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Preface
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flame to firestorm, from Joe to Pro, when you take the steps outlined in this book.
Regardless of your skill level, this is the ideal way to learn.

Viewing a large and unruly database that someone else wrote is like throwing a
huge log directly onto a match. What if that large database, which included
complex relations, started off as a smaller database? If you have completed the
Beginning SQL Joes 2 Pros book you created new tables, data, logins, and other
database objects. This book will add a few more items of your own creation to
create a rich ground for practicing many different types of queries. You will learn
how to build that large database one chapter at a time over the course of studying
this book. You build it and then use it. When you are a part of building
something, you comprehend each new level of complexity that is added.
Afterward, you’re able to stand back and say, “I built that and understand how it
works!” Your Joes 2 Pros journey will soon make databases fun and familiar.
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Introduction

Does the following story sound familiar to you? The first SQL book | bought left
me confused and demoralized at chapter one. Enrolling in my first class totally
overwhelmed me and left me nearly hopeless — and with only a partial tuition
refund. Progress was expensive and slow. Countless times | was tempted to give
up.

After years of trial and error, | finally got into my groove. While grinding away at
my own work with SQL Server, those key “ah-ha” moments and insights

eventually came. What took me over five years of intense study is now a high tide
that lifts my students to the same level in just a few months.

If you already know basic SQL syntax, this takes you to the next level. If you
have no SQL coding experience, then first get into the groove of the Beginning
SQL Joes 2 Pros book (ISBN 1-4392-5317-X). When you are at that level of SQL
knowledge, you are ready for this book.

Each lesson and chapter builds sequentially until you know advanced query
techniques used on the job and in most interviews. The labs have been created and
delivered by me over several years of teaching SQL. If a lab offered one of my
classrooms an exciting “ah-ha” experience with students leaning forward on every
word and demo, it’s a keeper. However, when a lab caused more of a trance or
tilted squint, it was discarded or revised with a better approach. The labs in this
book are the end result, and each one consistently elicits “ah-ha” moments in my
classes.

This book follows what students told me worked for them and launched their
careers. This curriculum has helped many people achieve their career goals. If you
would like to gain the confidence that comes with really knowing how to get
things done, this book is your ticket.

Downloadable files help make this book a true learning experience. Answer keys,
quiz games, and setup scripts will prepare you and your instance of SQL Server
for practices that will hone your skills. The files can be found at
www.Joes2Pros.com. After you have run the right code several times, you are
ready to write code and help others do the same by spotting errors in code
samples. Each chapter’s interactive Bug Catcher section highlights common
mistakes people make and improves your code literacy.

This book is an essential tool. When used correctly, you can determine how far
and fast you can go. It has been polished and tuned for your use and benefit. In
fact, this is the book I really wished was in my possession years ago when | was
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learning about SQL Server. What took me years of struggle to learn can now be
yours in only months in the form of efficient, enjoyable, and rewarding study.

Skills Needed for this Book

Doing SQL Server queries requires basic knowledge of the SQL. What is SQL?
SQL stands for Structured Query Language. You can do many things with the
language like set up security, design tables, and get data in and out of tables. This
book assumes you have been exposed to the concepts in the Beginning SQL Joes
2 Pros book, by past experience, or by completing the lessons. If you have but it’s
been awhile, then the first chapter is a review of lessons from the first book.
Beyond that you need only be able to turn on your computer, click a mouse, type
a little, and navigate to files and folders.

You should be able to install SQL Server on your computer. Your options are to
either search the internet for a free download or buy a licensed copy. The official
download site gets updated to a new location constantly. To get the most current
installation steps go to www.Joes2Pros.com.

For the free download you can search for “SQL Server Express 2008 download”
and follow the instructions. It’s a junior or light version. However, the preferred
option is to search for “SQL Server 2008 Developer” and follow a link to one of
the Microsoft download sites. Microsoft offers a real bargain for SQL students.
For only $50 you can install and use the fully-enabled Developer edition as long
as you agree to use it only for your own learning and to create your own code.
This is an outstanding deal considering that businesses generally spend $10,000 to
obtain and implement SQL Server. More on these options and installation
instructions can be found in the InstallingSQL2008Developer.wmv and
InstallingSQL2008Express.wmv download files.

About this Book

By far the most common usage of SQL is to handle data. When you change or
look at data, you are running queries. If you want to be a go-to person on queries
and look forward to all such challenges, then this book strives for the same goal.

Beginning SQL Joes 2 Pros began in the summer of 2006. The project started as a
few easy-to-view labs to transform the old, dry text reading into easier and fun
lessons for the classroom. The labs grew into stories. The stories grew into
chapters. In 2008, many people whose lives and careers had been improved
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through my classes convinced me to write a book to reach out to more people. In
2009 the first book began in full gear until its completion (Beginning SQL Joes 2
Pros, ISBN 1-4392-5317-X).

It’s easy to boost the page count without adding content. Wide margins that go in
an one or two inches or more from every edge and giant indexes can bloat the size
of a 300 page book to 500 pages or more without new content. Many of the
publishers that said no to me cited big books give them a wide spine on the book
shelf. The only way to show them quality wins out is if enough people ask for this
book.

Maybe the publishers are right about hooking the consumer with page count and
padding. People buy on page count and read on content, but how often are bad,
bloated books returned? Perhaps readers are now ready to get the most from their
investment. Trim off the fat and get what you deserve for less. When the world is
ready, it will reflect in this book’s success.

There are other ways to deliver good teaching without overdosing you on ink.
How many words would it take to describe your favorite shirt? Would you rather
write them all out or show someone with pictures and videos? Every point made
in Joes 2 Pros is demonstrated with life-like examples using real databases, thus
the downloadable files are essential tools in your SQL Server learning. The
instructional videos will further enhance your learning experience.

There was a time when the term “boot camp” meant something admirable in the
training realm. Too many programs today prey on students’ dreams while
delivering little in return. These incentives rule stronger than ever in the IT
training business model. A worst-case example was a school where | briefly
taught. It charged students the highest tuition rate 1’ve ever encountered while
paying instructors the least amount, yet spent far more on advertising in the form
of radio spots to lure unsuspecting students seeking to gain IT skills. That school
also has the lowest rate of students successfully completing the program than any
I have encountered. Beginning SQL Joes 2 Pros was written to change this trend.

It is time for books and schools to compete on quality and effectives and not a
mass marketing push. The better this book does, the more we will get their
attention and what people really need and are ready for.

To put it simply, there is a recipe for success. You can choose your own
ingredients. Just learn the lesson, do the lab, view Points to Ponder, and play the
review game at the end of each chapter.

Most of the exercises in this book are designed around proper database practices
in the workplace. The workplace also offers common challenges and process
changes over time. For example, it is good practice to use numeric data for IDs. If
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you have ever seen a Canadian postal code (zip code), you see the need for
character data in relational information. You will occasionally see an off-the-
beaten-path strategy demonstrated so you know how to approach a topic in a job
interview or workplace assignment.

Some students like the Read-View-Do approach so they know the concepts of
what they are about to see. Others like to View-Read-Do approach so they can
visualize the concepts as they read.

In the Read-View-Do approach you read the chapter, view the videos, and do the
challenges in the videos. For example, let’s say you are on chapter 2. You will
read the pages for Chapter 2, view the Lab 2.1 video, and do the video Lab 2.1
challenge(s) at the end of the video. In the View-Read-Do approach for Chapter 2
you will watch the Lab 2.1 video, skip the Skill Check until later, read the book,
and do the video Lab 2.1 challenge(s).

How to Use the Downloadable Companion
Files

Clear content and high-resolution multimedia videos coupled with code samples
will take you on this journey. To give you all this and save printing costs, all
supporting files are available with a free download from www.Joes2Pros.com.
The breakdown of the offerings from these supporting files is listed below:

Training videos: To get you started, the first three chapters are in video format for
free downloading. Videos show labs, demonstrate concepts, and review Points to
Ponder along with tips from the appendix. Ranging from 3-15 minutes in length,
they use special effects to highlight key points. You can go at your own pace and
pause or replay within lessons as needed.

Answer keys: The downloadable files also include an answer key. You can verify
your completed work against these keys. Another helpful use is these coding
answers are available for peeking if you get really stuck.

Resource files: If you are asked to import a file into SQL Server, you will need
that resource file. Located in the resources sub-folder from the download site are
your practice lab resource files. These files hold the few non-SQL script files
needed for some labs.

Lab setup files: SQL Server is a database engine and we need to practice on a
database. The Joes 2 Pros Practice Company database is a fictitious travel
booking company whose name is shortened to the database name of JProCo. The
scripts to set up the JProCo database can be found here.

14
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Chapter review files: Ready to take your new skills out for a test drive? We have
the ever popular Bug Catcher game located here.

What this Book is Not

This book will start you off on the cornerstones of the language behind SQL
Server. It will not cover every keyword, as you will get many of them as you
work and become a SQL Server expert.

This is not a memorization book. Rather, this is a skills book to make preparing
for the certification test a familiarization process. This book prepares you to apply
what you’ve learned to answer SQL questions in the job setting. The highest
hopes are that your progress and level of SQL knowledge will soon have business
managers seeking your expertise to provide the reporting and information vital to
their decision making. It’s a good feeling to achieve and to help at the same time.
Many students commented that the training method used in Joes 2 Pros was what
finally helped them achieve their goal of certification.

When you go through the Joes 2 Pros series and really know this material, you
deserve a fair shot at SQL certification. Use only authentic testing engines
drawing on your skill. Show you know it for real. At the time of this writing,
MeasureUp® at http://www.measureup.com provides a good test preparation
simulator. The company’s test pass guarantee makes it a very appealing option.
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Chapter 1. Data, Information, and Tables

Most of my students laugh when they hear me say the prerequisite for learning in
my classes is the ability to click a mouse and breathe oxygen. A beginning class
should be welcoming for beginners. That is the reason my first book called
Beginning SQL Joes 2 Pros was written. In this book, Chapter 1 will be a
beginner quick refresher on data, information, and tables. This is just in case you
decided to start with this book and are a beginner, or you completed the first book
but want a refresher. Many pieces of the first book are interspersed in this chapter.
If you are an intermediate, treat Chapter 1 as a warm up and get ready for some
fun.

Each chapter will include an instruction for the setup script you need to run in
order to follow along with the chapter examples. The setup scripts give you the
freedom to practice any code you like — including changing or deleting data, or
even dropping entire tables or databases. Afterwards you can rerun the setup
script (or run the setup script when you reach the next section) and all needed
objects and data will be restored. This process is also good practice for beginners
— these are typical tasks done frequently when working with SQL Server. If you
need a refresher on installing SQL Server, see the resources mentioned on page
12, including the two installation videos (InstallingSQL2008Developer.wmv and
InstallingSQL2008Express.wmv). In the first book (Beginning SQL), we created a
C:\Joes2Pros folder to hold all your resource files loaded from the website. If you
don’t already have a C:\Joes2Pros folder, please create one now since you will
need it for this chapter’s exercises.

READER NOTE: Please run the script SQLQueriesChapterl.0Setup.sql in order to
follow along with the examples in the first section of Chapter 1. All scripts mentioned in
this chapter may be found at www.Joes2Pros.com.
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Chapter 1. Data, Information, and Tables

Single Table Queries

When you want information from your database, you write a query. A query is a
request for data from a database. In English you might say, “Show me the
information!” In SQL you say, “SELECT.” It’s easy to spot a query statement
since it always starts with the word SELECT.

The word SELECT means you want to see all the information displayed. The
asterisk (*) is handy if you don’t know the names of the fields but want all of
them to be displayed. The keyword FROM chooses the table you’re querying for
the information. Run your query by hitting the F5 key on your keyboard or
clicking the execute button in the SQL Editor toolbar (circled below in red).

.r,,: Microsoft SQL Server Management Studio

File Edit \Miew Query Project Debog  Tools  Window  Community Help
Ol Mew Guery | [y [ %8 o8 55 8 |5 A & | [Standard SDLtooIhar||

157 | dbasics - anecute b [SOL Editer toolbar]® | £3[57]83 | = 2
I Object Explorer SQLQuery2.sql ...Student (53))*] = X
Connect ~ | 39 3 =3 ]SELECT * -
B | REMO (SOL Server 10,0, 1600 }—FROM ShoppinglList -
= [ Databases ‘ I I LI—I
[ System Databases
[l Database Snapshots - Results | e ME$sages|
j SEBasics ItemMumber I D escription I Frice I
Tesker —
§ Proce 1 k1 i Milk 1.00
C@ Security 2 2 Eogs 1.50
[ Server Objects 3 3 Break 0.33
[ Replication 4 4 Soda 1.25
[ Management 5 5 Chips 075
'—% SQL Server Agent B B FPaperTowel: | 0.99
7 7 Mapkins 1.25
< | v | @ query.. | RENO(10.0RTM) | RENO|Student (51) | dbBiasics | 00:00:00 | 7 raws

Figure 1.1 A query for all records and all fields from the ShoppingList table.
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Chapter 1. Data, Information, and Tables

Basic Query Syntax

Now is a good time to point out you can put words in your query window that
have nothing to do with SQL. You could write non-SQL words and notes like “I
wrote this query today” above your SELECT statement. If you do, you must tell
SQL to ignore this text, since it’s not intended to be run as code. In fact, it should
be non-executing code known as comments. To make comments, you need to
begin the line with two hyphens. Here is an example:

--This 1s my latest query
SELECT * FROM Location

The code above runs fine in the JProCo database. The first line is ignored by SQL
because of the double hyphens. It’s there only for your benefit. This is a useful
way to make notes that later provide you or your team with key hints or details
explaining what the code is attempting to accomplish.

Table names can optionally have square brackets around them. This does not
change your result set. The two queries below operate identically. One uses
square brackets while the other does not:

SELECT * FROM ShoppingList
SELECT * FROM [ShoppingList]

When coding, you rarely use square brackets because it means extra typing. The
only time bracketing is critical is when you can’t tell where a table name starts or
stops. On the other hand, the dbBasics database has two identical tables named
“ShoppingList” and “Shopping List.” The latter contains a space in its name,
which is generally a bad naming practice for any database object.

In the case of “Shopping List”, you must use a delimiter, such as square brackets.
Without these delimiters, SQL Server will think the table is named *“Shopping”
and you have a command named “List” which it does not recognize.

You can put square brackets around any table. In fact, automatically generated
code always creates these delimiters. The only time you need to do this is when
table names are not obvious to SQL Server (e.g., when a table name is the same as
a SQL keyword).

Delimiting table names helps us in another way. It would be a bad idea to name
your tables after known keywords. For example, a table named “From” would
look like this:

SELECT * FROM From
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Chapter 1. Data, Information, and Tables

The vocabulary of SQL Server has grown over the years, and new keywords are
continually added. Take an example where a company database that keeps track
of charity grants is named “Grant.” The company upgrades to a newer version of
SQL Server where Grant is a keyword used to administer permissions. The
following code would create problems:

SELECT * FROM Grant

Without delimiting the Grant table name, SQL Server tries to use “Grant” as a
keyword. You can resolve table name and keyword conflicts by using delimiters.
By putting square brackets around the table name of Grant, you tell SQL Server
it’s a table name and not the GRANT keyword we will study in Chapter 10.

SELECT * FROM [Grant]

Square brackets will work on all table identifiers. You can put square brackets
around the [Employee] table if you like. In reality, you only need them
occasionally.

This also works for fields. For example, the [Grant] table has a field named
“State.” In the 2008 version of SQL Server, STATE became a keyword. Thus, we
must write it as [State] when including that field in our code. We will discuss field
selection lists later on in this chapter.

Exact Criteria

As we have seen so far, the two keywords most commonly used in queries are
SELECT and FROM - these will be required in nearly all the queries you will use
to retrieve data during your SQL Server career. The most common optional
keyword is WHERE.

We want to limit our result set based on the Price field being exactly $1.25. We
add this specific criteria using the WHERE clause (Figure 1.2).

JSELECT =~
LFRDM ShoppinglList

WHERE Price = 1.25
<]
] Results I e Messagesl

I Itermkurnber I D ezcription I Price I
1 |4 . Soda 1.25
2 I ¥ Mapkins 1.25
Figure 1.2 The WHERE clause limits the number of records in your result set.
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Chapter 1. Data, Information, and Tables

The WHERE clause is perfect for filtering your information. The amount of data
in the ShoppingList table is still seven records, but the number of records in our
result set is now just two.

The WHERE clause can filter any type of data. If we wanted to see all employees
named David in the JProCo database we can use the WHERE clause. When using
character data, we must use single quotation marks as seen in this query:

SELECT *
FROM Employee
WHERE FirstName = "David”

The above query uses a WHERE clause to filter on the FirstName field to look for
all employees with the first name of David. We still have 12 records of data stored
in the Employee table. The WHERE clause shows us just the records in our result
set that we asked to view.

WHERE expects a logical statement to evaluate each record. The logical
statement FirstName = David is called a predicate. By predicating on FirstName,
you filter your result set.

When you put an exclamation point before an equal sign it means “not equals.”
Exact matches are filtered out of the result set. If you have used previous versions
of SQL Server, you may be familiar with the <> operator as meaning “Not
Equals.” That is still true today with the code you see below:

SELECT *
FROM Employee
WHERE FirstName < > "David”

The risk in using <> is that it looks too much like an HTML or XML tag. Thus,
when SQL needs to talk to other languages, it’s better to use
I = to signify “not equal to.”

Using the equal sign gives you an exact match. What if you wanted to look for all
the first names of Lisa or David? One option is to use the code below:

SELECT *

FROM Employee

WHERE FirstName = "Lisa”

OR FirstName = "David”

20

www.Joes2Pros.com



Chapter 1. Data, Information, and Tables

You can specify only one exact match after the equal operator. To query for
multiple exact matches, you would need multiple equal signs. Alternatively, you
can list a set of exact matches in one criterion by using the the IN operator. The
code below is another way to find the same result set:

SELECT *
FROM Employee

WHERE FirstName IN ("Lisa®, "David-®)

Pattern Criteria

What do the names Barry and Bo have in common? They both start with the letter
B. Yes, there are other similarities, but let’s go with the most obvious. If you use
the = operator with the letter B, it wouldn’t find either name in the Employee
table. It would look for the name “B,” which is only one letter long. Your query
would return an empty result set. We need to combine an approximate operator
with something called a wildcard.

The operator that allows you to use approximate predicates is LIKE. The LIKE
operator allows you to do special relative searches to filter your result set.

To find everyone whose first name starts with the letter B, you need “B” to be the
first letter. After the letter B you can have any number of characters. Using B% in
single quotes after the LIKE operator gets all names starting with the letter B (as
shown below in Figure 1.3).

