Going Beyond Joins with
Set Operations: UNION,
INTERSECT, EXCEPT

We now understand how to retrieve information from multiple related tables using join operations.
This chapter goes beyond joins by showing you how to use operators that combine the result set of
two or more queries.

CHAPTER OBJECTIVES

The objectives for this chapter are as follows:

Understand how to use the UNION operator.
Understand how to use UNION ALL.

Understand how to use the INTERSECT operator.
Understand how to use the EXCEPT operator.
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144 Chapter 8 Going Beyond Joins with Set Operations: UNION, INTERSECT, EXCEPT

UNION Operator

The UNION operator is used to combine the results of two or more queries into a single result set that
contain distinct values. By default, duplicate rows are removed. For the UNION operator to work the
data types must be similar and the columns in each SELECT statement must be in the same order.

This chapter introduces a new table called the Volunteers table. The Volunteers table contains em-
ployees as well as nonemployees. Therefore, some names in the Employees table can exist in the Vol-
unteers table and some names in the Volunteers table WILL NOT exist in the Employees table. Let’s
start by looking at the design of the Employees table and Volunteers table below.

Employees Table Violunieers Table
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Gender dhar{l]
HreDane date
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MaragerID nt s
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Figure 1

Notice from the Employees table design and the Volunteers table design that the column names for
tirst name, last name, middle initial, gender, and birth date are different in each table. In addition,
the size of the columns is different. When we perform our UNION query this won't matter if the data
types are similar as mentioned earlier.

Another important item to be aware of is the different data types on middle name. The Employees
table has a middle name of Varchar (50) while the Volunteers table has a data type of char (1). This is
fine since both are of text/character nature. However, be aware that if one of the middle names was
a numeric data type that would cause a problem.

Before using the UNION operator let’s look at the rows of data in each table. I am going to limit the
rows of data returned from each table by using a WHERE clause to retrieve rows with birth dates
greater than 02/01/1976. Figure 2 shows the SELECT statement and the resulting rows.

SELECT FirstMame, MiddleName, Lastlame, Gender, BirthDate

FROM Employvees

WHERE BirthDate > "1976-82-81°
100% =
T Results [y Messages

FirgiNoma  Maddiehe..  LastNama Gan BirthData
1 [Kein _|F Brown Mo 1870803
2  Sarye E Harnpedoungsataya M 1877-06-21
3 Tengiz ] Kharathvdl M 1680-05-29
4 Dhmnas L Margheim F 1976-07-08
5 Mark L Harmngton M 1676-08-21
[ Seirsj L Uiy M 1978-01-22
7 Andross T Baeghurd M 1979-04-20
8 Ramesh ¥ Meyyappan M 1978-04-14
] Drylen I Iilar M 1977-03-27
i[] Teary J Eminfibér M 1976-03-07
11 Cheig K Marred M 1977-08-26
12 darcs M Gakin F 1979-06-29
Figure 2
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Now let’s issue the same query against the Volunteers table. The result set follows in Figure 3.

—ISELECT First, MI, Last, Sex, DOB
FROM Volunteers
| WHERE DOB > '1976-02-01"
100% ~

] Results [y Messages

First Ml Last Sex DOB
1 |[Kevin |F Brown M 1977-06-03
2  Diane L Margheim F  1976-07-06
3 Margaret T Jackson M  1979-04-29
4 Terry J Eminhizer M 1976-03-07
5 Tim K Reynolds M  1977-06-26
Figure 3

We can see from looking at both result sets that Kevin Brown, Diane Margheim, and Terry Eminhizer
are in both tables. If we were to apply both queries to a UNION operator as shown below the results
would not include those names twice because the UNION operator, as mentioned earlier, automati-
cally removes duplicates.

The following query will produce the result set shown in Figure 4.

