Using Logical Operators in SQL
Statements

This chapter will cover the use of logical operators for increasing the functionality of SELECT state-
ments. Logical operators provide the ability to combine one or more conditions to a WHERE clause.

CHAPTER OBJECTIVES

Now that we've learned to use SELECT statements to retrieve data it's time to move on to learning
more techniques for selecting the data using logical operators. The objectives of this chapter are
as follows:

e Understand how to write complex SELECT statements using the AND operator, OR operator, and
NOT operator.

e Understand how to write SELECT statements to produce lists of values and ranges using the
BETWEEN operator.

e Understand how to perform comparisons using the LIKE operator to find rows based on patterns
of characters.

e Understand how to check for null data using the IS NULL operator.

e Understand how to use expressions in the WHERE clause to provide specific results.
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90 Chapter 5 Using Logical Operators in SQL Statements

AND Operator

The AND operator is used with the WHERE clause to link two or more conditions. For example, if
the manager wanted a list of all female employees whose title is “Marketing Assistant” we would use
conditions to test for gender and title. Figure 1 demonstrates how to do this using the AND operator.

Gender,

Title
FROM Employees
WHERE Gender =

100% -
=) Results [ Messages

Figure 1

e
[ AND Title = "Marketing Assistant'

Firsthame LastMame Gen.. Title
1 | Wanida | Benshoof F
2 Mary Dempsey F

SOLQuery1.sgl - LA.. SRANFR\Peter (56))* X _
—SELECT FirstName,
LastName,

Marketing Assistant
Marketing Assistant

As another example, let’s say a manager is interested in seeing a list of employees who were hired in
the year 2000 or later and are making greater than or equal to $50,000. Figure 2 demonstrates the SQL

used to retrieve this information.

—SELECT FirstName,
LastHame,
HireDate,
Title,
Salary
FROM Employees
WHERE HireDate »= "2008-81
MD Salary »= SO008
ORDER BY Salary
100 % -

O Results [y Messages

a1’

_Fl_rs_ﬂlb_n:n_ Lastha HiraDate Tile

1 |Fukiko | Ogisu 2000-02-05  Buyer

2 Abbas 2003-04-15  Pacific Sales Manager

3 Gladys Hes 2000-02-12  Buyer

4 Erin Hagens  2000-03-03 Buyer

] Brian Welcker  2001-03-18 Vice President of Sales

] Ay Alberts 2002-05-18 European 3ales Manager

Figure 2
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Salary
5426381
55277 67
6395 51
56995 91
107100002
113749 98
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Chapter 5 Using Logical Operators in SQL Statements 91

We can use many different conditions in our queries. As an example, Figure 3 shows a query that is
using five different conditions. The query returns a list of employees who were hired in the year 2000
or later, with a salary greater than or equal to $50,000, is an active employee, is female, and is married.

OR Operator

SSELECT Firsthame,
LastName,
HireDate,
Title,

Salary
FROM Employees
WHERE HireDate >= 'Z20@@-81-81'
AMD Salary »= 50000
AMD Active "YES'
AMD Gender F*
AND MaritalStatus = "M’
ORDER BY Salary

100% -

T Results _\': Messages

FirsiMame LastMame  HireDale Tatle Salary
2000-02-12 Buyer 58809.91
2002-05-18 European 3ales Manager 113749.88

Figure 3

When using the OR operator, it isn't necessary for both conditions to be met. If at least one condition
is true, rows will be returned. Figure 4 shows results on a query that finds employees who either have
vacation hours greater than 90 or sick hours less than 30. A list of all employees who meet at least one
of the conditions is retrieved. Only one employee, Brian Welcker meets both conditions.
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=SELECT EmployeelID, FirstName,
LastMName,
VacationHours,
SickLeaveHours

FROM Emplovees

WHERE VacationHours > 989

OR SickLeaveHours < 2@

ORDER BY VacationHours, SickLeaveHours

100% -
2 Results [y Messages
EmployeslD Firsthame LastMame  VacationHours  SickLeaveHours

1 140 Laurs MNorman 0 20
2 12 Term Dufty 1 20
3 3 Rob Tamburello 2 21
4 267 Michael Sulivan 3 21
5 270 Sharon Selaveria 4 22
3 -} Gail Erickson 5 22
7 1 Jossel Goldberg 6 23
8 285 Janice Galvin -1 24
] 5 Thierry DMafro 9 24
10 260 Jo Berry a1 65
n 43  Christian Klesnerman 92 66
12 |273 Brian Welcker 83 25
13 85 Pilar Ackerman 93 =23
14 121 Matthias Berndt 67
15 35 Vamsi Kuppa 95 &7
Figure 4
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92 Chapter 5 Using Logical Operators in SQL Statements

Be careful when using multiple conditions as the results can be incorrect if the SQL statement is incor-
rectly written. For example, let’s say a manager requests a list of male employees who have vacation
hours greater than 90 or sick hours less than 30. The example in Figure 5 would be incorrectly writ-
ten since the result set returns females in addition to males.

alquentsal- (nerpCower 50

=ISELECT FirstName,
LastName
Gender,
HireDate,
Title,
Salary
FROM Employees
WHERE VacationHours >= 9@
OR SickLeaveHours < 3@
AND Gender = "M'
ORDER BY VacationHours, SicMleaveHours