E;‘EMicrusuft SOL Server Management Studio — |83
File Edit “iew ©Query Projeck Debug  Tools  Window  Community  Help
Siewquery | [y |0y 1 fo | B | 15 W 3 & g
4 54 | Proco » | ¥ Execute P v 20 [ . ;-' iy | &3 H""" = =
Object Exp.., =~ & X Fig 1-3 script.s...inistrator {53)¥* | Video_4.2_Tran...istrakar (527) - X
Comnect~ | 3 % USE JProCo »l
= [ RENO (SCL Set =0
[= [ Databases
[ Svskemr
[ Databz [=] SELECT =+
| | dbBasic
7 dorest FROM Employee .
[ IPraca WHERE FirstMName LIKE TEZ’' v
[ Security < >
3 server Obj ;
3 Replication 1 Resuits L3 Messages
[ Manageme EmplDr | LaztMame FirstMame | HireDate LocationlD  ManagerlD | Status
,_ﬁ SOL Server || 1 | Brown Barry 200208120, 1 1 MULL
2 12 O'reil Barbara 1995-05-260... 4 4 Hasz Tenure

Figure 1.3 Using the approximate operator LIKE allows for a wildcard in your predicate.

21

www.Joes2Pros.com



Chapter 1. Data, Information, and Tables

This is a good time to point out that SQL does not care whether your name is

“Barry” or “barry”. SQL is not case sensitive unless you go out of your way to
change its default setting.

The % wildcard symbol represents any number of characters. Let’s find all first
names that end in the letter A. By using the percentage “%” symbol with the letter
‘A’, you achieve this goal using the code sample below:

SELECT *
FROM Employee
WHERE FirstName LIKE "%A*

Lisa and Barbara both end in the letter A. In this example, a capital A was used

and it found all first names ending in A — even if they were lower case, since SQL
Server is case insensitive.

Lisa has three characters before the ending letter A, while Barbara has six. The %
wildcard can mean three characters. It can also represent one, nine, one hundred,
or even zero characters. If your first name was just “A” then you would also
appear in this result set.

The next goal is to find FirstName records that have the letter A as the second
letter. We want exactly one character of any type followed by an A, then any
number of letters afterwards. A wildcard of exactly one character is represented
by the underscore *_” symbol.

By asking for one character before the letter A and any amount afterward, we find
David, James, and others (Figure 1.4). The % symbol wildcard can represent
many characters while the ~ symbol wildcard represents only one.

] SELECT *

.S

FROM Employee
WHERE FirstName LIKE " AZT =
< >
] Results 3 Messages
EmplDr | LastMame = Firsthame | HireD ate LozationlD | ManagerlD | Statuz
1 &2 - Browin Barmy 200208120 1 11 MULL
2 4 kennzon  David 195960316 ... 1 1A Haz Terure
3 7 Lanning Drawid 2000-00-01 ... 1 11 On Leave
4 9 M ewaton James 2003-09-30.. 2 3 HULL
5 11 Smith Sally 1985-04-01 ... 1 MULL HULL
B 12 'l Barbara 1995-05-26 ... 4 4 Haz Terure

Figure 1.4 Using the underscore wildcard to find exactly one character.
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Chapter 1. Data, Information, and Tables

Range Criteria

If you want to find all FirstName values starting with the letters A or B, you can
use two predicates in your WHERE clause. You need to separate them with the
OR operator. In Figure 1.5, we find records where FirstName starts with A or B.

|23 | IProco - | ¥ Execute B 30 5 5 fZ;,_’]lZ;,j == -
Object Exp... » & X Fig 1-5 script.s...inistrator (54)) [ Fig 1-3 script.s. . inistrator {53)) ¥ X
Corect- | ® 7| [ SELECT * B
= | gh RENO {SQL Ser FROM Employee
= —.J Dataﬁbaies WHERE FirstName LIKE 'A%’
[ Svstemr i
31 Databz OFR FlrstName LIKE 'BE%' =
| ] dbBasic < >
| dbTest
| Praca [ Results | [y Messages
[ Security ) EmplD | LasgtMamme = FirstMame = HireDate LocationlD | ManagedD | Status
(3 server Obj ||y adams Alex 2001-01-01 00:00:00.000 1 11 NULL
1 Replication .
3 Manageme 2 Brawn Barry 2002-08-12 00:00:00.000 1 11 MULL
B 50L Server || 3 12 O'Meil Barbara 1395-05-26 00:00:00.000 4 4 Has Tenure

Figure 1.5 Using the OR operator to find FirstName values starting with the letters A or B.

Finding names beginning with A or B is easy. This works well until you want to
search using a range of letters, such as A-K shown in the example below:

SELECT *

FROM Employee

WHERE FirstName Like "A%"
OR FirstName Like "B%"
OR FirstName Like “"C%*
OR FirstName Like "D%*
OR FirstName Like “"E%*
OR FirstName Like “"F%*
OR FirstName Like "G%*
OR FirstName Like "H%*
OR FirstName Like "I1%*
OR FirstName Like "J%*
OR FirstName Like "K%*

This lengthy query (above) will find FirstName values beginning with A-K. But if
you need a range of letters, the LIKE operator has a nicer option. Since we’re
looking for the first letter to be within a range, we specify the range in square
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Chapter 1. Data, Information, and Tables

brackets. The wildcard after the brackets allows the FirstName to contain any
number of characters after the first letter.

This range would not work if your LIKE was changed to an exact operator. The
following code will not return any records to your result set:

--Bad query (it won’t error but returns no records)
SELECT *

FROM Employee

WHERE LastName = "[A-K]%"

A range of characters can be found using LIKE and your desired characters (e.g.,
A-K) inside square brackets. The wildcard is considered a string pattern and must
be enclosed in single quotes. (Strings and string functions will be studied in
Chapter 15). Simply put, it’s the starting letter followed by a hyphen and then the
ending letter of your range.

SELECT *

FROM Employee
WHERE LastName LIKE "[A-K]%"

Notice you get Adams in your result set. This is because A falls within the [A-K]
range. The same is true for Kendall. There is a similar trick you can play with
number ranges.

If you look at the Grant table you will notice we get amounts as low as $4,750 and
as high as $41,000 for the Amount field (Figure 1.6).

“< Microsoft SOL Server Management Studio

Eile  Edit  Wew ©Query Project Debug  Tools Window  Community Help

&,

Abewquery | [y tH G| F H I E

57 | IPreco | ¥ Execute 25 B 37 i | EY C;J = =
object Explorer - & X S0LQuery5.sql ...Student (543¥* |~ SglQuery2.sgl . Student (530* |
Cornect - | 3 =3 = SELECT * FROM [Grant]
= | RENO (SQL Ser = | |

= [ Databases 3
3 Swstem ] Results I 53 Messagesl
[ Databa GrantlD | GrantMame | EmplD | Amount |
] ;‘EEGS': 1 [o01 ¢ 92 Pun_Scents %% team 7 4750.00
2 | dbTests 2 00z K_Land fund trust 2 15750.00
= | IProco
£ Dat ] ooz Robert@BigStark ank. com 7 18100.00
= C@ Tat 4 ao4 Maorman's Dutreach MULL 21000.00
L 5 ons BIG B's Foundationz 4 21000.00
g E aog TALTA_Kizhan International 3 18100.00
3 7 aaF Bentsibd oreT echnology. com 10 41000.00
__-I_ =] ags vy (83-1 azt-L-Can-Help, com 7 25000.00
= 9 o003 Thark wou & cam i 21500.00
E 10 oo Call Mom ECom 5] FE00.00
| g Wie

Figure 1.6 All records from the [Grant] table.
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Chapter 1. Data, Information, and Tables

We have multiple grants that are over $20,000 in the Amount field. In the
following query, we use the “greater than” operator to find amounts over 20000:

SELECT *
FROM [Grant]
WHERE Amount > 20000

We have multiple grants that are under $20,000 in the amount field. The
following query uses the “less than” operator to find amounts under 20000:

SELECT *
FROM [Grant]
WHERE Amount < 20000

We need to be careful when looking for amounts over $21,000 (Figure 1.7)
because we have some grants that are exactly $21,000. Using greater than > will
not include this amount, but greater than or equal to >= will include the matching
amount of $21,000.

—|SELECT ° —]SELECT
FROM [Grant] | FROM [Grant]
LWHERE Amount > 21000 FWHERE Amount >= 21000

Results I 3 Messages Results I 02 Messages]

I GrantD | GrantName | EmplD | Amount | GrantD | GrantName | ErmplD I R
L 007 Ben@MoreTechnology.com 10 41000.00 J 004 Norman's Dutreach NULL  21000.00
| 008 www@LastUCanHelp.com 7 2500000 | P60 BIG B's Foundation’s 4 21000.00
[ 003 Therkyou@com M 25000 [P gg7  Ben@MoreTechnologycom 10 41000.00
|| 008 wow @Last-U-Can-Help.com 7 25000.00
009 Thank you @.com 11 21500.00

Figure 1.7 Result sets for “greater than” vs. “greater than or equal to” operators.

When someone asks you to pick a number between one and 10, what are valid
answers? Zero would be out of range. How about an edge case answer of one? Is
one between one and 10? Yes! The same is true with the BETWEEN operator in
SQL Server.

After the WHERE, you can use the BETWEEN operator with the AND operator
to specify two numbers that define your range. When we look for amounts
between 21000 and 30000, we get four records in our result set (Figure 1.8).
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Comnect = | 3 32 o -] SELECT * "
.
= ) RENO (301 Fer & FROM [Grant]
B [ Detabases WHERE Amount BEETWEEN 21000 ZND 30000
|4 Svstem
[_J Databa | | bt
| dhBasic ! !
) dbTests 1 Resus | 3 Messagesl
= [ Proco
B Dat :EranllD | Granth ame | Empll | Arncunt |
=03 Tat 1 | 004 i Moman's Outreach MULL ~ 21000.00
] 2 | 005 BIG &'z Foundation® 4 21000.00
B 3 nog v (2-Lagt-U-Can-Help.com | 7 25000.00
—:! 4 009 Thank you {&.com 1 21500.00

Figure 1.8 Using BETWEEN with AND to get a range of values.

Notice that two of our results are exactly 21,000. BETWEEN offers you results
that are inclusive of the numbers specified in your predicate.

Querying Special Characters

Earlier we learned about two special characters called wildcards. We can use the
percentage sign % or the underscore _ in relative searches. There is a grant

“92 Purr_Scents %% team” which has a percentage symbol in the name. We have
other grants with percentages in their names. How do you search for a percent
sign with two wildcards on either side? In the query below, it would appear to
SQL Server that you’re looking for three wildcards:

Bad query pattern logic (finds all records)
SELECT *

FROM [Grant]

WHERE GrantName LIKE "%%%"

We have three special characters and no literal percent symbol. The square
brackets will help here. Take the wildcard you want to use as a literal percentage
symbol and enclose it inside square brackets. You see two grants having a
percentage symbol within their names (Figure 1.9). In this example the square
brackets give you the literal percentage symbol.
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=

¥ Execuke | ~ T E_|-' s i | &

-

SOLOuery5.sql ...Student {54))% ]"— SQLoueryz . sgl .. Studenk (535

Connect ~ | g JZ o = SELECT *
=l [y REMO (SGQL Ser - | FROM [Grant]
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[ Drataba |
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=1 [ Tak 2 ulnlst EIG E's Foundation?: 4 21000.00
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Figure 1.9 Finding an actual % sign using a relative search predicate.

We have a grant called “K_Land fund trust” with an actual underscore in the
name. We have other grants with underscores, as well. How do you search for an
underscore sign with a wildcard on each side? The ineffective query below
displays all records that are at least one character long:

Bad query logic finds all records with one or more
characters

SELECT *
FROM [Grant]
WHERE GrantName LIKE "% %"

This code shows three special characters and no literal underscore. Again, we
need to put the character that we want to find inside square brackets.

Your code now shows the three grants having underscores in their names. The
square brackets tell SQL Server we are looking for a literal underscore character.

> 0 X

Dbject Explorer

3

Conneck =

2B
= [{§ REMO (SQL Ser = |
= [ Databases

S

1 Swskem
[ Databa
| || dbBasic
[ | dbTest:
[ ProCo
[ Dk
E 3 Tat

L

=

SQLQuery5.sql ...Student {54))* |* SOLGueryZ.sql ...Student (537 |

] SELECT *
FROM [Grant]

WHEEE GrantWame LIEE %]

137
1]
] Results | e Messagesl

GrantlD | Granthame | ErnplD | Aot

1 FO01 | 92 Pun_Scents %% team 7 4750.00
a0z k._Land fund st 2 15750.00
006 TaLTA_Kishan Intermational 3 187100.00

Figure 1.10 Using square brackets around the underscore finds all values with a literal underscore.
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Everything inside single quotes after the LIKE evaluates every record to give you
your final result set. The first single quote starts the string and it ends with the
second single quote. Anything before the first single quote and after the second
single quote is not part of the search string. The single quote marks beginning and
end — or delimits — the pattern you are searching.

A new challenge arises here. What if you want to find grants with an apostrophe
(single quote) in the name, such as Norman’s Outreach? The following query
produces a syntax error.

Bad query results 1In an error
SELECT *

FROM [Grant]

WHERE GrantName LIKE "%"%"

The problem here is that SQL Server assumes the predicate is complete after the
second single quote. SQL Server sees everything after the second single quote as
an error in your SQL code. To negate the special meaning of the single quote,
precede it with another single quote. Inside the outer single quotes, SQL Server
now recognizes the sequence you want to search: one wildcard, one single
apostrophe, and one more wildcard (see Figure 1.11).

.:,,: Microsoft SQL Server Management Studio

File Edit Miew Query Project Debug  Tools  Window  Community  Help
2 tewcuery | [ B B 5 3 | 25 1 |0
197 | JProCo ~ | ¥ Execute b v 13 & H ™o iy | gy e Q;j

Object Explorer  ~ & X SQLQuery5.sql ...Student (54))* | SQLQuery2.sql ... Student (53)7* ]

Connect ~ | By Hf ] SELECT *
-8
= | () RENO (SGL Ser = FROM [Grant]
=) [ Databases WHERE GrantName LIEE "%7'%°
[ Swskem
3 Databa 1| |
,_J dbEasic i
) doTeste || =2 Restits | 1y Messages |
= [ Proco Grantl D I Grarth arne I EmplD I Aot |
[ Dat 1 | ong i Moman's Outreach MULL | 2100000
=L Tat 2 | oos BIG §'s Foundation® 4 21000.00
F CH

Figure 1.11 Using two single quotes will filter for grant names containing an apostrophe.

You now have two records with a single quote in your result set. To view all
names without a single quote you would simply change the LIKE to NOT LIKE

in the WHERE clause (WHERE GrantName NOT LIKE "%~ "%").
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Field Selection Lists

Thus far our queries have used the asterisk * symbol right after the SELECT
clause. This is both handy and common for looking at information. The asterisk
frees you from specifying the names of the fields. One drawback to this method is
you get all fields. Sometimes you want only a few fields in your result set. By
listing the FirstName and LastName fields separated by a comma, we get just two
fields in our result set (Figure 1.12).

SOLQuery5S.sql ..Student {54))* |7 SQLGQueryZ.sql ... Skudent (S33)* |

CSELECT FirstWName, LaztNames
rFROM Employee

IJQJD|d>C;| a0 f{

4] |

- Results I e Messagesl

Firzth ame I Lasztt ame I

1 § Ao | Adarns

2 Barry Browvn

3 Lee Ozako

4 Drawid Kennson
5 Eric Bender

E Liza Kendall

7 Dravwid Lanning

a8 Jahn k arzhbark.
3 James Mewton
10 Tery O'Haire

Figure 1.12 Changing your field select list to show just FirstName and LastName fields.

Optionally, you can use the two-part name of the field by listing the table
identifier and then the field identifier separated by a period (Figure 1.13). This
requires extra typing, which we show you how to avoid later in this chapter.

= SOLQueryS.sgl ...Student (54)¥* | SQLQuery2,sql ... Student (53107 |
2 CSELECT Employee .FirstName, Employee.LastName
[11)
- rFROM Employee
=
2 |l | |
[ | (5] Results I e Messagesl
Firzth ame I Lasztt ame I
1 | Alen { Adams
2 Barry Browvn
3 Les Ozako
4 Dravwid kennhzon
5 Eric Bender
E Liza kendall
7 D awid Lonning
a Johin k arshbank
= James Mewton
10 Tery O'Haire
Figure 1.13 Field select list using the two-part naming convention of TableName.FieldName.
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Using two-part names for fields uses the TableName.FieldName syntax.
Employee.FirstName and Employee.LastName (Figure 1.13) gives us the same
results as just specifying FirstName and LastName (Figure 1.12).

When field names clash with an existing keyword, it’s wise to put the square
brackets around the table or field (e.g., the [Grant] table, the [State] field in the
Location table) to tell SQL Server you’re referring to the object and not the
keyword command. We touched on this earlier in our discussion of square bracket
delimiters and special characters. In some cases, SQL Server may run your query
without an error. For example, the following code will probably run in your
instance of SQL Server and return data.

SELECT Street, City, State
FROM Location

It simply turns the “State” keyword blue (i.e., meaning it recognizes State as a
command instead of an object). But a later version of SQL may not be so
forgiving. Also, if you are sharing code in a team environment, it may be
confusing for team members to see a table or field name in blue font instead of
black. A best practice is to always bracket object names you know are keywords
in SQL Server.

Anatomy of a SQL Query

Remember that query keyword order must be followed in your SQL code. Here is
the full breakdown of the anatomy of a basic query.

USE JProCo Choose your DATABASE
GO Finish last statement
SELECT Firstname,Lastname Choose your Field (s)
FROM Employee Choose your Table(s)

WHERE Firstname = "Lisa®" Filter the Result Set
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Comparison Operators Used in Criteria

The following table lists the Transact-SQL (called T-SQL for short) comparison
operators. Comparison operators evaluate expressions in order to display the
precise data you want included in your result set.

Table 1.1 Comparison operators used in T-SQL queries.
Operator Description
= Equality for one value

<> Non-equality (deprecated)
1= Non-equality

< Less than

<= Less than or equal to

I< Not less than

> Greater than

>= Greater than or equal to
1> Not greater than

BETWEEN Between two specified values

IN Equality for enumeration of values
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Lab 1.1: Basic Queries

Lab Prep: Each lab has one or more Skill Checks. Start with Skill Check 1 and
proceed until you reach the Points to Ponder section. Before you can begin the lab
you must have SQL Server installed and run the SQLQueriesChapterl.1Setup.sql
script. Since this is your first lab, please make sure you have viewed the video on
how to set up a typical lab called SQLQueriesSetupLabSteps.wmv. This video
shows you the steps involved in setting up all the labs in this book.

Skill Check 1: Write a query that displays a result set of all records from the
CurrentProducts table (inside the JProCo database) with a RetailPrice of 200 or
less. When you are done, your result should resemble Figure 1.14 below.

] Results | _'_?| Message&l
ProductlD I ProductM ame I RetailFrice I OriginationCiate I ToBeDeleted I LCategony
1 I Undenwater Tour 1 Day West Coast 61,483 2006-08-11 133309957 0 MNo-Stay
2 2 Undenwater Tour 2 Days West Coast 1106634 200710-03 234322813 0 Dwermight-Stay
3 3 [Undenwater Tour 3 Daws West Coast 184.443 2003-05-0916:07:49.900 0 Medium-Stay
4 7 [Indenwater Tour 1 Day East Coast 90,853 2007-04-07 08: 2543233 0 MNao-Stap
A a |Underwater Tour 2 Days East Coast 1450462 2005-06-11 0252712910 0 Owvernight-Stay
() Query executed successfully. RENO (10,0 RTM) | RENO\Student (51) | JProCo | 00:00:00 | 197 raws

Figure 1.14 Skill Check 1 should produce 197 records.