SELECT FirstName, MiddleName, LastName, Gender, BirthDate
FROM Employees

WHERE BirthDate > €1976-02-01’

UNION

SELECT First, MI, Last, Sex, DOB

FROM Volunteers

WHERE DOB > €1976-02-01°

- SELECT FirstMame, MiddleName, LastName, Gender, BirthDate
FROM Employees
WHERE BirthDate > "1976-02-01°
UNTION
SELECT First, MI, Last, Sex, DOB
FROM Volunteers
WHERE DOB > "1976-82-01"
100% =

3 Rosubs 'y Messages

Firsthoms  MiddleNn  Lastane Gen.. BathDate

1 [Andwes |7 Barghnd “ 1879-04-28

2 Ca K Harred L 1977-06-26
| T Warghem ¥ 1976-07-08

4 Dyan A Waler W 19770327

Janice M Gohin F 1978-06-28

é Kevin __F rown [ 1877-06-03

7 Margarat T dackson ] 1970-04-20 44— —
8 Mark L Hannngion M 1976-08-31

8 RAemesh v [E— " 19750414

0 Sairsi L Uddin " 1978-01-22

N Says E Hampsadoungsastays M 1577-06-21

12 Tengz N Hhanstishi " 1880-05-28

[z Torry J Ermnhizar ] 157e-03-07]

W Tm K Revncids ™ 19770626 +——————
Figure 4
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146 Chapter 8 Going Beyond Joins with Set Operations: UNION, INTERSECT, EXCEPT

Notice that the result set has 14 rows. This is because it included the 12 rows from the Employees
table and the 2 rows from the Volunteers table, Margaret Jackson and Tim Reynolds. As you can see,
duplicates were not included.

Another important point to make is that the column names in the result set are the ones from the
Employee table. The column names will always be the result of the first SELECT statement in the
UNION query. So, if you use aliases for column names make sure you apply them to the first SELECT
statement.

ORDER BY

It's important to learn how the ORDER BY clause works in the UNION query as it is a bit confusing.
The ORDER BY is placed at the very end of the UNION query using column names associated with
the first SELECT statement. See the example below in Figure 5.

SSELECT FirstMame, MiddleName, LastMame, Gender, BirthDate
FROM Employees

WHERE BirthDate » "1976-02-81°

UNION

SELECT First, MI, Last, Sex, DOB

FROM Volunteers

WHERE DO& > "1976-82-81"

ORDER BY Lasthame

100% -
O Results |y Messages
Firsthama Middiehs . LastMame Geon.. BirthDate

1 [Andress | T Barglund M 1678-04-29
2 Hewin F Brown M 1877-06-03
3 Temy J Ermahirar M 1676-03-07
4 Jenice M Gabvin F 1979-06-28
& Sama E Hampadoungsstays M 1977-06-21
& Mark L Hasmngien M 1976-05-31
7 Margorst T Jackson M 1979-04-29
] Tengiz N Kharatiskvili M 1980-05-28
8  Diane L Marghsim F 1676-07-06
10 Ramesh W Mayyappan M 1878-04-14
11 Dylan A Hiller M 1977-03-27
12 Chns K Horred M 19770626
13 Tim K Ferynolds M 19770626
14 Sairnj L Liddin ] 1978-01-22
Figure 5

If you tried to use a column from anything other than the first SELECT statement an error would
occur as can be seen when trying to order by the column name "Last”" from the Volunteers table in
Figure 6.

—SELECT FirstMame, MiddleName, LastMame, Gender, BirthDate
FROM Employees

WHERE BirthDate > '1976-82-91°
UNTON
SELECT First, MI, Last, Sex, DOB

FROM Volunteers

WHERE DOB > "1976-82-91°

ORDER BY Last =
1008 =

-3 Massages

Mag 207, Level 16, State 1, Line B
Irvalid colusn name “Last”.
Mig 104, Level 16, State 1, Line B

ORDER BY ltess mist appeas In the select list §F the statesent contains o UNIOH, INTERSECT or EXCEPT aperator.

Figure 6
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An error would occur, also, if you tried to use the ORDER BY right after the first SELECT statement
even if the column name is associated with the first SELECT statement. Figure 7 demonstrates this.

UNION ALL

=SELECT FirstMame, MiddleName, LastMame, Gender, BirthDate
FROM Emplovees

WHERE BirthDate > '1976-82-81'

| ORDER BY LastName

UNION

-ISELECT First, MI, Last, Sex, DOB

FROM Volunteers

WHERE DOE > "1976-82-81'

100% =
oy Messages

Msg 156, Lewvel 15, State 1, Line 5
Incorrect syntax near the keyword “UNION®.

