Subqueries

This chapter will cover the topic of Subqueries. Subqueries are queries within a query allowing one
query to retrieve results based on the results of another query. It may sound confusing now, but after
reading and working through the examples of this chapter you will understand the convenience of
using subqueries for obtaining desired results.

CHAPTER OBJECTIVES

The objectives for this chapter are as follows:

Understand the fundamentals of subqueries.

Understand how to use the IN operator for subqueries.

Understand how to use the ALL keyword and ANY keyword on subqueries.
Understand the difference between correlated and noncorrelated subqueries.
Understand how to use the EXISTS operator on subqueries.
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154 Chapter 9 Subqueries

Noncorrelated Subqueries and Comparison Operators

Noncorrelated Subqueries are very useful when a query is needed based on the results of another
query. This is especially important when we don’t know the values to be compared to. For example,
say we wanted to list all employees who have salaries that match the highest salary found in the Em-
ployees table. We would first need to find the highest salary (186,382.56) and then write a query to
find salaries equal to it as follows:

SELECT FirstName, LastName, Title, Salary
FROM Employees
WHERE Salary = 186382.56

However, instead of taking the two-step approach of finding the highest salary and then finding all
employees who have salaries that equal it, we could execute the following subquery instead.

SELECT FirstName, LastName, Title, Salary
FROM Employees
WHERE Salary =

(Select MAX(Salary) FROM Employees)

Subqueries have outer and inner queries. The query that is highlighted in above is called the inner
query and is always embedded inside parenthesis. The nonhighlighted query is called the outer query
and it uses the WHERE clause to base its results on the results of the inner query.

The results in Figure 1 tell us that only one employee has the highest salary.

=SELECT FirstName, LastName, Title, Salary
FROM Employees
WHERE Salary

(Select MAX(Salary) FROM Emplovees)

100% -
O Results 7y Messages
FirstName LastMame  Title Salary
1 [Jﬂmﬂ Hamiltan Vice President of Production  186382.56
Figure 1

As another example, what if our manager wanted a list of all employees who were making less than the
average pay. Let’s first think about how we could retrieve the average salary. To retrieve the average of
all salaries we would use the AVG function. The query written below will be our inner query. On its
own it will simply give us the average salary.

Select AVG(Salary) FROM Employees

Sap10857_Ch09.indd 154 @ 1511119 6:12 PM



Chapter 9 Subqueries 155

Executing the above statement returns a single value of 42268.3149. Next, we can write the outer
query and compare the salary to the value the inner query produces as follows:

SELECT FirstName, LastName, Title, Salary
FROM Employees
WHERE Salary <

(Select AVG(Salary) FROM Employees)
ORDER BY Salary

St Lrerrcome s < T

SELECT FirstName, LastName, Title, Salary
FROM Employess
WHERE Salary «

Select AVG(Salary) FROM Employees)
ORDER BY Salary

o = ¢
3 Resuts |y Messages|
FrsiName LastName Tithe Salary
1 [dmmy | Bschest Stocker 13386.08
2 Pat Coleman Jankor 13737.36
k] Stust Macrae Jandor 13737.36
4 Vamsi Kuppa Shipping and Receiving Cladk 14108.64
5 Magms Hadhnd Facities Admiristrative Assstart  14479.52
B WWiliam Wang Scheduling Assistant 15240.16
7 Sean Heander Chuality Assurance Technician 15707.96
2 Mk Harington Chalty Assurance Technician 15707.96
2 Andreas Berghund Chuality Assurance Technician 15707.96
0 Sootha Chamchemgkha  Gualty Assurance Technician 15707 96
11 Km Fisls Stocker 1572480
Figure 2

Figure 2 shows a small subset of the results. There is a total of 66 employees who have salaries less
than 42,268.3149.

Also, notice the ORDER BY clause in Figure 2. It pertains to the OUTER query. We can infer this
because it is outside the parenthesis of the inner query.

Data Type Compatibility

You must keep in mind that like any comparisons performed in SQL, the return value of the inner join
must have a compatible data type to the column being used in the WHERE clause of the outer query.
For example, the query in Figure 3 below fails because the salary, which is numeric, is being compared
to character data.

