently of creatmg a wser
15 that i _ui".':*\' us the :||=i]i1§.' T ||1:|]v:-=' |]J:|||:;_{1"1' [ERRIETSI S

aveess later a5 our datalbase L'h:m_u'r-.



Pecide exactly what the user needs

We've creared Elsie’s account. As it stands right now, she has no permission o
o amyvthimg. We have 1o use o GRANT statement 1o give her permission

to even SELECT from clown_info.

Unlike omr roon account, which has permission to run any SOL command on

anvihing i the database, the new users we ereate bove no permission, The

GEANT statement can be used to give specilic rights to users of our databases,

Here's what the GRANT can allow us to dio:

woodland cottage & Database name

f/f'_ ldsers

H,l

N

!

security

S
, ralking_animals
| kil onimal_type st I /"If
1 1 Ilue bird L) : '-—Fllrv—t-'-I
2 bager : L 'f‘\\
H
3 daar r— 1 T | root
| a4 nequirral ¥ . J IHL-"EI‘
| L — chores / j% II
| chore_id thare_nome e lastion - ‘
| 1 wiithing ug #30 pm kitchen I.
l 2 vewing 1000 ami Maop \llTJ'
| |_ 3 coaking 5:00 pm kitehen | [
I'\_ i maiking budy 135 am badragm | i
— e '_______' grumpy

Only some users may modify particular tables.

Only the person i charge should be able to add new chores toothe
chores table. Only soof cim INSERT, UPDATE., and DELETE cliores.

However, fappr s o charge ol the talking animals wable and may

ALTER the strueture of i, as well as perlorm any other operations oo it

The data in a specific table may only be accessible
to certain users.

Everyone except grmfy can SELECT [rom the talking animals
tihle. He doesn't like talking animals.

Even within tables there might need to be

permissions: some users can see certain columns,
but not others.

Evervone excepl doper can see the instructions column in the chores tble

(e just confuses him),

'-Jf- 1 -‘I-|||-.J-
[} JL J t_
bashful doc dopey
8 g g
Lll';ii I.i:-
JL J '|_ JL
happy slespy sneezy

You can control
e:;actly what users
can do to tables and

columns with the
GRHLNT statement.



GRANTIng permissions

A simple GRANT statement

We know that Elsie has no permission to do anvehing at this poine. She

can sign o the SO software using her wsername and password,
but that's i, She needs to be able to SELECT from the clown info
table, so we can give her that permission. We need 1o GRANT

|‘1:'|'||1isnic:-n T Elste. We'll use this statemeni:

)
Mser is ar
5 granted pPermission

J:l'-' ;E|'_£|::T

)
"

GRANT SELECT ON

clown info

TO elsie; -

-_:!IIT'\_\_‘_,_,_,-'-""-

table

we name here

r Li
vy om THE

find the wsername we're
oy ar.J.'_ur.:_!, the permmission

to is elsie

Elsie also needs SELECT permission on the ather climmn-tracking

taldes so that she cin use joins and subguenies in her SELECT
statements We need o separate GEANT statement for each table:

GRANT SELECT ON
GRANT SELECT ON
GRANT SELECT ON
GRANT SELECT ON

500 Chapter 12

activities TO elsie;
location TO elsie;
info_activities TO elsie;
info location TO elsie;



security

Wow that we've got Elsie under control, try figuring out what these GRANT statements do to the
woodland_cottage database you just saw on page 499,

The code What does the code do?

1. CEANT INSERT ON magic animals

.IlU Ijoc; li-|-|+-I-I-rrl-r::jj::i:1ll1Frrrr-:jjjj::1 jjjj Frrrr::jjjj: 1111 4 I-rr-rjj::-|l
2. GEANT DELETE ON chores

M ey, ke e HROL IR SRR i ey R T
3 GEANT DELETE OH chores

TO happy, sLlespy e e

WITH GRANT QPTION: = sesseseiiveronnes T A R PR s i

4 GRANT SELECT (chore name) ON tolumn name
chores TO dopey;

------------------------------------------------------------------------

5  GRAENT SELECT, INSERT ON
talking animals
Seiaheay 0 e oo

6. GRANT ALL ON talking_ animals
TC bashful;

Mow try Lo write some of your own GRANT statements.

R Gives Doc permission to SELECT from chores.
8. Gives Sleepy permission to DELETE from

talking animals, and il also gives Sleepy
.................................................................. pEﬁ“FEﬁiDn tl:l '.:ll"{:ﬂ'_ﬂ'l‘ thE—' UELI‘.‘.LE .rrum
talking animals to anyone else,

g Gives ALL of the users all permissions on chares.

10, This allows you to set the SELECT privilege
for Dec all at once for every table in the
woodland cottage database.
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exercise =olution

The code

1. GEANT INSERT ON magic animals
TO doc;

2, GRANT DELETE CH chores
TO happy, slespy;

3, GRANT DELETE CH chores
TO happy, sleepy
WITH GRANT QPTION;

4. GEANT SELECT(chore nam=) ON
chores TO dopey;

5  GRANT SELECT, INSERET ON
talking animals
TO sneezy;

6. GRANT ALL ON talking_animals
TO bashful;

Now that we've got Elsie under control, try figuring out what these GRANT statements do to the
woodiand_cottage database you just saw on page 499,

What does the code do?

Allows dot to [NSERT into the
magie_animals table.

Allows happy and sleepy to DELETE =~ &—-—"

-Fi'm-n {.h! thores £able

Allows happy and sleepy to DELETE from the
thores table and give others the same permution.

A

Allows da?t‘f to SELECT $rom Ju.EJl; the

thore_name Lolumn in the theves table \

Allows sneezy to SELECT and INSERT
mto the ti|kmﬁ_imma!-’: table

Bllows Elilsh:ul to gELE—CT. uPDf“ITE-; |H£E—-F'.T
ard DELETE on the {alklhﬁ_immah table

Now try to write some of your own GRANT stalements.

7.  QRANT SELECT ON thores TO dot;

8. &R,HHT DELETE GH ‘E.ﬂfklnﬁ_.‘lnmalt TO
sleeyy WITH GRANT OPTION;

9. GRANT ALL ON thores TO bashful, doe,
dopey, grumpy, happy, sleepy, sneezy;

10.  GRANT SELECT ON woodland_cottage #
TO dot

502 Chapter 12

Gives Doc permission to SELECT from chores.

Gives Sleepy permission to DELETE from
talking animals, and it also gives Sleepy
permission to GRANT the DELETE from

talking_animals fo anyone glse,
Gives ALL of the users all permissions on chorss. k/

This allows you to set the SELECT privilege é
for Doc all at once for every table in the
woodland cottage database.



GRANT variations

In the exercise vou just did, you saw the majo
variations of the GEANT statement. Here they are:

e
S
- -
—

e

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 somncls confusang, Taan i hi11|.|:|j-. means that if the vser was piven a SELECT
on chores, he can give any other user that same permission (o do SELECTs

I
on cnores,

A specific column, or columns, in a table can be used
instead of the entire table.

The permission can be given o 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.

_IL|-=I list each |:u~r'|'|ti:~'.-;|uu violl wianl o grand on o Galale wising s commua afier each,

GEANT ALL gives users permission to SELECT, UFDATE,
INSERT, and DELETE from the specified table.

Its simply o shorthand way of saving “gve users permission o SELECT,
UPDATE, INSERT, and DELETE from the specified table.”

You can specify every table in a database with
database name.*

Mueh like vou use the * wildearvd mnoa SELECT stiement, this s ifiess all the
tables moa database.

security
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REVOKE siztement

REVOKE privileges

Suppose we decide 10 remove the SELECT privilege we gave to Elsie.
T do that, we need the REVOKE statement.

Remember our simple GEANT statement? The BEVOEE syntax is
almost identical. Instead of the word “grant,” if's “revoke,” and
mmstead of “o™ we use “from.”

We've vemoving the

— SELECT prvlese

REVOKE SELECT ON
clown info
> FROM elsie;

We reveke Fram d Lsey
mstead of ranting 4o

You can also just revoke the WITH GRART OPTI0N but leave
the privilege intact. In this example, bapbr and sleepy can sull
DELETE things from the chores table, but they can’t give anyone
else that privilege any longer:

We've whr removing the

GRANT OPTION privilege. ).

.--"'_'_'A"‘-—-...
REVOKE GRANT OPTION ON
DELETE ON chores

/;?FRQM happy, sleepy;

Users happ

OPFY dnd sleepy s, oL
[I)E!_ET E, Just ot ﬂjrznf ::
eise that privilege I e

You da that, Jim,
and T'll revoke all of
your privileges for an
entire manth,
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REVOKING a used GRANT OPTION

Consider this scenario. The root user gave steefiy DELETE
privileges with GRANT OFTION on the chores table, Then

derpy wave sieezy DELETE privileges on chores, wo,

-—h—-ﬁ-

—— | f
gives DELETE _..'II _ - = JL
raal on Ehoves with sleapy - d PELETE sneezy

GRANT OPTION

on Ehores

?"rli| ke thes pesce veser o ||:m]_l'|-. bew mmanael el takes the i:ri';ih'ug' away fromm n".-'r}':-r. Te wall
also be revoked from seeezr. even though she only revoked it from sleepy.