Skill Check 2: Find all the records from the CurrentProducts table that have the
word Canada in the ProductName. Show all fields from the CurrentProducts table.
When you are done, your result should resemble Figure 1.15 below.

] Results |3 Messages |

ProductlD | ProductName | RetailFrice | OriginationDate | ToBelelsted | Category
1 |19 [Indenwater Tour 1 Day Canada 2h.58h 2004-04-18 161207293 0 Mo-5tay
i 20 [Undepwater Tour 2 Daps Canada 154.053 2006-10-30 11051630 0 Ovwernight-5
3 2 IUndenwater Tour 3 Daps Canada 2BR.7RA 20051014 21:0711.843 0 M edium-5ta
A a7 Ilendmrinmbmr T B Dmiis T ainmd= ek e | NN N2 AC AR-FE1.42 R0 Il hd e i armn T
d - Hl

3 Query executed successfully, (local) (10.0 RTM) | REMCYStudent (51) ‘ JPraCa ‘ 00:00:00 ‘ 96 rows
Figure 1.15 Skill Check 2 produces 96 records.
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Skill Check 3: Grant is a table in the JProCo database. Show all the Grant records
with Amount values between 21000 and 30000. Show only the GrantName and
Amount fields. When you are done, your result should resemble the fig_]ure below.

I GrantM arne I Amaounk I
1|

1 Marman's Outreach 21000.00
2_|E=||35'3F.3un.:|an.:.nfg .......................... 100000
H_I wiy, (20-Lazt-U-Can-Help.com  25000.00
4 | Thark you @ com 21500.00

Figure 1.16 Skill Check 3 produces four records.

Answer Code: The T-SQL code to this lab can be found in the downloadable files
in a file named Lab1.1_BasicQueries.sql.

Single Table Queries - Points to Ponder

1. SQL Server uses the Transact Structured Query Language (T-SQL).

2. A query is written in the T-SQL language and is a request for information
from a database.

3. Database context refers to which database you are running the current
query against.

4. The FROM clause tells SQL which table or tables you are interested in

viewing.

5. Always maintain the following query keyword order: SELECT, FROM
and WHERE.

6. An asterisk * placed directly after SELECT means you want to view all

available fields.

7. If you want to see only a subset of fields in your query, make sure to
itemize each field name, separated by commas, after the SELECT clause.
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The WHERE clause is handy. It filters records so you see just those
records you are interested in.

The WHERE clause in a SELECT statement is optional. If you omit the
WHERE clause, you will get all available records in your record set.

Changing the WHERE clause affects the records you see in your query
results.

Following the WHERE keyword is a logical expression. This logical
expression is called a predicate.

Using the equal = sign finds exact criteria matches.

The T-SQL operator LIKE can be used to return a range of values. For
example, WHERE FirstName LIKE *[a-m]%’ returns records with a
Firstname beginning with any letter between A and M (Ann through
MaryAnn).

You can use wildcard characters in your WHERE clause.

The percent % symbol is the most common wildcard. This symbol
represents any number of characters. For example, WHERE Firstname
like *%N" would find a name that ends in N regardless of how long the
name is. Examples may include Ann, MaryAnn, and Dean among others.

The % sign represent any number of characters, including zero. For
example, '%0A%" would find Lisa but would also find Alex.

If you want to “exact match” a % symbol, like the name R%per!est and all
other names with a percent symbol in them, enclose the % symbol inside
square brackets. For example, LastName LIKE '%][%0]%'

If you miss a letter, forget a punctuation mark, or make a spelling error in
your T-SQL code , SQL Server will return an error message.
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Joining Tables

Refer to Figure 1.17 for a look at Alex Adams and Barry Brown. Both these
employees work in LocationID 1. If you were new and only had access to the
Employee table, you would not have enough detailed information to send a
package delivery to Alex Adams. What if we placed two tables next to one
another? By physically drawing a line from the Employee.LocationID field to the
Location.LocationlD field we can get more location details for each employee.
LocationlID 1 is located at 111 First St. in Seattle, WA (see Figure 1.17).

) Resubs | 3 Messages| ~ Employee Table

EmplD I lastname | firstname | hiredate ﬂ-oc?lim[ﬂ ManagerlD | Status |
1 1| Adams Alex 2001-01-01 00:00:00.000 1 1 i 1 NULL
2 |2 Brown Bary  2002-081200:00:00.000 | 1 TRl NULL
3 |3 Dsako Lee 1893-09-01 00:00:00.000 "2"".',- 11 NLILL
4 |4 Kennson  David  19960316000000000 1 4./ Resuls | Messages | LOCation Table
5 |5 Bender Eric 2007-0517 00:00:00.000 1 "o TocaonD | s | oy ] sEEI
6 |6 Kendal  Lisa 2001-11-1500:00:00.000 ~ 4 1 [ | 111 First ST Seate WA
7 |7 Lorming  David  2000-01.0100:00:00.000 1 (2 | o= == e SwmonmevEm—Somen ===’
8 |s Marshbank ~ John 2001-11-1500:00:00000 NULL  [|3_| 3 333ThidPL  Chicago  IL
9 |39 Newton  James  200309-3000:00:00.000 2 4 |4 M4RubyST | Spokane | WA
10 | 10 OHaie  Teny 20041004 00:00.00.000 2 3 NULL
1 |1 Smith Saly 1989.04-01 00:00:00.000 1 NULL NULL
12 | 12 O'Neil Babara  1995-05-26 00:00:00.000 4 4 Has Tenure

Figure 1.17 The Employee and Location tables are correlated on the LocationID field.

What about a global company with locations in all 50 states and over 100
different countries? We will have many records in our Location table and
probably will not be able to look at both tables very efficiently on one screen.

Inner Joins

Each query has only one result set and allows only one FROM clause. How can
you include more than one table in a FROM clause? You can put up to 256 tables
in one FROM clause if you use joins. You can even join a table to a copy of itself
(Self Joins will be covered in Chapter 10). The most common type of join is

called the inner join.

The inner join allows you to combine multiple tables in one query, but it requires
a specific condition in order to do its work. You must ensure that the join
statement has two tables with at least one common or overlapping field of a
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similar datatype. The names do not have to match in order to join two tables (we
will explore this further in Chapter 8). We already know the Employee and
Location tables share a common LocationID field. The relationship is between
Employee.LocationID and Location.LocationID, so just tell SQL Server that the
join is ON this field and voila! You will combine two tables into one result set.

Every time a value is found in Employee.LocationID, the inner join searches for
the matching record in the Location.LocationID field. If a match is found, data
from both tables displays as a single record. Both tables will show all their fields
if we type SELECT * at the beginning of our query.

For visual purposes, let’s put the Employee and Grant tables next to each other.
We can see that the EmpID field correlates data between these two tables.
Grant.EmpID equates to Employee.EmpID. If we look at EmpID 10 in both
tables, we can see Terry O’Haire is the employee who found the $41,000 grant

] Resuls | ) Messages| ~ EmployeeTable 2 Resuits | 'y Messages | Siaublabk

EmplD | lastname | firstname | hiredate g 2o I S I Exell I L l
T [3 | Adams Aler 2001.01.01 0C:00:0 1 | 001 i 92 Pur_Scents %% team 7 4750.00
2 5 t Brown Bany 2002-08-12 00:00:0 2 ooz K_Land fund trust 2 15750.00
3 3 Osako Lee 1999-09-01 00:00:0 3 003 Robert@BigStarB ank.com 7 18100.00
4 4 Kennson David 1996-02-16 oo-00-0 |2 004 Morman's Outreach MULL  21000.00
5 5 Bender Eric 2007-05-17 00:00:00 | 5 005 BIG B's Foundation® 4 21000.00
B 5 Kendall Lisa 2001-11-15 00:00:00 | B 00E TALTA_Kishan International 3 __ 18100.00
7 |7 Lonning  David  2000-01-01 00:00:0¢ | 7| 007 Berdgidons] B.Wolngm:wa_ J41000.00
8 |8 Marshbank  John 2001-11-15 00,0008 Fu n f #806° * = * "&LactU-Can-Help 7 25000.00
8 13 Mg -i!mﬁ b ';éh'oﬂa-?ﬁmm:n =l 003 Thank you @.com " 21500.00
10 §| 10 D'Haire Teny 2004-10-04 00:§0:0q | 10 010 Call Mam @Com 5 7500.00
11 1 1T =smm = By ™ "9eTT-0M00.00.000 1 HOLC HOLC
12 | 12 O'Neil Babara  1995-05-26 00:00:00.000 4 4 Has Tenure

(Figure 1.18).

Again, placing these two small tables side by side and analyzing them can work,
but it’s time-consuming and not very efficient, especially if we have two very
large tables. Instead, we can use SQL Server to combine both tables into one
result set. Putting information into one report is of great value to businesses.

The tables in Figure 1.18 share the common field of EmpID. Knowing this is a
key step.

To put all these records into one result set, you need both tables in the FROM
clause. Joins require field(s) that correspond to both tables. The ON clause after
the INNER JOIN shows this relationship (Figure 1.19).

If you looked closely at Figures 1.18 and 1.19 you may see a reason for caution.
There are 10 grants, but the INNER JOIN only returned nine records. Thus, inner

Figure 1.18 The Grant and Employee tables relate ON Grant.EmplD = Employee.EmpID.
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joins can produce what seems to be a data loss. We will explore how to know
when this will happen.

'a: Microsoft SQL Server Management Studio -8 x|
File Edit ‘iew Query Project Debug  Tools  Window Community  Help
i Hewouery | [y (PR MBS | S H 3| & -
Y| Praco + | ¥ Execute B v i E!- F @JQJ = 2 |EE| A =

7| ~SQLQuery6.sal .Student (53)* | S0LQueryl.sal . Student (521" | - X

2 ESELECT * .

o

2 FROM [Grant] INNER JOIN Employee

| ON [Grant].EmpID = Employee.EmpID

= -

= 4 [ 7
1 Resuls | A Messagesl

GrantD | GrantMame | EmplD | Amauht | EmplD | lagthame | firsthame: | hiredate | Lacation|D | ManagerD | Status

1 0o 32 Pun_Scents %% team 7 47000 7 Lonning  David 20000101 .. 1 1 Onlea
2 ooz K._Land fund trust 2 1675000 2 Brawn Barmy 20020812 .. 1 1! MULL
3 003 Robert@BigStarB ank.com 7 |ooon Lonning  David 2000-01-01 .. 1 1 Onlea
4 005 EBIG &' Foundation? 4 2100000 4 Kenngon  David 19360316 .. 1 1 Haz Te
5 008 TALTA_Kishan Intemational |~ 3 1810000 3 Dsaka Les 1993-03-01 .. 2 1 MULL
B 007 Bent@toreT echnology.com | 10 4100000 10 O'Haire Temy 2004-10-04 . 2 3 MULL
7 nog e, (@-Last-U-CanHelp.com 7 25000.00 7 Lonning  David 2000-m-07 ... 1 1 OnLea
g oo Thark you &.com 1 2160000 M Smith Sally 1925-04-01 .. 1 MULL MULL
3 ma Call Mom @Cam 5 7000 5 Bender  Eric 2007-0517 .. 1 1 MULL

—

Figure 1.19 Joining the Grant and Employee tables using an inner join returns just nine records.

The Grant called “Norman’s Outreach” was an online registration, so no
employee is listed as receiving credit. Since no match was found, the record
containing the Norman’s Outreach grant was not included in the result set.

The core behavior of inner joins is to only include records when a match is found
in both tables. Mismatched records are left out of the query result set.

Outer Joins

Once you can handle inner joins, understanding outer joins is an easy progression.
They both look for and display every match they find between two tables. Both
joins require that you specify the matching field(s) in the ON clause. Outer joins
can also show the mismatching records which inner joins omit.

The Employee table has 12 records and the inner join query with the Location
table shows only 11 records. That is because John Marshbank is JProCo’s
traveling salesman and has no LocationID. In an employee report, you may want
to list all employees and their location even if the employee(s) doesn’t have a
location. To do this you need to use some type of outer join.
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Left Outer Joins

Before we fire up an outer join, we need to state our goal. There is an employee
with no location. There is also a location under construction in Chicago that
presently has no employees.

Are we looking for an employee report or a location report? In an employee
report, it’s OK if Chicago does not show in the results. We need to list all
employees from the Employee table. Thus, the outer join must favor the
Employee table.

In the query here, the Employee table is on the left. Since you want all employees
included, you will make this a left outer join (Figure 1.20).

| SELECT *

FROM Employee LEFT OUTER JOIN Location

ON Employee.LocationID = Location.LocationID

|

Results | _Ij Messagegl

EmpID| lastname | firstname| hiredate LocationlD | ManagerD | Status LocationlD! | street | ity
J 1 Adams Alex 20000101 00:00 1 1 il HULL 1 111 First 57 Seattle
[ 27 Bown  Bamy 200208120000 1 11 NOLL 1M1FistST  Sealll
J 3 Ozako Lee 19930901 00:00 2 1 MULL 2 2225econd AVE  Boston
J 4 Fernson  Dawid  1996-031600:00 1 N Haz Terue 1 111 First 5T Seattle
J ] Bender Eric 20070517 00:00 1 il HULL 1 1171 First 57 Seattle
J ] Kendal Liza 20011115 00:00 1 4 4 HULL 4 444 Ruby 5T Spokane

7 Lonning Dawid | 2000-01-01 0300 1 1 Onleave 1 11 First 5T Seattle

] Marshbark  John 20011115 00:00 ° MULL 4 HULL HULL MULL HULL
| 3 Mewton  Jamez | 2003-03-3000:00 2 3 HULL 2 222 Second AVE  Boston
J 10 ('Haire Temy 2004-10-04 0000 2 3 MULL 2 222 Second AVE | Boston
J 1 Smith Sally 1585-04-01 00:00 1 MULL MULL 1 111 First 5T Seattle
IJ 12 O'Meil Barbara  1995-05-26 0000 4 4 Hasz Tenure 4 444 Ruby 5T Spokane

Figure 1.20 A left outer join favors the table listed to the left of the join, which is Employee.

Notice John Marshbank appears. This left outer join will find all records from the
table on the left (Employee). It then tries to find matches with the table on the
right (Location). All employees are shown and matches from Location are filled
in and displayed.
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Right Outer Joins

If OSHA came to inspect all buildings, your goal would be to produce a list of all
locations for the regulators. They want to see all locations and who works at those
locations. They have no interest in John Marshbank, since he does not occupy a
building. They want to see the buildings, even if they are under construction and
no employees work there.

ift SOL Server Management Studio =]

Wiew  Query  Project  Debug  Tools  Window  Community  Help
very | [y |5 06 MGl |5 W S | & ¢
IProco - | ¥ Execute P v iy || 3T T EE S 2 EE N
Duery6.sql ...Student {53))* }, SiLueryl.sgl ., Shudent (5230 ] -
SELECT *
FROM Employee RIGHT OUTER JOIN Location
ON Employee.LocationID = Location.LocationID
| |
etz | 3 Messages I
ErnplD | astriame | firstriarme | hiredate Location|D | ManagerD | Status Location| D | strest | city
1 [ Adams Alex 2001-01-01 00:00:00.000 1 11 MULL 1 111 First 5T Seattle
2 Bown  Bay  2002081200:00:00000 1 1 NULL 1 11 First §T Seattle
4 Kennson  David 1396-03-16 00:00:00.000 1 1 Has Tenure 1 117 First 5T Seattle
5 Bender  Eric 2007-0517 00:00:00.000 1 11 MULL 1 111 First ST Seattle
7 Lonning  David 2000-01-01 a0: 0000000+ 1 1 On Leave 1 111 Firat 57 Seattle
11 Sith Saly 1989-04-01 0C:00:00.000 1 MULL MULL 1 111 First ST Seattle
3 Dzaka Lee 1953-05-01 00:00:00000 2 11 MULL 2 272 Second A¥E  Boston
3 Mewton  James 20030330 00:00c00.000 | 2 3 MULL 2 222 Second &YE | Boston
10 OHaire  Temy 2004-10-04 O0:00:00.000 2 3 MIUILL 2 227 Second &WE | Boston
MULL  WNULL WULL WULL MULL MULL MULL 3 333 Third PL Chicago
£ Kendall  Lisa 20011115 00:00:00000 4 4 MULL 4 444 Ruby 5T Spokane
12 OMeil Barbara  1995-05-26 00:00:00.000 4 1 Haz Tenure 4 444 Rubyp ST Spokane

Figure 1.21 The right outer join shows all locations, even if nobody works there.

To show all records from the table on the right, you need a right outer join
(Figure 1.21). Since the right outer join favors the table listed to the right of the
join (i.e., the Location table), all locations will be displayed. The employee list for
Chicago is NULL. However, Chicago still appears as a location.

Notice the EmpID values are no longer in order. The LocationID values go from
one to four in order. The Location table is showing all records in order and any
matching values it finds in the join. Location is on the right side of this right outer
join,
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Full Outer Joins

So far we have seen a left outer join works great when you want to see all
employees, even if they have no location. What about seeing all locations, even
without employees? The right outer join is just the thing for a location report
showing all locations, even ones where there are no employees.

How about if you wanted to see all employees and all locations regardless of
whether each employee matches a location and regardless of whether each
location matches to an employee? This is a full outer join (Figure 1.22).

=soft SOL Server Management Studio o |5’|

bt Yiew  Query  Project Debug  Tools  Window — Community  Help

.y

Query | Ly [ 00 5 | b (5 W & | ¢
Froco -| P Eeas b W v 33 @[] 30 | @I

Ll
.!-I.
Ll
e

pLOuery6.sql ...Student (53)F* | SCLQueryl.sql .. Student (521* | -

-] SELECT ~
FROM Employee FULL OUTER JOIN Location
ON Employee.LocationID = Location.LocationID

Flesults | 3 Messages

ErmnplD I lastrarne firstnarne I hiredate I Location| D I ManagerD | Status I Location D I street I city I state
| | 1 . Adams Alex 20000100 . 1 1 MULL 1 111 First 5T Seattle WA
(|2 Brown Bamy 20020812 ... 1 1 NULL 1 111 First 5T Seatle WA
K Ozako Lee 1935-03-01 .. 2 1 WULL 2 222 S5econd &%E | Boston P
e Kenhzon David 1936-0316 .. 1 1 Has Tenure 1 111 First 5T Seattle WA
| | 5 Bender Eric 20070817 ... 1 11 MULL 1 111 First 5T Seattle W
| | B Fendall Lisa 20001115 . 4 4 MULL 4 444 Ruby 5T Spokane W
| | 7 Lonning David 20000100 .01 11 On Leave 1 111 First 5T Seattle WA

g tarshbank  John 20011115 ... MNULL 4 MULL MULL MULL MULL HULY
g Mewton James 2003-0%-30.. 2 3 MULL 2 222 Second AYE | Boston Pl
| | 10 O'Haire Temy 20041004 . 2 3 MULL 2 222 Second AYE | Boston by
|| 1 Smith Sally 1983-04-01 .. 1 MULL MULL 1 111 First 5T Seattle W
| | 12 O'Meil Barbara 19950826 ... 4 4 Has Tenure 4 444 Ruby 5T Spokane | Wi

MULL  NULL MULL MULL MULL MULL MULL 3 333 Third PL Chicago L

Figure 1.22 A full outer join shows all records from both tables, including matches & mismatches.