= SELECT EmployeelD, FirstMame, LastName, Title, Salary
FROM Employees

WHERE Salary

= 'ﬁs_li;ﬁ:. MAX{FirstName) FROM EI'I'|_11I_I}'L"|_'5,:_"’

ORDER BY Salary

100 % -

23 Messages
Msg 156, Lewel 15, State 1, Line 4
Incorrect syntax near the keyword "Select”.
Msg 182, Level 15, 5tate 1, Line 4
Incorrect syntax near ")".

Figure 3
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156 Chapter 9 Subqueries

The error in Figure 3 occurs even though the inner query would work by itself. However, since it
returns character data the comparison results in an error.

Comparing Multiple Return Values

In Chapter 5, we covered comparison operators and the WHERE clause in SELECT statements. This
section will use comparisons with subqueries. If we look again at the very first example in this chapter,
we can see that a single value is returned in the subquery. See the subquery below.

SELECT FirstName, LastName, Title, Salary
FROM Employees
WHERE Salary =

(Select MAX(Salary) FROM Employee)

The inner query from the above example returns a single value. This is important to keep in mind
because unlike using the IN operator, comparison operators cannot be compared to more than
one value. Figure 4 is an example of an error that is returned when trying to execute a subquery that
returns multiple values. The error message in red is clear about describing the problem.

SELECT Firitiams, Laitiass, Title, Salary
R Sals
SELELT Salary

PRI Employess

WHERE Title = "Design Esgineer’
Mm% =

7] Rt L3 Mibriagers
Mug 512, Ll 16, State 1, Lirs 3

Figure 4

If you just highlight and execute just the inner query within the parenthesis, the query executes suc-
cessfully as shown in the results in Figure 5. But it returns three values so it won't work with the com-
parison on the outer query.

-|SELECT FirstName, LastMName, Title, Salary
FROM Employees
WHERE Salary =
(BELECT Salary
FROM Employees
_ WHERE Title = 'Design Engineer')
100% -~
O Results [Jy Messages
Salary
1 66299958 |
2 37569.99
3 4419999

Figure 5
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Chapter 9 Subqueries

Subqueries and the IN Operator

We were introduced to the IN operator in Chapter 5, where we used hard coded values like the ones

below to perform comparisons.

SELECT EmployeeID, FirstName, LastName, Title, Salary

FROM Employees
WHERE EmployeeID IN (9,72,117,289)

In the above query example, any employee who has an EmployeelD that falls into one of the values
in the parenthesis will be returned in the result set. What would happen if we didn’t know the values
of the employee ID? For example, what if the manager wanted a list of employees who had female
dependents? We could retrieve this information using the subquery as shown below. The results are

shown in Figure 6.

SELECT EmployeeID, FirstName, LastName, Title, Salary

FROM Employees

WHERE EmployeeID IN (SELECT EmployeeID
FROM EmployeesDependents

WHERE Gender =

-ISELECT EmployeelID, FirstName, LastName, Title, Salary

FROM Emplovees
WHERE EmployeeID IN

(FJ)

(SELECT EmployeelD
FROM EmployeesDependents
WHERE Gender = "F")

100% -
O Results |7y Messages
EmployeelD FirstNa...

1 |8 |Gei

2 fal Wendy

3 72 Kim

4 96 William
Figure 6
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LastNa...
Erickson
Kahn
Ralls
Vong

Title

Design Engineer
Finance Manager
Stocker

Scheduling Assistant

Salary
6629993
107999.93
15724 80
1524016
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158 Chapter 9 Subqueries

Notice that the inner query uses the EmployeesDependents table to retrieve the EmployeelD of those
employees who have female dependents. If we were to just run the inner query the results would be
as shown in Figure 7.

=SELECT EmployeelD, FirstName, LastName, Title, Salary
FROM Employees
WHERE EmployeeID IN

=ZBELEET EmployeelD

FROM EmploveesDependents

WHERE Gender = °"F')

100% -
O Results [0y Messages
EmployesiD
y
2 72
3 72
4 72
5 BE
[ =l
7 Fa |
8 Fa |
9 M
Figure 7

Figure 7 shows that duplicate values are returned. This is because Employees have more than one
dependent as shown below in Figure 8.

