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Introduction

MySQL Connector/Python is the official driver used by Python programs 

to communicate with MySQL. It is maintained by Oracle and is part of the 

MySQL suite of products. It allows you to connect to a MySQL database 

from your Python program and execute queries. You have a choice of 

several APIs including the option of using SQL statements or a NoSQL 

interface.

This book goes through the high-level usage as well as the low-level 

details. When you have read all ten chapters of this book, you will be able 

to decide which API is the best for your project and you’ll be able to use 

it to execute your MySQL queries, handle errors, and troubleshoot when 

things go wrong.

�Book Audience
The book was written for developers who need to use MySQL as a backend 

data store or are otherwise interested in learning about the capabilities 

of MySQL Connector/Python and how to use it. No prior knowledge of 

MySQL Connector/Python is required. It is, however, an advantage to be 

familiar with databases in general and with SQL and Python.

�Book Structure
The chapters are divided into four parts. The journey starts out with some 

general background information, the installation of MySQL Connector/

Python and MySQL Server, and the preparation for the example programs 



xx

that are included throughout the book. The next two parts are dedicated to 

each of the main APIs included in MySQL Connector/Python: the legacy 

(classic) API and the new X DevAPI. The final part discusses how to handle 

errors and how to troubleshoot.

�Part I - Getting Ready
The first part consists of just one chapter:

	 1.	 Introduction and Installation - This chapter starts 

out with an introduction to MySQL Connector/

Python. It then goes through the process of 

downloading and installing it. The chapter finishes 

off with instructions for getting a MySQL Server 

instance set up for the example programs that are 

included throughout the rest of the book.

�Part II - The Legacy APIs
The second part goes through the details of the MySQL Connector/Python 

APIs based on the Python Database API specification (PEP 249), which is 

the API traditionally used when connecting from Python to MySQL. The 

four chapters are as follows:

	 2.	 Connecting to MySQL – The first task when using 

MySQL Connector/Python is to connect to the 

database instance. This chapter covers how to 

create and configure the connection. This chapter 

also includes a discussion of character sets and 

collations.

IntroductionIntroduction
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	 3.	 Basic Query Execution – In this chapter, you start 

executing queries. The discussion is split over 

two chapters; this chapter covers the basic parts 

including simple queries returning a single result 

set, using cursors, and the important topic of 

handling user input.

	 4.	 Advanced Query Execution – This chapter continues 

where the previous one ended. It goes through more 

advanced concepts of executing queries such as 

handling multiple result sets and loading data from 

a CSV file. The topic of connection properties is also 

revisited with a focus on the options that affect how 

transactions work, the behavior of queries, etc. Then 

there is a discussion of utilities, for example to test 

whether the connection is still alive. Finally, there is 

a discussion of the C Extension.

	 5.	 Connection Pooling and Failover – MySQL 

Connector/Python has built-in support for 

connection pooling and failover. This chapter 

discusses how to set up and use a connection pool 

as well as how to fail over to a different MySQL 

instance should the current become unavailable.

�Part III - The X DevAPI
The third part switches the focus to the new API called the X DevAPI. This 

API has reached general available status with MySQL 8.0 and provides 

uniform access from several programming languages. It includes support 

IntroductionIntroduction
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for both NoSQL and SQL access as well as native support for working with 

JSON documents in the MySQL Document Store. The three chapters are as 

follows:

	 6.	 The X DevAPI – This chapter introduces the X 

DevAPI, including details of the parts that are 

shared between using MySQL as a document 

store and using SQL tables. It covers how to create 

connections and how to work with schemas, 

statements, and results.

	 7.	 The MySQL Document Store – While MySQL 

traditionally has been a relational SQL database, 

the MySQL Document Store allows you to use it to 

store JSON documents. This chapter goes through 

the details of how to use the X DevAPI to work with 

collections and documents.

	 8.	 SQL Tables – The X DevAPI also supports using 

MySQL with SQL tables, both using a NoSQL 

interface and to execute SQL statements. This chapter 

explains how to use the X DevAPI with SQL tables.