Notice with a full outer join you can get more records than either table contains.
Here, the result set has thirteen records. The Employee table has twelve records
and the Location table has four. Full outer joins show all matches and mismatches
from both tables.

Here is another example of the full outer join with mismatching records from both
tables. You want to find all employees with no grants and all grants with no
employees. Use the full outer join seen in Figure 1.23.
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FROM

SELECT *

[Grant] FULL

ON [Grant].EmpID =

[Employee]

[Employee] .EmpID

Results | Ga Mg;sagesl

| EmpID | Amount | EmpiD | lastname

| firstname | hiredate

| LocationlD | ManagerD | Status

| 001
002
003
004
005
006

’J GrantlD ] GrantName
. 92 Puir_Scents %% team

K_Land fund trust
Robert@BigStarBank. com
Norman's Outreach

BIG E's Foundation®

007
002
007
NULL
004

TALTA_Kishan Intemational 003
Ben@MoreTechnology.com 010
@Last-l-Can-Help 7
Thank you @&.com o
Call Mom @Com . . . 005
NULL NULL
NULL NULL
HULL NULL
HULL NULL
HULL NULL

4750.00
15750.00
18100.00
5500.00

no7
0oz
0o7

Mo

Lonning David
Brown Barry
Lonning David

2000-01-01 00:00:00.000
2002-08-12 00:00:00.000
2000-01-01 00:00:00.000

0m
0m
0m

NULL NULL

NLULL

2100000 ‘00T KEnsER ~ DEvid~ ~19%-0F1ETO00.000007 001~

18100.00
4100000
25000.00
2150000

500,00
N
noe !
no |

noee |

|

003
0o
007
o
005
0o
006
0o
009
mz2

Osako Les
O'Haire Temy
Lonning David
Smith Sally
Bender Eric
Adams Alex
Kendal Lisa
Marshbank  John
Newton James
O'Meil Barbara

1999-09-01 00:00:00.000
2004-10-04 00:00:00.000
2000-01-01 00:00:00.000
1955-04-01 00:00:00.000
2007-0517 00:00:00.000
2001-01-01 00:00:00.000
2001-11-15 00:00:00.000
2001-11-15 00:00:00.000
2003-09-30 00:00:00.000
1995-05-26 00:00:00.000

0m
0m
0m
004
NULL
002
0o4

011 On Leave
0 NULL

011 On Leave
NULL NULL
™ = FasTerilie
01 NULL

003 NULL

om On Leave
NULL NULL

01 NULL

o NULL

004 NULL

004 NULL

003 NULL

004 Has Terure

Figure 1.23 A full outer join between the Grant and Employee tables shows all records.

As we can see, the full outer join finds all matches and mismatches. All our joins
so far have not used the WHERE clause, so we got all possible records. With a
WHERE clause you would get only the records that satisfied the WHERE criteria.

For example, we could add the clause WHERE LocationID =1 to the code shown

above (Figure 1.23). This WHERE clause would filter the records down to just

the Seattle location and the join matches and mismatches that remain will display.

Without the WHERE clause, you get all matches and mismatches in your result
set. Mismatches between the tables show up as NULL.

Table Aliasing

Table aliasing is a big saver of keystrokes. As we know, tables are listed in the
FROM clause. We had to retype the table names again in the ON clause as seen in
the code below:

SELECT *
FROM Location INNER JOIN Employee
ON Location.LocationlD = Employee.LocationlD
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Setting Aliases

Our next goal is to get the FROM clause to refer to the Employee table as “Emp”
and the Location table as “Loc.” It’s like giving your friend a nickname. They
respond and use it, but their birth certificate still has the original name. In other
words, the tables will not change names literally, but your query can use a shorter
name. Simply rename the table “AS alias” in the FROM clause and you then use
the shorter name. Here is a T-SQL example:

SELECT *
FROM Location AS Loc INNER JOIN Employee AS Emp
ON Loc.LocationlD = Emp.LocationlD

In this example, the payoff is only slightly obvious. Some queries will use the
table name in dozens of places. It’s far quicker to type “Loc” many times versus
“Location.”

Using Aliases

At this point you are probably not a big fan of two-part field names in a query. In
fact, the simple name does the same thing with far fewer keystrokes. In
comparing the two queries below, we see identical results.

Simple Field Names

SELECT FirstName, LastName, [State]

FROM Location INNER JOIN Employee

ON Location.LocationlD = Employee.LocationlD

Two-part Field Names

SELECT Employee.FirstName, Employee.lLastName,
Location.[State]

FROM Location INNER JOIN Employee

ON Location.LocationlD = Employee.LocationlD

The truth is we lucked out on all our past queries. The simple field name query
from above is looking for FirstName from either table. There is a FirstName field
in Employee and none in Location. Thus, FirstName here actually means
Employee.FirstName, so SQL Server implicitly does this behind the scenes for
you. The same is true with the [State] field. When SQL Server looks for the
[State] field in the Employee table and realizes it isn’t present, it does us the
courtesy of pulling it in from the Location table.
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This brings up a question. If both tables had a State field, would SQL Server
choose the Employee.State field or the Location.State field? If SQL Server detects
any ambiguity, it will give an error message and request more information.

However, if you ran a SELECT * statement in that same scenario (i.e., both tables
have a field named State), you would get both fields in your result and no error
message. For this reason, a best practice we emphasize in this book is to always
build your queries using SELECT * up until the moment your joins are all
working well and you need to list the precise fields you will include in your
report.

When you itemize fields, you must specify exactly which one you want. Suppose
you would like to include the State field in your report. In our imaginary scenario,
if you used just the simple name “State” when multiple fields with the same name
exist, your specification will be ambiguous and SQL Server will display an error.

R Microsoft S0QL Server Management Studio

HE

File Edit Wew Query Project Debug  Tools  Window  Community Help
S hewquery | [y |08 M5 G| |5 d S | &

L fy | IProco +| ¥ Execute b W o 30 E_l-' 3 I | @2 E
Object Explorer SQLQuery1.sql ..Student {52))* |
Conneck = _f.J_.# _-gg [ : [ SELECT FirstHNamme, LastName, [State]
= | Rena (S0L Server ID.D.IE: FROM Location A5 Loc
= [ Databases INMEE JOIN Emplowvees AZ Emp
& £ System Databases O Loc.LocationlID = Emp.LocationID
[ Database snapshe q |
| || dbBasics :
| || dbTester 4 Messzages
= | JProco M=y Z09, Lewel 1&, Stace 1, Line 1
[ Database Diacg Ambicuous column name 'State’.
1 a1 Tkl

Figure 1.24 In our scenario, SQL Server gives an error since it can’t tell which field to choose.

Notice the error message is coupled with an explanation that SQL Server cannot
guess what information you want to see. The only time it allows simple field
names in a multiple table query is when there exists only field with that name.
This would be exactly the type of situation where we want to use SELECT *
instead of an itemized field list, so that we don’t risk ambiguous column name
errors while we are trying to build our joins.

Now let’s specify that it’s the State field from the Location table that we want.
We specify that by using the the two-part field name. In your field selection list,
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specify the Location.State field with the table alias Loc (Loc.State). Let’s also put
an alias on the field City (Fig 1.25).

'[L:‘ SQLQuery12.sq..5tudent (52))*]
=

CSELECT FirstMame, LastMame, Loc.City, Loc.[State]
LFROM Location A5 Loc INNER JOIN Employee AS Emp

OM Emp.LocationID = Loc.LocatlionID
1]

lJeul:qug 13aly

1 Results | e Messagesl

Firstt ame: I LastHame I City I State I
1| Alex | Adams Seatfle | Wi
2 Barry Brown Seattle Wi
3 Lee Ozako Boston bt
4 David Fennzon  Seattls W

Figure 1.25 Using the alias Loc for the Location table to create two-part names for City and State.

In our example, we had to prefix State with the Loc alias. We did not need to
prefix the City field in order to get this query to work. But consider this — can you
guarantee that tomorrow someone will not add a City field to the Employee table
to denote where the employee resides? If this happened, some of your queries
would break because SQL Server would find multiple fields named “City” in the
query and not know which one to choose.

In your SQL career, you will often write queries you need to work today and into
the future. A good way to do this is to use two-part names for all fields listed in
your SELECT statement. It’s a little extra typing, but aliasing your tables
significantly reduces keystrokes. The shorter prefixes also make your code more
readable. Note in Figure 1.26 we have changed every listed field as a two-part
name. The aliasing we did in our FROM clause allowed us to use the shorter
names.

HSELECT Emp.FirstWame, Emp.LastWName, Loc.City, Loc.[State]
FROM Location AS Loc INHNER JOIN Employee AS Emp
-OM Emp.LocationID = Loc.LocationID

Hesults | B Messagesl

Firsth ame | L&zt ame | City | State |
_ Alex Adarns Seattle Wi
_Barr_l,l Brown Seattle W,
|| Le= Oszako Boston b
J D awid Kenhzon Seattle WA

Lo =] = o b 2t

Figure 1.26 Aliasing is a time-saving way to create more robust and durable code.
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Lab 1.2: Joining Tables

Lab Prep: Before you can begin the lab you must run the

SQLQueriesChapterl.2Setup.sgl script.

Skill Check 1: In one query you want to see
the employees and cities where they work. You

know the two tables share a common

LocationID field. Query both of these JProCo

tables by joining them on this field.

Your field select list should only include

FirstName, LastName, City, and State. Alias

the Employee table as “em” and the Location
table as “lo.” Use two-part names in all areas of 'Figure 1.27 Result contains 11 records.

your query. When you are done, your result

should resemble Figure 1.27.

Skill Check 2: Open a query window to
the JProCo database. Write a query that
shows the list of all grants and the first
and last names of the employees who
acquired them. If the grant was not found
by an employee, we still want to see a
NULL first and last name.

To do this, join the [Employee] and
[Grant] tables. Show the FirstName,
LastName, GrantName and Amount

FirstM ame I Lasth ame I City I State
Alex Adarns Seattle W,
Barr_l,.l ----------------- Erraven Seattle W,

Les Oszako Baoszton b,

D awid k.ennzon Seattle WA,

Eric Bender Seattle A,

Liza k.endall Spokane Wi

David Lonning Seattle W,

James Mewton Boszton bt

Terry O'Haire Boston bl s,

Sally Smith Seattle W,

Barbara O'Meil Spokane W

Firsth ame: I LastName I Granth ame I Amount |
J David fLonning 92 Pun_Scents %% team 4750.00
JEarr_l,l Brown  K_Land fund st 15750.00
J David Lonning Robert@BigStarb ank. com 18100.00
J NULL MULL Marman's Outreach 21000.00
J David Fennson | BIG B's Foundation®: 21000.00
J Les Ozako TALTA_Kishan Intemational — 18100.00
J Temy 'Haire Ben@MareTechnology.com  41000.00
J David Lonning — wene @-Last-U-Can-Help.com  25000.00
J Sally Smith Thank you &, com 21500.00
J Enc Bender Call Mam @Cam 7500.00

Figure 1.28 Skill Check 2 shows 10 records.

fields. Alias the Employee table as em and the [Grant] table as gr. Use two part
names in all areas of your query. When you are done, your result should resemble

Figure 1.28.

Answer Code: The T-SQL code to this lab can be found in the downloadable files

in a file named Lab1.2_JoiningTables.sql.
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Outer Joins - Points to Ponder

1.

10.

11.

12.

13.

Tables with related fields can be used together in a single query using a
join,

An inner join only returns a result set with perfectly matched values from
fields in two or more tables.

An inner join is the default join type. If the term “inner” is omitted from
the join clause of a query, SQL Server will assume it to be an inner join.

Outer joins can allow more records to be seen in your result set than just
an equal record match list from an inner join.

There are three types of outer joins: left outer join, right outer join and full
outer join.

In a left outer join, the table named first will have all its records appear,
even if SQL Server finds no matching records from the table listed second
(i.e., appearing to the right of the LEFT OUTER JOIN clause).

In a right outer join, the table listed second might have records that appear
even if no matching records are found in the table you listed first.

In full outer joins, all matches and mismatches are displayed from both
tables.

Using the word OUTER is highly recommended but is optional. LEFT
OUTER JOIN means the same thing as LEFT JOIN in a query.

When you alias a table, you use an abbreviation. T-SQL aliasing usually
means using a shorter name than the original identifier.

Aliases must be declared immediately after the table’s name in the FROM
clause.

When you alias a table, you must use the alias wherever you refer to that
table in your query. This process makes your queries unambiguous.

Using the keyword AS when specifying an alias is optional. It is
recommended because it makes your code easier to read but is often
omitted.
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Bulk Copy Program (BCP)

There are utilities that understand data, and SQL Server can manage the inserting
of data for you. Some programs like SQL Server Integration Services (SSIS) can
take just about any source of data and pump it into, or out of, SQL Server. The
Bulk Copy Program (BCP) imports/exports data into/out of SQL. However, the
BCP output from SQL is always a file. In this chapter, we explore how to use
BCP, which was designed for the flow of data between SQL Server and text files.
It’s a simple utility that does one of the most common types of bulk copying.

Importing with BCP

If you have data in a text file and you need to move it into a table, you’re ready to
import that file into SQL Server using BCP. A quick visual comparison of the
data in the input file and the destination table will really help. We need to confirm
that the text file can supply enough data in the correct format to populate each
field for each record in the destination table.

In the database dbMovie, we have five records in our Movie table and two records
in the file Ch1MovieFeed.txt.We want to import movies 6 and 7 into the Movie
table (see Figure 1.29). Locate the file Ch1MovieFeed.txt in the Resources folder
of your companion CD. Copy this file into your C:\Joes2Pros folder.

-] SELECT * =i
I—FROM Movie =

4 | | >

[ Results I B Messagesl

m_id | m_Litle | m_untime | m_Fating | m_Teaser | m_Releaze |
1 i1 A-Lizt Explorers 96 PG-13 Dezcription Coming Soon 2000
2 2 Baonker Bonzao b} G Dezcription Coming Soon 2000
3 3 Churmps ta C.. a PG-13 Description Coming Soon 2000
4 4 Dare or Die 110 R Degoription Coming Soon | 2000
] ] Eecelhads a8 G Degoription Coming Soon | 2000

B chiMovieFeed.txt - Notepad
File Edit Format Wiew Help

5,Farewell ¥eti,92,Rr,Ice and Terror find common ground, 2009
7,G@one and Back,78,PG-13, sometime death gives wou a second chance, 2010

Figure 1.29 A text file with the right amount of data to make 2 records will be copied into Movie.

The first record of the text file is m_id = 6. Note the value 6 is terminated with a
comma to separate it from the second field value of “Farewell Yeti.” After the
next separating comma is the third field, which shows a runtime of 92 minutes.
The pattern repeats until the final field in each record is reached. At that point, a
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return (a carriage return or hitting the Enter key) signals the end of the record. Just
remember that commas separate fields, and after each line the return separates
records.

OK, we’ve confirmed the data in the source file and now are confident the data
conforms to the destination format (the Movie table). BCP should run without a
problem. We first need to provide a few logistical items to BCP: the filepath of
the source file, which table we want the data copied into, and some other basics,
such as the designation of commas as field terminators. Close out of the Movie
database. From your desktop click Start > Run. Type in the letters CMD in the
Run box and hit OK (Figure 1.30).

2| x|

= Type the name of a program, folder, document, or
Internet resource, and Windows will open it For you,

=l

(614 I Cancel | Browse. .. |

:EStart' 28 | SRENOQE s

Figure 1.30 Starting the command prompt.

With the command prompt open (see Figure 1.30), we can go to the root of the
C: drive with a “cd\” command and hit Enter. Go into the folder with a “cd
Joes2Pros” command.

While in the folder, a good practice is to make sure the Ch1MovieFeed.txt is in
the directory. You can type “dir” to see this listing. Once you know it’s there, you
can proceed to invoke BCP.

e+ Command Prompt =101.x]

Microzsoft Windows [Wersion 5.2.37981
(C> Copyright 1785-28A3 Microsoft Corp.

C=“Documents and Settings:StudentXcd-

G:n>cd Joes2Pros

C:~JoesZPros>BCP dbMovie.dbo.Movie in ChiMovieFeed.txt —c¢ -t. -T —rs\n
Starting copy...

2 rows copied.
Metwork packet zize <(hytesd: 4876

Clock Time ¢mz.> Total : 18 Average : ¢(20@.88 rows per sec.)

C:~Joes2Pros>

Figure 1.31 After pathing to C:\Joes2Pros folder, we ran BCP to pump 2 new records into Movie.
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We want to tell BCP to expect character data (-c) with fields terminated by
commas (-t,). Windows has already authenticated our password. SQL trusts
Windows. Since we are are logged on as a user with permissions, we don’t want
to re-type our password. Use the Trusted connection with an upper case (-T).
Lastly, we have multiple records in the text file. Each record is separated by a
new line (\n) in your text file. Put all these command switches together as you see
in Figure 1.31.

BCP dbMovie.dbo.Movie in ChlMovieFeed.txt -c -t, -T -r\n

Query your Movie table and you will notice two new records for a total of seven

(see Figure 1.32). The m_id 6 and 7 were successfully added using BCP!

" REND.dbMovie - dbo.Movie *SQLQuery4.sql ...\ Student {52)¥* | - X
connect ~ | & &3 2l ESELECT * =
RENO (50L Server 10,0,1600 - [ | LFROM Movie e
|| Databases | _'LI
[ 3 System Databases 1] | »

[# [ Database Snapshots = Resuls I 4 Messagesl
# | db2 =
= J dbBasics .m_ID | m_Title I m_Funtime | m_Rating I m_Teazer | m_Felease I
= | dbMavie 1 | i &-List Ewplorers 96 PG-13 Descrption Coming Soon 2000
# [ Database Diagrams 2 Borker Bonza 75 G Deszcription Coming Soon 2000
=l [ Tables " 3 Churmps to Champs | 75 P13 Description Coming Soon 2000
2|
'E_: j tem 43 4 Dare or Die 110 R Description Coming Soon 2000
= = _J ons 5 Eeeelhads a8 G Description Coming Soon 2000
# 3 Keys B Farewell et 92 R lce and Tenor find common ground 2009
[ [ Constraints 7 Gone and Back i PG-13 Sometime death gives you a second chance 2010

Figure 1.32 After running BCP, the result set shows there are now seven records.

Microsoft Windows HPF [Uersion 5.1.26081
(C)» Copyright 1985-2801 Microsoft Corp.

C:“Documents and Settings“Administratorihcp

uzage: bcp {dbtable | gueryr {in | out | Gueryout | format} datafile
maxerrors ] —f formatfilel [ errfilel
firstroul laztroul hatchsizel
native typel character typel g wide character typel
keep non—-text nativel file format versionl guoted identifier]
code page specifier] field terminator] » row terminator]

i inputfilel outfilel packetsizel

seruer name ] usernane 1 password]
trusted connectionl versionl regional enabhle]
keep null valuesl keep identity valuesl
"load hints"] generate xml format filel

|—||—||—||—||T||—||—||—||—|
®me SO aSn e

Figure 1.33 To see the BCP command menu, type “BCP” from the command line.