Figure 7

The UNION ALL operator works the same way as the UNION operator except that it includes
duplicates. Lets execute the same query as we did with the UNION operator except this time we use
the UNION ALL operator instead. Let’s sort by LastName so that we can see the duplicates next to
each other. See Figure 8.
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= SELECT FirstName, MiddleMame, LastName, Gender, BirthDate
FROM Employees

WHERE BirthDate > "1976-82-81°

UNION ALL

SELECT First, MI, Last, Sex, DOB

FROM Volunteers

WHERE DOB > ‘1976 -82-81°

ORDER BY LastName

100 % -

O Results [y Messages

FirstMame MiddleMame  LasthName Gender BirthDate
1 Andreas | T Berglund M 1979-04-29
2 Kevin F Brown M 1977-06-03
3 Kewin F Brown M 1977-06-03
4 Terry J Eminhizer M 1976-03-07

Terry J Eminhizer M 1976-03-07
3 Janice M Galvin F 1879-06-29
7 Sariya E Hampadoungsataya M 1977-06-21
B Mark L Harrington M 1976-05-31
L] Margaret T Jackson M 1979-04-29
10 Tengiz M Kharatishvili M 1880-05-29
M Diene L Margheim 3 wm
12 Diane L Mur?mim F 1976-07-06
13 Ramash W Meayyappan M 1978-04-14
14 Drylan A Maller M 18977-03-27
15 Chirig K Morred M 1977-06-26

Figure 8
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148 Chapter 8 Going Beyond Joins with Set Operations: UNION, INTERSECT, EXCEPT

The result set contains 17 rows, three more than using the UNION operator without the ALL. That’s
because there are three duplicates, Kevin Brown, Terry Eminhizer, and Diane Margheim.

INTERSECT Operator

The INTERSECT operator is used to retrieve the common rows from two or more SELECT results. If
we use the same query that we used with the UNION operator but replace UNION with INTERSECT
we will end up with the results shown in Figure 9. As you can see in Figure 9, Diane, Kevin, and Terry
are shown in the result set since they appear in both the Employees and Volunteers tables.

=SELECT FirstMame, MiddleMame, LastMame, Gender, BirthDate
FROM Employees

WHERE BirthDate > "1976-@2-81"

SELECT First, MI, Last, Sex, DOB

FROM Volunteers

WHERE DOB > *1976 -82-81'

100% -
o Results 3y Messages
FirstMame WMiddieMa.. LastMame Gen.. BirthDate

1 Dhisina L Marghaim F 1876-07-06

2 Kasin F Browni M 1877-08-03

3 Terry J Emntazer M 1978-03-07
Figure 9

EXCEPT Operator

The EXCEPT operator is used to return all rows returned in the first query that are not found in the
second query. For example, let’s issue the same query we've been working with but with the EXCEPT
operator. The result set is shown in Figure 10.

—SELECT FirstMame, MiddleName, LastMName, Gender, BirthDate
FROM Employees
WHERE BirthDate » '1976-82-81°
EXCEPT
SELECT First, MI, Last, Sex, DOB
FROM Volunteers
| WHERE DOB > "1976-02-91'
100% -
1 Results _3 Messages

FirstMame MiddleNa... LastMame Gen. BirthDate
1 [Andreas | T Berglund M 1979-04-29
2 Chris K MNorred M 1877-06-26
3 Drylan A Miller M 1877-03-27
4 Janice M Gabvin F 1879-06-29
5 Mark L Harrington M 1976-05-31
[ Ramesh W Meyyappan M 1973-04-14
7 Sairaj L Uddin M 1978-01-22
] Sariya E Hampadoungsatayas M 1977-08-21
] Tengiz M Kharatishwvili M 1880-05-29
Figure 10
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Chapter 8 Going Beyond Joins with Set Operations: UNION, INTERSECT, EXCEPT 149

The results in Figure 9 cannot be found in the Volunteer table as shown earlier in Figure 2. Let’s try the
reverse and make the query with the Volunteers table the first query and the one with the Employees
table the second query. The results are shown in Figure 11.