W% - ¢
2] Resuts 3 Messages |
Frsthame LastMName Gender HmeDate Tile Salwy
1 | Fobesto Tamburelo M 15871212 Enginetsing Manager 44539.57
2 Michsel Sulivan M 200101-30  Senior Design Engireer 41437.51
1 Josssl Goldbarg M 1538-02-28  Design Enginesr 37565.5%
4 Thiamy D'hofro: M 15980111 Tool Designer 28730.00
5 Led Penor F 200003-19  Jankor 16161.60
E & Bemy F 20000407 Janitor 1616160
7 Chistian Kenerman M 153530115 Mainbenance Supervisor 302450
] Brian Wislchoar M 20010318 Vice President of Sales 107100.02
8 Piar Ackeman M 15330203  Shipping and Receiving Supervieor  28560.04
10 Matthias Bamdt M 1599:02-21  Shipping and Receiving Cledk 105000.06
1M Vams Kuppa M 15950108 Shipping and Receiving Oek 14108.64
12 ey Bescholf M 15550330  Socker 13366.08
13 Km Flals F 155501-27  Stocker 15724.80
14 Wiks Johrson M 15530114  Recniler 32299.595
Figure 5
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Chapter 5 Using Logical Operators in SQL Statements 93

To retrieve the correct result, set we need to consider the same order of operations used in math.
Parenthesis are required around the comparison of vacation and sick hours to show that should be
checked first and then gender. Otherwise, the SELECT statement in Figure 5 will be interpreted by

the database as follows:

>» Where vacation hours greater than 90 or (sick leave hours < 30 and gender = ‘M’)

To fix the Select statement we need to make sure the database interprets the statement as follows:

» Where vacation hours greater than (90 or sick leave hours < 30) and gender = ‘M’

Figure 6 below shows the correct version of the SELECT statement along with the correct result set.

SQLQueryl.sql - (l..ner-PC\Owner (54)) X

=SELECT FirstName,
LastName ,
Gender,
HireDate,
Title,
Salary
FROM Employees

WHERE (VacationHours »>= 9@ OR 5icklLeaveHours < 3@)

AND Gender = "M’

ORDER BY VacationHours, SickLeaveHours

FirtName  LastName Gender HireDate Title

1 | Robeto | Tambuelo M 19971212
2 Mchad Sulivan M 2001-01-30
3 Jossef Goldberg M 1998-02-24
4  Theny DNofro M 1998-01-11
5 Chiistian Heineman M 19930115
& Brian Welcker M 20010318
7 Pilar Ackerman M 1999-02-03
8 Matthias Bemdt M 199502-21
3 Vams Kuppa M 19930108
10 Jimmy Bischoff M 195503-30
11 Wilis Johnson M 19950114

Figure 6
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Engineerng Manager
Design Engiresr

Tool Desgner
Maintenance Supervisor
Vice President of Sales
Stocker

Recruiter

Salary

£4593.97
4143751
37569.99
28730.00
303450
107100.02
28560.04
105000.06
14108.64
13365.08
32299.35
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94 Chapter 5 Using Logical Operators in SQL Statements

NOT Operator

The NOT operator can be used to help reduce the size of a SELECT statement. To understand this
concept let’s look at Figure 7 which has a result set displaying all the rows in the Departments table.
If we want to display the DepartmentName and GroupName from the table for all rows except those
containing “Executive General and Administration” we could write it “the long way” using OR opera-
tors as shown in the query in Figure 8.

DepatmentiD  MName Grouph arme MuodihedD ate

[1 | Engineaing Research and Development 1938-06-01 00:00:00.000
2 Tool Design Reseach and Development 1538-08-01 00:00:00.000
3 Sales Sales and Marketing 1458-08-01 00:00:00.000
4 Marketing Sales and Marketing 1533-06-01 00:00:00.000
L1 Purchasing Irventory Mansgement 1538-08-01 00:00:00.000
B Reseach and Developrment  Reseaich and Development 1458-08-01 00:00:00.000
7 Production Manufachaing 1553-06-01 00:00:00.000
8 Production Contiol Marutachuing 1533-08-01 00:00:00.000
g Hurnan Resouces Execulive Genetal and Adminishation  1938-06-01 00:00:00.000
10 Finance Executive General and Adminishation  1933-06-01 00:00:00.000
1 Information Services Executive General and Administration  1933-08-01 00:00:00.000
12 Docurerit Cornbiol Qualty Assurance 1993-05-01 00:00:00,000
13 Quality Asswance Quality Asswance 1433-06-01 00:00:00.000
14 Facilities and Maintenance  Executive General and Administration  1933-08-01 00:00:00.000
15 Shipping and Receiving Irventory Managament 1993-05-01 00:00:00,000
16 Executive Executive General and Adminishration  1933-06-01 00:00:00.000

Figure 7

=|SELECT GroupMame,
DepartmentName
FROM Departments
WHERE GroupName = 'Inventory Management’
OR GroupName = "Manufacturing’
OR GroupName = "Research and Development®
OR GroupName = "Sales and Marketing®
| ORDER BY GroupName

100% =~ <

3 Resulls [y Messages

GroupMame

1 | Inventory Management
2 Inventory Management
3 Manufacturing Production

4 Manufacturing Production Contral
L] Research and Development  Research and Development
1]

7
3
2]

DepartmentMame
| Purchasing
Shipping and Receiving

Research and Development  Engineering
Research and Development  Tool Design
Sales and Marketing Sales

Sales and Marketing Marketing

Figure 8
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Chapter 5 Using Logical Operators in SQL Statements 95

Although the results are what we desire, the abundance of OR operators are both time consuming to
write and confusing to read.