Pl N\

—-

':|:::I.>\|I' dees

e « DEI TT nothing, but

D: ::r:ﬁml;'-f- s I|II "'“”2:?!""” o II

'ri:?R_-"*.T-rT DPT ION F 'i’rn'llf?lr dlse jll_
rock brom ;lgc-h. sleepy sneezy

Aside effect of the REVOEE statement was that sueesy also lost the
privilege. There are two kevwords vou can use thiat will ket vou
control what vou want to happen when yvou're revoking,

— BRANN
‘PoaweERw

You're about to meet the keywords RESTHICT and
CRSCEDE. What do you think each one does?
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more precise “EVORKES

REVOKING with precision

There are two wavs o revoke privileges and
enstire that vou're not affecting users other
than the one you want . You can use

the keywords CASCADE and RESTRICT

I”.I;!.I-'LEH whio km‘p.-a :-Il1ll] whion loses ther gves DELETE
privileses more precisely +h gives DELETE
rool on Choves wi _ sleapy h nesmy
GRANT OPTION b

The first, CASCADE, remanves the privilege from the user you target (i this
case, sheepy] as well as anyone else that that user gave permissions Lo,

REVOKE DELETE ON chores FROM sleepy CASCADE;

CASCADE means the
/ \ vevoke will abfeet anyone

™ down the thain, as well as
the original € target

sleepy does

revokes DELETE nothing, but

on theres with smeezy loses his

QRANT OPTION privilege also Ji
root i :|r:e5-'\l|r sleepy S

Lsing RESTRICT when you want o remove a privilege from a vser will
veturn an error i that user has granted privileges oo anyone else.

REVOKE DELETE ON chores FROM sleepy RESTRICT;

V:-_\ IF sameone else will be

abkected, usimy RESTRICT
X A '?lcuur I'?‘{"u"ﬂfff
statement will retuwrm an
brye o vevoke ~ erron
D L..ETE- on Lhores - but fails because
root wl‘{_‘h -P'rclm Sltfw ﬂggp}r :hEELT will ‘”59 hf sneezy
ur{fﬂtgd

Both reiain prvileges, and soof recewves an ervor, She's soopped
trom making the change and gets an cvvor becanse 1wall also
have an ellect on ez,
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_ q@;pm your penci

GRANT SELECT, INSERT,
GEANT ALL ON clown info
INSERT ON

GRANT SELECT,

GRANT DELETE, SELECT on
WITH GEANT OPTION;

GRANT INSERT {location}),

Someone keeps giving Elsie the wrong privileges.
Write the appropriate REVOKE statements to return
her to her safe SELECT-only status.

CELETE

TO elaie;

wctivities

info

DELETE ON

location TO elsie

locations TO elsie;

are herg »
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another sharpen solution

% Muﬁuﬂ Someone keeps giving Elsie the wrong privileges.

Write the appropriate REVOKE statements to return
her to her safe SELECT-only status.

GRANT SELECT, INSERT, CDELETE ON locations TO elsie;

REVOKE INSERT, UPDATE, DELETE ON lotations FROM elsie;

GEANT ALL ON clown info TO elsie;

REVOKE |NSERT, UPDATE, DELETE ON tlown_info FROM elsie We want to [eave

?rw'lcﬁﬂl 10 we've
net REVOKING
everything,
GEANT SELECT, INSERT ON activities TO elsie;

REVOKE INSERT ON activities FROM elsie;

FEE A A S AR SRR RE AR EEBEEEE FEEFEEEE SR A F R A P T T T T P S PP S S T e T F R T T T T TN T FAbEFEEEE R

Another way ‘fou
tould have done

these is 1o REVOKE

everiything anc then
GRANT what. you
REVOKE DELETE on info_lotation FROM elsic CASCADE; need %

GRANT DELETE, SELECT on info location TO elsie
WITH GERANT CPTIOCN;

GEANT INSERT (location), DELETE ON locations TO elsie;

REVOKE GRANT INSERT(loeation), DELETE ON lotations FROM elsie;

-----------------------------------------------------------------------------------------------------------

Looks like we tould alse wse 3 éﬂfihﬁrﬁ;‘:h ............
make sure she can still CELECT lotations

And we'd better make sure the hasn't
anyone else the same privileges she had

5' VEn
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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 tabla?

A~ Good gueshon. It's actually a pretty
u=alass 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 GEANT,

Q - Are there other GRANT statements
thal are just as useless?

A: Almost all privileges by column ara
pretty useless unless they are in conjunchion
with 2 SELECT in the GRANT.

(\J__: Suppose | want to add a user and
let him SELECT from all of the tables in
all of my databases, |s there an easy way
to do that?

therejare no
Dumb Questions

A: Like much in this chapter, it depends
an your flavor of RDBMS. You can grant
global priviteges in MySCQL like this

GEANT SELECT ON

TO al=sis;

*

The first asterisk refers 1o all database, the
second to all fables.

Q__: Sois CASCADE the default if you
don't specify how you want to REVOKE?

A: Generally CTASCADE is the defaut,
but once again, check your RDBMS for
specifics

Qj What happens if | REVOKE
something that the user didn't have to
begin with?

A: You'll simply gel an error telling you the
GRANT didn't exist in the first place.

security

0_; What happens if two different
people give the user sneezy the same
privilege that root is revoking in the
previous axample?

A: That's when things star' fo get tricky.
Some systems will not pay atention to whera
the GEAMT came from when CASCADE is
used, and some will ignare it. It's yat anather
case of checking the documentation on your
particular software.

0_} Is there anything in addition to
tables and columns that | can use GRANT
and REVOKE with?

A: You can use them with wiews in exactly
the same way you would a fasle, unless

the view 13 non-updatable In that case, you
wouldn't be able to THNSERT if you had
permission to. And just like atable, you can
grant access lo specific columns in a view

Se if T want five different users to have the seme permissions, T just
add them all with commas at the end of the GRANT statements, right?

'iIH'i'iHI' VWS 11 -a]wt']lii' WaYs,

That will definitely work. And when you have a
few users, that's definitely the way to go.

HLJI A YOur urg;upiﬁ;llinan LTS, :.nu'" slant low ]|.|lﬂ' I'Fil:—i‘it‘.‘i c:l- ] ol
You might hive W people who are devoted to data entry; and only
need to insert and select from certain tables. You might also have
ihree rower UseTs whioo tieed 1o be able o do ::||:.|||i||_1_r_, and lots of
users who just need 1o SELECT. You may even have soflware and
wel :|]J||lit'::|li1llh that connect o Vi database and need o fuery
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why sharing

Wait. So if 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?

The problew with shared accounts

While some companies get along quite well with a single user
agocount that can oer o the database, 10 not the safest way o

go, Here's asampling of what could go wrong:

Randy has 1o have complete
privileges 1o evervihing e the databse

tor o s job. This makes the database
villnerable o other users who are not
as knowledgeabile about SCL and
more prone o mistakes s
Paula docsn't have a good grasp

Simomn changes the password
PH1 |H||.'|. [ Y | i||' ||.i i [..IH"“., .IIIII

.II||| “'-l cens Lo e ||1"-1'I Vo e |'|‘|'.

,‘\-l'l e Cary gel il:||ll Ihl' I|:It:||l.hl:' |'.,l:'i'||"'\. ||'|l:':-:~i||: II||: tl.ll!. \\;I‘IHHl'\

until he remembers to well them knows who 15 messing up the data,
BN RLRRLRT b Lt | |||'E!'l II"I ]1'..||. 1 ||||‘1|"'|

. to dlo i nght.

-
shared account 42

‘ﬁl"'-.

main database
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Se 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?

You need a way to give the groups the privileges
they need, while at the same time giving each
user an individual account.

What vou need are roles. A role s a way vou can group together

\-l:ill'l iii\ '||| i'ﬂ.'il.l'l_'|| . ..1|||| .||r|rlf. rlllhﬂ' [LN] 1"'\.‘1'|'f\.‘|111' il'l il '_'|||H.||F. l'||.|P||P
'|'I|l||" |I:'('l.l]I|I""i VAl IIIPiI"I i i[l Your il.llill]ll"-\.r‘ ||'|i|l '!.I!l'.l. AN (Ftiill'_l\II' A5
needed when vour database changes, without having to explicith
£ |.LiL||I_'J.' % "'IF 'iirlul‘l' 1|.:‘~|'!1\'|H .I". ill"!,_'||.'." 1oy It"“l:'\ 1 ||:H' |ri-1|.||rilH'
chitnges,

- There are no
roles in MySQL.

Watch i tf Roles are a feature

And sewing up a rele is really sunple:

that a future
CREATE ROLE data_entry; version of MySQL

= will probably have, but for
P, ' :  now, you'll have to assign your
i prvileges on a single user basis.

g .w-
1 - [ i
I he ndeE o1 The role

we're treating

To add privileges to the role, vou simply reat it as you would o username:

GRANT SELECT, INSERT ON some table TO data entry,

N
nshead of 3 user, we use
bhe vole mame when e
assign privileges
We've created our role and given it privileges.

Now we need to assign it to someone...
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fun with roles

e

Using your role .

Before creating our role, we could have given

[+ —

::ltl}:d I|1.'|-x~:1|.1 \ :u.w-.r'-;_]]:r:n.'ll.r*u.r‘h directly using the GRAN 1.':: _ifi-'..:;lf T Ii%,_
(ke U slatements, ke sof and |[NSERT on
root talk gy _ﬂmm-}'-l.-. o daoc
L]
GRANT SELECT, INSEERT :
ON talking animals M
TO doc; f_\ 77 ]
'l'l_‘_l [ ?
¢ old vy talking amimals
wnimal_id | onimal_type | sings
1 bl bird ¥ ¥
F badger ¥ ¥
b | deer (2] 2]
i spuirrel ¥ ¥
Mow all we need o do s subsomie the GRANT rJ|::'1';|Ii|r|| [ ovetr ppe
I'illi‘ ;.I|'||| El'l Ill PE".' .“ 1w JHJ . ‘1'1.-1' r|| !Ill.l ]l"l"l (4] '|||I"||_|'i¢ i Ihr' ]'Il'i'\"ill"'_{l""i ar
table because that's all stored i the data entry mle:
GRANT data entry TO doc;
The vele name Lakes the flace of :
the I‘_Jb;if nare and ?"ullEﬂJEL t'iF'ﬁ-rJ_'.g

J
e talking animals

onimal_jd | animel_type | sings

blus berd

Role dropping

bodger

denr

| =
<lzl=]=

<lzl=]=

When vou no longer need yvour role, there’s no reason to keep it around,

sgrrel

Use a DROP statetnent to get rid ol 162

DROP ROLE data._entry -
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Dum

Q_,: What if | want to grant privileges for all the tables ina
database? Do | have to type each one?