_ EmplcyeelD  FrstName MiddeName LastName Gender BrthDate

|9 Matha S Eaton F 20100607
72 Marcia A Falls E 19980917
b Barbara c Ralls F 2001-11-12
72 Paticia M Falls E 20031222
17 Heidi NULL Henstet  F 1897-10:07
n7 Wendy  NULL Menstat 19930827
288 Sheda M Valdez  F 19570822
289 Cada C Valdez  F 199812402
288 Maria N Valdez F 2000-08-01

Figure 8

We could have uses the DISTINCT keyword in the inner join to make sure only unique values were
returned but it doesn’t matter since all we're doing is selecting employees who have a matching Em-
ployeelD that exists in the result set of the inner join. In that case, our employee information will not
be duplicated since the employee only occurs once in the Employees table.
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Chapter 9 Subqueries 159

Using the JOIN Operator Instead

We can use the INNER JOIN below to retrieve the same results as shown in Figure 6.

SELECT DISTINCT E.EmployeeID, E.FirstName, E.LastName, E.Title, E.Salary
FROM Employees E

INNER JOIN EmployeesDependents D ON E.EmployeeID = D.EmployeelD
WHERE D.Gender = ‘F’

The results would be identical but the DISTINCT clause is required here. If the DISTINCT clause isn’t
used duplicate rows would appear as shown in Figure 9. This is because it is JOINED with the Employ-
eesDependents table and if we included EmployeesDependents names each row would be unique. But
since the query is only requesting Employees data it looks like we have several duplicate rows.

SQtQuenytsal - (nerpC\Owner 511 < [T

=ISELECT E.EmployeelD, E.FirstName, E.LastHame, E.Title, E.Salary

FROM Empl E

INHER J0IN EmployeesDependents D OM E.EsployeeID = D, EsployeelD

WHERE D.Gender
100 %
20 Resks | |y Messages|

EmployesiDl  FrstName  Lasibame  Tie Salary
1 L Gad Enckscn  Design Engineer 66299.98
2 n Kim Fals Stecker 15724.80
3 n ¥im Fals Steckoer 15724 80
4 T2 Kam Fials Stocker 15724.80
LI Wiliam Veng Scheduing Assistart  15240.16
E ] Wilklam Vg Scheduling Assstart  15240.16
7 n Wendy K Firarce Marager 10795553
T | Werdy K Firarce Marsger 10795553
5 il Wendy Kb Finance Marager 1075549.53

Figure 9

Our subquery didn't return duplicates because it is not being joined with the EmployeesDependents
table. It is only using the EmployeesDependents table to retrieve EmployeelD values from the Em-

ployeesDependents table and then listing each employee who has a matching EmployeelD to that
found in the inner query results.

So, which type of query would be more appropriate to use in the above scenario. Although either one
is fine to retrieve the results for the example we've used, there are a couple of general rules to follow to
help make an appropriate decision. They are as follows:

® When the ending result columns to be retrieved are from a single table use a subquery.
® When the columns come from two or more tables use a join query.
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160 Chapter 9 Subqueries

Subqueries and the NOT IN Operator

Like the IN operator, we've learned about the NOT IN operator in Chapter 5. The NOT IN operator is
used to retrieve rows where a column’s values are NOT found within a group of values. For example,
let’s use the same query as the one in Figure 4 except let’s replace the IN operator with the NOT IN
operator as shown in Figure 10.

SELECT EmployeeID, FirstName, LastName, Title, Salary
FROM Employees
WHERE EmployeeID NOT IN

(SELECT EmployeelD

FROM EmployeesDependents

WHERE Gender = ‘F’)

et zal-(nep o 50 T

FROM i-;l:o','e;:s
WHERE EmployecID NOT IN

SELECT EmployesID
FROM EmployeesDependents
| WHERE Gender = 'F’

W% = ¢

I Resuta | 7y Messages |

Employeell  Firsthame Last Name Tithe Salary
1 [2 | Kewn Brgam Markiatng Assestant 2795
2 1 Foberto Tamburelo Enginessirg Manager 4455857
3 5 Thiamy D'hofra Toel Dwesgrer 2873000
4 & David Bradey Markieting Manager 4250002
5 M Jossef Goldberg Design Engineer 3756959
] 12 Tem Duffy Vice Presadent of Engnesring 579995
7 = Agnirs Shama Hatwod: Aderinistrator 4250002
8 N Faula Bameto de Mattos Human Resources Manager 6795558
5 M Sutan  Eston Stacker 15724.80
m % Vamsi Kuppa Shipping and Feceiving Cerk 1410864
1n 4 Farg W Gualty Assurance Supervisor 21258
17 @ Jean O'Brien Information Services Manager  126000.07
13 A Seonl Wright Master Scheaduber 41650.02
14 45 Sarva Hamoadesnosatava  Makatine Soaciakst 2550004
Figure 10

