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Abstract

This is the MySQL™ Workbench Reference Manual. It documents the MySQL Workbench Community and MySQL
Workbench Commercial Editions 6.3 through 6.3.10.
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For notes detailing the changes in each release, see the MySQL Workbench Release Notes.
For legal information, see the Legal Notices.
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and downloadable versions in variety of formats, including HTML and PDF formats, see the MySQL Documentation
Library.

Licensing information.  This product may include third-party software, used under license. If you are using
MySQL Workbench Commercial Editions, see this document for licensing information, including licensing information
relating to third-party software that may be included in this Commercial Edition release. If you are using the MySQL
Workbench Community Edition, see this document for licensing information, including licensing information relating to
third-party software that may be included in this Community Edition release.
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Preface and Legal Notices

This is the User Manual for the MySQL Workbench.

Licensing information.  This product may include third-party software, used under license. If you are
using MySQL Workbench Commercial Editions, see this document for licensing information, including
licensing information relating to third-party software that may be included in this Commercial Edition
release. If you are using the MySQL Workbench Community Edition, see this document for licensing
information, including licensing information relating to third-party software that may be included in this
Community Edition release.

Legal Notices

Copyright © 2006, 2018, Oracle and/or its affiliates. All rights reserved.

This software and related documentation are provided under a license agreement containing restrictions
on use and disclosure and are protected by intellectual property laws. Except as expressly permitted

in your license agreement or allowed by law, you may not use, copy, reproduce, translate, broadcast,
modify, license, transmit, distribute, exhibit, perform, publish, or display any part, in any form, or by any
means. Reverse engineering, disassembly, or decompilation of this software, unless required by law for
interoperability, is prohibited.

The information contained herein is subject to change without notice and is not warranted to be error-free.
If you find any errors, please report them to us in writing.

If this is software or related documentation that is delivered to the U.S. Government or anyone licensing it
on behalf of the U.S. Government, then the following notice is applicable:

U.S. GOVERNMENT END USERS: Oracle programs, including any operating system, integrated software,
any programs installed on the hardware, and/or documentation, delivered to U.S. Government end users
are "commercial computer software" pursuant to the applicable Federal Acquisition Regulation and agency-
specific supplemental regulations. As such, use, duplication, disclosure, modification, and adaptation of the
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and/or documentation, shall be subject to license terms and license restrictions applicable to the programs.
No other rights are granted to the U.S. Government.

This software or hardware is developed for general use in a variety of information management
applications. It is not developed or intended for use in any inherently dangerous applications, including
applications that may create a risk of personal injury. If you use this software or hardware in dangerous
applications, then you shall be responsible to take all appropriate fail-safe, backup, redundancy, and other
measures to ensure its safe use. Oracle Corporation and its affiliates disclaim any liability for any damages
caused by use of this software or hardware in dangerous applications.

Oracle and Java are registered trademarks of Oracle and/or its affiliates. Other names may be trademarks
of their respective owners.

Intel and Intel Xeon are trademarks or registered trademarks of Intel Corporation. All SPARC trademarks
are used under license and are trademarks or registered trademarks of SPARC International, Inc. AMD,
Opteron, the AMD logo, and the AMD Opteron logo are trademarks or registered trademarks of Advanced
Micro Devices. UNIX is a registered trademark of The Open Group.

This software or hardware and documentation may provide access to or information about content,
products, and services from third parties. Oracle Corporation and its affiliates are not responsible for and
expressly disclaim all warranties of any kind with respect to third-party content, products, and services
unless otherwise set forth in an applicable agreement between you and Oracle. Oracle Corporation and its
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Access to Oracle Support

affiliates will not be responsible for any loss, costs, or damages incurred due to your access to or use of
third-party content, products, or services, except as set forth in an applicable agreement between you and
Oracle.