�Part IV - Error Handling and Troubleshooting
The fourth and final part covers two important topics: error handling and 

troubleshooting. The two chapters are as follows:

	 9.	 Error Handling – An important part of writing 

a program is knowing how to handle errors 

appropriately. This chapter covers errors from a 

MySQL Server and MySQL Connector/Python 

perspective including MySQL error numbers, SQL 

states, lock issues, and what to do when an error 

occurs.

IntroductionIntroduction



xxiii

	 10.	 Troubleshooting – When writing a program, 

something inevitably goes wrong. An error may 

occur or a query may not return the expected result. 

This chapter discusses how to find information that 

can help determine what the issue is and offers 

several examples of problems and their solution.

�Downloading the Code
The code for the examples shown in this book is available on the Apress 

web site, www.apress.com. A link can be found on the book’s information 

page at https://www.apress.com/gp/book/9781484236932.

IntroductionIntroduction
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CHAPTER 1

Introduction and 
Installation
You are about to embark on a journey through the world of MySQL 

Connector/Python. Welcome aboard! This is the first chapter out of a 

ten-step guide that will take you through everything from installation 

to troubleshooting. Along the way you will become acquainted with the 

features and workings of the connector and its APIs.

This chapter will introduce MySQL Connector/Python by going 

through the versions, editions, and the APIs. The middle part of this 

chapter will discuss how to download and install the connector, and the 

final part will talk about MySQL Server, how to set up the server for the 

examples in this book, and a word on the examples themselves.

�Introduction
MySQL Connector/Python is the glue that is used between a Python program 

and a MySQL Server database. It can be used to manipulate the database 

objects using data definition language (DDL) statements as well as to change 

or query the data through data manipulation language (DML) statements.

You can also call MySQL Connector/Python a database driver. It is the 

official MySQL connector for Python, developed and maintained by Oracle 

Corporation by the MySQL development team. It effectively supports three 

different APIs, although only two are commonly used directly.
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This section introduces the MySQL Connector/Python versions, 

editions, and the three APIs.

�Versions
Before 2012, there was no Python connector maintained by Oracle. There 

were other third-party connectors, such as the MySQL-python (MySQLdb) 

interface; however, it was getting aged and only officially supported up to 

MySQL 5.5 and Python 2.7.

MySQL decided to develop its own connector: MySQL Connector/

Python. It was written to be compatible with the MySQL-python interface 

and to be up to date with the latest MySQL Server and Python versions. 

The initial general availability (GA) release was version 1.0.7, which was 

released in September 2012. A major update occurred with version 2.1; it 

introduced the C Extension, which allows better performance. The latest 

GA release as of April 2018 is version 8.0.11, which additionally introduces 

the X DevAPI. This is the version that is the primary focus of this book.

Note  If you look at the change history of MySQL Connector/Python, 
you may be a little puzzled. The version series before 8.0 was 2.1 
with a few pre-GA releases of version 2.2. The list of 8.0 releases is 
no less puzzling: the latest pre-GA release is 8.0.6 with the first GA 
release being 8.0.11. Why the jumps? The version numbers of most 
MySQL products were aligned, which required some irregularity in 
release numbers, but it now means that MySQL Server 8.0.11 and 
MySQL Connector/Python 8.0.11 are released together.

It is recommended to use the latest patch release of the latest series of 

GA quality. Only the latest GA series receives all improvements and  

bug fixes. That means that, at the time of writing, it is recommended to 

use the latest MySQL Connector/Python 8.0 release. While the MySQL 

Chapter 1  Introduction and Installation
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Connector/Python 8.0 releases are coupled together with the release of 

MySQL Server and other MySQL products,1 they are backward compatible 

with older MySQL Server versions. So, even if you are still using, for 

example, MySQL Server 5.7, you should still use MySQL Connector/

Python 8.0.

Tip U se the latest release of the latest release series of GA quality to 
ensure you have access not only to all the latest features but also the 
latest available bug fixes. The latest MySQL Connector/Python version 
can be used with older MySQL Server versions. On the other hand, 
an older version of MySQL Connector/Python may not be compatible 
with the latest MySQL Server version. For example, MySQL Server 8.0 
uses the caching_sha2_password authentication plugin by default, 
which is not supported until recently in MySQL Connector/Python.