Figure 10 shows only a small result set of the rows returned. There are a total 98 rows returned. Since
there are 102 employees this makes sense because our result set should contain employees with male
dependents as well as employees with no dependents at all. There are four employees with female de-
pendents that were NOT included because of the NOT IN operator so 102 minus 4 equals 98.
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Chapter 9 Subqueries 161

Using the ALL and ANY Keywords

The ALL keyword and ANY keyword can be used with comparison operators to produce result sets
with zero, one or multiple values. These keywords can be useful when performing analysis work. For
example, let’s execute the following statement to retrieve all salaries for Accounts Receivable Special-
ists. The result set is shown in Figure 11.

SELECT Salary

FROM Employees

WHERE Title = €‘Accounts Receivable Specialist’
ORDER BY SALARY

SSELECT Salary

FROM Employees

WHERE Title "Accounts Receivable Specialist’
| ORDER BY SALARY

100% -
3 Results [y Massages
Salary
1 23712.00
2 4031040
3 47424.00
Figure 11
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Chapter 9 Subqueries

Suppose a manager wants to see a list of employees who have salaries that are higher than any of
the salaries of employees with the title of “Accounts Receivable Specialist” That means, the list must
contain salaries higher than 47,424.00 since the salaries must be higher than ALL the salaries for
Accounts Receivable Specialists. The subquery to perform this operation is shown below with a subset
of the results following in Figure 12, 26 rows are returned.

SELECT FirstName, LastName, Title, Salary
FROM Employees
WHERE Salary > ALL

ORDER BY SALARY

Sap10857_Ch09.indd 162

=SELECT Firsthame, LastName, Title, Salary

FROM Employess

WHERE Salary > ALl
(Select Salary
FROM Employees
WHERE Title

ORDER BY SALARY

100% -
O Results [y Messages
FirstHama  Lasthama

1 dnrisins Busno

2 Patar Connally

3 Machal Fimhesam

4 Ramesh  Mayyappan
5 Leurs Homan

[ Fubdion Cigisu

7 Syed Abbas

8 Wike Seamans

9 Glacys Hea

10 Erin

11 Frangois  Ajenstat
12 Barbars Morelsnd
13 Gail Erickson

14 Poula Barreto de Matios

15 Swphanie Corray
18 Devid Liu
17 Taeri Dty

Figure 12

Titla

Natwork Administrator

Ressarch and Developmant Manager

Chind Financisl Officer
Blsyar
Facific Sakes Manager
Actountant

Buryar

Blsyar

Database Administrator
Acoountant

Dasign Enginear

Human Fesources Mandger
Metwark Manager
Acoounts Manager

Vice Presidant of Enginaaning

(Select Salary FROM Employees WHERE Title = €‘Accounts Receivable Specialist”’)

"Accounts Recelvable Specialist')

Salary
47879.82

48164 06
45818.93
SOB72.41
5280912
e300
ST ey
56099 98
S&5E0.81
35669.91
5711894
85080 88
G520 08
6799998
68300.07
THE85.05
8579085
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Chapter 9 Subqueries 163

I included an ORDER BY clause in the subquery so that the lowest salary was listed in the first row
so we can see, easily, that the result set contains salaries that exceed ALL the salaries where title is
“Accounts Receivable Specialist.”

Lets try the same subquery but use the ANY keyword in place of the ALL keyword as shown below.
The results are shown in Figure 13.

SELECT FirstName, LastName, Title, Salary
FROM Employees
WHERE Salary > ANY
(Select Salary
FROM Employees
WHERE Title = f‘Accounts Receivable Specialist”’)
ORDER BY SALARY

=SELECT FirstMame, LastMame, Title, Salary
FROM EmployeeS
WHERE Salary > ANY
(Select Salary
FROM Employess
WHERE Title "Accounts Receivable Specialist’)
ORDER BY SALARY