A: Mo, you can use this syntax;

SRANT SELECT, INSERT,
CN gregs list.*

TO Jimgz

DELETE

Just name the database and use the * fo assign the prvileges to
all the tables in that database

(»)__; If a role is assigned to a user, can you still drop it?

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.

security

Q: That means that if a user has a role that is then
dropped, he loses those permissions?

A: That's exactly right. It's as though you had expliatly granted
him those permissions and then revoked them, Only irstead 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: Can a user have more than one role at a time?

A: Yes Just make sure they don't have conflicting permissions,
or you might cause yourself some problems. The denied
permissions take precadence over the granted ones,

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 leoking back in the chapter.
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WITH ADMIN CFPTION

rpen your perc
Muﬁun Revoking a role works much like revoking a grant. 5ee if
you can write the statement 1o revoke data_entry from

Doc without looking back in the chapter.

REVOKE data_entry FROM do¢;

Using your role WITH APMIN OPTION

Just like the GEANT statement has WITH GHANT OPT LON, a role has the
siomilar WITH ADMTIN OPTION. This option allows anyone with that role w
crant that role o anyone else, For example, i we use this statement:

GRANT data_entry TO doc WITH ADMIN OPTION;

o~

Hﬁ

3 e WITH ADasin : ;
dor now has admin privileges, and he can grant faggy the ITH ADMIN oPT TON allowes
LS #Fr

dee {o arant the ol of

data entryrole the same way it was granted o him: dat
= aTa Entiey 4 .
—entry to dnyone

'h{
GRANT data entry TO happy:

When used with a role, the REVOEE command has the same keywords
CASCADE and RESTRICT. Let's take a look at how they work:

REVOKE role with CASCAVE

Ulsed with CASCADE, the REVOKE allects evervone down the chain as
well as the oripinal tarper:

REVOKE data entry FROM doc CASCADE;
F‘C.,_‘_,_,.,.-' L‘:SC[J “\-ll'l:l"l ':ﬂf:'ll:—:-li:‘rl'l--]El

the revoke will 5.51.}:.4_
EF drfont tdown '|:,'hn: thair,

——':I as well as the erigmal

happy lazes the tax r_:le-l;
A1) privileges dot
I'I.I I:_llrﬂnt.rd him 'l:l
vevokes data_entvry IL ,l'l
raot vole from dot doc hoppy
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REVOKE role with RESTRICT

Using RESTRICT when you want to remove a privilege from a user will
vetun an error i that vser hos granted privileges o anvone else.

ET N
REVOKE data entry FROM doc RESTRICT;

X o4
brys 4o reveke s **
d,.-,,-l_g,_p_-H:r*r Lyom but l'.a.lz bet ause

 will alsa b
root dot doc PPy Wil 3o be
atfetted i

|F someane else will be
affected, wsing REST RICT in
WOl I“!F'.J'l"ﬁ"HJF shatement will

return dn Error

Boih rewin privileges, and moof receives an error. She's stopped from
making the change becavse it will also have an effect on user bappr.

Roles seem great, but can we get back
to reality for a minute? I only have two
employees, soon to be three. I don't want roles,
but I do want them to quit using the root account.
I see the error of my ways. Can you help me
grant them the correct occess without roles?

Yes, it's time to get Greg’s employees set up
’_ to use gregs_list more securely.

Gireg will need to go theoughy the steps mothis chaprer and

protect the root account, fgure out what his employvees need,
lltl.l.-l j_'|i‘| =} [I'Il'lll ']“' correct ]Il'i'\.'ill'j;"l'.‘-.

Lascky vour, vou get to BE Greg,.,
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be greg

Jim %

BE Greg

Your job is to play Greg one Jast time and fix up

the user side of his database so his employees can't
accidenta]]y mess things up.

Read the descriptions of the jobs for
each user and come up with multiple
: GRANT statements that give them the
4 data they need while not lefting them
access anything they shou]dn't.

Jot

Frank: “T'm responsble for Anding jobs matches fone
= prospective job openings, | never enter anything in the
dlatabase, although T do delete ol listings when i
madches or the opening s [lled. 1T sometmes need o ook

up contact info in my contacts as well.”

Jim: “1 enter all the new data imo the entive database,
I'vee monten really good at mserting, now than 1 ean'
accidentally enter an X for gender. | also update data.
P Jearnine wo delete, ban socbare Cieeg tells me not oo, OFF
course, what he doesn't know,,.”

Joe: 1 was just hived by Greg 1o manage the
tnatchmaking side of things. He wants (o integrate his
contact il into o web site, 'm more @ webs developer
than an H'[;j_l. Ty, bt 1 ean deo '\i]]l].l]l.' selects, 1 don't dio
inserts, U Windows, 5o [ [FHTS ink:'."

Take a Jook at the gregs. Jist database
and give these guys some GRANT's
before they damage some data.
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Write the command fo give the user eurrent]y known as “root” a password.

------------------------------------------------------------------------------------------------------------------------------------------

job_current job_desired job_listings
mm“:;'jf:_' “'"'”::TH ke job_id 0= Nl
- e - -
fitle
fitle titles salary
salary salary_law 2in
starl_date salary_high description
available
YRGS Exp wntact_interest interests
o contact_id g ey « — interest_id O=wr
Sl my_contacts : D'.f'.l: interest
brof_id 0= contact id = interest_id 5
profession lost_name Otx
first_nome
zip_rode phone i ki seakin
zip_code 0=% email Ty P
- e . contoct_id g e J“saehng_'dﬂ—r
ciby gen » ki
state birthday _ 0-_"' e —
¥ prof_id B g seeking_id !L}ﬁ'
pE ¥ zip_coden e
status_id o_l'——l_ P o
shaloi ¥ stotus_id 5§ e
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be greg solution

BE Greg SOLUTION

Your job is to play Greg one Jast time and fix up
the user side of his database so his employees can't

accidenta]ly mess things up.
) Read the descriptions of the jobs for
‘-i each user and come up with multiple
LB GRANT statements that give them the
o Wit datathey need while not letting them
access anything they shou]dn't.

Write the command to give the user current]y known as “root” a password.

SET PASSWORD FOR root@lotalhost = PASSWORD('qr34Rul =),

Write three commands fo create user accounts for each of the three employees.

CREATE USER {vank [DENTIFIED BY "jobMttelt

Don't weorvy if Your passwards are

CREATE USER jim IDENTIFIED BY 'NOwov3xs; <— diFferent As long as you aot the

torveet pietes of the Lommands in

CREATE USER joe [DENTIFIED BY 's3LeCTdOOd the right order, you've good 4o a0l

Write GRANT statements for each new employee fo give him the correct permissions.

= Frank needs te be able 1o
&R.HHT I.}F_\I_ETE E}N _}.Obl_alﬁiilh'ﬁ’- TE} F'rﬂnk, d_,,..a--"—"- 'r:mf}ﬂ{ 1ﬂh:l ||I"|'|Lml3|5 and 'II:IG]'E u?

GRANT SELECT ON my_contacts * TO Prank; (select) from my_tontacts

Jim needs atfess 4o the CELECT and
&RANT SELECT, INSERT ON aress lisk ¥ TO jimi €7 INSERT from the whole of gregs list, For
new, we ll keep him Jwdy from DELETE

ARANT SELECT ON my_tontatts, Pragzismh, zip_tode, status,

tontact_interest, mtevests, contact seeking, seeking TO joe

Mearnwhile Joe needs to be able 4o zeleer
L’I'ran- Jlll i'hl.' |'.'|‘r'|5m.;'|| ‘I.'.&Hti_. h:l-u-'{ m:l'E_ '|!_'|"-'I!
bables that deal with ‘]eab'..
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Combining CREATE USER and GRANT

Befare you go, can we try a
CREATE USER and SRANT
rolled into one statement?

Yes we can. All we need is to combine
the two parts you've already seen.

These are the CREATE USEE and GRANT
statemments we tiseecl Iiu' |,l-|+

CREATE USER =l=sie

IDENTIFTED BY 'cl3v3rpdshiwlrd';

GRANT SELECT ON

clown_info
TO elsie;

r

We can combime them and leave oot the CEEATE USER part,

Becawse the user efsie has to be created belore she can have
privileges granted o her, your RDIBMS checks to see il she
eactars, el 1 pon, W anmmatieally creates her aceount.

GRANT SELECT ON

clown info

TO elsie

IDENTIFIED BY 'cl3v3rpds5wOrd';
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greg's list goes global

Greg’s List has gone global!

Thanks o all your help, Greg is now so comfortable with
wsing SO aned teaching_ Jim, Frank, and Joe how 1o nse
i—thar he's expanced Creeg's List o include o melode
local classilied advertizements and forums as well.

Thanks guys, I couldnt have done
it without youl Hey, I've got a
franchise available inyour city..
Let's talk Greg's Lists!

Aaud the best news of all? T's been such aosuccess in
Diataville that aver 500 cities worldwide now have their

owi Greg's Lists, and Greg is front-page news!