As with any product under active development, new features are 

regularly added and bugs are fixed. You can follow the changes in the 

release notes, which are available from https://dev.mysql.com/doc/

relnotes/connector-python/en/.

In addition to the various versions of MySQL Connector/Python, there 

are (as with other MySQL products) two different editions to choose from. 

Let’s take a look at them.

�Community and Enterprise Editions
MySQL products are available in two different editions: Community and 

Enterprise. The Enterprise Edition is a commercial offering from Oracle. 

The difference between the two editions varies among the products.  

For example, for MySQL Server, several additional plugins are available for 

1�https://mysqlrelease.com/2018/03/mysql-8-0-it-goes-to-11/
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the Enterprise Edition. For MySQL Connector/Python, the difference  

is subtler.

A common difference for all products is the license. The Community 

Edition is released under the GNU General Public License, version 2.0, 

whereas the Enterprise Edition uses a proprietary license. Additionally, the 

Enterprise Edition includes technical support through MySQL Technical 

Support Services. These are presently the only differences between the two 

editions for MySQL Connector/Python itself.

This book will work with either of the two editions and, except when 

briefly discussing download locations and install methods later in this 

chapter, there will be no mention of the edition. All examples have been 

written and tested with the Community Edition.

In contrast, when it comes to APIs, it makes a big difference which API 

you use.

�APIs
There are effectively three different APIs that can be used in MySQL 

Connector/Python. How to use the APIs is the main purpose of  

Chapters 2-9. Before you get started for real, it is worth taking a brief view 

of the differences.

Table 1-1 shows the three APIs, which MySQL Connector/Python 

module they are available in, the first GA version including support for the 

API, and the chapters where they are discussed.

Table 1-1.  MySQL Connector/Python APIs

API Module First Version Chapters

Connector/Python API mysql.connector 1.0.7 2, 3, 4, 5, 9, 10

C Extension API _mysql_connector 2.1.3 4

X DevAPI mysqlx 8.0.11 6, 7, 8, 9, 10

Chapter 1  Introduction and Installation
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Additionally, the Connector/Python API and X DevAPI exist both 

in a pure Python implementation and one using C Extension under the 

hood. These two implementations are meant to be interchangeable. Some 

differences between the two implementations will be mentioned when 

encountered throughout the book.

As you can see, the main focus is on the Connector/Python API and  

X DevAPI. The Connector/Python API and the C Extension API exclusively 

use SQL statements to execute queries. The X DevAPI, on the other hand, 

supports NoSQL methods to handle JSON documents and SQL tables 

as well as support for SQL statements. The X DevAPI is a common API 

available for other programming languages as well, including JavaScript 

(Node.js), PHP, Java, DotNet, and C++.

So which API should you choose? From the description thus far, it 

sounds like it is a no-brainer to choose the X DevAPI. However, there is a 

little more to it than that.

If you are exclusively using SQL statements to execute queries, the C 

Extension and C Extension API are more mature. For example, they offer 

much better support for features such as parameter binding and prepared 

statements. If you need a connection pool, they are also the APIs to choose. 

If you have existing Python programs, they are also most likely using the 

Connector/Python API (with or without the C Extension implementation 

enabled).

On the other hand, the X DevAPI is a new API that has been designed 

from the ground up to fit modern requirements. The API also exists 

for other programming languages, making it easier to switch between 

languages when several languages are required for the applications. The 

NoSQL parts of the API makes simple queries against SQL tables and 

working with JSON documents simpler. The new command-line client, 

MySQL Shell, also supports using the X DevAPI via either Python or 

JavaScript. So, the X DevAPI there is a lot talking for new projects.

Chapter 1  Introduction and Installation
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Since the X DevAPI is essentially in its version 1.0 (MySQL 8.0 is the 

first GA version for the X DevAPI), new features are more likely to become 

available in relatively short succession. If you are missing a feature, keep 

an eye on the release notes to see if the feature has become available, or 

register your interest at https://bugs.mysql.com/.