100% -
O Results 3y Messages
Firsthame LastName Title Salary
1 Kevin | Brgram Marketing Assistant 2379983
2 Tengiz Kharatishvili Control Speciakst 24589 96
3 Chris Nored Conirol Specialst 24989.96
4 Terry Eminhizer Marketing Specialist 25500004
5 Jahn Wood Markating Specialist 25500 04
B Sariya Hampadoungsataya Marketng Specialist 25500004
7 Michaal  Smith Sales Representative 2651957
a Garmett Vargas Sales Representative 2651997
] Tawi Riiter Sales Representative 2651957
10 Shu 4] Sales Representative 2651997
n Josd Soromn Sales Representative  26519.97
12 Dannd Campbell Sales Representative 26851997
13 Tabe Mensa-Annan Snles Representative 2651997
14 Annstte  Hill Purchasing Assistant  28520.00
15 [Resnout Hillmann Purchasing Assistant 2705040
16 Mary Dempsay Markating Assistant 2799982
Figure 13

Notice how different our results are as the salary amounts are much lower. This is because using the
ANY keyword means that any salary that is greater than the any of the salaries for the title Accounts
Receivable Specialists, even the lowest for that title, would meet the criteria. The lowest salary for
Accounts Receivable Specialist is 23,712.00 and the first row of the result set contains a salary of
23,799.93 which meets the criteria. In addition, many more rows were returned (85) due to a lower
starting salary meeting the criteria.
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164 Chapter 9 Subqueries

"= ANY" - Equals Any Operator

Lets take the example we just used for the “> ANY” operator and substitute it with the “= ANY”
operator. The syntax of the statement is shown below and the results follow in Figure 14.

SELECT FirstName, LastName, Title, Salary
FROM Employees
WHERE Salary = ANY
(Select Salary
FROM Employees
WHERE Title = fAccounts Receivable Specialist’)
ORDER BY Salary

SELECT FirstName, LastMame, Title, Salary
FROM Employees
WHERE Salary = ANY
(Select Salary
FROM Employees
WHERE Title = "Accounts Receivable Specialist”)
ORDER BY Salary

Salany

23200
40:310.40
40:310.40
4742400
4742400

Figure 14

As you can see from the result set, two of the three salaries for “Accounts Receivable Specialist” have
matching salaries for other titles, in this case, Accounts Payable Specialist.

The "= ANY" operator is equivalent to using the IN operator. Below in Figure 15, the IN operator is
being used in place of the "= ANY" operator and is returning the same result set as shown in Figure 14.

=|SELECT FirstName, LastName, Title, Salary
FROM Employees
WHERE Salary in (Select Salary
FROM Employees
WHERE Title = "Accounts Receivable Specialist”)
ORDER BY Salary

|
D% = 4
ﬂﬂeﬂll___'hﬂmul
FirstMame  LastName  Title Salary
Eﬂebmh | Smyth Accounts Receivable Specialist  23712.00

1

2 Dragan Toemic Accourts Payable Specialst 40310.40
3 Bryan Walton Accourts Receivable Speciakst  40310.40
< Janet Smith Accounts Payable Specialist 4742400
5 Candy Spoon Accounts Receivable Specialist 4742400
Figure 15
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Chapter 9 Subqueries 165

“I= ANY” - Not Equal Any OperatOI‘

Lets use the same example as we did with the “= ANY” operator only, this time, let’s use “I= ANY”
instead. The syntax is shown below and the results are displayed in Figure 16.

<

SELECT FirstName, LastName, Title, Salary
FROM Employees
WHERE Salary != ANY
(Select Salary
FROM Employees
WHERE Title = fAccounts Receivable Specialist”’)
ORDER BY Salary

iy
1 [mnem (]
P T
¥ AmE

Frifees LatPed Tos -
L [ e 754
C - Boarcts Po o Sl L s
M e [ Sy e Ty
Ml M B B am =
B Mo Geles S Daagr Lrgras s
W Adkon g ferp R e
LR el B ientn o
 Dea Besiey R ) e
P T — - e
o B s O B CR
LI = e T T
% Pmew  Testews ot g tha e sl 7
ey Gese e g e Aot Sk
T e e e Thi:
T e e A e e
CI g o e
o P Doy R CE
T . w3 wud Ui ASAIEED
1 Rewesh e g syl
[, QT —— et S e [P fcmon
T Pk Oges L. s "
G Chp o3 i by LA AN (1T W1 QAPTOR AN ey
Figure 16

