
�

�

��

�

Databases

Professor: Nathan Abourbih



Data Types

A column’s data type specifies the kind of information the column is intended to 
store.

In addition, a column’s data type determines the operations that can be 
performed on the column.

Data types can be divided into the five categories shown below:



Introduction to Data Types

The terms character, string, and text are 

used interchangeably to describe this 

type of data.

Character data types are intended for 

storing a string of one or more characters, 

which can include letters, numbers, 

symbols, or special characters.

Date and time data types are intended for storing 

dates, times, or both dates and times.



Integers are numbers that don’t have a decimal point

Numeric data types are intended for 

storing numbers that can be used for 

mathematical calculations.

Real Numbers are numbers that have a decimal point.

At a basic level, you can divide numbers 

into two categories:

Introduction to Data Types



Introduction to Data Types

• Numbers that don’t include a decimal point are known as integers.

• Numbers that include a decimal point are known as real numbers.

• The date and time data types are often referred to as the date/time or 
temporal data types.

• The large object (LOB) data types are useful for storing images, sound, video, 
and large amounts of text.

• The spatial data types are useful for storing geometric or geographical values 
such as global positioning system (GPS) data. These data types are referred to 
as geometry types.

• The JSON data type is used for storing JavaScript Object Notation (JSON) 
documents.



Character Types

The CHAR type is used for fixed-length strings.

A column with this type uses the same amount of storage for each value 
regardless of the actual length of the string.

The VARCHAR type is used for variable-length strings.

A column with this type uses a varying amount of storage for each value 
depending on the length of the string.



Character Types



Character Sets When a column is defined with a string type such as 
CHAR or VARCHAR, MySQL stores a numeric value for 

each character.

Then, it uses a character set to map the numeric values 
to the characters of the string. 

The utf8mb3/utf8mb4 character sets are is the default 
for MySQL and are often referred to as just utf8.



Integer Types

The integer types store numbers without any digits to the right of the decimal 
point.



Integer Types – Signed VS Unsigned

If the UNSIGNED attribute for the integer is set, it changes the range of acceptable 
values. If you try to store a negative integer in a column with the UNSIGNED attribute, 
an error occurs.



Integer Types – Zero Fill

If the ZEROFILL attribute for the integer is set, MySQL displays the integer with zeros 
padded from the left, up to the maximum display size.

If the ZEROFILL attribute is set, MySQL automatically sets the UNSIGNED attribute.



Real Numbers - Exact

Real numbers can include digits to the right of the decimal point.

The precision of a real number indicates the total number of digits that can be stored, 
and the scale indicates the number of digits that can be stored to the right of the 
decimal point.

The DECIMAL type is considered an exact numeric type because its precision is exact.

If the UNSIGNED attribute for a real number is set, it prevents storing negative values in the column but does 
not affect the range of acceptable values

DECIMAL(max_digits, decimals)



Real Numbers – Floating-Point

Real numbers can include digits to the right of the decimal point.

The precision of a real number indicates the total number of digits that can be stored, and the 
scale indicates the number of digits that can be stored to the right of the decimal point.

The DOUBLE and FLOAT types store floating-point numbers, which have a limited number of 
significant digits. These data types are considered approximate numeric data types because they 
may not represent a value exactly.

For business applications, you typically use the exact numeric types, as there’s seldom the 

need to work with the very large and very small numbers that the floating-point data types 

are designed for. However, for scientific applications, you may sometimes need to use the 

DOUBLE and FLOAT types.



Date/Time Types



Date/Time Interpretation

• You can specify date and time values by coding a literal 

value. In most cases, you enclose the literal value in 

single quotes.

• For dates, MySQL uses the “yyyy-mm-dd” format. For 

times, MySQL uses the “hh:mm:ss” format, using a 24-

hour clock.

• If you don’t specify a time when storing a DATETIME 

or TIMESTAMP value, MySQL stores a time value of 

00:00:00 (12:00 midnight).



ENUM and SET



ENUM and SET Details

• The ENUM and SET types can be used to restrict the values that you store to a limited set of values. 
The ENUM column can take on exactly one value, but a SET column can take on zero, one, or up to 
64 different values.

• You can define the set of acceptable values for an ENUM or SET column when you create a table. An 
ENUM column can have up to 65,535 acceptable values, but a SET column is limited to 64 acceptable 
values.

• To specify a value for an ENUM column, you code a single text string. If the string contains an 
acceptable value, that value is stored in the column. Otherwise, the column is assigned an empty 
string.

• If you don’t specify a value for an ENUM column when you insert a row, MySQL assigns a default 
value that depends on whether the column allows null values. If the column allows null values, 
MySQL assigns a null value to the column. If it doesn’t allow null values, MySQL assigns the first 
value in the set of acceptable values to the column.

• To specify values for a SET column, you code a single string with the values separated by commas. 
Each acceptable value is stored in the column, and any other values are ignored.

• When you store values in a SET column, MySQL stores the values using the order specified in the 
column definition, and it does not store duplicate values.



Large Object Types

The BLOB types store strings of binary data and are referred to as binary large object 

(BLOB) types.

The TEXT types store strings of character data and are sometimes referred to as character 

large object (CLOB) types.





Implicitly convert a number to a string 
 

Implicitly convert a date to a number 

Implicitly convert a string to a number 





The syntax of the CAST function 
CAST(expression AS cast_type) 

The syntax of the CONVERT function 
CONVERT(expression, cast_type) 

Cast types you can use in these functions 
CHAR[(N)]  

DATE 

DATETIME  

TIME 

SIGNED [INTEGER] 

UNSIGNED [INTEGER] 

DECIMAL[(M[,D])]  
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A statement that uses the CAST function 
 

A statement that uses the CONVERT function 





The FORMAT and CHAR functions 
FORMAT(number,decimal) 

CHAR(value1[,value2]...) 

FORMAT function examples 

Function Result 
FORMAT(1234567.8901,2) 1,234,567.89 

FORMAT(1234.56,4) 1,234.5600 
FORMAT(1234.56,0) 1,235 
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CHAR function examples for common 
control characters 

Function Control character 

CHAR(9) Tab 

CHAR(10) Line feed 

CHAR(13) Carriage return 

 



TRY IT YOURSELF
MYSQL – DATA TYPES

Using the ap database, write a query to satisfy the following requirements:
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