Type “bcp” at the command line. (Start > Run > CMD > BCP) to see a list of the
BCP commands (see Figure 1.33). For a review of exporting files (BCP Out) from
your SQL Server database, see Beginning SQL Joes 2 Pros (Chapter 7 “Exporting
Data™).
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Lab 1.3: Using BCP

Lab Prep: Before you can begin the lab you must run the
SQLQueriesChapterl.3Setup.sgl script.

Skill Check 1: Copy the ChlSalesInvoiceFeed.txt file to your C:\Joes2Pros
folder. Run BCP with the right switches to put 1877 records into the
JProCo.dbo.SalesInvoice table as seen in Figure 1.34.

Starting copy...
1808 rows sent to SQL Server. Total sent: 18600

1877 rows copied.
Metwork packet size C(hytes): 4896
Clock Time (ms.>» Total s 5 |

Average : (15512.48 rouws per sec.?

G:~Joezs2Fros >
Figure 1.34 BCP has copied 1877 rows into your SalesInvoice table

Skill Check 2: Copy the Ch1CustomerFeed.txt file to your C:\Joes2Pros folder.
Run BCP with the right switches to populate the Customer table in the JProCo
database. When you’re done, you should see the 770 rows added to your existing
5 customers. You will have a total of 775 records in your Customer table. To
verify your result, run a query of all records from the SalesInvoice table and see
that you have 1877 customers. Your result should resemble the figure you see
here (Figure 1.35).

|~FROIUI SalesInvolce

1 Results I Sa Messagesl

Irvoicel D I OrderD ate I PaidD ate I Cusgtormer| D I Cornment
1 i { 2008-071-03 00:00:00.000  2008-01-11 032244587 | 472 MULL
2 2 2006-01-04 02:22:41 473 2006-02-01 04:15:34.530 338 MULL
3 3 2006-01-04 05:3201.150  2006-02-14 13:45:02.5280 279 MULL
4 4 2006-01-04 22:05:52.657  2006-02-02 22:06:14.247 309 MULL
5 5 2006-01-0511:37:45.597  2006-02-10 20:01:26.540 757 MULL
=] = 2006-07-06 235314320 2006-07-28 22:48:05.997 493 MULL
7 7 2006-01-02 08:06:32.210  2006-02-05 03:41:58.453 209 MULL

(2 Query execL.. | RENO (10,0 RTM) | RENO\Administrator (53) | JProco | 00:00:00 | 1877 rows

Figure 1.35 The SalesInvoice table is populated.

Answer Code: The T-SQL code to this lab can be found in the downloadable files

in a file named Lab1.3_BCP.sql.
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Using BCP - Points to Ponder

1. BCP stands for Bulk Copy Program.

2. BCP lets you to perform data imports and exports using a command-line
utility.
3. In BCP, the —t switch is used to specify how your fields are terminated.

For example, if you use commas between each field, use —t, and if you use
ampersands between them, use —t& for the switch.

4. Upper and lower case switches have different meanings in BCP and all
Command Prompt utilities.

5. To see the list of BCP usage commands, type “BCP” from the command
line. Start >Run>CMD > BCP
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Creating Tables

To build a new table you need the CREATE TABLE statement. CREATE is a
DDL statement (If you need a review, then see Beginning SQL Joes 2 Pros
Chapter 5 “Data Definition Language” and Chapter 11 “SQL Language Statement

Types”).
Do not run this code yet — later you will run it as part of Lab 1.4.

U3E JProCo
=]

] CREATE TABLE SalesInvoiceDetail
(InvolceDetallID int PRIMARY KEY,
InvolceID int MNOT MNULL,
ProductID int NOT NULL,

Couantity int NOT NULL,
UnitDiscount smallmoney MNULL)
=]

Figure 1.36 This is the T-SQL code used to create the SalesinvoiceDetail table.

This T-SQL code creates the SalesInvoiceDetalil table. The field names and data
types are in the parentheses. The InvoiceDetaillD is the primary key for the table,
which means you can’t have two records with the same InvoiceDetailID. Fields
with Primary keys do not allow nulls even if you don’t specify NOT NULL when
creating the field. (Note: Primary key details are outside of the scope of this
section and will be covered more in Book 3.) The second field definition states
that the InvoicelD cannot contain null values. The ProductID field will accept
integer (int) data and cannot be null. If the UnitDiscount is not known, you can
leave that null until a later time. You can create records and still enter some of the
values at a later date when they are known. (This topic will be further explored in
Chapter 3.)

The following is a preview of the steps you will take in Lab 1.4 to create,
populate, and query a table. The screenshots are a visual recap of the steps you
would take to create a new table and populate it with records.

Step 1. CREATE TABLE

SQL Server builds the table structure with the CREATE statement shown in
Figure 1.36. Query the table with a SELECT clause as shown in Figure 1.37.
Since this table is brand new, it has no records. The unpopulated table is seen in
Figure 1.37 with the five fields you created.
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Objeck Explarer

SQLQueryg.sql ...\ Student {55))* ]”' SLGuery? sgl L A Skudent (54)0*

Connect = | 43 = 2] B ) SELECT *
= dbo. SalesInvoice - FROM SalesInvolceDetail
=l & dbo.SalesInvoicebetail
Bl [ Columns 4|
¥ InvoiceDetallD (PK, int, not null) .
=] InvoiceID fint, not ool 1 Resuls | B MESSEQBSI

=] ProduckID fint, not nully

=] Quantity fint, not null)

=] UnitDiscount (smallmaney, null)
[+] i K ewe

Figure 1.37 This query shows the SalesInvoiceDetail table, which is not yet populated with data.

I IrvvoiceletaillD I I oicel D I Product D I Guantity I U ritDizcount I

Inserting Data

Tables are created for the purpose of holding data. Every table begins its life as an
unpopulated table. The only way to populate a table is by inserting data. T-SQL

coding that starts with the INSERT keyword are DML statements. INSERT
statements add new records to tables.

Currently the SalesInvoiceDetalil table is unpopulated, meaning it has no records.
How much data you need to add depends on how many fields the table has. A
quick look at the SalesinvoiceDetail table shows we have five fields (Fig 1.38).

£ SELECT *

kFROM SalesInvoiceDetail
1]
] Results 3 Message |

I] [rrvoiceDetaill D | [rreicelD I Product| D I Huattity I UnitDizcount

Figure 1.38 The SaleslnvoiceDetail table has five fields.

Step 2. INSERT INTO Table VALUES (insert the first record).

To populate the first record, we need to supply five values. In an INSERT

statement you separate each field value with a comma. To add the first record, use
the following code:

INSERT INTO SaleslnvoiceDetail VALUES
(1,1,76,2,0)

53

www.Joes2Pros.com




Chapter 1. Data, Information, and Tables

Step 3. INSERT INTO Table VALUES (insert the next two records).

If you want to insert two records at the same time, you always have the option to
run multiple INSERT INTO statements together. We can insert InvoiceDetailID 2
and InvoiceDetaillD 3 at the same time as shown in Figure 1.39.

CINSERT INTO SalesInvoliceDetail
VALUES 12,1,77,3,0)

INSERT INTO SalesInvolceDetaill
VALUES (3,1,78,6,0)

1

_'j Meszages |

11 rowis) atffected)

11 rowis) atffected)

Figure 1.39 Two INSERT INTO statements each inserted one record.

There was no need to run these INSERT INTO statements in separate batches
with GO statements. DML statements like INSERT INTO use Transaction
Control Language (TCL) instead of batches. Each insert statement in Figure 1.39
inserted one record, resulting in two additional records in the SalesInvoiceDetail
table (see Figure 1.39). Note that this example shows the SQL 2005 INSERT
syntax where an insert statement can only insert one record. In 2008 you can
insert many records at once with one insert statement. All remaining INSERT
statements in this book will use the SQL Server 2008 row constructor syntax.

Step 4. SELECT * FROM SalesInvoiceDetail (query the table).
Run a simple SELECT * FROM query to show all records from the
SaleslInvoiceDetail table and confirm how many records you have (Figure 1.40).

Tdr | JProCo = | ¥ Execute P v Ee S

SQLQuery11.sql...Student (58)¥* | SQLQuUery10.sql...Student (571"

z ) SELECT *
= LS - -FROM SalesInvoiceDetail
= Sl

El
5| = Results I e Messagesl
e I InvoiceletailD I Irvoicel D I Froduct D I Lluartity I L nitDhigcount I
E 1 [ -1 76 2 0.00
G 2 2 1 Fir 3 0.00
E 3 3 1 = E 0.00

Figure 1.40 The table SalesinvoiceDetail now contains three records.
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Lab 1.4: Creating and Populating Tables

Lab Prep: Before you can begin the lab you must run the
SQLQueriesChapterl.4Setup.sgl script.

Skill Check 1: Create the _REND.JProCo - dbo.StateList | SQLQuery18.sql...Student (S5}

dbo.StateL ist table in the Calumn Mame I Data Type I Allawy Mulls |
JProCo database with the 2E | char(2) r
design you see in Figure | stateriame warcharis0) r
1.41. Note: This table has | __| Regionmame varchar(50) ~
no Primary key. __| LandMass ink ~

| r

Figure 1.41 The design view of the StateL st table.

Next you will use BCP to import ChlStateListFeed.txt into the StateL.ist table you
created. Then check your result by running a SELECT from the table. Your result
and record count should match the figure below (see Figure 1.42).

‘\< Microsoft SQL Server Management Studio &1

File Edit Wew Query Project Debug Tools Window  Community  Help
Hovewouery | [y | oo i 3 5 S ﬂ_—;

i FraoC N o g || BT il | g |8 | S 2 | E EE | AL
197 | ProCo ! Execute b v iy E_Fﬁ 3 Q__jckj = = |F¥F |G
Object Explorer S0LQuery19.5ql...Student (56))* | 5 X
Connect - | 33 30 5 T 5§ [ SELECT * =
1 dho.SalesTrvoiceDetai j |>FROH Atatelist =
= = dbo.Statelist ! | o
= [ Columns 7 Results | _Ij Messagesl
Z] StakelD {char(2), not nully | | - | | =
=] StateMame (varchar(50), not null) :StateID : State ame Regionh ame Landh ass j
=] Regioniame (varchar(50), null) 1_|AK Alaska Usa B56425
Z] LandMass fint, null 2 | AL Alabama USA-Continential |~ 52423
[ keys 3 | 4R Atk ansas 1JSA-Cantinential 53182
L3 Constraints 4 | sz Aine USA-Confinential | 114008
[ Triggers L L
5 Ca California USA-Continential 163707
[ Indeses
[ Statistics £ Co Colorado US4 Continential |~ 104100
[ Views i | CT Connecticut USA&-Continential |~ 5944 j

| Synanyrms

|

v
(o[ (@ uery.. | ocaly(10.0RTM) | RENOYStuent (S6) | JProCo | 00:00:00 |53 rows

Ready

Ln4

Col1

chi

N

Figure 1.42 The StateL.ist table after you BCP in the 53 records from the Ch1StateListFeed.txt file.
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Skill Check 2: Drop, re-create, | “REND.IProCo - ...sInvoiceDetail* |

then populate the Columnn Marme | Data Type | Allow Mulls

SalesInvoiceDetail table in the 5] TnvoiceetailD t =

JProCo database. Use the design | ™= it o

you see in Figure 1.43. j qu:;;:f ::: ::
UnitDiscount smallmoney ¥

Figure 1.43 The design view of SalesInvoiceDetail

Populate the table with the ChlSalesinvoiceDetailFeed.txt using BCP. During
your import into the database, your result will look like Figure 1.44 below.

rting copy...
rous t Server. Total
d Server. Total
Server. Total
Server. Total
Server. Total
sent Server. Total

760 rows copied.-
Network packet size (bytes)>: 4@%6
Clock Time <ms.>» Total D 344 Average : (28418.56 rows per sec.?

C:sjoes2pros>

Figure 1.44 BCP copied 6960 records into the SalelnvoiceDetail table.

A quick check of your table will show the records you see here in Figure 1.45.

SOCQUEry T3, 5aT. . Stdent (537 SULJuery 1Z.5q...Student (52))™
[ SELECT *

FFROM SalesInvoiceDetail
o

] Results | BE Messagesl

InwoiceD etaill | Irrvoicel D | ProductD | Lluartity | nitDriscount | ﬂ
1 |1 1 76 2 0.00
2 2 1 77 3 0.00
3 3 1 78 E 0.00
2 |4 1 71 5 0.00 [

--- LEry exe. .. aca 0 uden ra_o i i FOAS
a0 {locald (10,0 RTM) | RENOYStudent (52 | JProCo | 00:00:00 | 6960

Figure 1.45 A simple query of SalesinvoiceDetail shows the table is now populated.

Answer Code: The T-SQL code to this lab can be found in the downloadable files
in a file named Lab1.4_CreatingAndPopulatingTables.sql
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Creating and Populating Tables-Points to Ponder

1.

The CREATE TABLE statement is the T-SQL way of adding a table
object to a database.

A CREATE TABLE statement is a DDL (Data Definition Language)
statement.

CREATE is used to make new objects in SQL Server including tables, or
even whole databases. The CREATE clause is part of a DDL statement.

DROP removes objects in SQL Server (tables, databases). The DROP
keyword is the beginning of a DDL statement.

At the time that you create a table, you must specify the fields you want.

Column names must be unique within a specific table. You may use the
same column name in a different table.

When a field is defined as “NOT NULL” this means that field value can
never be empty. Each time a new row is added, you must enter a value in
that field.
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Chapter Glossary

Alias: An abbreviated name for a database object to save keystrokes while writing
queries.

BCP: Bulk Copy Program is a command-line utility for importing or exporting
data to or from a delimited text file

Clause: A type of keyword used for a query. SELECT is both a clause and a
keyword.

Database: A collection of objects to store and retrieve data.

Database Context: Refers to which database you are running the current query
against.

Data type: An attribute of a field that tells SQL Server what kind of data that
field may accept. Examples include integers, dates and characters.

Delimiter: A character that separates one object or entity from another.

Field: A column in a database table.

Inner Join: Combines records from two or more tables where matching values
are found.

Keyword: A word built into the T-SQL language.

Management Studio: The user interface to talk with SQL Server services.
Operator: Words or symbols used by T-SQL to make calculations or evaluations.
Some commonly used operators are “AND,” “OR,” (<), (>) and (=).

Outer Join: Combines records from two or more tables and shows matching and
mismatching values.

Populated: A term used to describe a table that contains data.

Primary Key: Attribute of a field that ensures no two records have an identical
value for that field.

Query: A question you ask to get information from data in database.

Record: A row of data in a table.

Record set: The set of data returned as an answer to a query.

Result set: Another term for record set.

Service: A process, much like an application, that runs in the background of your
system.

SQL.: Structured Query Language.

T-SQL.: Transact Structured Query Language is the computer programming
language based on the SQL standard and used by Microsoft SQL Server to create
databases, populate tables and retrieve data.
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Chapter One - Review Quiz

1.) Which record will not return with the following WHERE clause?
WHERE LastName like “T%~

Oa. Thomas
Ob. Atwater
Oc. Tompter.
Od. TeeTee

2.) Look at the following T-SQL statement:

SELECT *
FROM Employee LEFT OUTER JOIN Location
ON Location.LocationlD = Employee.LocationlD

What will be displayed in the result set?

Oa All records where both tables match.
Oh. All records in Employee including matches from Location.
Oc. All records from Location including matches from Employee.

3.) What is the correct way to alias the sales table?

Oa. FROM Sales AS sl
Ob. FROM sl AS Sales sl
Oc. SELECT Sales AS sl

4.) You have a table named Employee. You write the following query:

SELECT *
FROM Employee em

You plan to join the Location table and fear there may be some employees with
no location. You want to make sure that the query returns a list of all employee
records. What join clause would you add to the query above?

Oa. LEFT JOIN Location lo ON em.LocationID = lo.LocationID
Ob. RIGHT JOIN Location lo ON em.LocationID = lo.LocationID
Oc. INNER JOIN Location lo ON em.LocationID = lo.LocationID
Od. FULL JOIN Location lo ON em.LocationID = lo.LocationID
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5.) BCP is a command-line utility that does what?

Oa. Itruns SQL scripts.

Ob. Itinstalls SQL Server.

Oc. Itimports data from any type of file.
Od. Itimports data from a text file.

6.) If you do not specify a way to delimit your fields what does BCP do?

Oa. You getan error message.

Ob. It picks the most recently used delimiting option.
Oc. Youdon’tget any delimited file.

Od. Yougetacomma delimited file.

Oe. You get atab delimited file.

7.) You want to find all first names that start with the letters A-M in your
Customer table. Which T-SQL code would you use?

Oa. SELECT * FROM Customer
WHERE Firstname <= 'm%'

Ob. SELECT * FROM Customer
WHERE Firstname = 'a-m%'

Oc. SELECT * FROM Customer
WHERE Firstname LIKE 'a-m%'

Od. SELECT * FROM Customer
WHERE Firstname ='[a-m]% "

Oe. SELECT * FROM Customer
WHERE Firstname LIKE '[a-m]%'

8.) You want to find all scores for contestants who scored in the range of 20-30
points. Which T-SQL code would you use?

Oa. SELECT * FROM contestant

WHERE score BETWEEN 20 OR 30
Ob. SELECT * FROM contestant

WHERE score BETWEEN 20 AND 30
Oc. SELECT * FROM contestant

WHERE score IS BETWEEN 20 AND 30
Od. SELECT * FROM contestant

WHERE score MIDDLE RANGE (20,30)
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9.) You want to find all first names that have the letter A as the second letter and
do not end with the letter Y. Which T-SQL code would you use?

Oa. SELECT * FROM Employee
WHERE Firstname LIKE '_A% " AND Firstname NOT LIKE "Y%'

Oh. SELECT * FROM Employee
WHERE Firstname LIKE '_A% ' AND Firstname NOT LIKE '%Y"

Oc. SELECT * FROM Employee
WHERE Firstname LIKE 'A_% ' AND Firstname NOT LIKE "Y%'

10.) You work for a commercial CA (certificate authority) which helps identify
trusted third party URLS. You have a table named ApprovedWebSites. Some are
ftp:// sites and some are http:// sites. You want to find all approved .org sites listed
in the URLName field of the ApprovedWebSites table. All URL names will have
the :// with at least one character before them. All sites will have at least one
character after the :// and at least one character before the .org at the end. What
code will give you all .org records?

Oa. SELECT * FROM ApprovedWebSites
WHERE URLName LIKE '%://_[.org]’
Oh. SELECT * FROM ApprovedWebSites
WHERE URLName LIKE '_%[.org]'
Oc. SELECT * FROM ApprovedWebSites
WHERE URLName LIKE ' %://_%.org'
Od. SELECT * FROM ApprovedWebSites

WHERE URLName = '%://%.org’'

Answer Key

1.) Because % represents zero or more characters and the first character in the
pattern to be matched is “T’ the only names that will be returned will start with
“T’. Since 3 of the names do start with ‘T’ (a) Thomas, (c) Tompter and (d)
TeeTee are all wrong. Since Atwater is the only one that does not start with ‘T*
(b) is the correct answer.