INOUERYER -

W@@ﬁ&ﬁ@@
I—— = S

—

Franchises and Forums

J. r ] Ll
Ll | [iH LTRT JI'J HIVES Ay fane 1A% J s Cir 1
| i L L J 151 Clannge | vl 2 al o,

_B}- Troy Armstrong
INQOUERYER S TAJg WRITER
DATAY R :
: W !.LI,[. Local entrepreneq Greg has made it 1o the big 1
5 m-n-.r-:'kmgr!:u;:l:ql-.q-;_-;1':-1-. from sticky noges. ¢ b i 'i||;|;|zn[I HFHI e
b 5. 0k a5 = rable, 1o g

ni |”'|a|hi fl £ lh L1} il o 'S g JI' ¥ I)‘1 oo Y
| (LN |.| FI el n lk| LE¥, | I | LICTY I
y L "

| I yourd Jike 1 I in the fun, visipe
www.gregs-list.net

tor test vour SO, ki
hidi: 3 : H_I...xFuJJx I you want 1o talk inner joins, transact;

Tr— ’ d 1 = . - LIRSS i §
. fell l..mrh like-minded indi icduals, ook no firihy rr1_:~. iy
forum which can by Riitidl bt hore: wr than the S0l
www. headfirstlabhs

.Com

Has Greg's List reached Your town

But most aof all, voy crae @ v i
! iy -“:-{_L:"_i.. Cals, il:l'ﬂ' T3 RN llu'l'q" yﬁt?ﬂlt'ﬁ. Dﬂljl' 8 matter o ﬁh‘le E-Hl.l'
cily data analysts I




(the Jast) SQL Cross

Yes, it's a sad day, you're locking at the last ecrossword in

security

the book. Take a deep breath, we've crammed this one full
of keywords and commands to malke it last longer. Enjoy!

Across
1. Was UBErs
petmssion o SELECT_ LPDATE.
INSERT. and DELETE frem the
specified table.

3. Thiz function refums each unigue
value only once, with no duplicates,
6. tables won't have duplicate
daia, which will reduce the size of
your database,

Z ing & rale WI(TH
OP%L a user ito grant the
role ta sameone else.

1. PASSWORD

FOR ‘roof'@ localhost’ =

PASEW ‘bddcilwnZ');

13, Values sfored in CHAR or
VARCHAR columns are known as
these.

16, Using when you want

in remove & privil l’r:;n a user
will return an errar if that user has
granted privileges o anyone else.

6.4

17, With an inner join, you're
mpaﬂng rows from two tables, but
__ of those two tables doesn't

‘IH.W:ﬂln UsE & -join to
simulate hawing two tables
20 If changi of the ron-ke
columns I:IBE :uyu any of the ¥
other columns to change, you have a
transiive
23 If lhe subguery stands alone and
doesn'l reference anything frem the
outer query, itisa subguery.
24 This means that your data has
been broken down into the smaliest
Ei:cqalufdm that can't or shouldn't
dryided.

25. To help you decide what steps
im your SCL can be considersd a
transaction, remember the acronym

QUTER JOIN takes all
the rows i the left table and matches

_them 1o rows in the RIGHT table.

lz? A i mmmnl:ﬂ'mtﬂn
nner query relies on the outer
befors Roan e rasoived

Down

1. You can confrol exactly what users
can do io tables and columns with
the statement

24 functional de n
means that a non-key m i:?
related to any of the other non-key
columns.

4. You can

have one AUTO
INCREMENT per table, it has to
be an data type.

5.A__ KEYisaPRIMARY

KEY comp composed of multiple columns,
creating a uniqus key

B. You can find the largest valus in a
column with this function.

Q. Asﬂgm muww;wwn

cpwubgﬂ
apmﬂmm fo everyons in a

&r}l“ these i.:h“;ﬂwnk to i
ahetically e
based on a colunn jrmpmfy
1. The non-equijein retums any rows
that are not
13. Use this claLse in your update
statement to change a value.
14, A self- foreign key ia the
primary key of a table used in that
same fable for another purpose,
15. During a . ifall the
steps canl be completed without
interference, none of them should be
completed.
19. A sub i3 always a single
orivod- i
21 Theu plml anly wuiili.lrfthe
lumn you're jeining as the
umu name mﬂﬂ'l "BE
22 A constraint restricts what
values you can insert inte a column.
24, Our table can be given new
‘columns with the ALTER statemant
and COLUMN clause.
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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 iii.

| GRANT
Lets You tontrol exactly what

users Can do to {ables ang

s d tolu
ssWar mns based on the privi
i You give them. TS

Allows usevs £o give other users
the same privileges they have.

WITH apMry OPTION

Alows ryone vith 3 ree 4 g,
that vole 4o anyone else. BoRE
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* (the ]ast) SQL Cross Solution
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thanks for visiting dataville!

How about a Greg’s List in your city?

Wew. A Super Bowl
commercial for Greg's List.
It's been a long journey,
but look at me now!

Use SQL on your own projects, and
you foo 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 faking what you've leamed 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 YOUW
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appendix 1: leftovers
*.
The Top Ten Topics *
+ (we didn’t cover)

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!
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gui for your rdbms

41, Get a GUI for your RVEMS

While it's important w be able wo code vour SOL divectly into a console. you know
what vou're domg now, You deserve an easier way to create your tables and see the
contents of them,

Every RDBMS has soime sort of graphical user interface associated with it Here's
a il rundown of the GUT woals avaalalsle [or T'I.I}'EQ_L.

MySQL ¢UI tools

When vou dovwnload MySOL, vou can also download the MySOL GUL waols, and
most importanthy, MySOL Administrator. You can get the bundle direcdy from
this page:

http: //dev.mysql . com/downloads/gqui-tools/5.0.html

s available o Windows, Mac, and Linux. The MySOL Administrator allows
wioun b0 eastly view, coeate, and modilfy vour databses and ables,

Yo'l also Tike the MySOL Query Browser. There, you can type your queries and
wirs The results msde the software mterface, mather than ma console wimdiow

Tiype aueries here

000N Untitied @ localhost via socket
SELECT nome, bass_id FRIM clown.| oo -
o W w @ B}
Backh = Mext = Execate = Siop
(@ Query O
id T boss_id
L Eisie 3 L]
F3 Porkles 5
3 Smuggles 1o
Results show & Mr.Hobo 3
up hgrt 5 Clarabelle 16
] Scooter 3
7 Zippo 3
B Babwe 5
8 RBonro 1
10 Mister Sniffles 10

10 rows fetched. #dn | X Cancel | Save | W Flm]l'l Last | B Search

Sthﬂbdmithl-ml 'nr;:ﬁun'.
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leftovers

Other GUI tools

There are quite a few other options out teere, We'll leave it o you
o prck the one vou ke best from these, There are many more not
mentioned here, which vou can casily find by doing o web search,

For Mae, vou might try CocoadlvSOLL:
http://cocoamysql . sourceforge.net/

Doan (ebySOL 50371 rrotocalhas fohl b &
aly 1
M-Euu EI&EM m.-m mn!ﬁ,&-& Tussir Operatinm cu.r'r:Emn. Eﬂsﬂ:" e the
ks L PR s s F A ’h““f-'t'-l"l'.- Fuh 3
- L G manytee —\ query, and change
e - ] ! (Conarch ) Shom ot "3
W @ g your table with
: - g these buttons.

I you need o web-based solution, vy phpMyAdmin. This works well
il vo are using @ wieb hosting account with MySOL on o remote
weh server. IUs not 2o good i you are using your local machine. More
inlormation can be [ound hepe:

http://www.phpmyadmin.net/

Here are a lew more commonly used tools, Some are for PC only; your
Brest Tt 35 1o visit the sites and vead their latest release information o
find out il they Il work for vou:

MNawicat offers a 30 day [ree trial here:
http://www.navicat.com/
SOLyvog oflers a free Community Edition here:

http://www.webyog.com/en/
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reserved words =/

#7. Reserved Words and Special Characters

I'he SOL language consisis of gquite a few reserved kevwords. 110 best o leave those words out of vour
chataliase, able, and column names altogether, Even thoweh vou might lke to name vour wew table “select™,
try to come up with something more deseriptive, which doesn’t use the word “select” acall, T you most use
a reserved keyword, iy w use it with other words and underscores so as not o confuse vour RDBMS. Fo
vour comvemence, on the vighthand page is a bst of those reserved words vou'll wint o avord in vour names:

To hurther complicate matters, SO0 has a list of non-reserved words that may become reserved in lubue
releases of Hf_ll 4 \"nlt' waoin t st those here, bt WO cian finncd thieinn i that R]]”."ﬁi.'ﬂ'-a'i'u'n.'-l|-u' relerence hook

Yol ‘ihtlIJlll IJtI:. '||.|'II.‘F|. Wil r-lrl'i'HII. '|'\..I||b [h'i-\. Ill I(J]-;,.

Special Characters

Here's o hist ol most of the charscters Hl,ll, ises ancd what they e dsed forn As wath the reserved words, 10
best to avord using these m your names, with the exception of the underscore (), which we encourage you
to use in your names. Lo general, ifs best (o avoid anvthing except letters and underseores in vour table
FRATTICS, .\II[I '||||[|'|||4'|"1' .lI'I'fI" b | ﬂr"-” i‘:l".l S"irhl'lf. ll'I'III"‘!!\'. |IH'1| A ilt'H'I"l[?li'l.ll‘ i'lt SOETEE® WAy,

i

Returns all the columns in o table from a SELECT statement. < e ——

Used to group expressions, specify the order in which to perform math operatiens, and to make funcfion calls.

Alse used fo conlain subgueries,

Terminates your SGIL stolements.

y S oy (R
Separates list items. Uses include the INSERT statement and the IM clouse. hese are only wildeards

: y ot e e
L’“d 1 {=] rﬂ‘F'an’cﬂ namas ﬂ'{ rublﬂ'ﬁ u"d U!lﬂ‘d i d!c'lmﬂl numb‘! rs.

_'___,-r"

This is a wildcard that represents a single character in a LIKE dause. « ——

Another LIKE clouse wildeard, this one stands in for mual|q characters.