—SELECT First, MI, Last, Sex, DOB

FROM Volunteers

WHERE DOB > "1976-02-81°

EXCEPT

SELECT FirstMName, MiddleMame, LastMName, Gender, BirthDate
FROM Employees

WHERE BirthDate > "1976-62-81"

100% ~
[ Results Oy Messages

First M [ Last Sex | DOB
1 | Margaret | T Jackson M 1979-04-29
2 Tim K Reynolds M 1977-06-26
Figure 11

The results in Figure 11 cannot be found in the Employees table so we can see that the EXCEPT op-
erator lists everything not found in the second query.

Use of UNION Operator

Let’s discuss some examples where the UNION operator could be valuable. Lets say the manager
would like to see a list of employees and the gender spelled out as part of the results. Figure 12 shows
us the SQL statement and a subset of the results.

S SELECT FirstName, MiddleMame, LastMame, Gender, 'FEMALE" Type
FROM Employees

WHERE Gender = "F'

UNION

SELECT FirstName, MiddleName, LastMame, Gender, "MALE'

FROM Emplovees

WHERE Gender = "M’

ORDER BY Gender]

100% -
O Results _q'_: Messages
Firstame MiddleMame LastMame Gender Type

10 Gigi N Matthew F FEMALE
1 Gladys L Haa F FEMALE
12 Joe B Fak F FEMALE
13 Janaina Barreiro Gambaro Bueno F FEMALE
14 Janat L Seith F FEMALE
15 Janice M Gabhan F FEMALE
18 Jean E O'Brian F FEMALE
17 A Wiliams  F FEMALE
18 Jillian HULL Carson F FEMALE
19 Jo L Barry F FEMALE
20 Karen A Berg F FEMALE
21 Kim T Ralls F FEMALE
22  Laura F Morman  F FEMALE
23 Linda c Mitchedl F FEMALE
24 Lirvdm P Meiznar F FEMALE
25  Lon K Penor F FEMALE
. | wrim M Tanflina F FFMAl F

Figure 12
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150 Chapter 8 Going Beyond Joins with Set Operations: UNION, INTERSECT, EXCEPT

For a more difficult example, let’s say a manager wants to hand out bonuses but he wants different per-
centages paid to employees based on their salaries. The table below shows the percentages he wants
to use on the ranges of salaries.

Salary Range Percent
Greater than 150,000 10%
Between 100,000 and 149,000 15%
Between 50,000 and 99,999 20%
Less than 50,000 25%

To retrieve this information a UNION operator would be of great value. The query is shown below
with a subset of the results shown in Figure 13.

SELECT FirstName, MiddleName, LastName, Title, Salary, €10% BONUS’ Percentage,
Salary * .10 BONUS

FROM Employees

WHERE Salary > 150000

UNION

SELECT FirstName, MiddleName, LastName, Title, Salary, €¢15% BONUS’, Salary * .15
BONUS

FROM Employees

WHERE Salary BETWEEN 100000 AND 149999

UNION

SELECT FirstName, MiddleName, LastName, Title, Salary, €20% BONUS’, Salary * .20
BONUS

FROM Employees

WHERE Salary BETWEEN 50000 AND 99999

UNION

SELECT FirstName, MiddleName, LastName, Title, Salary, €25% BONUS’, Salary * .25
BONUS

FROM Employees

WHERE Salary < 50000

ORDER BY Percentage

The results are shown in Figure 13. You can see the results successfully display each employees first,

middle and last name, along with their title, salary, the percentage of the bonus that is applied, and the
resulting dollar amount for the bonus.
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=SELECT FirstMame, MiddleMame, Lasthame, Title, Salary,
FROM Employeed
WHERE Salary > 150008
UHTION
SELECT FirstMame, MiddleMame, LastName, Title, Salary,
FROM Employees
WHERE 5alary BETWEEN 108868 A0 149999
UHTION
SELECT FirstMame, MiddleMame, LastName, Title, Salary,
FROM Employees
WHERE 5alary BETWEEN SO886 AND 99999
NION
SELECT FirstMame, MiddleMome, LastName, Title, Salary,
FROM Employees
WHERE Salary « 500008
ORDER BY Percentage |
0% -
0 Resubs !y Messages
Firgthame  Middhehia Lasthame Tk
1 James R Hamilion  Vice Pressdent of Production
2 ey E Albars Ewnpean Sales Manager
3 Brian ] Wslclosr  Vios Pressdent of Sales
4 Chans L Margh R ch and Davek Engrsssar
5 Dhylan A Malar Rassarch and Davelopmant Monages
B Gy N Matthew  Rasearch and Davelopmant Engnaar
7 Jean E CrBrien Information Senvices Manager
8 Matthins T Bend:  Shipping and Receiving Clerk
-] Waandy Beisth Kahn Firance Manager
1 Barbora C Morsland  Accouriang
11 Dowad J Liu Accounts Manager
12 Enin M Hagens Buryer
13 Frangois P s D
14 Fukko  J Ogisu Buyer
15 Gad A Evickson  Dwsign Engreser
Figure 13

