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 10 
 More Functions 

 In Chapter 6 you were introduced to a few numeric functions such as MAX(), AVG(), and MIN(). 
SQL provides many more functions to assist developers in retrieving data in a form most useful to 
end users. The functions discussed in this chapter will cover string, mathematical, conversion, and 
date functions. 

 CHAPTER OBJECTIVES 
 The objectives for this chapter are as follows: 

•  Understand the use of string functions for manipulation and format of character data. 
•  Understand the use of mathematical functions to manipulate numeric data. 
•  Understand the use of conversion functions to convert data types for processing. 
•  Understand the use of date functions for manipulation and format of dates. 
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String Functions
String functions are used to manipulate character data such as CHAR and VARCHAR. If you’ve 
worked with programming languages such as Visual Basic.NET and C++ some of the string func-
tions, we will be discussing will be familiar to you. Some examples of character strings are as follows:

Example Description

Thomas Smith Person’s name

287 Main St. Street address

052-22-2311 Social security number

(840) 712-1234 Phone Number

Notice in the above table that both social security number and phone number are considered char-
acter data. The rule of thumb is that any number that CANNOT be used in calculations should be of 
character data type.

LEFT and RIGHT Functions
The LEFT functions and RIGHT functions are used to extract characters from strings of data starting 
from the left or right of the string. They require two parameters, also called arguments, to function. 
The first parameter is the actual string value while the second is the number of characters to extract. 
The syntax for these functions are as follows:

LEFT(the character string, integer representing number of characters from the left to extract)

RIGHT(the character string, integer representing number of characters from the right to extract)

Let’s try the LEFT() function by extracting the first two characters in the words “Hello World” with 
the following SELECT statement. The result is shown in Figure 1.

SELECT LEFT(‘Hello World’, 2)

Figure 1 
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Notice the results contain the first two characters of “Hello World” starting from the left. Let’s use the 
same SELECT statement only in place of the LEFT() function we’ll use the RIGHT() function. The 
results are shown in Figure 2.

SELECT RIGHT(‘Hello World’, 2)

We can see by the results in Figure 2 that the RIGHT() function extracted the first two characters 
starting from the right. Next, let’s use the LEFT() function with a column from the employees data. 
Let’s select the first name as well as the first three characters of the first name using the SELECT state-
ment below. The results are shown in Figure 3.

SELECT FirstName,
	    LEFT(FirstName,3) ‘First 3 Characters’
FROM Employees

As you can easily see from Figure 3, the first three characters were extracted from the first name. You 
can also see that I provide an alias name for the function column called “First 3 Characters.”

Figure 2 

Figure 3 
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LEN() Function
The LEN() function is useful when there is a need to find the length of a character string. It requires 
only one parameter. The syntax is shown below.

LEN(the character string)

Let’s issue the following SELECT statement.

SELECT FirstName,
	    LEN(FirstName) ‘Length of First Name’
FROM Employees

The picture in Figure 4 shows part of the result set resulting from the above statement. You can see 
that the number of characters for each name is placed in the second column. Notice however, the 
name “Susan” and its length of 15. How can that be? This is because there are 10 spaces preceding the 
name “Susan” so that it is saved in the table as “Susan” rather than “Susan.”

Figure 4 
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There are actually four trailing spaces on the name “Susan” as well but they are not being counted by 
the LEN() function. SQL Server has come up with another function to count both preceding and trail-
ing spaces called DATALENGTH(). Let’s execute the same SELECT statement again but this time use 
DATALENGTH() in place of LEN() as follows:

SELECT FirstName,
	    DATALENGTH(FirstName) ‘Length of First Name’
FROM Employees

The result set produced by the above SELECT statement is shown in Figure 5 and you can see that the 
trailing spaces were counted this time. So why bother with the LEN() function if it doesn’t count the 
trailing spaces? Well, I decided to include it in this chapter because the DATALENGTH() function 
wasn’t available in earlier years so you might see the LEN() function in code when you are at your job.

Figure 5 
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Concatenation
Before moving on to introducing more functions, I think it would be useful for you to understand 
concatenation of columns because the functions we are about to learn are very useful when using 
concatenation.

Let’s say we need to produce a list of employees’ first and last names in one column called “Full Name.” 
We can concatenate the two columns using the plus sign as follows. The results are shown in Figure 6.