The exclamation point stands for NOT. 1t's used with comparisons in the WHERE clause.

A pair of single quotes tells SGL that a string value is between them.

You can also use a pair of double quotes the same way, although it's better form to sfick with single quotes.

This is vsed to allow you to put a sing|a quote info a tesxd column of your table.

In addition to using it for addifion, you con also use the plus sign to join or concatenate two strings.

Batween two values, the asterisk

A Dresion
ocks as a mu|l1p||cc|hun s]rml:n:\f

Greater than or equal le

< Mot less than

Less than ar equal o Mot covered in ths book. Chack

your RDBMS's manual far info.

Mot equal te




leftovers

[ts a good idea to glante throush these whenever You're giving somet hing
Reserved Words 7~ asingle—word name to make sure you aren't wing one of them

v ) ) :
ABSOLUTE ACTION ADD ADMIN AFTER AGGREGATE ALTAS ALL ALLOCATE ALTER AND ANY ARE ARRAY AS
ASC ASSERTION AT AUTHORIZATION

BEFOFE BEGIN BINARY BIT BLOB BOOLEAN BOTH BREADTH BY

CALL CASCADE CASCADED CASE CAST CATALOG CHAR CHARACTER CHECEKE CLASS CLOB CLOSE COLLATE
COLLATION COLUMN COMMIT COMPLETION CONNECT CONNECTION CONSTRAINT CONSTRAINTS
CONMSTRUCTOR CONTINUE CORRESPONDING CREATE CROSS CUBE CURRENT CURRENT DATE

CURRENT PATH CURRENT ROLE CURRENT TIME CU'RREHT_TI!‘!ESTRI‘.‘IP CUBRENT USER CURSOR CYCLE

DATA DATE DAY DEALLOCATE DEC DECIMAL DECLARE DEFAULT DEFERRABLE DEFEREED DELETE DEPTH
DEREF DESC DESCRIBE DESCRIPTOR DESTROY DESTRUCTOR DETEEMINISTIC DICTIONARY DIAGHNOSTICS
DISCONNECT DISTINCT DOMAIN DOUBLE DROP DYNAMIC

EACH ELSE ENWND END_EXEC EQUALS ESCAPE EVERY EXCEPT EXCEPTION EXEC EXECOTE EXTERNAL
FALSE FETCH FIRST FLOAT FOR FOREIGN FOUND FROM FREE FULL FUNCTION

GENERAL GET GLOBAL GO GOTD GEANT GHROUP GROUPING
HAVING HOST HOUR

IDENTITY IGHNORE IMMEDTIATE IN INDICATOR INITIALTZE INITIALLY IMNER INOUT INPUT INSERT
INT INTEGER INTERSECT INTERVAL INTC IS ISOLATION ITERATE

JOIN
KEY

LANGUAGE LARGE LAST LATERAL LEADING LEFT LESS LEVEL LIKE LIMIT LOCAL LOCALTIME
LOCALTIMESTAME LOCATOR

MAET MATCH MINUTE MODIFIES MODIFY MODULE MONTH
HAMES NATIONAL MATURAL NCHAR NCLOB NEW NEXT NO MONE NOT NULL NUMERIC
COBJECT OF OFF OLD ON ONLY OPEN OPERATION OPTION OR ORDER ORDIMALITY OUT OUTER OUTPUT

PAD FARAMETER PARAMETERS PARTIAL PATH POSTFIX PEECISION PREFIX FREORDER FEEPARE
PRESERVE PRIMARY PRIOR PRIVILEGES PROCEDURE PUBLIC

READ READS REAL RECURSIVE REF REFERENCES REFERENCING RELATIVE RESTRICT RESULT RETURN
RETURNSE REVOFE RIGHT ROLE ROLLEBACK ROLLUP ROUTINE ROW ROWE

SAVEPOINT SCHEMA SCROLL SCOPE SEARCH SECOND SECTION SELECT SEQUENCE SESSION
SESSION USER SET SETS SILZE SMALLINT SOME SPACE SPECIFIC SPECIFICTYPE S0QL SQLEXCEPTION
SQLSTATE SQLWARNING START STATE STATEMENT STATIC STRUCTURE SYSTEM USER

TABLE TEMPORARY TERMINATE THAN THEN TIME TIMESTAMP TIMEZONE HOUR EIHEZGNE_HIHUTE T
TRAILING TRANSACTION TRANSLATION TEEAT TRIGGER TRUE

UHDER UNION UNIQUE UNENOWN UNNEST UPDATE USAGE USER USING
VALUE VALUES VARCHAR VARTABLE VARYING VIEW
WHEN WHENEVER WHERE WITH WITHOUT WORK WEITE

YEAR
ZONE
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ANY, ALL, and SOME

%3, ALL, ANY, and SOME FRRSREEE NS

. ; . " name rating
I'here are three kevwords that come in very handy with sulwjueries, ==, =
These are ALL, ARY, and SOME. They work with comparison operators iU
and sets ol resulis. Belore we get w those, let's tke a gquick peek back al The Shack 7
the TH operator we talked about in Chapter 9 Arthur's 9

Ribs 'n' Maore 5
SELECT name, rating FROM restaurant ratings
WHERE rating IN
(SELECT rating FROM restaurant ratings This subauery returns amy ratings between
WHERE rating > 3 AND rating < 9); " 3 3nd 9—in this tase, Tand 5
This query returns the name of any restaorant with the same ratng as
the result ol our subguery i the set in parertheses. Our resulis will be:
The Shack and Ribs “n” More.
Using ALL
Nif'l". i |H|5"i.|||'|:' ||Ii5— ||tt|'|'\l\.:
SELECT name, rating FROM restaurant ratings .
: - 1 1
i Greater than ALL
(SELECT rating FROM restaurant ratings finds any values larger

WHERE rating > 3 AND rating < 9);
than the h:ggEst value
This time we're going 1o get any restaurants with a higher rating than

all oof thie ratmgs mooure set. Ohure result here will be Arvthue’s. i“ tl'lE' set.

Here's a query with <

SELECT name, rating FROM restaurant ratings i
WHERE rating < ALL Less than ALL finds
(SELECT rating FROM restaurant ratings WHERE 1&[ ll
rating > 3 AND rating < 8); a“y ¥ ues smatler

We can also use == mud <= with ALL. This query will give us both ﬂ‘lﬂﬂ tl'le smallESt
Pizza Shack, and Ribs ‘n’ More. We zet the ratings greater than \’ﬂllle iﬂ 111&': sel,

our ser, as well as any that equal the largest one in our set, which is 7

SELECT name, rating FROM restaurant ratings
WHERE rating >= ALL = ——
(SELECT rating FROM restaurant ratings
WHERE rating > 3 AND rating < 98);

finy values greater than our set or el 4o the

} &
highest result from our set will be matehee
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leftovers

Using ANY

ANY evaluates as tue i ANY of the et matches the conditon. "Take the

follomang exarmple: GI‘EHTE:‘ 111311 ANY
SELECT name, rating FROM restaurant ratings {lﬂtlﬁ ﬂﬂ}’ ‘lr'ﬂl.l.lﬂﬁ lﬂt‘gﬁl"
WHERE rating > ANY
(SELECT rating FROM restaurant_ratings WHERE 1]_1_3“ 1]1{5 smallesi

rating > 3 AND rating < 8); .
value in the set.

1|-'.I.|' [l 1] |'l'.'||.| |I|i“ el :‘"]ﬂ'i" :l]l'\l\. Ioahiy'= '\'l]:l"'ll ||H' I:ili“u‘ .i"" 5_"|"-1|1'| lllHll ..|||.!|-
of (5, 7). Siee The Shack has a vatng of 7, which s greater than 5, 1

15 returned, And Arfhur’s with a rating ol 9 15 also returned, LESS tl‘lﬂﬂ Am:r {iﬂ[lﬁ
any values smaller
than the largesl value
in the set.

Using SOME

SOME meares thes same thing as ANY i standard SOL svnrax, and i
MySOL. Check your lavor of RDBAMS 10 confirm that it works that
Wiy fow youn.
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more on dala [ypes

#4, More on Pata Types

You know the most common data tvpes, but there ave a few decails that
can help vou fine-tune your columns even more, Lets take a closer ook a
somne new tvpes, and a closer look at some that yvouve already been using,

BPOOLEAN

The boolean type allonws vou to store "orue', "Talse’, or it can be left HULL.
It's great lor any sort ol troe/ Gkse column. Behind the seenes, vour
RDBAS is storing a 1 for true vadues, and a O lor {alse values, You can

insert 1 or true’, 0o Talse'.