Summary

This chapter introduced you to set operations to show you how to provide more power to your que-
ries. The UNION operator was covered which allows you to further group data distinctly, whereas
the UNION ALL operator is used to include duplicates. You were also introduced to the INTERSECT
and EXCEPT operators. You saw how the INTERSECT operator can be used to return common rows
among different tables and how the EXCEPT operator can be used to return all rows returned in the

tirst query that are not found in the second query.
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t1ex BONUS®

"15K BOMUS®,

20X BONUS

*25% BONUS

Salary
1B53E2 55
11374993
1070002
102000 04
1000 08
V000 04
12600007
105000 06
107999 93
65999 93
T3698.08
Segoam
SMisgd
283
G299 93

', Salary *

"y Salary *

Salary *

Percentage, Salary *

<15 BONUS

20 BONUS

25 BONUS

Percenilage  BOMNUS

10% BONUS
15% BONUS
15% BONUS
15% BONUS
18% BONUS
15% BONUS
15% BONUS
15% BONUS
15% BONUS
20% BONUS

20% BONUS
20% BONUS
20% BONUS
20% BONUS

18638 256000
17062 497000
16065 003000
15300 DOS000
16065 003000
15300 006000
15600010500
15750008000
16199 953500
131939 995000
14738010000
11353 582000
11423 SEB000
10852 TE2000
13259 996000

.18 BONUS
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Exercises
1. Use the UNION operator to find distinct names from the Members and Volunteers table.
2. Use the UNION operator to find distinct names from the Members and Employee table.
3. Use the UNION ALL operator to find all names from the Members and Volunteers table and
ORDER BY Gender.
4. Use the INTERSECT operator to find common rows among the Members and Volunteers tables.
5. Use the INTERSECT operator to find common rows among the Members and Employee tables.
6. Use the EXCEPT operator to find rows in the Members table but not in the Volunteers table.
7. Use the EXCEPT operator to find rows in the Volunteers table but not in the Members table.
8. Use the UNION operator to provide a status on salaries of "High" for anything greater than
$100,000, "Low" for anything less than $50,000, and "Medium" for anything in between.
9. Use the UNION operator to assign the following categories to Group Name in the Departments
table.
® Executive General and Administration = “Top Management”
® Inventory Management = “Middle Management”
® Sales and Marketing = “Middle Management”
® Research and Development = “Middle Management”
® Quality Assurance = “Specialists”
® Manufacturing = “Laborers”
® Call the column name = “Category”

10. Use the Employee table to display first name, last name, and number of vacation hours and order
by vacation hours. Apply the following category name to vacation hours.
® Greater than 75 = Excessive
® Less than 25 = Low
® Everything else = Standard

11. Use the UNION operator to group employees based on the generation, in which they were born
in. Categorize the generations according to the following:
® 1925-1942 = “Silent Generation”
® 1943-1960 = “Baby Boomers”
® 1961-1984 = “Generation X”
® 1985-2000 = “Millennials”
® Label the column “Generations”

12. Use the UNION operator to label employees with the states they come from spelled out. Do this
for Washington, Massachusetts, and California. For other states, list “Other”. (Note: This will
require a join between the Employee and Address tables.)

13. Use the INTERSECT operator to find any gym members that are also employees.

14. Use the UNION operator to display employee dependents’ full names and replace NULL middle
names with “‘NONE?” Use the UNION operator to do the replacement.

15. Display all employee’s names and their marital status. Using the UNION operator, replace the
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“M” with “Married” and the “S” with “Single”
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