SELECT FirstName + LastName ‘Full Name’
FROM Employees

Figure 6 
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In Figure 6 notice that all the first and last names are concatenated, except for “Susan Eaton” which we 
will address later. As of now, there is no space between the two names for each employee. We need to 
concatenate a space between the two names as follows:

SELECT FirstName + ‘ ’ + LastName ‘Full Name’
FROM Employees

Execute the above SELECT statement and you should get the same results as shown in Figure 7. 
Notice that there is now a space between the first and last names.

LTRIM and RTRIM Functions
The LTRIM() function is used to trim off spaces from the left of the string, whereas the RTRIM() 
function is used to trim off spaces from the right side of the string. Both accept only one parameter 
consisting of a string datatype. In our sample data, Susan Eaton has 10 spaces that precede her first 
name as well as 4 spaces that trail her first name. Let’s work with Susan’s name to understand the ben-
efits of LTRIM() and RTRIM().

Figure 7 
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First, let’s execute a SELECT statement on Susan’s name without using either LTRIM() or

RTRIM() as shown in Figure 8. The result shows preceding and trailing spaces on the first name.

SELECT FirstName + ‘ ’ + LastName ‘Full Name’
FROM Employees
WHERE EmployeeID = 34

Next, let’s use the LTRIM() function on Susan’s first name. The results are shown in Figure 9. You can 
see that the preceding spaces are gone but the trailing spaces on Susan’s first name remain.

SELECT LTRIM(FirstName) + ‘ ’ + LastName ‘Full Name’
FROM Employees
WHERE EmployeeID = 34

Let’s now use the RTRIM() function to remove trailing spaces on Susan’s first name as shown in 
Figure 10. You can see that the trailing spaces are now gone but the preceding spaces are back.

SELECT RTRIM(FirstName) + ‘ ’ + LastName ‘Full Name’
FROM Employees
WHERE EmployeeID = 34

Figure 8 

Figure 9 

Figure 10 
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To remove both preceding and trailing spaces at the same time we need to use a function within a 
function. Figure 11 shows an example of this. First the RTRIM() function is used with the FirstName 
as the parameter. The result of that is the first name without trailing spaces. That result is then used as 
a parameter for the LTRIM() function where the preceding spaces are removed.

SELECT LTRIM(RTRIM(FirstName)) + ‘ ’ + LastName ‘Full Name’
FROM Employees
WHERE EmployeeID = 34

UPPER and LOWER Functions
The UPPER() function is used to convert character string data to uppercase while the LOWER() 
function is used to convert character string to lowercase. Let’s try this out on the first name of employ-
ees by using a SELECT statement to retrieve employees’ first names in its original form, first name in 
uppercase and first name in lower case. Figure 12 shows the SELECT statement to perform this along 
with the results.

Figure 11 

Figure 12 
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CHARINDEX() Function
The CHARINDEX Function is used to find the starting position of a substring within a string value. 
For example, the starting position of “p” in the string “chapter” is 4 as shown in Figure 13. It isn’t case 
sensitive as Figure 14 shows us the same example but with an uppercase "P."

In the above examples there are two parameters associated with the CHARINDEX() function. There 
is an option to add one more parameter to represent the starting position in which to start searching 
for the substring. For example, in the character string “Mississippi” we can instruct the CHARIN-
DEX() function to start searching for “s” at the 5th character as shown in Figure 15. Notice result set 
retrieved an answer of 6. That’s because all the “s” characters were ignored until after the 4th position.

Figure 13 

Figure 14

Figure 15 
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We are also able to search for more than one character. For example, to find the starting position of 
the word “walk” in the sentence “Let us walk by the sea” you could execute the statement shown in 
Figure 16.

The CHARINDEX() function can be very helpful when trying to identify rows with certain substrings. 
For example, what if the manager would like to find all addresses that contain the characters “Dr.” in 
it. Any address that contains “Dr.” would return an integer value greater than zero, whereas addresses 
that don’t contain the characters would return zero. See the example in Figure 17 to demonstrate this.

Figure 16 

Figure 17 
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If we look at the subset of results in Figure 17, we can see that there are three blue highlighted rows 
but only two rows that contain the characters “Dr.” and the starting position is greater than zero. The 
first address, “2137 Birchwood Dr” does not contain the period so that is why the starting position 
amounts to zero.

If we wanted to just list those addresses that contain the characters “Dr.” we could use the CHARIN-
DEX() function in the WHERE clause instead as shown in Figure 18.