INT

Weve used THT throughout the book. THT can hold values in the range
0 to 4294967295, That™s il Y r'-|1|}. WAL T Lise '|I-|I‘-'-||i'q.'1' valuwes, and it's
whiat 15 known as an unsigned integer,

It vou want 0 use negative and positive values in your integer, you

need 1o make 1 a :iiz‘_{lll'll ir|l|';_-|r1'. A 'tiif_rl'li‘il 'ir|[|'g|*|' can hold valoes from
214740648 10 2147485647, To tell your RDBAMS that you want vour
INT signed. use this syntax when you create it

INT (SIGNED)

Other INT fypes

Your already know INT, but the two types SMALLTNT and BIGINT
lne-tune it a bit. They specily a masamum number that can be stored,

I T rarges of values they can store y Ay areon fiiug‘ LOUR AT BAS,
MySOL manges are;

-32748B to 32767 0 o 65535

-P223372034854775808 to | Oto 184446744073709551615
F22337203685477 5807

MySOLL tikes i a step Frther and adds these types at well:

TINYINT
MEDIUMINT

-128 to 127 0to 255
-8388408 to B3B8407 Ote 14777215
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PATE and TIME types

Here's a rundown of the formar in which MySOL stores your dace and time
dara rvpes:

DATE YYYY-MM-DD

DATETIME YYYY-MM-DD HH:MM:S535
TIMESTAMP YYYYMMDDHHMMSS

TIME HH:MM:55

8 oma_da tas

a_date
200708-25 22:10:00
19250101 02:05:00

When vou SELECT adate or time typie, your can medily whist vour RIVBMS returns.,

Functions to do this vary by RDBAMS. Here's an example of the MySOL funcion
DATE FORMAT ()

FD- n-.;r{ '-J-:r=n2‘i must k‘e hlm:-'r_ed

Suppose you had the column, & date; J ‘5_/

SELECT JZIPJJI'E_F"E!IIE‘I\M!ALTl:a_l:;ia‘t'.ﬂJI "¥M %Y') FROM some dates;

The &M and %% tell the fmeiion how vou want to lormat the dates, Heres wha o
ressults would look like:

a_date
August 2007
January 1925

We don't have room here wo go into all the formatting options; there ae a hoge
number of them. Butwith then, you can get exactly what vou need rom your
dare and tme felds, withow having o see what vou don’t need.

leftovers
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temporary iables

45, Temporary tables

We've created Jows of ables in this hook, Each dme we create a able, our RDBMS stwoves
the structure of that table. When we msert data into 1, thar data i stored. The table and
the data in i are saved, I you sign o o vour SO session moyour termimal window or
GUIT software, that table and the data in i will sill exist. The data stays around il visu
delete it the table persists uniil vou drop 1.

SOL otfers another type of table, known as a temporary table. A\ temporary table
exigls fromm the time VL Create it until Yol L]Iu[: i, oF wibil B ver sesiion enas. H':.'
session wi nean e tme yvou are signed mto your account ontil you sign out or end
vour GLUT program. You can also drop icexplicithy with the DEOD statement,

Reasons you might want a temporary table:

#* You can vse i to hold mrermediate resoles for example, performmae some
mathematical operation on a eolumn, the resulis of which you will necd (o rense
dluring the session, but not the next session.,

& Yoo want to capiore the contents of aomble ara particalar momenn,

* Femember when we converted Greg’s List from one table o manv? You can create
temporary tables o help vou vestrocture vour data, and know that they’ Tl go away
when vou're finished with yvour session,

& [ vou evenmally use SOL with a programming language, you can create temporary
tables s vou gather data, then store e Gnal resulis mea persistent talile

Create a temporary table

The VLAY L0 CTeald a iemporary tabile in :".lf.'f"if_j_l. 15 :-i.l'|]|r|l‘. yort add the kevwaord

TEMPORAEY:
CREATE TEMPORARY TABLE my temp table = 0 ALl -~ rrowomrrormsssserseeessy
( T -
_ The word TEMPORARY is 4he TEmporary
some id INT, : table-creation

some_data VARCHAR(50) "/t we need to 3dd syntax varies

: Watch it! greatly by
: RDEMS
A temporary table shortcut :  Make sure to check your
: RDBMS's documentation for
Your can create your temporary table from a guery Tike this: this feature. :
CREATE TEMPORARY TABLE my temp table AS

SELECT * FROM my permanent table; : G
=_ Ay query You like 2an 8o abtevr the AS
1N
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#6, Cast your data

sometimes vou have one tvpe ol data in a column, but vou want it to be a dilferent data
evpe when it comes out, SOL has a function called CAST () that can ke daga ol one
pvpee and comvert 1w another,

The syntax is:
CAST (your column, TYPE)

TYPE can be one of these:
CHAR ()
DATE
DATETIME
DECIMAL
SIGNED [INTEGER]
TIME
UNSIGNED [INTEGER]

Some sitvations where you might want fo use CAST()

Clomvert a .~|.1ﬁ||;._'| with a date into a DATE e

SELECT CAST('2005-01-01' AS DATE); —— oonatbed do'a DATE
13 mdlLEd a5 d LA £

Clonvert an mteger w0 a decimal:
The inteaer L betomes

SELECT CAST (2 AS DECIMAL); =~ the detimal Loo0

Some other ]ﬂ.‘ll es vou can use CAST () include the value hst of an THSERT statement
and mside the colummn hst of a SELECT.

You can't use CAST() in these situations

* Dhecimmal o mteser
*TIME DATE, DATETIME, CHAR o DECIMAT, or INTEGER.

Buit somme other l:l'.u'l'i- Vol Can e CAST () wmclude the valiue hist of an TNSERT
statement and mside the column list o 2 SELECT,

The string '2005-0l -0’
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current commands

#7. Who are you? What time is it?

Sometimes you might have more than one user account on your RE3IBMS, each
one with different permissions and roles. I vou need o know which account vou
are currently wsimg, this command will well vou

SELECT CURBENT USER;

This will also el you what your host machine 15, 1 vour RDBMS is on the same
computer as you are on, and you're using the root account, you'll see this;

rooctlilocalhost

You can get the current date and time with these commands:

Fim Edf Window Help

> SELECT CURRENT DATE;

1 row in sat (0.00 sec)

Fia Edif Window Halp

row in set (0.00 sec)
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#8, Useful numeric functions

leftovers

Here's a rundown of” functions that work with numeric data types
Sorme vou ve seen alreacly:
numerit function what does ii 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) | 1.57079632675949
ASIN() Returns the arcsine of x

SELECT ASTN(0.1) ; |U.10015742115155
ATAN (x,¥) Returns the arctangent of x and y

SELECT ATAN(-2,2); |-ﬂ.79539315339745
CEIL (x}) Returns the smallest integer that is greater than or equal to x. The return value

will be @ 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) ; |-l.5725?310639?7
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 FLOCR(1.32) ; [1
FORMAT (%, y) Converts x to a formatted text 5Iring rounded to y decimal p|nces

SELECT FORMAT (3452100.50,2) ; I 3,452,100.50
LN (x) Returns the natural logarithm of x

SELECT LN (2) : |0.69314718055995
LOG(x) and Returns the natural 1ng::|ril|1rr| of x, or with two parameters returns the |ng of x
LOG (x,Y) for base y

SELECT LOG(2) : 0.69314718055995

SELECT LOG(2,65536) ; 16

> Continues on the next page.
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more numeric |

#8. Useful nuweric functions (continued)

MOD (x,¥) Returns the remainder of x divided by ¥
query result
SELECT MOD (249,10) : 9
PI() Returns the value of pi
SELECT PI(): |3.141593
POWER (x, ¥) 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 BADIANS (45) ; | 0.78539816339745
RAND () Returns a randem 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) ; =]
ROUND (x, ¥) Returns the value of x rounded to y decimal p|uces
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 (%) 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 L2246063538224e~-16
TRUNCATE (x,y) Returns the number x truncated to y decimal places
SELECT TRUNCATE (8.923,1) ; |E.9
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#9, [ndexing to speed things up

Your know all about primary kev and foreign kev indexes. Those wwpes of indexes
are greal for tving multiple wbles togelier and enforcing daomoegrne Bor vou
can also create ndexes on columns to make vour gqueries [aster.

When a WHEEE iz done on an unindexed column, the RDDBMS starts from the
egrnnimg o that columm and works 1wy throogh, one row aca ame, 15 vour
table is huge, and we mean 4 million rows huge, that can begin to take pereeptible
e,

When vou ereate s mdes ona column, vour RDBMS keeps addigonal
information about the column that speeds that searching up tremendously. The
-"ILII Hlilltlill i]]l‘rJI'TI'ﬂlrill[I ih kl"rﬁl IIl Al ll'l“‘llil“l‘lI]i"ﬁi't'l.t'h |E1.|'F|i' 1].-'”: ih IH. # hl.H'i'i:rll
order the RDBMS can search through more quicklv The trade-all 15 that indexes
take up space. So you have o consider creating some columns as indexes, the ones
voul' Il search on frequentdy, and not indexing others,

Here's the ALTER table code wooadd an mdex o oa colomn:

ALTER TABLE my contacts
ADD INDEX (last name) ;

There's a bit more theory behind indexing, but this is the basie idea,

yau are heme » 539



PHP MySQL from 10,000 feet

410. Z-minvte PHP/MySQL

Before we leave, lets take a very quick look at how PHP and MySOL can interact wgether
1o help vou ger vour data on the Web, This s only atioy @ste of whit vow can do, aned
viou should certamly read more aboue this.

This example assumes vou are somewhal Bl wath PHE And we know vou're
comlortable writing queres at this pomt, The code below connects (oo database named
gregs list and seleces all the frst and kst names of’ people m the my contacts

table. The PHP code takes all that data from the database and stores it in an array. e
st prart ol the code prints all the Brst and List names onoaoweb page:
<?php
Sconn = mysql connect("localhost","greg", "gr3gzpAs");
if (!Sconn)
{

die('Did not connect: ' . mysgl error()):;

mysgl select db("my db", Sconn);
Sresult = mysgl query("SELECT first name, last name FROM my contacts");

while (Srow = mysql fetch array(Sresult))
{

eche $row['first name'] . " " . Srow['last name'];

Echn 11¢r I"I}“r'

mysgl_close ($conn) ;

>

We'll save this file as gregsnames . php on a web server,



leftovers

A closer look at each line

<?php
Ths fivst e tells the wel server that PHP code follows,

fconn = mysql_connect("localhost","greg", "gr3gzphs");

T commect o greas 1List, we have 1o tell the webs server whers our BEIDDBMS 1= located, what our vsertome s, and
what our password is. We create a connection string with this mformation, and we name it §conn. The PHP function
nl'_-r-'.‘h'[|_:'.'-'-|'|I'|¢L';t {1 takes that info and reaches ot to one RDBAS toosee iF it can commmicate with it
if {!'Sconn)
i
die('Did not connect: ' . mysgl errox());
}

I it didn’t suceeed, PHP will send us a message telling us why it couldn’t connect 1o the RDBMS, and the PHP will
stop being processed,

mysgl select db("my db", S$conn);

Okay, so our connechon to the RDBMS works, We now have to tell the PHP which datibase we're interested in. We
wani to USE our favorite database, gregs  list.