An easier way to write the query and avoiding the abundance of OR operators is to use the NOT op-
erator as shown in Figure 9. In this example, the query uses the WHERE NOT clause to instruct the
database to NOT include the group name “Executive General and Administration.”

=SELECT Grouphame,
Departmenthame
FROM Departments

Research and Development  Engineering
Ressarch and Development  Tool Design
Research and Development  Ressarch and Developmant

WHERE MOT Grouplame = "Executive General and Administration’
ORDER BY Grouphlase
o -
O Resehts [y Mesasges
'_G_w _____ Departmanttams
1 |imestoryMonogemart | Purchasing
2 Invarory Management Shipping and Recening
3 Manufaciuring Producton
4 Manufaciuring Producson Contrel
5 Chashty Assurance Dezumant Conirgl
-] Chanlity Assurance Quality Assuranos
7
-]
]

"
5
£

Sales and Marketing Marketing

Figure 9

The IN and NOT IN Operator

Another useful technique for reducing the number of OR operators is to use the IN operator and
NOT IN operator. These operators allow the comparison of a column against several values without
the use of an OR operator. Figure 10 shows an example of using the IN operator to return rows with

either Manufacturing, Quality Assurance or Inventory Management as the GroupName from the
Departments table.

=ISELECT GroupName,
Departmentlame
FROM Departments

WHERE GroupMame IN ('Manufacturing’, "Quality Assurance', 'Inventory Management')
ORDER BY Grouplame

100% -
I Resuls [’y Messages
Grouphame Departmentiams

1 | Inventory Management | Purchasing

2 Inventory Management  Shipping and Recaiving

3 Manufacturing Production

4 Manufacturing Production Contral

5 Quality Assurance Document Control

1 Quality Assurance Quality Assurance
Figure 10
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96 Chapter 5 Using Logical Operators in SQL Statements

Take a close look at how the IN operator is formatted. The values need to be in parenthesis and sepa-
rated by commas. Since this comparison is for character data the values are contained within single
quotes. If we were to execute a comparison with the numeric data type the format would be slightly

different by removing the single quotes.

For an example of using the IN operator with numeric data, Figure 11 shows a query based on the
Employees table for salaries equaling 19379.97, 20,508.80, 28,288.00, or 30,000.05. Like the example
in Figure 10, the values are placed within parenthesis and separated by commas. However, because

numeric data is being compared, single quotes are not used.

= SELECT EmployeelD,

FirstName,

LastName,

Title,
Calary
FROM Employees

WHERE Salary IN (19379.97,
ORDER BY Salary
100% =

O Results [y Messages

EmpioyesiD FirstMo . LastMa
1 | Esic Kurjan
2 274 Shesls Word
3 132 Saweyj ILichdiny
4 170 Alan Brewer
5 206 Brian Lahian
8 (§E] Ja Wil

Figure 11

The NOT IN operator can be used the same way, except for finding rows that don’t contain the values
in the parenthesis. If we rewrite the query in Figure 11 to contain the NOT IN operator rather than
the IN operator the results will show all salaries except the ones in the parenthesis. See Figure 12 for
this example. Note: Be aware that not all rows are displayed in the example as it would be too large.

=SELECT EmploveelD,

Firsthame,
LastMame,
Title,

Salary

FROM Employees

WHERE Salary NOT IN

ORDER BY Salary

100% ~

T Resus 73 Messages
EmployesiD  Firsthame
I 1

[185

| Jamany

B o~ W e R =

o

7

145
10 53
1 72
12 ]
13 260
14 251
15 58

Figure 12
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Pat
Sthuart
Wi
Magrus
William
Mark
Sean
Andreas
Sootha
Kami
Susan
Ja
Lori
Debarah

LastMame

Coilaman

Kuppa

Hedlund

Wang
Harringhon
Alescander
Barglund
Charmchenmgkha

Enton
Berry
Panor

10508.80, 28288.00, 30000.05)

Titha Salory

Buyer 18379.97
Purchasing Mannger 20508 50
Scheduling Asaistant 2528500
Scheduling Assistant 2828800
Scheduling Assistant 28388 00
Macketing Specskst 3000005

(19379.97, 10508.80, 28288.08, I0000.05)

Title

Stocker

Janaor

Janitor

Shipping and Receiving Clark
Facilites Adminstrative Assistant
Scheduling Assistant

Cuality Assurance Technician
Quality Assurance Technician
Cuality Assurance Technician
Cuality Assurance Technician
Stocker

Sitocker

Janior

Janitor

Accounts Recaivable Specalist

Salary

1335608
1373738
1373738
14103.64
14479.92
1524018
15707 .96
1570796
1570798
15707 96
15724.80
15724.80
16161.60
16181.680
23200
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Chapter 5 Using Logical Operators in SQL Statements 97

The BETWEEN Operator

The BETWEEN operator provides the functionality to compare a range of values. It is an inclusive
comparison as it includes both the low and high values in the comparison. When there are many val-
ues to compare, the BETWEEN operator becomes quite useful.