REPLACE() Function
The REPLACE() function is used to scan a character string and replace all references to a character 
string to another character string. It accepts three parameters: the character string, the substring to be 
replaced, and the substring that will replace it. See the syntax below:

REPLACE(the character string, character substring to be replaced, character substring to replace 
with)

Figure 19 shows an example of replacing “St.” with “Street.”

Figure 18 

Figure 19 
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To go a step further, let’s use the earlier example in Figure 18 to replace “Dr.” with “Drive.” Figure 20 
shows the SQL statement along with the results. I included the original AddressLine1 in the first col-
umn of the result set so you can see the change.

SUBSTRING() Function
The SUBSTRING() function is used to extract a number of characters starting with a given posi-
tion and ending with the total number of characters desired to extract. The SUBSTRING() function 
accepts three parameters as shown in the example syntax below.

SUBSTRNG(the character string, starting position, number of characters to extract)

Figure 21 shows an example of extracting a subset of a character string starting in the 10th position 
and extracting six characters resulting with the value “Design.”

Figure 20 

Figure 21 
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Figure 22 provides another example of using the SUBSTRING() function using the FirstName from 
the Employees table. The first column contains the full first name, while the second column contains 
the extracted value.

ISNULL() Function
When columns that contain NULL values are displayed they are displayed with the word

“NULL.” Often users request that something be substituted for the word “NULL.” The ISNULL() 
function can be used for this purpose. The ISNULL() function takes two parameters: one for the value 
that will be checked whether or not it is null and the other is the substitute value if it is null. The syntax 
for the ISNULL() function is as follows:

Figure 22 
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ISNULL (value to be determined, value of substitution)

In the example shown in Figure 23 we can see that two rows contain null values for middle name. 
They are pointed out with red arrows.

Figure 23 
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The example in Figure 24 executes the same SQL statement but uses the ISNULL() function to replace 
null values with a blank space. The red arrows point out where the blank spaces were substituted for 
the null values.

MATH Functions
There are many mathematical functions available with SQL Server and the SQL language. In this sec-
tion, we will be covering some of the more significant functions used for manipulating numeric data.

Figure 24 
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ABS() Function
The ABS() function is used to retrieve the absolute value of a numeric expression. For example, the 
SELECT statement in Figure 25 returns a value of 5.

Figure 26 shows an example of using the Employees table to retrieve employees’ vacation hours, sub-
tracting vacation hours from 40 and, lastly, retrieving the absolute value of subtracting vacation hours 
from 40.

Figure 25 

Figure 26 
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POWER() Function
The POWER() function is used to raise a number to a given power. The POWER() function requires 
two parameters. The number to be raised and the power number. Figure 27 shows an example of us-
ing the POWER() function.

SQRT() Function
The SQRT() function provides the square root value of a number. Figure 28 demonstrates this.

SQUARE() Function
The SQUARE() function is used retrieve the square of a number. Figure 29 shows an example of using 
the SQUARE function.

Figure 27 

Figure 28 

Figure 29 
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ROUND() Function
The ROUND() function is a very valuable function because when numeric data is retrieved it may 
need to be rounded to a given set of decimal numbers. It takes two parameters: the value to be rounded 
and the number of decimal places to be round to. This is shown in Figure 30. The value 123.4567 is 
rounded up to two decimal places. However, the original numbers are replaced with zeros. Not what 
we want. Not a problem. The next section discusses the CONVERT() function, which will provide the 
functionality we need for proper rounding.

CONVERT() Function
The CONVERT() function is a very useful in converting data to facilitate manipulation and format-
ting. The CONVERT() function requires at least two parameters with a third parameter being op-
tional and used for style. This section will show a few helpful ways to use the CONVERT() function.

Let’s start with the example we used earlier with the ROUND() function. Although this function was 
successful in rounding, it left trailing zeros which we don’t want. We are looking to only have two 
decimal numbers. To achieve this we are going to use the CONVERT() function to convert numeric 
values to decimals with two decimal places. The CONVERT() function uses two parameters: the first 
being the data type to be converted to and the second being the value that is to be converted. The 
syntax is shown below.

CONVERT (data type, value to convert)

Figure 31 shows an example of using the CONVERT() function along with the results from the con-
version. The decimal data type parameter in the CONVERSION() function requires numeric param-
eters. The first being the size of the numeric value including decimals, the second being the number 
of decimal places.

Figure 30 

Figure 31 
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Notice that the value of 123.4567 was rounded up and only two decimal places exist. Unlike the 
ROUND() function, the trailing zeros are gone.