2.) An INNER JOIN will return *All records where both tables match’ so (a) is
incorrect. RIGHT OUTER JOINing to Location would return *All records from
Location including matches from Employee making (c) wrong too. Because
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Employee is on the left and Location is on the right of the LEFT OUTER JOIN
operator (b) is correct and will return *All records in Employee including matches
from Location’

3.) ‘FROM sl AS Sales sI” will alias the “slI’ tables as “Sales’ then display a syntax
error because of the second ‘slI” making (b) wrong. ‘SELECT Sales AS slI’ will
alias the *Sales’ field as “sI’ so (c) is also wrong. ‘FROM Sales AS slI’ will alias
the “Sales’ table as “sl’ so (a) is correct.

4.) RIGHT JOIN Location lo ON em.LocationID = lo.LocationID will return all
location records including any matches from the employee table so (b) is wrong.
INNER JOIN Location lo ON em.LocationID = lo.LocationID will only return the
employee records that have a matching location so (c) is wrong too. FULL JOIN
Location lo ON em.LocationID = lo.LocationID will return the superset of both
tables making (d) incorrect. LEFT JOIN Location lo ON em.LocationID =
lo.LocationID will return all employee records including any matches from the
location table making (a) the correct answer.

5.) SQL Server runs SQL scripts so (a) is incorrect. Installation discs are used for
installing SQL Server so (b) is wrong too. Programs like SQL Server Integration
Services (SSIS) can import data from most types of files so (c) is also wrong. The
correct answer is (d) because BCP (Bulk Copy Program) imports data from text
files.

6.) Since, by default, you get a tab delimited file when you do not specify a way
to delimit your fields using the —t switch then (a), (b), (c) and (d) are all wrong.
BCP will create a tab delimited file if the —t switch is not used making (e) the
correct answer.

7.) Wildcards (%, ) only work with the LIKE keyword making (a), (b) and (d) all
incorrect. ‘LIKE *a-m%’’ would only match strings where the first three
characters are ‘a-m’ so (c) is also wrong. The correct answer is (e) because the
predicate uses the LIKE keyword and ends in %, meaning zero or more characters
following the first character, which has its range defined correctly with [a-m].

8.) BETWEEN uses the AND operator so (a) is incorrect because it used the OR
operator. The IS operator is not used with the BETWEEN operator so (c) is also
incorrect. There is no such operator as MIDDLE RANGE so (d) is wrong too.
The BETWEEN operator requires the AND operator but doesn’t not need the IS
operator so (b) is correct.

9.) When pattern matching, the use of NOT LIKE “Y%’ only ensures that the first
character in the string is not “Y” it does not check to see what the string ends in so
(a) and (c) are both wrong. The use of LIKE ‘A%’ will match strings with any
character in the first position followed by ‘A’ followed by zero or more
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characters; the use of NOT LIKE ‘%Y’ ensures that the last character in the string
is not Y’ so (b) is correct.

10.) The wildcard ‘%’ can match zero characters so (a) and (d) are both wrong
because they would match a string starting with *://. The pattern we need to
match must include “://” and (b) doesn’t include this so it is wrong too. The two
wildcards *_” and ‘%’ used side by side ensure that a pattern contains at least one
character immediately followed by zero or more characters; therefore (c) is the
correct answer.

Bug Catcher Game

To play the Bug Catcher game run the SQLQueriesBugCatcherCh1.pps from the
BugCatcher folder of the companion files. You can obtain these files from
www.Joes2Pros.com or by ordering the Companion CD.
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Have you ever been given a vague answer to a question? Let’s say you asked
someone where they worked. You are looking for perhaps a city name or address
and they tell you, “I work at headquarters.” It’s an accurate answer, but not the
detailed answer you wanted to know. Even when you get all the correct
information, it may be contained within a large report. Perhaps the results need to
be sorted alphabetically by name, or in order by revenue amounts, so the highest
or lowest data will stand out at the top of your list.

In this chapter, we will encounter similar issues trying to get table data to answer
the questions we ask, as well as arranging data in the order we’d like to view the
information. You will work with multi-table joins every day of your career
working with SQL Server and data. As well, the sorting techniques introduced in
this chapter are key skills you will need in Chapters 4 through 7.

READER NOTE: Please run the script SQLQueriesChapter2.0Setup.sql in order to
follow along with the examples in the first section of Chapter 2. All scripts mentioned in
this chapter may be found at www.Joes2Pros.com.
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Sorting Data

Now that you’ve mastered building basic queries with T-SQL, you are eager to
power forward in your understanding SQL Server. Beware — at first glance the
sorting topics in this section may seem like optional finishing touches. Up until
now, the result sets we’ve built have been small enough to visualize all records in
one glance and to answer questions without needing to rearrange the order of the
data. However, data sorting is one capability that differentiates SQL Joes from
SQL Pros. Two things you will encounter in a data intense job setting are fast
motivators to learn sorting: 1) very large record sets (hundreds, thousands, even
millions of records!), and 2) managers and decisionmakers who are very specific
and require precise appearance of information in your reports. In short, the ability
to properly sort data can keep you out of hot water!

Just like table joins and filtering, when you sort data it affects only the view of the
information in your result set. Sorting does not physically change the way the
underlying table stores the data. Sorting is a key step in turning your data into
report information.

You can sort any field in ascending or descending order. Ascending (keyword
ASC) will order characters alphabetically A-Z; numbers from lowest to highest;
and dates from oldest to newest. Descending (keyword DESC) does just the
opposite and gives you the newest dates, highest numbers, and a reverse
alphabetical sort Z-A. SQL Server’s default sort order is ascending, so your result
will appear in ascending order if you don’t specify.

Sorting Single Table Queries

Let’s begin by simply selecting all the records in the Employee table of the
JProCo database without specifying a sort order (see Figure 2.1).

= SELECZT -
I»FROH Employee
B

CH Resultz | [y MMessages
ErmplD LasztM ame FirstMame HireD ate Locationl kM arnageriD Status

1 i : Adams Alex 2001-01-01 00:00:00.000 1 11 MULL

=z T Brown Barny Z002-058-12 00:00:00.000 1 11 MULL

3 ] O=ako Lee 1999-09-01 O0:00:00.000 = 11 MULL

A4 A4 Eennson O =nveid 199E6-03-16 Q0:00: Q0. Q00 1 11 Has Terure
5 5 Bender E ric: 2007-05-17 00:00:00.000 1 11 MULL

[ [ K.endall Lisa 2001-11-15 00:00:00.000 4 4 MULL

r rd Lonmning D avwid 2000-017-017 00:00: 40,000 1 11 On Leave
=] = tarshbank  John 2001-11-15 O0:00:00.000  RUOLL 4 MULL

3 a Mewton James 2003-09-30 00:00:00.000 2 ] MULL

10 10 0°H aire Termy 2004-10-04 O0:00:00.000 2 a MULL

11 11 Srith Sally 1989-04-01 00:00:00.000 1 MULL MULL

12 12 O =il B arbara 19895-05-26 O0:00: Q0. Q00 4 4 Has Terurs

Figure 2.1 SQL Server naturally sorts by an indexed field, such as EmplID.
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Note SQL Server naturally sorts this tableon | & ?E;ECE LTSENEI“E: FirstHame
the EmplID field (see Figure 2.1). If there is F HESeYEs
no ID field or indexed field, table data will .

. . = Results L3 Messages
generally display in the order the records — o —
were created. Now change your Select 1 iA T fle
statement to include just LastName and 2 Brown Bany
FirstName (see Figure 2.2). Notice that SQL |2 =2 ==
Server still orders the records by thistable’s |5 goger Erc
natural sort (EmplID). B Kendal Lisa

7 Larmir [ awid
To sort on the LastName field (ascending), 3 Ma,shbgank John
add an ORDER BY clause after the FROM 3 Newton  James
clause in your previous query (see Figure 10 OHare - Temy
2 3) 11 Smith Sally
I 12 QM eil Barbara

When specifying sort order SQL Server will

Figure 2.2 SQL Server still orders by
EmplD, even if the result set does not
show EmplID.

not recognize the full words “ascending” or
“descending.” Therefore, you must use the
keywords ASC and DESC.

——3ort by LastMName ascending
] SBELECT LastMName, FirstMName
L FRECOM Employves
CEDEE BY Lasthame ASC
£
1 Results 3 Messages
LastHame FirstM arme:
] sr—— o -
2 Eender Enc
3 Erowan Earmy
4 K.endall Liza
5 K.ennzomn David
B Lorning D awid
7 Marzshbank  John
2 M ewton James
9 O'Haire Terny
10 O'Meil Earbara
11 Ozako Les
12 Srith Sally

Figure 2.3 The Employee data now sorted by LastName (ascending). Compare to Figure 2.2.
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Sorting Multiple Table Queries

When you join two or more tables in a query, you can then sort on any field of
any table in the query (see Figure 2.4).

CSELECT Firstlame, LastWame,HireDate, city

FROM Employee AS emp INNER JOTIN Location A5 loc
ON emp.LocationID = loc.LocationID

HORDER BY HireDate|

CSELECT Firstlame, LastWame,HireDate, city

FROM Employee A5 emp INNER JOIN Location AS loc
ON emp.LocationID = loc.LocationID

HORDER BY City]

4]

] Results I e Messagesl

Firzth ame I LastMame | HireD ate I City |
1| Phi EMIULL MULL Seattls
2 Sally Smith 19859-04-01 00:00:00.000  Seattls
3 Barbara O'Meil 1995-05-26 00:00:00.000  Spokane
4 Dawvid Kennzon  1396-03-16 00:00:00.000  Seattls
Firzth ame I LastMame | HireD ate I city |
1 [Lee | Dsako 1999-03-01 00:00:00.000 | Boston
2 James Mewton 2003-03-30 00:00:00.000  Boston
3 Termy Q'Haire 2004-10-04 000000000 Boston
4 Alew Adams 2001-01-01 00:00:00.000  Seattle

Figure 2.4 When joining multiple tables, you can sort on any field.

Sorting Data With Nulls

Oftentimes the fields you sort will contain null values. Null always sorts before
any data. So in an ascending query, the nulls always show first. In a descending
query, the nulls always show last.

Open a new query window to the JProCo database, paste in the following code,
and observe the different way each query handles null values (see Figure 2.5).

Status in DESC order, nulls appear last
SELECT *

FROM Employee

ORDER BY Status DESC

Status defaults to ASC, nulls appear fTirst
SELECT *

FROM Employee

ORDER BY Status
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= Results | [y Messages

EmplDr  LazstMame | FirstMame  HireDate LocationlD  ManagerlD

4—| Statusis

1 Lanning David 2000-1-01 1 1A On Leave sarted in
2 4 Kennson Dawid 1536-03-16 1 1Al Hasz Tenure DESC order
3 12 O'Meil Barbara 1335-06-26 4 4 Haz Tenure I-h
4 5 Bender Eric 20070517 1 1 MULL Nulls appear
5 5 Kendall Lisa 20011115 4 4 MULL last.
E 1 Adams Aley 2000-0 1 1 MULL
T 2 Brown Barmy 20020812 1 11 MHULL
e 3 Osaka Les 19930301 2 1 MULL
| a8 tarshbank  John 20011115 MWULL 4 MULL
10 ] Mewtan James 2003-09-30 2 3 MULL
11 10 0'Haire Tery 2004-10-04 2 3 MULL
12 N Srith Sally 1983-04-01 1 HULL MULL
__EmpID i LaztM ame Firstame | HireD ate LocationlD | ManagerlD IStalus I 4—| Statusis
1 Adams Alex 2001401-01 1 1 MULL soned in
2 2 Brown Barmy 20020812 1 1 MIULL ASC order
3 3 Osaka Les 19930301 2 1 HULL Al
4 38 Marshbank .John 20011115 NULL 4 NULL Mulls appear
5 9 Newton  James 20030330 2 3 NULL first
E 10 0'Haire Tery 2004-10-04 2 3 HULL
7 1 Srith Sally 1983-04-01 1 HULL HULL
g 5 Bender Eric 20070517 1 1 HULL
9 5 Kendall Lisa 20011115 4 4 HULL
10 12 O'Meil Barbara 1335-06-26 4 4 Has Tenure
11 4 Kennzon David 19560316 1 1 Haz Tenure
12 7 Lanning David 2000-1-01 1 1A On Leave

Figure 2.5 The effect of DESC vs. ASC (default) sorting on a field containing null values.

Running both queries at once gives you the two result sets you see in Figure 2.5.
The first query is descending and puts the nulls last, and the second query shows
the nulls first.

Sorting Hidden Results

In your SQL Server career, you will frequently encounter reports where you must
sort by a field not displayed in your final report. For example, you might be asked
to show an employee list sorted by highest to lowest pay. However, because of
confidentiality reasons, you can’t show any actual pay numbers in the report.

You can sort your results on any field in your query, including field(s) not
contained in the SELECT list. This example sorts by the YearlySalary field but
doesn’t show YearlySalary in the result set:
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We have four employees who receive a yearly salary. Of those employees, Sally
Smith is the highest paid employee and Lisa Kendall is the lowest. In Figure 2.6

we see these employees in order while not revealing any of the salary fields in our
report.

l»; Microsoft SQL Server Management Studio

File Edit Wiew OQuery Project Debug  Tools  Window  Community  Help
; HEW QUEF'}." I—-E.I Hn-ﬁ Dll-ﬁ ﬁ“j I_-HE L} IH '\ﬂ H i
| 197 | ProCo - | ¥ Execute B W 30 E_|J 3 Uy

SOLQuery43.sql..Student {53))* | SOLCuery4Z2.sql...Student (S210* |
-—zort by YearlySalary DE3C; don't show pay #'=

[-] 3ELECT FirstMName, LaztMName, HireDate
FRCM Emploves AS emp

INHEER JOIN PayRates pr

COMN emp. EmpID = pr.EmpID

WHERE YearlySalary 15 NOT HNULL
—~CRDER BY ¥YearlvySalary DESC

IJEIJEI|d}{ 3 108t O ﬁ‘

<]
] Results I 3 Messagesl

FirgtM ame | Lasth ame | HireDrate
1 | Saly : Smith 1333-04-07 00:00:00.000
2 Barmy B rowven 2002-08-12 00:00: 00,000
3 Alex Adarns 2007-07-07 00:00: 00,000
4 Lisa K.endall 2001-11-15 00:00: 00,000

Figure 2.6 We can sort by YearlySalary without displaying the field in our result set.
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Sorting Levels

The ORDER BY clause allows you to
sort using multiple fields. In Figure 2.7
the sort is done first on City, so all three
Boston employees appear first in the
result set. Within the Boston group of
records Newton comes before O’Haire
and Osako is the last Boston Employee.
The next group is Seattle, which has six
records in its group. Adams is first and
Smith is last.

If you choose a sort field which includes
the same value for multiple records, then
SQL Server will display those “tie”
records in their natural order. If you
apply two fields in a sort, then your
second field acts as a “tie breaker.”

In the Grant table, two grants each show
an amount of $21,000. Figure 2.8
illustrates the difference a secondary sort
field (GrantName) makes when sorting
the Grant table by Amount.
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FISELECT FirstName, LastName,

city, [State]

FROM Employee AS emp

INNER JOIN Location AS loc

ON emp.LocationID = loc.LocationID
- ORDER BY City, LastWame

Fesults | 3 Messagesl

Firsth ame I Lazth ame I city I State I
_: James | Newton Boston &
I Te”y ................. OHare Gocton e
|| Lee Ozako Boston [
|| Alex Adamns Seattle R
|| Eric Bender Seattle R
I Bamy Brown Seattle W,
|| David Kennson | Seattle Wih
I [ avid Lanning Seattle i,
I Sally Smith Seattle Wi
I Lisa K.endall Spokane W
| Barbara O'Meil Spokane W

Figure 2.7 You can sort on multiple fields.

SELECT *
FROM [Grant]
tORDER BY Amount DESC, Grantlame

exults | e Messagesl

GrantlD | Granthame | EmplD | Aok |
007 Ben@MoreTechnologp.com 10 41000.00
ooa wn, (@-Last-U-Can-Help.com | 7 25000.00
009 Thank, you (&.com 1 21500.00
o0& BIG B's Foundation?: 4 2100000
no4 Woman's Dutreach MWULL  27000.00
003 Robert@BigStarB ank. com 7 18100.00
o0& TALTA_Kishan Intermational K] 18100.00
ooz K._Land fund tust 2 15750.00
oma Call Mom ECom 5 7500.00
om 92 Purr_Scents X% team 7 4750.00

Figure 2.8 The secondary sort on this table is
by GrantName.

www.Joes2Pros.com




Chapter 2. Query Options

Lab 2.1: Sorting Data

Lab Prep: Before you can begin the lab you must run the
SQLQueriesChapter2.1Setup.sgl script. It is recommended that you view the lab
video instructions found in Lab2.1_SortingData.wmv, available at
www.Joe2Pros.com.

Skill Check 1: Show all records from the Grant table sorted alphabetically by
GrantName. Your result should look like Figure 2.9 (below).

| Results | _'_3] Meszages

GrantlDr | GrantMame EmplD | Amount
1 [ 0m ¢ 92Pun_Scents X% team 7 4750.00
2 |ow Ben@MareTechnology.com | 10 41000.00
3 005 BIG B'z Foundation? 4 21000.00
4 010 Call Morn G Com a] Fa00.00
] oz K._Land fund trust i 15750.00
b Q04 Marrnan's Dutreach MULL 27100000
¥ 003 Roberti@BigStark ank. com ! 18100.00
ad 010G TALTA Kishan [nternational 3 18100.00
9 o9 Thank pou @.com 11 21500.00
10 Qo3 wopy (- gzt-l-Can-Help.... 7 2h000.00

(| flocaly (10,0 RTMY | RENGtStudent i5:3) |JF‘r|:|C|:| |nn:nn:nn |1IZIr|:|ws

Ln 3 Col 15 iZh 18 IN5

Figure 2.9 The result of Skill Check 1 shows 10 records sorted by GrantName.
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Skill Check 2: Show all fields from the Employee table. The most recent
HireDate should appear first. (Figure 2.10)

1 Results | 3 Messagesl
ErmplD | LaztM arne | Firzth arne | Hirel' ate | LocationlD | ManagerdD | Status
1 |5 Bender Eric 200705817 .0 1 11 HULL
2 10 'Haire Term 20041004 0 2 3 HULL
K] 9 M ewtan Jannes 20030830 2 3 MULL
4 2 Brown Barry 2002-0812 ... 1 11 MHILL
5 E F.endall Liza 20001115 4 4 HULL
E a Marshbank  John 2001-1115 .. WULL 4 HULL
7 1 Adamz Blew 20000101 1 11 HULL
g K Laonning Dravid 2000-01-00 .0 1 11 On Leave
9 3 Dzako Les 1999-03-071 ... 2 11 HULL
m |4 K.ennzon David 19360316 ... 1 1 Hasz Tenure
11 12 0'Meil Barbara 1995-05-26 ... 4 4 Has Tenure
12 | 1 Srnith Sally 1983-04-00 ... 1 HULL HULL
9 Query executed succes. . | (lacal) (10,0 RTM) | REMCASkudent (530 | JPraCa | 00:00:00 | 12 raws

Figure 2.10 Skill Check 2 shows the most recently hired person listed first

Skill Check 3: Query the CurrentProducts table for just the ProductName and
Category fields. Sort the table by the most expensive RetailPrice on top and the
least on the bottom. When you’re done, your result should resemble the figure
you see here (Figure 2.11 shows the first 5 of 480 rows).