Figure 13 shows an example of using the BETWEEN operator to retrieve all the rows between and
including the values 19,379.97 and 26,519.97.

dp SO1CuenyLagl g loeal) HumanResources [Owner-PCiChamer (331 - M
Fie Dt View Query Pooject Debug Tools Window Help

T -S| LMty CBDE & 2a]0-=- 35 ¢

D) | [Humackeomces =] 1 Bacute b Dabog B v 10w IR |DEQIT

SOUGuenyl.oql - (Lomer-POVCaner (B3} =

oft SOL Server Manag i Sutio [Adminsiator]

FIEL LT

SSILECT EmployeelD,
Firsthase,

i Dutabades T

1 [ Systers Databases Title,

5 [ Dirtabuse Snapshits Alary
[ Comrpuery FROM Esployess
Ll Gel WHERE SALARY BETWEEM 19379.97 AnD 36519.97
1 Hospn CROER BY SALARY

W% - e

2 Tabis ol Dronts [ vagea] .
) [ Syvtemn Tebles EspieyealD  Fretiass  LustMass T Salaey
@ 3 dho.dddree: 1 [0 | Eee Horan B e Ty
4 3 dea.Lepartments 1 a Swds Wed Purctaerg Marage SN
@ 3 dafmployee 1. Do Smm ccourts Recevacss Scecmle 2371200
@ 3 dhotmpiopeesbepanments| J§ |, 5 Fen B T — nHN
& O dhatmplayeediependant: 5 om L R H—— [ 43855
fg:m £ 2 e fr— Corted Specisiat 24880 9
3 ME: e 7 m Jn Wosd Mytertrs Specisiet 2550004
& I dieaickunt B % Satys  Harpathrgiates  Maheirs Speass 2650004
& 0 Verws § Tamy Eminbizer Myting Specisiat 230004
- 0 I Mchssl  Smth Saien Fepemsertaten 65197
¥ 3 Progrreabiity m Garel 'Wirpas Gt Caprrselalon fojiEn
® 2 Saevicn Broker 2 I Tew Reter Syies Represeniabve XN
2 03 Stomon 13 Su [ Saes Represeriatve 2651957
Figure 13

The query in Figure 13 can also be coded using LESS THAN, EQUAL TO, and GREATER THAN
operators to retrieve the same results. Figure 14 shows how it can be done.

2 SO Ceryl.og] - PocallHumanResoences (Dwner-PODwmer (ST - M Stk phdving

#t S Server Manssy

Fia Edt Veew OQuery Froject Debug Took Window Halp
P - T | ey iR 8 0@ - -0 |
i 8 47 || HurmanReicurces || F Eeecute b Debug B o0 [T OO0 TSR %

S Guerylsgf - fLomer- PO Gwnes (3317

Comnect~ &) 3 @ 7 2.4

= H.MWIDDMLMMM -
= 4 Dotakases
¥ 3 Fysbern Datakunes
¥ [ Detabere Snapshets
4 |l Company
L) Gl
£ |l Hersgetal

Figure 14
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= SELECT EmployesID,
Firsthame,

Lasthsme,

Title,

Salary
FROM Fmp loyess

WHERE SALARY >+ 19379.97 A0 SALARY << 26519.97

DRDER BY SALARY
W% = -
i [EY oy r—

EmpleyealD  Fratame  Lostame Tt Sy
1 [ [ Fusjar By 1917947
: Tesn o Purchang Manage: 250000
¥ = Deborsh  Samth Bocrurts Racercabls Soecsl 2371200
4 2 Favr By Mhigtrny it e L]
] L Tengz hymtarl Corimi Specise 20508 85
] n e Heoned ot Spacuke 24539 5
1 m Jon Wised Mabspting Sbsakal 2560004
] &5 Sy Myrpadanganms  Mwietng Spenale 25500 5
] x Tasy [Eminkuzer akating Spscusle 2S00
w s Ml Sentty Saien Pigreaertabn HL1537
m [ Vanas Suey Fepesentabve 251987
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98 Chapter 5 Using Logical Operators in SQL Statements

Although both queries retrieve the correct result set, using the BETWEEN operator makes it more
user friendly to the reader and may help reduce the possibility of incorrect code.

We can use the NOT BETWEEN operator to find the values that are NOT within the certain values.
For example, let’s take the same query as shown in Figure 13 but add the NOT BETWEEN operator
as shown in Figure 15.

Fie Bt Wiw Quey Praject Delng Took Winden il
[P d- i |l MewlQuey A & B9 - - 00
| 8¢ fat | [HumanRessarces | Emecute b Debwg B 30 a8 |7 |OCQO[Z 2 e