This documentation is NOT distributed under a GPL license. Use of this documentation is subject to the
following terms:

You may create a printed copy of this documentation solely for your own personal use. Conversion to other
formats is allowed as long as the actual content is not altered or edited in any way. You shall not publish

or distribute this documentation in any form or on any media, except if you distribute the documentation in
a manner similar to how Oracle disseminates it (that is, electronically for download on a Web site with the
software) or on a CD-ROM or similar medium, provided however that the documentation is disseminated
together with the software on the same medium. Any other use, such as any dissemination of printed
copies or use of this documentation, in whole or in part, in another publication, requires the prior written
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Access to Oracle Support
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This chapter provides general information about MySQL Workbench and how it has changed.

MySQL Workbench is a graphical tool for working with MySQL servers and databases. MySQL Workbench
fully supports MySQL server versions 5.5 and higher. It is also compatible with older MySQL server 5.x
versions, except in certain situations (like displaying the process list) due to changed system tables. It does
not support MySQL server versions 4.x.

MySQL Workbench functionality covers five main topics:

» SQL Development: Enables you to create and manage connections to database servers. Along with
enabling you to configure connection parameters, MySQL Workbench provides the capability to execute
SQL queries on the database connections using the built-in SQL Editor.

» Data Modeling (Design): Enables you to create models of your database schema graphically, reverse
and forward engineer between a schema and a live database, and edit all aspects of your database
using the comprehensive Table Editor. The Table Editor provides easy-to-use facilities for editing Tables,
Columns, Indexes, Triggers, Partitioning, Options, Inserts and Privileges, Routines and Views.

» Server Administration: Enables you to administer MySQL server instances by administering users,
performing backup and recovery, inspecting audit data, viewing database health, and monitoring the
MySQL server performance.

» Data Migration: Allows you to migrate from Microsoft SQL Server, Microsoft Access, Sybase ASE,
SQLite, SQL Anywhere, PostreSQL, and other RDBMS tables, objects and data to MySQL. Migration
also supports migrating from earlier versions of MySQL to the latest releases.

* MySQL Enterprise Support: Support for Enterprise products such as MySQL Enterprise Backup,
MySQL Firewall, and MySQL Audit.

MySQL Workbench is available in two editions: the Community Edition and the Commercial Edition. The
Community Edition is available free of charge. The Commercial Edition provides additional Enterprise
features, such as access to MySQL Enterprise Backup, MySQL Firewall, and MySQL Audit. For a
complete comparison, see http://www.mysqgl.com/products/workbench/features.html

For notes detailing the changes in each release, see the MySQL Workbench Release Notes.

1.1 What Is New in MySQL Workbench 6

This section summarizes how the MySQL Workbench 6 series progressed with each minor release.

For notes detailing the changes in each point release, see the MySQL Workbench Release Notes.
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New in MySQL Workbench 6.3

1.1.1 New in MySQL Workbench 6.3

This section summarizes many of the new features added to MySQL Workbench 6.3.x, in relation to
MySQL Workbench 6.2.x;.

MySQL

Full MySQL 5.7 language support was added, which affects grammar, syntax highlighting, preferences,
behavior, and more.

The bundled saki | a_f ul | . mnb model now uses a dedicated 5.7 version to allow for 5.7 specific
features, regardless of the version setting in the preferences.

The JSON editor was improved with better parsing and error checking.
The option to specify an alternative application data directory, instead of the default location, was added.
Dropped support for MySQL 5.1. Minimum version is now MySQL 5.5.

Dropped Fabric support in MySQL Workbench 6.3.9; support in older versions of MySQL Workbench is
unchanged.

Dropped support for DBDesigner 4.

User Interface Changes

The home screen was modified: the connections, models, and starters were split into individual pages.

User Preference Changes

A new Log Level preference (under Others) was added to alter the log verbosity level.

As before, this can still be set by passing in the log-level command-line argument into Workbench at
runtime, and doing so overrides the Log Level setting.

Package and Build Related Changes

Linux: Fedora 23 support dropped, Fedora 25 support added. Oracle Linux 6 support was dropped.

Windows: Zip packages and 32-bit binaries are no longer published. The .NET Framework version 4.5 is
now required.