There are two result sets displayed purposely in Figure 16 for your understanding. The first result set
contains the salaries for the title “Accounts Receivable Specialists” while the second result set contains
the results from using the “I= ANY” operator. Notice the salaries enclosed in the red rectangles. They
match two of the salaries for “Accounts Receivable Specialists.” At first you might ask yourself why
they were returned when we used the “not any” operator. It's because the “!= ANY” operator means
for each salary amount “not 23712.00” OR “not 40310.40” OR “not 47424.00.” So, when 40310.40 is
compared to 23712.00 it is not equal so it’s included in the result set.
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166 Chapter 9 Subqueries

Although the “= ANY” operator will return the same results as the IN operator, the same is not true of
the “I= ANY” operator and the NOT IN operator. This is because the NOT IN operator means amount
“not 23712.00” AND “not 40310.40” AND “not 47424.00” Below is the query statement using the
NOT IN operator and a subset of the results is shown in Figure 17. Notice two less rows are returned.

SELECT FirstName, LastName, Title, Salary
FROM Employees
WHERE Salary NOT IN
(Select Salary
FROM Employees
WHERE Title = C‘Accounts Receivable Specialist’)
AND Title <> €‘Accounts Receivable Specialist’
ORDER BY SALARY

TR e
]

R ey
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Figure 17

Correlated Subqueries

So far, we have only talked only about noncorrelated subqueries, where the outer query is dependent
on the return values of the inner query to complete. In the case of correlated subqueries, the inner
query is dependent on the values provided by the outer query in addition to the outer query being
dependent on the values of the inner query.

As an example of a correlated subquery, let’s say a manager would like to see a listing of individuals
with the highest salaries for each Title. The query would be written as follows:

SELECT FirstName, LastName, Title, Salary
FROM Employees E1
WHERE Salary = (SELECT MAX(Salary)

FROM Employees E2

WHERE E2.Title = E1.Title)
ORDER BY Title
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Chapter 9 Subqueries 167

In the above subquery, the inner query requires the title from the outer query to understand what title
to perform the aggregation on. Once the aggregation is performed, the outer query uses the value ob-
tained from the inner query to determine whether the current row being processed by the outer query
meets the criteria of maximum salary for a title. Notice how alias names are given to the Employees
table in the outer query as well as the Employees table in the inner query. Alias names are required to
decipher the Employees table in the outer query from the Employees table in the inner query.

A subset of the results is shown in Figure 18.

~SELECT FirstHame, LastName, Title, Salary
FROM Employees E1

WHERE Salary

W00% -

(SELECT MAX(Salary)

FROM Employees E2
WHERE E2.Title = E1.Title)
ORDER BY Title

O Resuls [’y Messages

B o~ @ o A L Ry

o

10
1
12
13
14
15
L]

17T

FiirgtMame
Barbara
Davvid
Janet
Candy
Ramesh
Mindy
Erin
Gladys
Laurs
Chris
Tangiz
Frangois
Gail
Roberto
Aawry
Magnus

Flmma

Figure 18

EXISTS Operator

LasthName
Mareland
Liu

Smith
Spoon
Meyyappan
Martin
Hagens

Hedlund

Albrmme

Title

Accountant

Accounts Manager

Accounts Payable Specialist
Accounts Receivable Specialist
Benafits Specialist

Buryer

Buyer

Chiaf Financial Officer

Control Specialist

Control Specialist

Dwotabase Admanstrator

Diasign Enginaar

Enginearing Manager
European Sales Manager
Faclties Administrative Assistant
Farftias Manansr

Salary
65000.98
TIER5.05
4742400
4742400
5087241
4138890
Se689.91
56999.91
S2809.12
2498996
24889.96
57119.84
6629998
44559 .57
113749.98

14479.82
LRI DA

The EXISTS operator is used in a correlated subquery to determine the existence or nonexistence of
data that meets the criteria of the subquery. No data is returned from the inner query. Rather the in-
ner query produces a true or false value. As an example, we can list employees who have dependents

with the following query.

SELECT EmployeeID, FirstName, LastName, Title

FROM Employees E
WHERE EXISTS (SELECT *

FROM EmployeesDependents D
WHERE E.EmployeeID = D.EmployeelD)
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168 Chapter 9 Subqueries

Notice the inner query uses the asterisk in place of column name. It really doesn’t matter since the
whole purpose of the inner query is to determine existence or nonexistence. Also notice how the Em-
ployeelD from the Employees table (outer query) and EmployeeID from the EmployeesDependents
table (inner query) are compared. This is, obviously, a correlated subquery since the inner query is
dependent on the outer query. The results from this query are shown in Figure 19.