o

Comnect~ % &% = [ 7.4 o
= | - [5G Serves 1001800 - Ownar-PC\Ownar) = FRELELT Dep loyee 10,
= 3 Databases Lasthane )
v [ System Databases Title,
¥ 3 Detabase Snapshots Salary
5 L Compeny FROM Employees
5 | Gelf WHERE SALARY WOT 11937997 AN 26519.97
2 [l Mesphal DROER BY SALARY
= |l HumanResources I
& 3 Database Disgrams. -
B Tabler | wwe -
5 3 Systar Tabdes ) Remits | 7y Messages
5 O decddreses EmpoyesiD  FratMame  Lasthlame Teie Salary
% 0 deaDepartenents 1 |18 | devemy Bacra# Socker 1338508
# O dboEmployees @i Mz Pm Colermar e 1373736
i 0 dbeEmplayeesDepartmants 1 X Tut Macrse Jantor 117736
7 O decEmployeriDependents 4 % s o Sty ol Fecening ek 14108 58
O deaGeifCars 5 75 Magrus Hadiurd Facltes Admniratres Asesiant 1847352
# O dibeGymbdembers E % ikam Veng Scheduing Assman 1524018
@ O dbaMembers 1" S r—— Gualty Assrancs Techricien 1570756
£ ) dbaMohunbeers : m . Hamrton Cusity fssurance Techrician 1570796
o i § M Sastha Cramchemgiha Gty & Techwizian 1570756
: j mmﬁﬁr s fndess  Begued Cuasity fssurance Techicsn 1570756
B Sers Broker n mn Hom Fials Sncker 1872480
5 3 Storsge 17 oM Suten  Emton Stackar 1572480
5 Ca Secwity 1 M Leei Pence Jantoe 1616160
7 | MyFitlatabase LI el nd darhex 1616180
5 L1 MewEnglandGym 15 M Arete Ha Purchasng Assetart 2652000
& LI Redwood LT~ Aerout Hilmarn Purchaaing Assistant 050.40
Figure 15

Figure 15 shows only a small sample of the result set but even so you can see that any values between
19,379.97 and 26,519.97 are not included.

The NOT BETWEEN operator is useful when you need to exclude a range of values. For example, if
you want to find values that are either on the low end or high end and exclude middle values, the NOT
BETWEEN operator can be useful.

LIKE and NOT LIKE OPERATOR

The LIKE operator and NOT LIKE operator can be used to search for data rows containing incom-
plete or partial character strings within a data column. This is especially helpful when a search is
required for a set of characters but the correct spelling is unknown.

The LIKE operator and NOT LIKE operator are used in conjunction with the percent sign. The per-
cent sign acts as a wildcard for the unknown characters. For example, if we search for “Ka%, all names
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that begin with a “Ka” will be returned regardless of the characters that follow because the percent
sign is acting as a wildcard. The following subset would meet the criteria:

m Kathy

m Katrina

® Karey

m Kasey

Figure 16 shows a query that is looking for employees who have the first two letters of their last names be-
ginning with “Br” Any employee that matches the criteria will show up no matter what letters follow “Br”

File Edit Vew Query Project Debug Tools Window Halp
P - (Tl | L MewQuey [t & 009 - - S0 || » -
i a0 47| | HumanResources || 1 Eecte b Debug B o 00 2 o [ITH DT 2 A

5QLGuend.sql - (Lner-PODwner (33" x

Connect~ %) %) m T 7] .4 Lt
= 1 - (5QL Server 10.0.1600 - Owner-PC\Owner) = fatary
= [ Datsbases FROM Employees
® 3 Systemn Databases WHERE LASTMAME LIKE 'BrX"
@ [ Datsbase Snapshots I
® | Company
® L) Gl
® L) Hospital
5 L HumanResources
@ 3 Datsbase Disgrams X% =4
= 3 Tables & — -
® [ System Tables [ Rests | [y Messages|
W 7 dboAddresses _Errpbr_nlﬂ_ Fistharme  Lasibare Tile Selary
® 2 dbolDepatments 1 LZ__J K Erown Merksting fesstant 2373953
® O dbekmployees 2 Diand Eradiey Merketing Manager 4250002
® 3 dbekmployeetDepanments v Han Brewer  Scheduing Assstart 2522300
® O dbckmolovessDependents
Figure 16

The example in Figure 17 helps demonstrate the flexibility of the LIKE operator. We can find any last
name that has an “r” somewhere in it by placing the percent sign before and after the letter “r”

e Gl Yew Gumy Pred Dibw Tooh Wik Hep

P il T | L Mewguey (D R D[ --  ig k Ic
Pty i || manteseurces <]t e b Omug 8 03 G| QDEQIZ 2 xRN
SOL iyl sa = (lnar-PO\ e (3317
Connect» &) &/ ® T 5] . )
= (i) - P50R erver L1800 - Orwner-PC\Owmer) = e gy
2 Dot
# - Syvtem Databanns Tivls,
¥ - Dintabuse Snapshects Salary
# | Company FROM Esployees
w L Go¥ WMERE LASTWAME LIKE “Nr%’
LIl Hespasl
JMW
# [ Dutsbase Diagrams -y
[ Tables o L]
i [ fyster Tables i el
¥ o dholddresses Employesl)  Frtams  Lasthiarss Titke Salary
i 3 dhoDepatmants 1 [3 e e Upiomng Aperant amn
i 1 dbolmployees F ] Aotz Tarborok By Mansm 24553 57
# 1 dbgimploysesDepatmants 3 5 Thigmy Cibici Tosl esigner HTRN
3 dbakmpleyssiDapandenti 4 3 [ Erzsiey Uity Mamagsr 2002
3 dboGolln 5 % sl Erzescn Dasgr Erprae W
@ 0 do.Gymbleerban £ n domsd  Golber Tesgn Tngrae M
i 0 doblambin T o P PP s
2 3 dbe S g b ] Puls Eamat 38 Mamie s Fasbierzed Uaeags G750
".”5'“" y Jan O T 12600007
:.jPrngmm L] A foom  Waght Mnster Sohad e ]
R e — LLI Sarwn Herpadarguatis  Makatng Soeceks 2550004
a1 3 Storage 12 ah Cheman  Fieneman Uymienanoy Superesar =]
W [ Security LR | Terga Krarstatrd Corteal Sppciskal 243835
L MyFirmDutabane uw o m Bandy Hgor Baneley Soanale T
# |1l MesEnglandGym LI L] Fala Sieckil PETME
Figure 17
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Figure 18 shows an example of looking for last names that contain “man” as the last three letters in it.