Sresult = mysgl guery("SELECT first name, last name FROM my contacts");

We've pot our database selected, and we're connected, but we have no query, We write one and use the
myacl cuery () luncton wsend if o the RDBMS, All the poswes returned get stored i an arcay named Sresult.

while ($row = mysgl_ fetch_array($result))
{

Now we use PHP 1o get all those rows out ol Sresult and on o the wel page. This is dooe by o while loop, which
ooes through, one row at a tone, antl i reaches the end ol the data.

echo Srow['first name'] . " " . $row['last name'];
echo "“<br [>";
}

These two PHP =cho staterments write the first and last name ol each vow o the web page. An HUML <br> tag is

i""‘-l'l'il'il IJE‘H':-'!""II I"'ilJ.'II |.IIH'.
lose (Sconn) ;
When we finish writing all the names, we ¢lose the connection o the RIDBMS. 1cs just Like logging out of your terminal.
>

|"'i|i;||t'§.'. we end the PHP 'il:':l']|I|..
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appendix it: MySOQL installation

(Try it out for yourself *

MEN
WORKING

Wha knew there was an
entire RDBMS down here?
I may never come back up.

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 RDEMS for you to work with.

this is an appendix



try out MySQL for v

Get started, fast!

Because its no fun w have a book on SO withowm being able w oy it out for
voursell, here's a beiel wtroducton 1o mstalling MySOL on Windows and Mac
5 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 0S5 X 10.3.x or newer.

Hli-l"‘” I:“kl" FIHI ||'||"l|ij_'|| |i“' 1I|H\||1l :l:“"ill_L‘| :ill‘l |||'1|.HIE||“_'| l||. h[\h{l]-,. -I.|H' li!]il'i:ll
name {or the free version ol the MySOL RDBMS server these days 1s
MyS0OL Community Server.

Instructions and Troubleshooting

The following is a list of steps [or installing MySOL on Windows and Mac 08 X
This s et meant (o replace the excellent mstructons fovmnd on the MySCHL web
aite, and we strongly encourage you to go there and read them! Lo mnch
more detalled directions, as well as a roubleshooting guide, oo here:

lrf'" I'-'l"'-J Version 5.0
A

http://dev.mysgl.com/doc/refman/5.0/en/windows-installation. html

oF nEwWer

Yo'l also like the MySOL Query Browser wee talked about on pages 526-527,
|‘|||-5|-, WO Cidl 1'}.'!::' RARLEL (U ries and see the results inside the soltware interface,

|':|I]|:'| lh::n i|| H ] l.'ill"l'il:lll.“ lﬂ.i.uc]i 1AL
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MySaL installation

Steps to Install MySQL on Windows

ﬁtt 'l'\fb'ﬂ.gn
oF nEwer,

: Vs | Community
la ey Server
5.0 P ——- R e ———
P R = LT
e e— Download »

Caon Lo

http: //dev.mysqgl . com/downloads,/mysqgl/5.0.html

and click om the MyvSOL Communiny Server doswnload butoon,

Yo may have 1o stegl|
down a little.

Rty S0L 50 Downloads

im e . s s g b
e s

Clhiowose Windows [vom the list.
The teop one!

4-.* D i) 7 o /F

Windows
| g xbd
Linux (non RPM packages)
Linux (non RPN, Intel ++ COm
Red Hat Enlerprise Linux 3 RPM

- AT AR | ML 0 i
[T T——— Wy S0 & 0 Community Sarver - Gemarsily Avaishis
Bobbdim Mgy T TP AL LS e s (s e

Kl v ] ray, Lorwrpy iy by b S e
Trenia Palnis B emasa vl o i R ma
e sl i e . —

i
i
i
:
!

B I N B T

i
Fm geraeidy

o Lk mme BP s DX0-- cam

+ el ol Eiecama Lomar 1 P

= Rt R b LA ey o BT
* Myl Ly b 1 P el
LRI Erre - T T

oy ha BVt Ui L PH LR e LAY
= % o Comdamiel i ot RS oo 1ialili
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installing MySQL on windows

Pownload your installer

e Under Windows downloads. we recommend that vou choose the
Windows ZIF/Setup.EXE option becavuse it includes an nstaller tha
areatly simplifies the nsallanon. Click on Pick a Mirror.

= A, _ TN IFE.
T 1 e T Ben St d 4 e il b T T0 | SRl

Wi ekl e “l‘l.- RETE Y] m|nrﬁ M&!‘.ﬂ Sl e

Whngioras ol doramibosels et e "fm ?1f.k 'Eh!

Py (AR e P T EXE option
BT b BTN T R

mm"’""'““"‘ Lot R T | P 1w

RECH L L T e T S
Vrmreel eakame it i | AT LI I k] e | Fun g mn
LT TR T T T T T

Lini (o FFS il kgl | Oewmiats T e

b i g 20 Cidareked wm ek BE i aare=mn] | Fans e
LER = Sef DI BR L AT e T T ™y
(B SpE e s | Pubs rees
U et et S e T i d b Sl
| em ol | et LT Ana aam o | Fres mom
PR R Bt B T RAT L [t
s s, B it B 3 1w ) [-E. B Lyowrmap) | Pan g DT

LR YT TS T L SR T T, 7]

You'll see a list of locations that have a copy vou can download: choose the
ome closest to vou.

When the file has linished downloadmg, double-click to lavnch it An this
provint, von will e walked throngh the installation with the Setup Wizard.
Click the Mext buiion,

(" W0 Berves 5.2 - e Wised [

Wolonmss to the Sertug Wirand for By SgL
Server &0

¥

B N L L |
B S 0L b RS, el e

When you've double—clicked Lhe
File and the Setup Wizard dialog
appears, tlick the Next button
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MySaL instalfation

Pick a destination folder

You'll be asked o choose Typical, Complete, or Custom. For our purposes

i this book, choose Typieal.

You can change the locaton on vour computer where MySOL will be
installed, but we recommend that vou stay with the default locaton:

C:\Program Files\MySQL\MySQL Server 5.0

Click the Nexi button.

.ﬂ.“}w[' == "_d = T I..
Brady bu Trsdall the Fnagram
ihe amrard m ety e rekabon

e B e (AR 1 el R, P e e
=l e wl

Cument Setmgs

Sahup Ty
T

| bt P
i Pougims Miea My S0 M0 Server LN

Destination Folder:
C:'\Program FesMySQLYMySOL Server 5.04

Click “Install” and you're done!

7

You'll see the “Ready to Install” dialog with the Destination Folder listed,
I o 're |1'¢|51|}'_.' with the destination directory, click [nstall. Onherwise, o0
Back, Change the direciory, and retorn here,

Cilick Install.

you are here »
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installing MySQL on Mac 05 X

Steps to Install MySQL on Mac 0S X

I vou are ronming Mac O8 X Server, a version of MySOLL should
already be mstalled,

Betore vou begm, check to see i you already have a version installed.
oo Applications/Server/MySQL Manager to access il

o Cio e
http://dev.mysgl.com/downloads/mysgl/5.0.html

and click on the MySOL Community Server download button.

FIWF_-— S T o s = ___
a wlal e Hlp“-l--q-n-i-'l—-—n.—-m B _!llll ] Y"Eu I'Fa"f 'n_;u {n

N (T '! swtvall down a bit

wliits NeFsite  Patien b oicited  DESemaRy Cuniimers deeews | feens Ahod WY RRLOL T Ve in Bal /
Ly SGL 5.0 Downlosds

e S — MySQL Community

R Sy, e o s g P

server

———— Download »

Eipmwrus iweg=y, mig
IR,

P S A B P My ) el

Trotn i i
Loy
1w = e iy

ubwra

[ Cammuraty

Faryme

[Downioad -] ori Y Froo T~
s 1 e ey UyCL m'l-IPl.rrn'.'h-H-'Il'.-hnl.l—'l-r"'lF-rl_r-- e oT
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MySQL installation

e Choose Mae OS X (package format) from the Jis

- ML AN W0, T Dby =

——

"f{‘.'u'" have to stvall
down 1o ﬂt‘i‘. to it/

MySOL 5.0 Community Server - Genevally Availatile (GA) Reiasss

.Hl“lllmml :_l ORI e gl sy e RN e EY T al G M S Ml R Skt FEE S
e SR T VI § - P I I L, ey St ] W i D e o Pk el Sy I i
Ntbimariin P ¢ Prorres B T g b b o o £ty Naap i Bor S b e ek Foaeat 4 b L
rem m el | ety bl e wiew B e [ 1 i iy i ad i e m i B B
Loadl e e S e e P i g e B ey e by o e sy b e
e Ty B G e g e——— e ma S e e

- T BN S i LI AR G N Ll

b T s i iy Wk Bl e m e g
i Mbir Bod v el Lt  k LUAE S P
B T T e
Ariuee

& e ST E YR PHET TN AT FPTY BTLY
e e 1l bk o

AL TR AN L

g e ] Y L TR

= Mac OS X (package format)

B Choose the appropriate package for vour Mac O8 X version,
Click on Pick a Mirror.

e Yo'l see o list ol locatons that Tave @ copy vou can download: choose the
one closest o you.

e When the lile has finished downloading, double-click 1o launch i When vou've
installed MySOL go look at the online docomentation for how o aceess vour imstall
usimng the query browser we talked about on pages 526527,

But il you're ina hurny, here's a quick way in using the Terminal,
You can now open a Terminal window on your Mac and type:
shell> cod fusr/local/mysqgl
shell> sudo ./bin/mysqld safe
[Enter your password, il necessary)
(Press Clonerol-7)
shell> bg

[I'ress Contrel=D or enter exit o exit the shell)
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appendix {ii: tools roundup

X
.All your new SQL tools -

ew SQL Tools

your M

"]‘rnu '|.¢arnf-d wit 'ﬂ“"ll

More New sor, Tools
You lesrned me, tool

rn‘.van More New s0L Tools

Awesome—you leavned us all!