OS X/ macOS: Version 10.7 (Lion) and 10.8 (Mountain Lion) support was dropped. Now supporting
versions 10.9 (Mavericks), 10.10 (Yosemite), 10.11 (El Capitan), and 10.12 (Sierra).

Changed to GTK 3 on Linux.

Changed to C++11.

Fast Data Migration

A new "fast migration" option was added to the migration wizard. This is another way to transfer data from
one MySQL server to another while performing a migration, and it complements the existing solutions. The

premise is to use a generated script on the source server to create a dump that you move to the target
machine to perform the import there. This avoids the need to traffic all data through MySQL Workbench,
or to have a permanent network connection between the servers. Instead, the dump and restore is
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performed at maximum speed by using the LOAD DATA call for the MySQL import. The migration wizard
automatically creates all necessary scripts for all supported platforms and servers. The generated script
creates a self-contained Zip file that must be copied to the target server. You unzip it and execute the
provided script to perform the data import.

Figure 1.1 Data Transfer Setup: New Fast Migration Option

#% | Migration x
File Edit View Database Tools Scriping Help
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OVERVIEW
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Target Selection New Fast Migration Option

Fetch Schemas List Create a batch fie to copy the data at ancther time
Sthemas Seledtion C: Wsersipholson\Desktop'copy_migrated_tables.ond

Reverse Engineer Source

OBJECT MIGRATION
Source Objects
Migration
Manual Editing

Create a shel soipt to use native server dump and load abliies for fast migration

C: \Lisers\pholson\Desictop \bulkc_copy_tables. omd

Target Creation Oplions

Create Schemas

Create Target Results
Opbons

DATA MIGRATIOMN —
i 7] Truncate target tables (ie. delete contents) before copying data

Bulk Data Transfer Worker tagke 2 o
REPORT Enable debug output for table copy
Migration Repaort

SSL Certificate Generator

A new SSL certificate generation wizard was added. This new wizard helps create proper SSL certificates
for both MySQL clients and MySQL servers. Connections in MySQL Workbench are updated with the
certificates by the wizard. This wizard requires OpenSSL to create the certificates. An example ny. cnf /
ny. i ni file is also generated that utilizes the generated certificates.
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Figure 1.2 SSL Certificate Wizard

n-ewe-dmamlu Click on the firish button to update the cannection. To setup the server, you shoud
copy the follawing fles to a <dinectony > i localhont:

G NeySL Warkbench \oertificates | (CDS00E 33-260 3-905-000%-72 LOE 1 287885 v _cert
- C: sers\phalson\AppData'Roaming MySQL Warkbench \er ficates | (CDSDDE33-260 3-F056-8803-72 105 1 287889 perver_cert
- C:\uzers\pholion\AppData Roaming MySQL Warkbench eertificates W CDEDDE 33-260 3-9-06-B809-72 LOE 1 237089} \nerver ey

and configure the config file with the folowing par
= Copy this to your my.onf fie. Please change ﬂieclnrptu:he cormespondng directory where the fles were copied.
[chent]

sslca= <directory >\ca-cert.pem

sgl-cert= <directory > \dient -oart. pem

sel-key =< drectnry > dient-key.pem

[myzakd]

sod-ca= adrectory >\ca-cert.pem
sd-cart=<diractony >\sarverLart.pam
sol ey = <drectony > \server ey pem

A copy of this fle can be found in:
Ci'Uisers'pholzon VAppData Foaming Wy SQL Workbendh certificates \[ODEDDE 33- 260 3-4706-8609- 72 1CE 128 78859} ymy.onf. sample:

[ <ok ][ Fmon ]

For additional details, see Section 5.3.4, “SSL Wizard (Certificates)”.

SQL Editor Auto-Completion

The SQL editor auto-completion improvements include the following changes:

It now functions with all statement types, when before only SELECT statements were fully supported.

It now minds the MySQL server version. For example, it now only shows the engines available from the
server.

Additional suggestions are now available, such as system variables, engines, table spaces, logfile
groups, and more.

New graphics including color coded (and tagged) entries.
It is context aware, as for example it only shows available keywords, columns, and tables.