Fle Edt View Query Project Debug

Tools Window Help

Figure 18

T - S| dNewquey B D 8289800 ] v :
§ ) 22| | HumanRescurces |t Ewete bObey = 1D 2 PSIQC0IE 2 e S
SOL Gyl sq) = (Lnar-PCOwnar (33))° %
Conmct= % % m T ] .5 o
= | - (5L Server 10.0.1600 - Gvener-PC\Ovwner) » TooLEcT TP eI
= [ Databases
# [ System Databases
# [ Dutabase Saspshets :
# | Company FROM Esployees
@ [ Gedl WHERE LASTHAME LIKE ‘Xman
£ |Jl Hospaal
= | HumanRescarces |
& _d Dstabase Diagrams 0% =
=) [C3 Tables - -
& (3 System Tables “ || 3 Remits | 7y Messages
+ - dboutddresses Emplryesl)  Frathlams  LasiMame Tl Salary
+ O dboDepartments i 45 Chastian Mleneman  Marfenance Sugensao e aet LA |
o =1 dbeEmployees F Piar Ackeman  Sheoing and Recening Superasse  2ES60.04
+ 71 dbaEmpleyesiDepatments 3w [P Mermrupn Cried Finareecinl Ol smpan
w1 T deaEmpleyesiDependents 4 g Gary Abrran Facdtes Marager 35700.06
7 O dboGolCarts 5 Pat Coleman  Jaror 13737.36
@ 3 dbaGymiblemnbens
@ 3 dbablemben

Figure 19 takes another approach at using the wildcard by finding employees that have the first two

<«

on

letters of their last name beginning with “Ha” and the last two letters of their last name ending with
” The wildcard is placed in the middle so anything in between will meet the criteria.

QlQuent s - Loercowne 52

= SELECT EmployeelD,
Firsthame,
LastMame,
Title,
Salary

FROM Employess

WHERE LASTMAME LIKE

|
100 %
3 Fents [ Mosages|

Eopiasat) g Duitimn
Jaras

Figure 19
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LastHaer  Tithe
Hamngton  Cualty Assurance Technician
Hamitpn Vice Pressdent of Producton

Salary
15707 .96
186352 56
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While all of the examples thus far find employees with a wildcard criteria, we are able to do the op-
posite by finding employees that don’t meet the criteria using the NOT operator in conjunction with
the LIKE operator. The example in Figure 20 returns all employees who DO NOT have the first two
letters of their last name beginning with “Br”

—SELECT EmployeelD,

Firsthame,

LastMame,

Title,

Salary

FROM Employees
WHERE LastMame MOT LIKE "Br¥’
100% -~
) Results [y Messages
EmgployeslD Firsthiome LestName Tithe Salary
1 3 Robarto Tamburelio Engineering Manager 4453997
2 5 Thiarry D¥Mofro Tool Designar 2873000
3 ] Gad Erickson Dessgn Engineer BE299 58
4 Jozsaf Goldberg Dwasign Enginaar 3756999
L 12 Terri Duitty Vice President of Engnearing 8579985
[ 28 Askini Sharma Mebaork Admenistrabor 42500.02
7 30 Paula Barrato de Mattos Human Resources Manager 6799958
] ] Susan Eaton Stocker 15724.80
1 35 Vs Kuppa Shapping and Fecerving Clerk 1410864
w4 Peng Wu Quality Assurance Supervisor  32129.88
1 42 Joan O'Brien Information Services Manager  128000.07
12 44 A Socott Wright Master Schaduler 41650.02
13 48 Sariya Hampadoungsatays Marketing Specialst 25500004
14 47 Willes Johnson Recruter 32299.95
15 49 Chistian Flesnenman Maintenance Superisor 30345.0
1R 54 Tenuniz Khnaratishwvil Conndrl Snacialist 24985 SR
Figure 20

The underscore can be used as a wildcard in lieu of an individual letter. You can also use multiple
underscores to substitutes as wildcards for multiple letters. Figure 21 shows a query where all last
names that are no longer than five characters beginning with “Sm” and ending with “th” are found.
The middle character is replaced by the underscore wildcard. As a result both “Smith” and “Smyth”
are part of the result set.

SQLQueryl.sgl - (l..ner-PC\Owner (53))" X

=ISELECT EmployeelD,
FirstName,
LastHame,
Title,
Salary
FROM Employees
WHERE LASTMAME LIKE "Sm_th®

EmployealD  FirstMame LastMame Tite Salary

g Deborsh  Smyth Acoourts Receivable Specialist  237T12.00

Smith Accourts Payable Specialist 4742400
Michael Smith Sales Repregentative 26519.597

Figure 21
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NULL and NOT NULL Operators

NULL value is not the same as “zero” (numerical values) or “blank” (character values). It is really
nothing. No characters exist. NULL values allow users to distinguish between a deliberate entry of
zero/blank and a non-entry of data.

To retrieve rows where NULL values exist, the IS NULL operator is used. Figure 22 shows an example
of a query that is written to retrieve rows where middle name has no entry.