—SELECT EmploveeID, FirstName, LastMame, Title
FROM Employees E
WHERE EXISTS (SELECT *
FROM EmployeesDependents D
WHERE E.EmployeeID = D.EmployeelD)

100% -

O Results |}y Messages
EMPLOYEEID FirstName LastMame  Tithe

1 [ | Gail Enicksan  Design Engineer
2 M Susan Eaton Saocker
3 7 Wendy Kahn Finance Manager
Fl 72 Kim Ralls Sancker
5 54 Candy Spoon Accounts Recesable Specialist
[ 96 Wiilhaen Veng Sehedubng Assistanl
7 102 Dan Bacon Application Specialist
Figure 19

NOT EXISTS Operator

The NOT EXISTS operator test for nonexistence of rows. For example, if we use the same query as
that in the EXISTS example but add the “NOT” keyword, our result set would contain employees
without dependents. The query is shown below and a subset of the result set follows in Figure 20.

SELECT EmployeeID, FirstName, LastName, Title
FROM Employees E
WHERE NOT EXISTS (SELECT *
FROM EmployeesDependents D
WHERE E.EmployeeID = D.EmployeelD)
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Summary

This chapter introduced you to the functionalities and fundamentals of correlated and noncorrelated

—ISELECT EmployeelID, FirstMame, LastName, Title

100 %

FROM Employees E
WHERE NOT EXISTS (SELECT *

FROM EmployeesDependents D
WHERE E.EmployeeID = D.EmployeelD)

-

O Results [y Messages

W 00~ @ N kWK -
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Figure

EmployeelD FirstMa...

2] Kew

3 Roberto

5 Thierry

] David

11 Jossef

12 Temn

28 Ashvini

30 Paula

35 Vamsi

41 Peng

42 Jean

44 A, Scott

46 Sariya

47 Willis

49 Christian

54 Tengiz

50 Naharsh
20

LastMame

Brown

Tamburello
D'Nofro

Bradley

Goldberg

Dutfy

Sharma

Barreto de Mattos
Kuppa

Wu

O'Brien

Wright
Harmpadoungsataya
Johnson
Kleinerman
Kharatishvili
Srnrth

Title

Marketing Assistant
Engineering Manager

Tool Designer

Marketing Manager

Design Engineer

Vice President of Engineering
Metwork Administrator
Human Resources Manager
Shipping and Receiving Clerk
Quality Assurance Supervisor
Information Services Manager
Master Scheduler

Marketing Specialist
Recruiter

Maintenance Supervisor
Control Specialist
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subqueries. The chapter provided explanations and examples where subqueries can be used to help
simplify complex SQL coding to retrieve specific information along with the correct syntax. Topics
included the use of various operators with subqueries including the IN, NOT IN, ALL, and ANY
comparison operators. Also, the chapter discussed the usage of EXISTS and NOT EXISTS operators
to determine the existence or nonexistence of data that meets the criteria of the subquery.
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Chapter 9 Subqueries

Exercises

1.

Write a subquery to determine the employee or employees with the maximum number of vaca-
tion days.

. Write a subquery to list the employees who have an amount of vacation hours that are greater

than the average number of vacation hours.

Use the IN operator to list employees’ names who live in the state of California. Hint: You need to
use the addresses table in your inner query.

4. Use an inner join to obtain the same results as the exercise in number 3.

10.
11.
12.
13.
14.
15.
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Use the NOT IN operator to list employees’ names who DO NOT live in the state of Washington.

Use the ALL operator to list employees’ names and their salaries for those who have salaries that
are greater than all the salaries of employees that have ManagerID = 41.

Use the ANY operator to list employees’ names and their salaries for those who have salaries that
are less than any of the salaries of employees that have ManagerID = 41.

. Use a correlated subquery to list employees’ names, titles, and salaries for those who have the

highest salaries for each manager.

Use the EXISTS operator to find employees who live in the state of California.

Use the NOT EXISTS operator to find employees who DO NOT live in the state of Washington.
Using a subquery, list all male employees with salaries higher than any female employee.

Use the ANY operator to list all employees paid more than any of the Design Engineers.

Use a subquery to list all employees who do NOT have any dependents.

Use a subquery to find all employees who have more sick leave hours than the average employee.
Use a correlated subquery to select the lowest paid employees under each manager.
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