Here are all your SQL tools in one place for the

first time, for one night only (kidding)! Thisisa
roundup of all the SQL tools we've covered. Take a moment to
survey the list and feel great—you learned them alll
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Symbols 0 B

Symhols

=<> <> <D
You've got a whole buneh of equality and inequality
operators at your disposal

Clhapter 2

A

BLTER with CHANGE

Lets you thange both the name and data type of an
existing tolumn.

{_:|i;||:||~|;' 5

ALTER with MODIFY

Lets you thange j“"{‘- the data type of an existing
folumn.

Clhapier 5

ALTER with ADD

Lets you add a column to your table in the order you
thooze.

Chapier §

ALTER with DROP
Lets you drop a tolumn from your table.

Chapier 5

ALTER TABLE

Lets you thange the name of your table and its entive
strutture while vetaining the data inside of it

Clapter 5

552

AND and CR

With AND and OR, you tan tombine your tonditional
statements in Your WHERE ¢lauses Fn-r move Prefision.

Chapter 2

ATOMIC DATA

Data in Yyour eolumns is atemie 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 tolumn.

Chaprer 4

ATOMTC DATA RULE 2

Atomie data can't have mut{jf‘tt tolumns with the same
type of data.

Chapter 4

AUTC INCREMENT

When used in your tolumn declaration, that column will
automatically be given a unique integer valuz each time
an INSERT tommand is performed.

Chapter 4

AVG

Returns the average value in a numerie column.
(.'l|::]|h'|' I

B

BETWEEN
Lets you seleet vanges of values.

Chapier 2



C

CHECE CONSTRATNTS

WUse these to only allow specifie values to be inserted
ar uf'd&‘l:.«!d in a table.

Chapter 11

CHECEKE OPTIOCH

Use this when ereating an updatable view to force all
inserts and updates to satisfy a WHERE ¢lause in the
view.

Chapter 11

COMMA JOIN
The same thing s a CROSS JOIN, extept a comma is
used instead of the keywords CROSS JOIN.

{,:I|.,|] er 8

Composite key
This is 3 primary k-:']l' made up of multiple tolumns
whith treate a unique key value.

Chapuer 7

COUNT

Can tell you how many vows mateh a SELECT query
without you havirg to see the rows. COUNT returns 3
sinalc inb:g,rr value.

( .'||.|]|l1'|' iy

CEREATE 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.

{f||.||rl1'|' |

SGL tools roundup

CREATE TABLE AS

Use this ommand to tveate a table from the vesults
of any SELECT statement

Chapter 10

CREATE USER
Statement used by some RDBAMSs that lets you

treate a user and give him a password.
Chapter 12

CROSS JOIN

Retuwrns every row from one table evossed with every

vow From the second fable. Enown b'j mary other
ndmes 'rm".|udin3 Cartesian Join and No Join

Chapter &

D

DELETE

This is your tool for deleting rows of data from Your
table: Use it with a WHERE clause to pretisely pinpoint
the rows you want to remove.

Chapter 5

DISTINCT
Returns each unique value only onte, with re duplicates.

Chapter 6

DROP TABLE

Lets you delete a table ik you make a mistake, but
you'll need to do this before you start using INSERT
statements whith let you add the values for eath
Lolumn.

Chapter |1
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E

EQUIJOIN and NON-EQUIJOIN

Both are inner Jeims. The equijoin returns vows that
are equal, and the non—equijoin returns any vows that
are not equal.

Chapter &

Escape with ' and

Eseape out apestrophes 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 ave in the
fiest query BUT NOT in the second query.

{ :|:.||:Ir~|;' 1th

¥

FIRST NORMAL FOEM (1NF)

Eath row of data must tontain atomit values, and eath
vow of data must have 3 unique identifier.
{ :li.l'hll‘:' +4

Foreign Key

A eolumn in 3 table that vefevences the primavy key of
another table.

{i|i;|[:h*;' 7

554

G

GRANT

This statement lets You tontrol E'.A&H;H what users can
do to tables and columns based on the privileges you
give them.

Chapter 12

GROUEP BY
Consolidates vows bated on 3 Lommon tolumn.

Chapier 6

[

INMEE JOIN

Ary Join that tombines the records from two tables
using some condition.

Chapter 8

Inner query
A query inside another query- Also known 3s 3 subqucr';r-

Chapier 8

INTERSECT
Ase this k:']rwm'd to veturn on]'f values that are in the
Lirst query AND also in the setond query.

{]L.l|'|l1'l [

IS NULL

Use this to treate a ondition to test for that pesky
NULL value-

{.:!l.:] yer 2



L

LEFT OUTER JOIN

A LEFT OUTER JOIN takes all the rows in the left
table and matehes them to vows in the RIGHT table.

Chapter 1

LIEE with % and _

Use LIKE with the wildeards to searth through parts
of text strings

Chaper 2

LIMIT

Lets you specily exaetly how many vows to veturn,
and whith vow to start with.

Chaper 6

M

Hany-tn-!-iany

Two tables are tonnected by a Jun-l:ﬁm table, allowing
marnlf rows in the First o mateh maY vows in the
second, and vite versa.

l:_:i|.r|rlq'| 7

MAX and MIN
Retuen the lavgest value in a tolumn with MAX, and
the smallest with MIN.

{]mpuTH

N

NATURAL JOIN

An inner Jein that leaves off the “ON” tlause. [£ ﬂhl"l'
works if You dve joining two tables that have the same
tolumn rame.

Chapter &

Moncorrelated Subgquery

A wub whith stands 3lone and doesnt refevente
anything trom the outer query.
Chapter U

NHON-UFDATABLE VIEWS

Views that can't be used to [INSERT o UPDATE
data in the base table.

Chagiter 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 whith tolumns should
not ateept NULL values to help you sort and seavth
your data. You'll need to set the tolumns +2 NOT
NULL when You treate Your table.

Chapter |



0

Cne-to-Many

A vow in one table tan have many ma'b:hih& rows in a
second table, but the second table may only have one
ma-l;f.hirﬁ vow in the -Fllrs‘;

Chapter 7

One-to-One

Exaetly one vow of a pavent table is velated to one
row of a ¢hild table.

Chapier 7

CRDER BY

Alphabetically orders your vesults based on a column
you specify.

{ :||.||:1|~:' h

Cuter Query

A query whith eontains an inner auery or subauery,

{:ll.llﬂl-r"‘i

P

PRIMARY KEY

A tolumn or set of Lolumns that uniquely identifies 3
oW G'F data ma +.3H!

{!II.I[HI‘E' }

RIGHT OQUTER JOIN

A RIGHT OUTER JOIN takes all the rows in the vight

table and matehes them to vows in LEFT table.
l:]:;lph-:' 10
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5

Schema

A destription of the data in your database along
with any other related objects and the way they all
f.amnﬁd:.

Chapter 7

Second Normal Form (2ZNF)

Your table must be in INF and tontain no partial
funttional dependenties to be in ZNF.

Chapter 7

SELECT *
Use this to select all the columns in 3 £able

Chaper 2

SELF-JOIN

The 5::|'F—~jn'|n allows you to query a single table as
i:l-.wgh theve were two tables with ev.ad:l*jr the same
inForrnﬂ'l:.iﬂn in them.

Chaper 1)

SELF-REFERENCING FOREIGN EKEY

This is 3 foreign key in the same table it is 3 primary
key of, used for another purpose.

l:,:lr.!] wer [

SET

This kqmm—d bclmvss in an UPDATE statement ard is
used to .ﬁhinﬁ: the value 'D'F an H]S“:in{il tolump.

Chapieri



SHOW CREATE TABLE

WUse this tommand to see the torrect syntan for
ereating an existing table.
Chaprer 4

String functions

Lets you mudi.f}r topies of the tontents of string
tolumns when they ave returned from a query. The
original values remain untouthed.

Chaprer 5

Subguery
A query that is wrapped within another auery. |t's alse

known as an inner nuery.
Clhapier 1

SUM
Hdds up 4 tolumn a‘F numerif values.

Clhapier 6

i i

Third Normal Form (3NF)

Your table must be in ZNF and have no transitive
dependenties
{:ll;i] et 7

Transitive functional dependency

When anly mn-qu tolumn is velated to any of the
ether noh-k:'}r Lolumps.

Chapier 7

U

UNICON and UNICH ALL

SQL tools roundug

UNJON tombires the vesults of two or more queries
into one table, based on what You 5?':1:'!#‘}' in the tolumn
list of the SELECT. UNION hides the duplicate values,
UNION ALL intludes duplicate values

Chapter 10

UPDATABLE VIEWS

These are views that allow you to thange the data in
the uhd:l‘l";.‘irﬁ tables. These views must contain all NOT
NULL vows of the base £able or +ables.

Chapter 11

UPDATE

Thiz statement uFﬁa{',:s an Ei.'li{'.'mﬁ tolumn er Lolumns
with 2 rew value. [+ also uses a WHERE ¢lause.
{ :l.lill.ll.l:']' R

USE DATABASE
Gets you inside the database to set up all your tables.

Chapter |

Vv

VIEWS

Use a view to treat the vesults of a query 3s a table.
Great for turning tomplex queries into simple ones.
Chapter 11

W

WITH GRANT OFTION

Allows users to give other users the same privileges
-I:hc';r have.

Chapter 12
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