Whether to use the C Extension or not is to a large degree a 

question of performance compared to “convenience.” The C Extension 

implementation provides better performance particularly when working 

with large result sets and prepared statements. However, the pure Python 

implementation is available on more platforms, is easier to work with 

when building MySQL Connector/Python yourself, and is easier to modify 

(as the name suggest, the pure Python implementation is written entirely 

in Python).

This concludes the introduction to MySQL Connector/Python. It 

is time to get started with the installation process. The first step is to 

download MySQL Connector/Python.

�Downloading
It is straightforward to download MySQL Connector/Python; however, 

there are still a few considerations. These considerations and the steps to 

perform the download are the topics of this section.

The first thing to ask is whether you need the Community or Enterprise 

Edition of the connector. This decides both the download and the install 

options. The Community Edition is available from several locations and 

both in the form of source code and as binary distributions. The Enterprise 

Edition is only available as the binary distribution from Oracle.

Chapter 1  Introduction and Installation
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Tip  The recommended way to install the Community Edition 
of MySQL Connector/Python is to use packages from the Python 
Packaging Authority (PyPa)/Python Package Index (PyPi). This is done 
using the pip tool and does not require predownloading any files. 
One downside of using PyPi is there can be a small lag from when 
the release is made to when it becomes available in PyPi.

Table 1-2 shows an overview of the delivery methods available for 

MySQL Connector/Python and whether the method is available for the 

Community and Enterprise Editions.

Table 1-2.  MySQL Connector/Python Download Options

Distribution Community Edition Enterprise Edition

Python Packages (pip) Available; see installation

Windows Installer Available Available

MSI Installer Available Available

APT repository Available

SUSE repository Available

Yum repository Available

RPM downloads Available Available

DEB packages Available Available

Solaris package Available Available

macOS Available Available

Platform-independent tar or  

zip files

Available Available

Chapter 1  Introduction and Installation
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As you can see, MySQL Connector/Python is available for a large range 

of platforms and in different distributions. The Community Edition is 

available directly using the pip command-line tool; using the MySQL Yum 

repository for Red Hat Enterprise Linux, Oracle Linux, and Fedora Linux; 

the MySQL APT repository for Debian and Ubuntu; and using the MySQL 

SUSE repository for SLES. The pip and package repository options are only 

available for the Community Edition.

Tip  Both a MySQL Installer and a MSI Installer for MySQL 
Connector/Python are available for Microsoft Windows. If you want to 
use one of these installers, MySQL Installer is recommended because 
it also supports most of the other MySQL products.

Table 1-3 shows the URLs for the download locations for the various 

sources and installers. The MySQL repositories count as installers in 

this context even though they are more like definition files used with an 

installer.

Chapter 1  Introduction and Installation



11

The Community Edition-related downloads are available from pages 

under https://dev.mysql.com/downloads. If you need the source code, it is 

available from the MySQL Downloads site and MySQL’s GitHub repository.2

The Enterprise Edition is available either from the Patches & Updates 

tab in My Oracle Support (MOS) or from the Oracle Software Delivery 

Cloud (requires creating an account and signing in). MySQL customers are 

2�If you are familiar with git, it is recommended to use GitHub to get the source code 
because it allows you to easily switch branches, which includes older releases. 
However, as with PyPi, there can be a lag of the newest changes to be uploaded.

Table 1-3.  Download Sources

Source/Installer URL

Community:
MySQL Installer for Microsoft Windows https://dev.mysql.com/downloads/

installer/

APT repository https://dev.mysql.com/downloads/

repo/apt/

SUSE repository https://dev.mysql.com/downloads/

repo/suse/

Yum repository https://dev.mysql.com/downloads/

repo/yum/

MySQL downloads https://dev.mysql.com/downloads/

connector/python/

GitHub https://github.com/mysql/mysql-

connector-python

Enterprise:
My Oracle Support https://support.oracle.com/

Oracle Software Delivery Cloud https://edelivery.oracle.com/
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