TR T |

= SELECT EmployeelD,
FirstMame,
Midd]leblams,
LastHame,
Title,
Salary
FROM Employees
WHERE MiddleMame IS NULL

0% - ¢
03 Resuts [ 1) Msssages|
EmployealD  FrstMame  MiddeName Lasthame  Tils Salury
1 3 | Robedo HULL Tamburello  Engineering Manager 4459357
F A Scott NULL Whight Master Schadulsr 41650.02
3 a7 Michael HULL Raheem FRessarch and Development Manager 4881853
4 T Jlian NULL Carzen Sales Rapresentative 19957
Figure 22

Figure 23 does the opposite of that in Figure 22 by retrieving rows where middle name contains a
value. It does this by using the NOT operator along with IS NULL which together form “IS NOT
NULL”

SOLQuerylsgl « (L.ner-PCOuOwner (53" X

HSELECT EmployeelD,
Firsthame,
Hiddletase,
LastName,

Title,
Salary
FROM Employees
WHERE MiddleMase IS MNOT N

W% = ¢
30 Resits | |1y Mesasges
EmployeeiD  Firsthame: MiddeMame  LastMame Title Salery
1 (2 | Kew F Browm Marketing Assmstart 2179953
I Thismy B DMk Tocl Designer 28730.00
O - Duwid M Brachey Mirkoetrg Marisger 42500.00
4 5 Gad A Enickeson Diasigr Ersgineer 6629558
5 n Jeapel H Goldbarg Diasigr Ersginser ATEES.55
[3 12 Taes Les Doty ice President of Enginesting BSTI9.55
7 28 Ashwini R Shama Hetwork Administator 4250002
-} 0 Paula M Bameto de Matios Human Resources Manager ET39558
C Susmn W Ester Stpcker 15724 80
03 Vs N Hupps Shipping and Recenving Olek 1410864
n & Peng J Wu CQualty Assrance Supenisor INH5E
12 42 Jaar E O'iBen formation Services Manager 126000007
13 46 St E Hampadourgaataye  Marketing Speciakst 2550004
14 47 Vil T Johnsan Recnser 1279855
Figure 23
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Chapter 5 Using Logical Operators in SQL Statements 103

To further demonstrate that NULL is truly nothing, Figure 24 shows that NULL values cannot be
compared to anything, including spaces. Figure 24 shows a query using two quotes in the WHERE
clause, one after the other with nothing, not even a space in between. No results are returned. That’s
because a blank space is not a NULL and still considered a value and no one in the database has a
middle name consisting of a blank value. The data contained within a database is either NOT NULL
or NULL.

5QLQueryl.sql - (L..ner-PC\Owner (33))* X

=]SELECT EmployeelD,
FirstName,
MiddleName,
LastName,
Title,
Salary

FROM Employees

WHERE MiddleName = "'

FirstName  MiddleName LastName Title Salary

Figure 24

Expressions

An expression is formed by combining a column name or constant with an arithmetic operator.

The arithmetic operators used in SQL are shown in the table below.

Symbol Operation Order
* Multiplication 1
/ Division 1
% Modulo (remainder) 1
+ Addition 2
. Subtraction 2
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104 Chapter 5 Using Logical Operators in SQL Statements

Expressions can be used in the WHERE clause so that manipulated values can be compared. For ex-
ample, to find employees who have vacation days and sick days totaling to more than 100 days off can
be written as shown in Figure 25.

=SELECT FirstMame,
LastName ,
VacationHours,
SickLeaveHours,
VacationHours + SickLeaveHours 'Total Leave Hours'
FROM Employees
WHERE VacationHours + SickLeaveHours > 180

100% -
2 Resuls [y Messages

FirstMame  LastName VacationHours  SickLeaveHours Total Leave Hours
1 [Ashwini | sherme 70 55 125
2 Paula Barreto de Matios 54 47 o
3 Susan  Eaton ] %] 167
4 Vamsi Kuppa 85 &7 162
5 Peng Wu 8 60 141
B Jean C'Brien B85 52 n7
7 Willis Johnson 29 44 143
8 Christian Klgangrman a2 L] 158
a Tangiz Kharatishwvili T8 58 134
10 Deborah Smyth &0 50 110
1 Janaina Bueno l 55 126
12 Wendy Kahn 55 47 02
13 FKim Ralls ] L] 167
14 Sean Alexander 82 61 143
15  Diane Margheam 62 51 113
18 Pilar Asknrman a3 RA 158
Figure 25

To help understand the query I've included the columns for vacation hours and sick leave hours. In
addition, I included the expression of adding vacation hours and sick leave hours in the SELECT por-
tion of the statement and providing an alias name of “Total Leave Hours.” Only employees who have
total leave hours that exceed 100 hours will end up in the result set.

Order of Precedence

The standard math order of precedence applies to SQL. For example, multiplication and division op-
erations are executed before addition and subtraction. When operators are equal the order is left to
right. Also, any operations in parenthesis occur first.

Figure 26 shows an example of a query that retrieves rows where the number of weeks for both vaca-

tion hours and sick hours exceeds 2 weeks. This is calculated by adding vacation hours and sick leave
hours together and then dividing by 40. The example result set in Figure 26, however, is incorrect
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because the parenthesis is missing around the addition of the vacation hours and sick hours to force
that to happen before the division occurs. Instead, the division occurs first against the sick hours re-
sulting in an incorrect result set.