Producti ame Eategnr_l,l
'I_ Lakes Tour 2 Weeks West Coast LongT erm-Stay
= LakesTDurEWeeksEastEDast ............................. LongT erm-Stay
3_ Rain Forest Tour 2 Weeks East Coast LongT erm-Stay
4_ River Hapids Tour 2Weeks Eazt Coast LongT erm-Stay
B | Wwine Tasting Tour 2Weeks West Coast LongT erm-Stay

al) (10.0 RTM) | RENO\Student (53) | JProCo | 00:00:00 (480 rows

Figure 2.11 Show the most expensive products first without showing RetailPrice in the Select list.
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Skill Check 4: Now sort all the fields of the [Grant] table from highest to lowest
amount. If any Grants have a tying amount, then list the ties alphabetically by
GrantName (see Figure 2.12).

_ Results I e Me&ﬂage&l
I GrantlD I Granthlame I EmplD I Aok I

1| oov ! BenE@koareT echnology. com 10 41000.00
= aos gy 23 gzt -Can-Help. com 7 25000.00
=2 ao3 Thank wou &3 com 11 21500.00

4 aons BlIG B's Foundation® 4 2100000
5 ao4 MHorman's Dutreach FRULL 21000.00

= ooz Roberti=mBigStarE ank. com 7 1810000

7 aos TaALTA Kizhan lnternational 3 1810000
=2 aoz2 F._Land Fund trust =2 16575000

9 o110 Call Mom SaCom 5 FE00.00
10 oo 92 Purr_Scents 2% team v 47FR0.00

@ cu | Clacal (10,0 BT | REMC Student (530 | IPraco | 0000 ;: 00 | 10 rows

Figure 2.12 Skill Check 4 shows the highest amounts listed first. Where two grants have the same
amount ($21,000), Big 6 is listed before Norman’s because the secondary sort is alphabetical by
GrantName.

Skill Check 5: Join the Employee and Fistlame | LagtMame | City ]
Location tables together in an OUTER JOIN LIS, ' rshbanik | NULL
- 2 James M ewtan Bostan
that shows all the employee records even if e o
N . ey O'Haire: Boston
they have no location. Show the fields 4 | Les Osske  Boston
FirstName, LastName, and City. Sort your 5 | David  Kennson  Seatie
result so that null city names appear first and ? E”: EB{‘T' gea“:e
.. . - ally it eattle
the remaining values appear in ascending =1 Ao dors | Sentic
order (see Figure 2.13) 3 | Bany Brown Seatils
10 Dawid Lonning Seattle
11 Barbara 0'Meil Spokane
12 Liza K.endall Spokane
| RENGAStudent (53) | JProco | 00:00:00 | 12 rows

Figure 2.13 Skill Check 5 shows
Employee names and city listed in
order by city with Nulls appearing first.

Answer Code: The T-SQL code to this lab can be found in the downloadable files
in a file named Lab2.1_SortingData.sql
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Sorting Data - Points to Ponder

10.

The ORDER BY clause enables you to sort your query results.

You can append the DESC (descending) and ASC (ascending) keywords
to your ORDER BY clause.

If you do not specify DESC or ASC, then the default is to sort ascending.

SQL Server will not recognize the full words “descending” or “ascending”
— you must specify the keywords as DESC or ASC.

You can sort by more than one field. This is useful when the primary sort
field has many identical values.

If null values appear in your sort, they are first in ASC queries and last in
DESC queries.

SQL Server’s natural sort order is first by indexed fields (the primary key
field or an ID field). If no such fields are present, then SQL Server
displays records in the order they were created.

In a simple query you choose the field(s) you wish to sort on.
The ORDER BY clause generally appears last.

You can sort on any field in your query even if you leave that field out of
the select list.
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Exploring Related Tables

A relational database contains many related tables. These two tables relate on the
LocationID field (see Figure 2.14).

] SELECT * FECM Emploves
LYELECT * FROM Location
<
1 Results C3 Messages
EmplD = LastMame FirgtMarme = HireDate LocationlD  ManagerlD  Status
13 | Adams Alex 2001-01-01 00:00:00.000 1 11 NULL
2 2 "~ Erawin Bary 2002-08-12 00:00:00.000 1 11 NULL
3 3 Ozako Lee 1933-09-01 00:00:00.000 2 11 MULL
4 4 Fennzon Davwid 1936-03-16 00:00:00.000 1 11 Haz Tenure
L] [} Eender Eric 2007-05-17F 00:00:00.000 1 1 MULL
B E Kendall Liza 2007-11-15 00:00:00.000 4 4 MULL
7 7 Lanning D avid 2000-01-01 00:00:00.000 1 11 On Leave
o] 8 barshbank  John 2001-11-15 00:00:00.000  MULL 4 MULL
3 3 Mewton James 2003-09-30 00:00:00.000 2 3 MULL
10 10 O'Haire Temy 2004-10-04 00:00:00.000 2 3 MULL
11 11 Srnith Sally 1983-04-071 00:00:00.000 1 MULL MULL
12 12 O'Meil Earbara 1995-05-26 00:00:00.000 4 4 Haz Tenure
LocaticnlD | street city shate
o © 111 First 5T Seattls Wi
2 222 5econd AVE  Boston A,
3 3 333 Third FL Chicago IL
4 4 444 Ruby 5T Spokane Wi

Figure 2.14 These two tables relate on the LocationID field.

This gives us the ability to take these same tables and put them into the same
query using a join. We also have the ability to join up to 256 tables in one query.

We can see that Alex Adams works in Location 1, which is in Seattle. Barry
Brown also works in Location 1. Lee Osako works in Location 2, which is on 2nd
Avenue in Boston. So this second table referencing Location is known as a
lookup table. It contains more detailed information about the LocationID as
referenced from the Employee table.

Let’s next look at the Grant table, where we can see Ben@MoreTechnology.com
was the largest grant at $41,000 (Figure 2.15).
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1SELECT *
LFROM [Grant]

<
1 Resultz 3 Messages
GrantlD Grantk ame EmplD Arnounk

1 fom ! 92 Pun_Scents % team 7 4750.00
z ooz K_Land fund trust z 15750.00
3 ooz Robert@BigStarB ank. com v 12100.00
4 o4 Marman's Outreach MIJLL 2100000
5 oos BlG E's Foundationz 4 21000.00
B aos TALTA Kishan International 3 121 00,00
v ooy BEen@bkdareT echhnology. com 10 41000.00
2 ooz gy (Z-L azt-L-Can-Help. com ra 25000.00
=] ao3 Thank pou &G com 11 21500.00
10 o1o Call Mo ECom 5 FeO00.00

Figure 2.15 All records from the Grant table.

The employee who procured the grant from Ben@MoreTechnology.com was
EmpID 10. What if we wanted to find more information about this employee? Is
this employee a man or woman? When was this employee hired? In which of
JProCo’s four locations does this employee work?

To answer detailed questions about this employee, we need to look beyond the
Grant table. Expand JProCo in the Object Explorer and look at the other tables to
find data relating to the Grant table fields (GrantlD, GrantName, EmpID,
Amount).

Employee is the only other table in the JProCo database to share a common field
with the Grant table. The field Grant.EmpID matches with Employee.EmpID. In
Chapter 1, we learned that two tables may be joined if they share a common field.
In this case, EmpID links Grant and Employee.

Note: Having the same field name (EmpID) helped us quickly find the link and
related table in this case. But even if the field names weren’t exactly the same,
this field could still link the two tables because the data and data type within
EmpID is the same in both tables. In your database career, you frequently will
find overlapping fields (containing the same data with the same data type)
between tables, but the fields will have different names. For example, if the field
in Grant had been called Grant.EmployeelD, it still would be a match with
Employee.EmpID. Grant.EmployeeNumber would also still be a match with
Employee.EmpID. As long as the data and data type in both fields match, you will
be able to join the tables. We will explore this topic further in Chapter 8.
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Let’s resume our quest for more insight to the individual who procured JProCo’s
largest grant. We’ve identified Employee as the other table that relates to Grant.
Looking at EmpID 10 on both tables, we see Terry O’Haire is the employee who
found the $41,000 grant (Figure 2.16).

1 Resuts | ) Messages| ~ EmployeeTable CH Resuks I -3 Messages | Grant Table

EXTEIDIN =S e R 1| GUIE:"ID I g;a::la;Zents %% team I E?mnm I ?1:50;'30 I
1 |1 | Adams Alex 2001-01-01 00:00:0 i i = o -
2 2 1 Brown Barmy 2002-08-12 00:00:0 2 o0z K_Land fund tust 2 1575000
3 3 Dsako Lee 1999-03-01 00:00:0 3 003 Robert@BigStaBank.com 7 18100.00
4 4 Kennson David 1996-03-16 0o-00-0f 1.2 004 MNorman's Dutreach NULL  21000.00
5 5 Bender Eric 2007-05-17 00:00:00 |2 005 BIG B's Foundation® 4 21000.00
g 5 Kendall Lisa 2001-11-15 00:00:00 |_© 006 TALTA_Kishan Intemnational 3 18100.00
7 |7 Loming  David  2000-01-01 00000 | 7| 007 Bon@idons] %Wabm«ﬂLW_ J 4100000
g 8 Marshbank ~ John 2001-1'1'-‘1‘5‘QQQD;,UJ Bun 0087 =" * " BLEstU-CanHelp 7 25000.00
=l 9_ _rwq:. -l!rl'lék_" :ﬁlﬁﬂﬂ-?ﬂlﬂ:ﬂﬂ:ﬂ 9 009 Thank you (@.com 11 21500.00
10§ 10 D'Haire Temy 2004-10-04 00:90:04 | 10 | M0 Call Mom @Com 5 7500.00
11 1 1T = smm 0 Tap ™ TOeeTR0rMN.00:.00.000 7 NOLC NOLC
12 | 12 O'Neil Barbara  1995-05-26 00:00:00.000 4 4 Has Tenure

Figure 2.16 EmplD is the link between the Grant and Employee tables.

In the next section we will see these two tables joined by query (see Figure 2.17).

What else can the Employee table tell us about Terry O’Haire? Earlier we
wondered when this employee had been hired, whether this is a man or woman,
and in which location the employee works.

Besides EmpID, LastName, and FirstName, the Employee table contains these
fields: HireDate, LocationID, ManagerID and Status. Our HireDate question is
answered (10/4/2004). However, we can’t tell from this table whether Terry is
male or female. And while the Employee table tells us Terry works in Location 2,
it doesn’t explicitly tell us the city.

To find the name of the city where Terry O’Haire works, we must repeat the
process of checking other tables in the database to find a link to location data. As
was the case with the Grant and Employee tables, we luck out and quickly find
the field LocationID is the logical link to the Location table. By looking up
Location 2 in the Location table, we now know that Terry O’Haire works in
Boston.

Our curiosity about the employee who secured JProCo’s largest grant took us on a
quick tour of JProCo and told us more about Terry O’Haire. But more
importantly, in the process we logically linked three tables (Grant, Employee,
Location) in order to answer our questions.
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Joining Two Tables

We know the Grant and Employee tables overlap on the EmplID field. (Said
another way, these tables are related on EmpID.) We will now write an actual join
of the Grant and Employee tables, which we logically joined when we wanted
more information about the person who secured the largest grant (see Fig 2.16).

Begin by putting both tables in the FROM clause
SELECT *
FROM [Grant] Employee

Separate them with an INNER JOIN
SELECT *
FROM [Grant] INNER JOIN Employee

Alias the tables
SELECT *

FROM [Grant] AS gr INNER JOIN Employee AS em

Now define the field that joins them
SELECT *

FROM [Grant] AS gr INNER JOIN Employee AS em
ON gr.EmpID = em_.EmplID

Now run the code. In each row, we see all fields from the Grant table and all
fields for the employee who procured the grant (see Figure 2.17).

[SELECT *
LFROM [Grant] AS gr INNER JOIN Employee AS em
ON gr.EmpID = em.EmpID
¢

21 Resuls 13 Messages
GrantlD  GrantH ame EmplD  Amount  EmplD LastMame  FirtMame  HireDate LocationlD ManagerD  Statug

1 001 52 Pur_Scents % team 7 475000 7 Lonning  Dawd 2000-01-01 00:00:00.000° 1 1 On Leave
200 K Landfund bust 2 15000 2 Brown  Bap  200208-1200.0000000 1 1 NULL
3 Fobert@BigStardank. com 7 8m 7 Lonning  David 2000:01-01 00:00:00.000 1 11 (In Leave
4 08 BIG B's Foundation® 4 2100000 4 Kennson  David 1996-0316 00:00:00.000 1 " Has Tenure
5 006 TALTA Kishan Intemational 3 1810000 3 Dsako  Lee 19330301 00:00:00.000 2 11 NULL
07 Ben@MoreTechnology.com 10 4100000 10 ('Haire  Teny 200410-04 0:00:00.000 2 3 HULL
i e, @-Laat-U-Can-Help.oom 7 2A000.00 ¥ Lovning  Dawid 2000-0-07 0&:00:00.000 1 " On Leave
g o9 Thank you @@ com 11 2150000 1 Smith Sally 198304-01 00:00:00.000 1 NULL NULL

9 oo Call Mom @Com 5 70000 & Bender  Eric 20070517 00:00:00.000 1 11 NULL

Figure 2.17 An INNER JOIN on EmpID joins the Grant and Employee tables.
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For information on the other types of joins, review the Chapter 1 coverage of
Outer Joins, Left Outer Joins, Right Outer Joins, Full Outer Joins, and Mismatch
Queries. Chapter 1 also contains a section on Table Aliasing.

Joining Three Tables

So far we have seen examples querying a single table or two tables. In business

and reporting settings, however, it’s more common to see three or more tables

joined together. (SQL Server can join up to 256 tables in a single query!)

Once you are proficient at joining two tables together, adding one more table to
your query is not difficult. As we did with basic joins, we always begin building
our query with a “SELECT *” statement. Only after all needed tables are joined

and we see them working properly do we narrow down our field selection list.

In the section “Exploring Related Tables,” we logically joined three tables. Let’s
now do an actual join of those tables and see grant, employee, and location data
combined within a single result set.

We’ve already joined the Grant and Employee tables. Aside from the EmplID field

appearing twice, the result looks like a single table. Any of the fields you see here

in Figure 2.18 may be used to join additional tables to this result.

Since LocationlD appears in the combined Grant-Employee result, we know the

Location table may be joined using the overlapping field (LocationID).

=] SELECT *

3
3

T Resuls L3 Messages

GrantiD * Granthame

": 92 Punr_Scents %%..
G2 K_Land fund s
oo3 Robert@Big5taba...
008 BIG &'s Foundation®
00§ TALTA_Kishan Int...
o7 Ben@MoreTechno...
oo winw @-LagtU-Ca..
003 Tharik you @ com
oo Call Mom &Com

O Do~ g2 Ol = Lo Pa —

EmplD | Amount
7 4750.00

2 15750.00
7 18100.00
4 21000.00
3 18100.00
1 41000.00
7 2500000
M 21500.00
5 7500.00

=

FROM [Grant] AS gr INHNER JOIN Employee AS en
ON gr.EmpID = em.EmpID

INNER JOIN Location AS lo
ON lo.LocationID = em.LocationID

EmplD | LastMame | FirstName | HireDate

Lorring
Brown
Lanning

7

2

7

4 Kennsan
3 Ozako
1

7

0 O'Haire
Lorring
M Smith
5 Bender

David
Bamy
David
David
Lee
Termy
David
Sally
Eiic

2000-01-...
2002-05-..
2000-0-...
1956-03-..
1953-05-..
2004-10-...
2000-0-...
1983-04-...
2007-05-..

LocationlD | ManagedD | Status

1
1
1
1
2
2
1
1
1

1
1
n
1
1

k]

n
NULL
n

Onlea.

NULL

OnLea..
Has Te...

NULL
NULL

Onlea..

NULL
NULL

Location...

1
1
1
1
2
2
1
1
1

street

111 Firgt 5T
111 First 5T
1171 First 5T
111 First 5T
222 Seco.
222 Seco...
1171 First 5T
111 Firgt 5T
1171 First 5T

city

Seattle
Seattle
Seattle
Seattle
Boston
Boston
Ceattle
Seattle

Seattle

state
Wil
Wi,

Figure 2.18 An INNER JOIN on LocationID adds the Location table to the Grant-Employee join.
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Now specify just the three fields we want to see in our report. Waiting to narrow
your field selection list until all needed tables have been joined in the FROM
clause is a best practice for SQL Pros (see Figure 2.19).
£ SELECT GrantMName, Amount, City

FEOM [Grant] as gr INNEE JOIN Emploves as =mn

ON gr_ EmpID = em._ EmpID

INMNEE JOIMN Location loc

oM em.LocationID = loc.LocationID
<

= Resultz | £y Messages

GrantM arme Arnoint City
1§ 92 Pun_Scents X team ! 475000 Sealtle
2 E._Land fund trust 1575000 Seattle
3 R obert@BigStark ank. com 1810000 Seattle
4 ElG E's Foundation® 21000.00 Seattls
5 TALTA_Kizhan International 1810000 Bostan
B Beni@boreT echnology. com 47000.00 Bostan
7 v (3-Last-U-Can-Help. com 2500000 Seattle
a Thank you 8. com 2150000 Seattle
=] Call b orn 83Com Fa00.o0 Seattle

Figure 2.19 Make specifying your field select list your last step when working with joins.

The first thing SQL Server evaluates in a query is the FROM clause, so it makes
sense to first completely build that. When you try specifying the fields too early,
you run the risk of getting column ambiguity errors which waste time and are
frustrating. Build all your joins and see them successfully run with “SELECT *”
before narrowing down the fields you want to display in your result.

We now see the GrantName, Amount, and City fields in our report (see Figure
2.19). Open a new query window and look at all fields from just the Grant and
Location tables (SELECT * FROM [Grant], SELECT * FROM Location). Notice
these two tables do not have a common field. We cannot directly join these two
tables. We were able to connect them indirectly because each table relates to the
Employee table.

Could we add a fourth table here? Absolutely. Given our curiosity about Terry
O’Haire, we could have gone an additional step to logically link to the PayRates
table using EmpID. But for the moment we will focus on three table queries, since
those pave the way to our next major topic: Many-To-Many Relationships.
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Lab 2.2: Three Table Query

Lab Prep: Before you can begin the lab you must run the
SQLQueriesChapter2.2Setup.sgl script. It is recommended that you view the lab
video instructions found in Lab2.2_ThreeTableQuery.wmv, available at
www.Joe2Pros.com.

Skill Check 1: Show all the city names and rates of pay for each Employee in
those cities. You will need to join the Location, Employee, and PayRates table.
Show the City field from the Location table. Include FirstName and LastName
from the Employee table and all fields from the PayRates table. When you’re
done, your result should resemble Figure 2.20 (below).