The example in Figure 32 uses three decimal places as another example of using the CONVERT() 
function. Notice how the third decimal in the original value is rounded up to 7.

The example in Figure 33 uses five decimal places. Since there are only four decimals in the original 
number, a zero is concatenated to the decimals to equal five places.

So far, we’ve used a total size of 10 digits in our conversion examples. What happens if we use a num-
ber not large enough? Figure 34 shows an example of the error that will occur when the size of the 
numeric value is not large enough to represent the value to be converted. In this case the size should 
be at least six since the value has three digits to the left of the decimal and the conversion is asking for 
three digits to the right of the decimal.

Figure 32 

Figure 33 

Figure 34 
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Figure 35 shows an example where the total size has been increased to six which is just right for the 
number we are trying to convert.

Let’s use the CONVERT() function on a query using our Employees table. Let’s say the manager 
would like to see a list of employees, their salaries, and a bonus equal to 5% of their salaries. The query 
and results are shown in Figure 36.

Figure 35

Figure 36 
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For your understanding, I included a column to show the 5% calculation without a decimal conver-
sion and then next to it the Bonus column composed of the calculation and conversion.

As you can see, the CONVERSION() function is very useful in formatting numeric data. It can also be 
used to convert string data to numeric for calculations. For example, if we try to add the two strings 
together shown in Figure 37 the result will be a concatenation.

However, if we convert the strings to integer first as shown in Figure 37 addition will be performed.

CAST() Function
The CAST() function can also be used to convert data. It requires two parameters and the keyword 
“AS.” Below is the syntax.

CAST (value to be converted AS data type to be converted to)

To show how the CAST() function works let’s use the example from Figure 38 but substitute the CON-
VERT() function for the CAST() function. Figure 39 shows an example of using the CAST() function.

Figure 37 

Figure 38

Figure 39 
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While both CAST() and CONVERT() functions can be used to convert data to other data types, there 
are some differences between the two as listed below.

■■ The CONVERT() function is specific to SQL Server while the CAST() function is an ANSI stan-
dard and can be used by other databases.

■■ While CONVERT() can be used for formatting purposes CAST() cannot.
■■ CONVERT() is especially useful for formatting dates while CAST() is not.

Date Functions
GETDATE() Function

The GETDATE() function is used to retrieve the current date and time from the computer’s operating 
system. You can use the GETDATE() function in a SELECT statement as shown in Figure 40.

The date in Figure 40 represents the date and time I executed the statement on Jun 30, 2017 at 12:02 
(the example shows military time). The format of the date shown is the default. Users don’t usually 
find this format user friendly and request a more readable format. Luckily, we are able to use the 
CONVERT() function to present a number of various formats.

To format dates, we’ll need an additional parameter to represent the style of the date. The syntax is as 
follows:

CONVERT (character data type and size, the date, the style)

Various numbers are used to represent styles for dates. The example in Figure 41 shows the current 
date in a MM/DD/YYY format.

Figure 40 

Figure 41 
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Notice the Varchar() size of 10. This is the size of the resulting date. Figure 42 is another example of 
using the CONVERT(). This time the date will be formatted as MMM DD, YYYY.

Notice data type wasn’t provided in the example used in Figure 42. This is ok as SQL Server will still 
present the format correctly without providing the size. However, if you do provide a size and it’s not 
large enough the result will be truncated as shown in Figure 43.

The table below shows some of the most common date formats that are used in the United States, 
along with their SQL syntax and example.

Figure 42 

Figure 43 
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DATEPART() Function
The DATEPART() function is used return any part of the date, month, day, year. It accepts one param-
eter which represents the part of the date you would like to retrieve. Figure 44 is an example of using 
the DATEPART() function to retrieve month, day, and year from the employees’ birth dates.

Figure 44 
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DATEADD() Function
The DATEADD() function is useful for adding years, months, or days to a date. It takes three param-
eters as shown in the syntax below.

DATEADD (date part, number to add by, date value)

Figure 45 is an example of using the DATEADD() function to retrieve information showing the re-
sults of adding 5 years, 5 months, and 5 days to the employees’ birth dates.

Figure 45
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DATEDIFF() Function
The DATEDIFF() function is used show the difference between two dates. It takes three parameters 
as shown in the syntax below:

DATEDIFF (date part, start date, end date)

Figure 46 shows an example of using the DATEDIFF() function to show the difference between the 
employees’ birth dates and the current date in years, months, and days. As you can see this is an ef-
ficient method to retrieve an employee’s age.