Sap10857_Ch05.indd 105

=|SELECT FirstName,
LastName,
VacationHours,
SickLeaveHours,
VacationHours + SickleaveHours 'Total Leave Hours®,
VacationHours+ SickLeaveHours / 48 Weeks
FROM Employees
| WHERE VacationHours + SickLeaveHours / 48 »2

100% -
T Results .qu Messages
FirstMamea LastMame VacationHours  SickLeaveHours Total Leave Hours Weeks
1 Kevin Brown 42 41 83 43
2 Thiery D'Mofro 9 24 33 g
3 David Bradiey 40 40 30 41
4 Gail Enckson 5 27 5
5 Jossef Goldberg L] 23 29 B
-] Ashwvini Sharma 70 125 Fil
7 Paula Barreto de Matios 54 47 101 55
8 Susan Eaton 99 167 100
9 Vamsi Kuppa 45 67 162 96
10 Peng Wu g 141 82
1 Jean OBran 65 52 1n7 66
12 A Scott Whright el 42 36 45
13 Sariya Hampadoungsataya 45 42 87 46
14 Willis Johnson 29 44 143 100
15 Chiristian Kleinerman 92 66 158 23
1R Tannir Kharatishvili 76 58 134 rr
Figure 26
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To correct the example in Figure 26 we need to enclose the addition of vacation hours and sick hours
within parenthesis as shown in Figure 27.

=SELECT FirstName,

LastName,

VacationHours,

SickLeaveHours,

VacationHours + SicklLeaveHours 'Total Leave Hours',
(VacationHours+ SicklLeaveHours) / 48 Weeks

FROM Employees
WHERE (VacationHours + SickLeaveHours) / 48 »>2

100% =~
] Resulis [y Messages
FirstName LastMame VacationHours SickLeaveHours  Total Leave Hours Weeks

1 Sharma 70 55 125 3
2 Susan Eaton a9 68 167 4
3 Vamsi Kuppa 95 67 162 4
4 Peng Wu 31 60 141 3
5 Willes Johnson 99 44 143 3
3 Christian Kleinerman 92 66 153 3
7 Tengiz Kharatishwili 76 58 134 3
8 Janaina Bueno Fa 55 126 3
9 Kim Ralls a3 ] 167 +
10 Sean Alexander a2 61 143 3
11 Filar Ackerman a3 66 159 3
12 Dan Bacon 72 56 128 3
13 Mark Hamington 83 61 144 3
14 Frangois Ajenstat &7 53 120 3
15 Matthias Bemdt 94 67 181 4
1R Andraas Rimrnbund R4 R2 148 3
Figure 27

Summary

This chapter demonstrated how the use of various logical operators and expressions can be used to
retrieve specific result sets making your queries more efficient and useful to end users. This chapter
included learning about logical operators to provide criteria that help make appropriate selections
using the WHERE clause. The IN, NOT IN, BETWEEN, NOT BETWEEN operators were covered to
show how they can be used to empower query selection.

The understanding of NULL values was covered as well as how they are used in queries. It was ex-
plained that NULL values are in a class of their own and can only be compared by using the IS NULL
and IS NOT NULL operators.

This chapter also covered the value of using expressions in SELECT and WHERE clauses and the
rules of doing so.

Sap10857_Ch05.indd 106 @ 15/11/19 5:26 PM



Chapter 5 Using Logical Operators in SQL Statements 107

Exercises

1.

10.

11.

12.

13.

14.

15.

Sap10857_Ch05.indd 107

Select the first name, middle name, last name, and title from the Employees table of all male
employees who are single and have the title “ Buyer”

. Select the first name, middle name, last name, and title of all female employees who are married

and have the title “Marketing Assistant” or “Marketing Specialist.”

Select the first name, middle name, last name, and title of all female employees who do NOT have
the title “Sales Representative.”

Using the OR operator, retrieve the first name, middle name, last name, title, and gender of all
male employees who have the title “Sales Representative” AND all females who are married and
have the title “Sales Representative.”

Using the IN operator, retrieve the first name, last name, and title of all employees who have a

» <« » «

title of “Design Engineer;” “Sales Representative,” “Marketing Specialist,” or “Network Manager.”

Using the IN operator, retrieve the first name, last name, title, and salary of all employees who
have a salary of $42,500.02, $44,999.97, $67,999.98, or $105,000.06.

Using the IN operator, retrieve the first name, last name, title, and salary of all employees who
have a salary that is NOT equal to $42,500.02, $44,999.97, $67,999.98, or $105,000.06

Using the BETWEEN operator, retrieve the first name, last name, title, and salary of all employees
who have a salary between $25,000 and $44,300. Order by salary.

Retrieve the first name, last name, title, and salary of all employees who have a last name begin-
ning with “Va”

Retrieve the first name, last name, title and salary of all employees who have a last name starting
with “B” and is seven characters long.

Retrieve the first name, last name, title, and salary of all employees who have a last name begin-
ning or ending with “K”
Retrieve the first name, last name, title, and salary of all employees who have a first name that

«Ks»

does not contain “a” and “i

Retrieve the AddressLinel, City, State, Zip1, and Zip2 from the Addresses table where Zip 2 is
NOT null.

Retrieve the first name, last name, title, and salary of all employees who have a combined total
of vacation hours and sick hours that are equal to or less than 25. Include the total hours in the
result set.

Retrieve the first name, last name, title and salary of all employees who have combined total of
sick hours and vacation hours equaling less than 2 weeks” worth. Include the total hours and
number of weeks in the result set.
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