E SOLQuery20.sql...Student (S1))* |~ S0LQuery19.sgl...Student (Sa3* |
e CISELECT lo.city, em.firstname, em.lastname, pr.*
:.% = ;:lesults | _I_?I Messagesl ||:|:|Iumn lastname (warchar30), null)
% ity | firstharme | lastname | ErnplD | “('earlyS alary I MornthilyS alary | HourlyR ate |
3 1 | Seattle Alen Adams 1 FE000.00 MULL MULL

2 Seattle Barmy Brown 2 3000.00 MULL MNULL

K] Boston Lee Dzako K] MULL MULL 45.00

4 Seattls David Kennson 4 MULL £500.00 MULL

4] Seattls Eric Bender 4] MULL 50000 MULL

E Spokane | Lisa Kendal E 520000 MULL MULL

7 Seattle David Lonning 7 MULL E100.00 MULL

a Bozton James Mewton 9 MULL MULL 18.00

9 Bostan Temy [0'Haire 10 MULL MULL 17.00

10 | Seattle Sally Smith 1 11800000 MULL MULL

11 | Spokane  Babara | O'Meil 12 MNULL MULL 21.00

Figure 2.20 Joining the Location, Employee, and PayRates tables.

Answer Code: The T-SQL code to this lab can be found in the downloadable files
in a file named Lab2.2_ThreeTableQuery.sql
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Three Table Query - Points to Ponder

1. In SQL Server you can join up to 256 tables in a single query.

2. The steps for joining three (or more) tables are the same as joining two
tables. First — join all tables and confirm they are working properly using a
“SELECT *” statement. Narrow down the SELECT list to include the
specific fields you need only after all tables have been joined.

3. While table aliasing saves keystrokes on two table joins, it greatly helps
readability when joining three or more tables.
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Many-to-Many Relationships

How many kids do you have? The question implies you can have many. We also
know you can have just one or even zero children. Asking a child “How many
parents do you have?” again would give you different results. The relationship
between parents and children goes beyond a single join on one ID field.

“Joan” is the soccer mother of the “Jay”
family. Her two active children are named Joan
“Joey” and “Janet.” Joan picks up her Janet =
children from school each day. She is also
authorized to get them from school if they
become sick or injured. Since Joan is a
parent and she could have more than one
child, we need to be able to handle her
authorization to be the guardian for many
children.

The reason you don’t list a ParentID in Figure 2.21 Parents can have many children
the child table is because most children ~ and children can have many parents

have more than one ParentID. Which

parent would you pick?

Let’s say Joey gets sick and the school nurse calls home. Joan is out of town so
Joey’s father Ed shows up to get him. The problem is there is only one ParentID
listed in the child table and it refers to Joan. The Parent and Child tables in this
example don’t have an efficient way to

join directly.

We need a new process to map this
complex relationship. Sometimes tables
exist for the sole purpose of allowing
indirect relationships between tables.
Common terms for these type of tables are
Mapping tables, Bridge tables, or Junction
tables.

;,u.. 7z

Figure 2.22 Joey has Ed as his Father
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Using the example above, a school might handle the Jay family and many other
families with the design you see here (Figure 2.23).

dbo.Parent dbo.ParentChild dbo.Child

P_ID |P_Name P_ID C_ID C_ID |C_Name
1001 Joan 1001 2001 2001 Janet
1002 Sue 1001 2002 2002 Hoey
1003 Sara 1002 2003 2003 Kayla
1004 Ed 1003 2004 2004 Robbie
1005 Ueff 1003 2005 2005 AN dy

1004 2001

1004 2002

1005 2003

Figure 2.23 ParentChild handles the many-to-many relationship between parents and children.

The Bridge table tells us that P_ID of 1001 has two children of Janet and Joey.

dbo.Child
dbo.ParentChild c_ID
dbo.Parent EmlD CoalD 1001 Janet
1001 2001 /2002 Joey
R 1001 2002 )7
2003 [Kayla
1001 foan
1002 Sue 1002 2003 2004 [Robbie
s 5 1003 2004 2005 |Andy
—— 2T 1003 2005

Figure 2.24—Looking at the ParentID of 1001, the table dbo.ParentChild tells us Joan’s children
are Janet and Joey.

It also tells us that Joey has two parents of Joan and Ed. One parent can have
many children and one child can have many parents (see Figure 2.25).

dbo.Child
dbo.ParentChild C ID |c Name
dbo.Parent P_ID —r 2001 |anet
P_ID |P_Name 1001 2001 2002 |Joey
lam Jo_an 'Y{ LOI1L SHE 2003 |Kayla
: oo |ZO0E 2004 |Robbie
o 1003 [2004 2005 |Andy
1003 2005
004 E_d _1‘ 1004 2001
1005 |[eff [1004 D
1005 2003

Figure 2.25 You can see that Joey has the parents Joan and Ed.
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Invoicing Systems

These JProCo tables use a many-to-many relationship to show which products
were ordered on which invoices, the same way a school relates parents to
children. A Product can appear on many invoices and an invoice can have many
products. The relationship between Products and Invoices is known as a many-to-
many relationship(see Figure 2.26).

dbo.Product dbo.InvoiceDetail dbo.Invoice
P_ID |P_Name P ID |[Inv_ID Inv_ID |nv_Date
1 Toy Car 1 5631 5631 1/1/2009
2 [Furchee 2 SEEE 5632 3/5/2009
. 2 5632
3 Timbot : Feo 5633 [7/15/2009
4 Go-Duck 1 5633 5634 9/22/2009
5 Pet Mock 1 5633
4 5634
1 5634

Figure 2.26 A many-to-many relationship exists between Products and Invoices.

Look at Figure 2.26 above. If you were to ask yourself “What Products are on
Invoice 5631?” or “Go-Duck was ordered on how many invoices?” you could
resolve this query. Figure 2.27 shows us how to resolve both mappings

dbo.Product dbo.InvoiceDetail dbo.Invoice
_P__ID P_Name P_ID |inv_ID Inv_ID |Inv_Date
il Toy Car ) 1 5631 ',,_,[563_1 1/1/2009 ]
2 [Furchee JT~ 25631}~ Ee3s3/e5009
3 Timbot 2 2637 g 0
c 5632 5633 |7/15/2009
f Go-Duck. l ) 633 /5634 9/22/2009
5 PETIVIOTK \4 c633 P
| 5634
il 5634

Figure 2.27 We can see Go-Duck was ordered twice. We also see that Invoice 5631 has a Toy Car
and a Furchee.

Now we’ll take a look at many-to-many relationships between JProCo’s sales
invoices and products (see Figure 2.28).
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dbo.SaleslInvoice | dbo.SalesInvoiceDetail |
Orderate FaidU ate LustomerD | Comment Thvoicell | rroaucin | auany | onitDiscount
1 © 2000103 20060111.. 472 NULL 1 76 2 0.00
2 " 20050104 20060201. 388 MULL 2 2 3 n.oo
3 2006-01-04...  2006-0214.. 279 MULL 3 3 g 0.00
4 2006-01-04...  2006-0208.. 303 MULL 4 4 5 n.00
5 2006-01-05...  2006-0210.. 757 MULL 5 5 4 n.oo
E moE-8d-06..  2008-01-28.. 4493 MULL E B 2 0.00
7 2006-01-08... Dof-E2-05... 209 MULL 7 7 3 n.oo
8 2006-01-08.. 2006-0217.. B4% MULL 8 8 3 0.00
g 9 2006-01-08..  2006-01-27.. 597 g 9 1 n.oo
0 10 2006-01-09...  2008-0220.. 736 MULL 10 i 5 0.00
11 N1 2006-01-10...  2006-01-18.. 329 MULL 1 1 3 n.00
12 12 2006-01-11...  2006-01-22.. B2 MULL 12 12 5 n.oo
ProductlD | ProductM ame |db0 CurrentProd ToBeDeleted | Category
1 i " Undemwater Tour 1 Day'west Coast  61.483 1133209957 0 No-Stay
2 Undemnwater Tour 2 D aps West Coast 0071003 234322313 0 Overnight-Stay
3 Undemwater Tour 3 D aws West Coast 2009-05-0916:07:493.900 0 M ediurm-Stay
4 45932 2006-03-04 04:55:06.600 0 Mediurm-Stay
5 307.415 2001-07-1819:20:11.400 O LongT erm-Stay
5 553347 2008-06-30 20:40:38.760 O LangT erm-Stay
7 80.859 2007-04-07 08:25:43233 0 Mo-Stay
g 1455462  2005-06-11 035212910 0 Ovemight-Stay
g 242577 2003-04-01 04:59:065.850 0 M ediurm-Stay
1m0 10 ndemwater Tour 5 Days E ast Coast 323436 2005-04-13 04:34:35.027 0 M ediurm-Stay
11 1 Undemnwater Tour 1 Week East Coast 404.295 2004-09-09131%33183 0 LongT erm-Stay
12 |12 Undenwater Tour 2'weeks East Coast 727731 2008-11-251959:47 407 0 LangT erm-Stay

Figure 2.28 Many-to-many relationships in JProCo’s sales invoices and products.

Here is an example of JProCo’s sales invoices mapping to a bridge table
(SalesInvoiceDetail) in order to map over to the CurrentProducts table. The

CurrentProducts table gives us all the detail of the current products that have been
ordered.

Let’s take a look at SalesInvoice 5 (see Figure 2.28). It looks like many products
were ordered on that one invoice (Products 9, 11, 12, and 16). To see what those
products are, we would look over to the CurrentProducts table. We see Product 9
is an Underwater Tour 3 Days East Coast. Product 11 is an Underwater Tour 1

Week East Coast, and so forth.

So a SaleslInvoice can have many products, and products can be ordered on
multiple sales invoices.
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Lab 2.3: Many-To-Many Relationships

Lab Prep: Before you can begin the lab you must run the
SQLQueriesChapter2.3Setup.sgl script. It is recommended that you view the lab
video instructions found in Lab2.3_ManyToManyRelationships.wmv, available at
www.Joe2Pros.com.

Skill Check 1: Write a query that shows all the invoices ordered by customer
490. Show all fields from both tables (Salesinvoice and SalesInvoiceDetail).
When you’re done your result should resemble the figure you see here.

1 Results | WE Messagesl

Invoicaletaill D | IrvoicelD I PraductD | [uantity I UnitDiscount I InvoicelD | OrderD ate | PaidD ate I Customer|D | Comment
1| 5057 £ 1285 B4 4 0.00 1285 20081104 . 200812-23.. 450 MULL
2_| 5568 1459 il 2 0.00 1459 20030316 2003-04-27 .. 430 MULL
3_| 700 1804 4 1 0.00 1804 20031225 201001-24 .. 430 MULL

Figure 2.29 Skill Check 1 shows the Customer who ordered each invoice.

Skill Check 2: Write a query that combines SalesInvoice, SalesinvoiceDetail and
CurrentProducts. Show the following fields:
e SalesInvoice.CustomerID
SaleslInvoice.InvoicelD
SaleslInvoice.OrderDate
SalesInvoiceDetail.Quantity
CurrentProducts.ProductName
e CurrentProducts.RetailPrice
When you are done your result should resemble the figure you see here.

FSELECT si.CcustomerID, si.InvoiceID, si.orderDate,
1 Results | _ Meszages I
Customerl D I Invoicel D I OrderD ate I quantity I FroductM ame I RetailPrice
1 | 5oy 3 2006-01-02 21:46:03.093 & Undemsater Tour 1 Day East Coast | 800859
2 736 0 2006-01-09 20:33:07.380 2 Underwater Tour 1 Day East Coast 80,853
3 47 158 2006-01-13 104006230 3 Underwater Tour 1 Day Eazt Coast 80,8539
4 251 19 2006-01-16 18:00:24.947 4 Undernwater Tour 1 Day East Coast 80,853
5 529 20 2006-01-17 06: 2628483 & Underwater Tour 1 Day Eazt Coast  80.853
[ 151 22 20060117 23:41:13490 & Underwater Tour 1 Day East Coast  80.853
7 191 23 2006-01-18 045524700 & Underwater Tour 1 Day Eazt Coast 80.853
8 | 237 25 2006-01-1813:01:45.203 3 Undenwater Tour 1 Day East Coast | 80,853
JProCo  00:00:00 S50 row

Figure 2.30 Skill Check 2 shows all the product details for each InvoicelD.
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Answer Code: The T-SQL code to this lab can be found in the downloadable files
in a file named Lab2.3_Many-to-Many_Relationships.sql

Many-to-Many - Points to Ponder

1. Databases often contain tables which exist for the sole purpose of allowing
indirect relationships between tables.
2. These tables are known as mapping tables, bridge tables, or junction
tables.
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Chapter Two - Review Quiz

1.) You have a table name CurrentProducts and need to display just the

[ProductName] and [Category]. You want the highest [RetailPrice] listed first and

the lowest price listed last. Which query should you use?

Oa. SELECT ProductName, Category
FROM CurrentProducts
ORDER BY ProductName, Category DESC

Ob. SELECT*
FROM CurrentProducts
ORDER BY ProductName, Category DESC

O c. SELECT ProductName, Category
FROM CurrentProducts
ORDER BY RetailPrice ASC

Od. SELECT ProductName, Category
FROM CurrentProducts
ORDER BY RetailPrice DESC

2.) You have a table named Employee and need to display just the [FirstName],

[LastName], and [HireDate]. You want the most recent hire date listed first.
Which query will achieve this goal?

O a. SELECT FirstName, LastName, HireDate
FROM Employee
ORDER BY FirstName DESC

O b. SELECT FirstName, LastName, HireDate
FROM Employee
ORDER BY LastName DESC

O c. SELECT FirstName, LastName, HireDate
FROM Employee
ORDER BY HireDate DESC

O d. SELECT FirstName, LastName, HireDate
FROM Employee
ORDER BY FirstName ASC

O e. SELECT FirstName, LastName, HireDate
FROM Employee
ORDER BY LastName ASC

89

www.Joes2Pros.com



Chapter 2. Query Options

3.) You need a report of all invoices numbers that have an InvoicelD of over 500.
Each invoice should be listed each time it was a customer placed an order. The
report should show the FirstName and LastName of the customer who placed the
order. This report will be sorted alphabetically by ProductName and lists all the
dates each product was ordered. Which query should you use?

O a.SELECT cu.Firstname, cu.LastName, si.InvoicelD, si.OrderDate
FROM Customer cu INNER JOIN Saleslnvoice si
ON cu.CustomerID = si.customerlD
WHERE InvoicelD < 500
ORDER BY ProductName

O b.SELECT cu.Firstname, cu.LastName, si.InvoicelD, si.OrderDate
FROM Customer cu INNER JOIN Saleslnvoice si
ON cu.CustomerID = si.customerlD
WHERE InvoicelD > 500
ORDER BY ProductName

O ¢.SELECT cu.Firstname, cu.LastName, si.InvoicelD, si.OrderDate
FROM Customer cu INNER JOIN Saleslnvoice si
ON cu.CustomerID = si.customerlD
WHERE InvoicelD < 500
ORDER BY ProductName DESC

O d.SELECT cu.Firstname, cu.LastName, si.InvoicelD, si.OrderDate
FROM Customer cu INNER JOIN Saleslnvoice si
ON cu.CustomerID = si.customerlD
WHERE InvoicelD > 500
ORDER BY ProductName DESC

4.) Your manager wants to see all employees in alphabetical order for each state.
She has asked you to sort by State, LastName, and FirstName columns. Without
creating any additional tables how can you view this report?

O a. Specify State, LastName, and FirstName in the ORDER command.
O b. Create a file format that has an export operation.
O c. Specify State, LastName, and FirstName in the ORDER BY clause.

O d. Copy the data into a new table that has a clustered index set on State,
LastName, and FirstName.
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5.) You have tables named dbo.SalesInvoice and dbo.SalesInvoiceDetail.
CustomerID is located in the SalesInvoice table and InvoicelD is located in both
tables. You have been told to show the discount amounts from the
SaleslInvoiceDetail table that correspond to the sales of a specific CustomerID of
490. Which Transact SQL statement should you use?

O a.SELECT CustomerlID, DiscountAmt
FROM dbo.SalesInvoiceDetail sd
INNER JOIN dbo.SaleslInvoice si
ON sd.InvoicelD= si.InvoicelD
WHERE si.CustomerID= 490

O b.SELECT CustomerlID, DiscountAmt
FROM dbo.SalesInvoiceDetail sd
WHERE si.CustomerID= 490

O ¢.SELECT CustomerlID, DiscountAmt
FROM dbo.SalesInvoiceDetail sd
WHERE EXISTS (dbo.SalesInvoice si
ON sd.InvoicelD= si.InvoicelD
WHERE si.CustomerID= 490)

Answer Key

1.) The code in (a) is sorting the result set by ProductName and Category instead
of the RetailPrice as requested so it incorrect. SELECT * would return every
field rather than limiting to just the ProductName and Category as requested so
(b) is incorrect too. To order a result set from highest to lowest you would you the
DESC keyword not the ASC keyword so (c) is also incorrect. The code in (d)
limits the field list to only ProductName and Category and sorts the result set by
RetailPrice from highest to lowest using the DESC keyword making (d) the
correct answer.

2.) Because the code in (a) and (d) are sorting the result set in ORDER BY
FirstName instead of HireDate they are wrong. Sorting the results in ORDER BY
LastName as in (b) and (e) makes them both wrong too. To list the result set in
‘ORDER BY HireDate’” from the most recent to the furthest in the past, use the
DESC keyword because newer dates are greater in value than older dates which
makes (c) the correct answer.

3.) Since using “WHERE InvoicelD < 500’ will return all records that have an
InvoicelD of 499 or lower (a) and (c) are both incorrect. Because the code in (d)
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is sorting the results in ORDER BY ProductName DESC they will be displayed in
reverse alphabetical order making it wrong too. The right answer is (b) because it
is filtering the recoreds WHERE InvoicelD > 500 and is sorting the retuls in
ORDER BY ProductName (by default ORDR BY uses ASC).

4.) *ORDER’ is not a command but part of the ‘ORDER BY’ clause so (a) is
wrong. ‘Creating a file format that has an export operation’ has nothing to do
with sorting a result set so (b) is wrong too. Because your manager specifically
requested not creating any additional tables (d) is also incorrect. To meet the
requirements ‘Specify State, LastName, and FirstName in the ORDER BY clause’
which makes (c) the correct answer.

5.) The code in (b) does not look at the SalesIinvoice Table which contains the
CustomerID field so it will return an error. The use of EXISTS with a subquery
(see chapters 6 & 11) in the WHERE clause will either return every row in the
SalesInvoiceDetail table or none of them, regardless of the CustomerID, so (c) is
also incorrect. Because ‘dbo. SalesinvoiceDetail sd INNER JOIN
dbo.SalesInvoice si ON sd.InvoicelD = si.InvoicelD’ will return only records that
have a match from both tables and“WHERE si.CustomerID = 490’ will filter the
results to only display records having a CustomerlID of 490, (a) is the correct
answer.

Bug Catcher Game

To play the Bug Catcher game run the SQLQueriesBugCatcherCh2.pps from the
BugCatcher folder of the companion files. You can obtain these files from
www.Joes2Pros.com or by ordering the Companion CD.
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