Figure 46 
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CASE Statement
Although CASE is called a statement and not a function, I felt that it qualifies to be in this chapter 
because, like functions, it is a useful feature. The CASE statement can be used when the output is de-
pendent on the value from a column in the database.

As an example, Figure 47 uses the CASE statement do write out the state name based on the initials 
from the database. Notice the “ELSE” that outputs the word “Other” if neither WA, CA, nor MA is 
present.

Figure 47 

Sap10857_Ch10.indd   198 15/11/19   6:15 PM



Chapter 10  More Functions    199

As another example, let’s say the manager would like to see a list of formal names such as “Mr. John 
L Smith.” We would need to use the CASE statement in two sections. One, to determine gender and 
two, to determine whether a middle name exists.

Let’s take it step by step and determine gender first. Figure 48 shows us how to do that.

Figure 48 
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As you can see from Figure 48 when the Gender equal “F” then “Ms.” is returned, otherwise “Mr.” is 
returned. Notice how there is a space after both “Ms.” and “Mr.” This is because it will be concatenated 
to the employee name. Next, we need to concatenate the employee’s name to each surname. Before we 
do that let’s look at the employee name portion in Figure 48.

The CASE statement is being used to determine whether the middle name is NULL. If it is null then 
only the first name, a space and the last name need to be concatenated. If it is NOT NULL then the 
first name, a space, middle name, another space, and last name need to be concatenated. I provided 
an alias of “FullName” to the result.

Figure 49 
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Now we need to combine the two CASE statements with a plus sign to concatenate them so that you 
achieve the final results shown in Figure 49.

Figure 49 

Summary
This chapter demonstrated how to use many of SQL Server’s functions to manipulate and format data 
for a useful display of information. This chapter also covered the use of string functions to manipulate 
character data such as CHAR and VARCHAR. Furthermore, this chapter introduced you to many of 
the mathematical functions in SQL Server that are used to manipulate numeric data, along with con-
version functions to convert data types for processing. Date functions for manipulation and format-
ting were also explained and a few of the most common date formats were covered along with their 
syntax. Lastly, the CASE statement was explained and you were shown the advantage of concatenating 
CASE statements to create useful results.
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Exercises
1.	 Retrieve the employees’ first names, the first three characters of the employees’ first names, and 

the length of the employees’ first names.
2.	 Concatenate the employees’ first, middle, and last names. Use the ISNULL() function to replace 

NULL values with a blank space.
3.	 Retrieve all uppercase characters for the first names of the employees and all lowercase for the last 

names of employees using the UPPER and LOWER functions.
4.	 Using the CHAIRINDEX() function, list the first names and last names of employees whose first 

names contain the characters “er”.
5.	 Retrieve AddressLine1 from the Addresses table and replace “Dr.” and “Dr” with “Drive”. (Hint: 

Use the CHARINDEX function)
6.	 Retrieve three characters from the first name of employees, starting with the second character.
7.	 For each employee, retrieve the first name, last name, and salary amount and show a bonus of 

15% with two decimal places.
8.	 Retrieve the first name, last name, and birth date of all employees. Show the birth date in MM/

DD/YYYY format.
9.	 Retrieve the first name, last name, hire date, and in individual columns, the month, day, and year 

of hire date for each employee.
10.	 For each Design Engineer in the Employees table, retrieve the first name, last name, and salary 

amount, and show a bonus of 5% with two decimal places.
11.	 Using the ABS() function, retrieve the resulting and absolute value of all employees with over 20 

sick leave hours subtracted from 20. Order by sick leave hours.
12.	 Use the CONVERT() function along with the GETDATE() function to convert the current date 

to varchar and use the MM/DD/YYYY format.
13.	 Using the DATEDIFF() function, display how many years each employee has been working since 

their hire date.
14.	 Use the CASE operator to assign the following ranks to each distinct Group Name in the Depart-

ments table.
■■ Executive General and Administration = “Top Management”
■■ Research and Development = “Specialists”
■■ Manufacturing = “Laborers”
■■ ELSE = “Middle Management”
■■ Label the column “Category”

15.	 Use the CASE operator to assign the following categories to State in the Addresses table.
■■ CA = “Canada”
■■ UK = “United Kingdom”
■■ ELSE = “United States”
■■ Call the column name = “Country”
■■ Order by “Country”
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