Improved MySQL 5.7 syntax support.




New in MySQL Workbench 6.3

Figure 1.3 SQL Editor Auto-Completion
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MySQL Enterprise Firewall support was added in MySQL Workbench 6.3.4. Use MySQL Workbench
to install and enable MySQL Enterprise Firewall, and manage the MySQL Enterprise Firewall rules and
variables. For additional information, see Section 6.8, “MySQL Enterprise Firewall Interface”.
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Figure 1.4 MySQL Enterprise Firewall: Install / Enable
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MySQL Enterprise Firewall Plugin

Here you can manage MySQL Frewall, Firstinstall the MySQL Enterprise Firewall plugin
by dicking 'Install Frewal. After instalation, you can manage the user rules
in the 'Users and Privieges' section of Warkbench.

Start learning alowable rules by setting the Firewal state of a user to RECORDING.
When you are done switch to protection mode.

Other operations, Inem'uulrmkhumdrumvnansusumu‘m
or loading fram a file are also avallable on the same section

Uninstall MySGL Enterprise Firewal

Disable MySQL Enterprise Firewall
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Figure 1.5 MySQL Enterprise Firewall Rules
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UPDATE “rental” SET “return_dabe” = NOW () WHERE “renial id” = 7

MySQL Enterprise Backup

Profile handling now detects mismatches between MySQL Enterprise Backup executables and
corresponding profiles.

Improved scheduling logic
Table Data Export and Import Wizard

A new table data import/export wizard was added. This feature enhances the current CSV import and
export feature found in the SQL editor's result set viewer. It supports import and export of CSV and JSON
files, and allows a more flexible configuration (separators, column selection, encoding selection, and
more). This new wizard does not require an executed statement on a table for a result set to be operated
on, as it can now work directly on tables. The wizard can be performed against either a local or remotely
connected MySQL server. The import action includes table, column, and type mapping. For additional
information, see Section 6.5.1, “Table Data Export and Import Wizard”.

The wizard is accessible from the object browser's context menu.
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Figure 1.6 Table Data Import/Export Wizard Menu
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Figure 1.7 Table Data Import/Export Wizard CSV Configure
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Figure 1.8 Table Data Import/Export Wizard Options
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Additional Changes

MySQL Fabric 1.5 is now supported. Older versions of Fabric are no longer supported due to incompatible
protocol changes.

OS X / macOS builds were switched from 32-bit to 64-bit.

Platforms support changes: 6.3.0: Fedora 21 and Ubuntu 14.10 support was added, Ubuntu 12.10 support
was dropped. 6.3.4: Fedora 22 and Ubuntu 15.04 support was added, Ubuntu 14.10 support was dropped.

1.1.2 New in MySQL Workbench 6.2

This section summarizes many of the new features added to MySQL Workbench 6.2.x, in relation to
MySQL Workbench 6.1.x;.

SQL Editor

Most of the changes and improvements were made to the SQL editor.

Overlay Icons in the Object Viewer

The schema navigator now includes shortcut buttons for common operations such as table data view, the
table editor, and the table/schema inspector.

10
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Figure 1.9 Object Viewer Overlay Icons
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A "Pin Tab" Results Option

Result tabs can now be "pinned" to your result set window.

Note
S The "Rename Tab" context menu option is also new. New names are preserved
(and remembered) in your Workbench's cache/ directory.

11
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Figure 1.10 Pin Tab
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Microsoft Access to MySQL Migration

The migration wizard now supports Microsoft Access migration. Select "Microsoft Access" as your source
database in the wizard, use MySQL as your target source database, and then execute. For additional
information, see Section 10.4, “Microsoft Access Migration”.

Visual Explain / Execution Plan Improvements

The Visual Explain Execution Plan feature was improved. A list of changes includes:
» An "Execution Plan" tab was added to the results view
« All statements now offer a "Visual Explain" execution plan

¢ The layout changed, and was improved to allow easier navigation in large query plans

12
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Figure 1.11 Execution Plan Explained
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Spatial View Panel

GIS support for InnoDB tables is now supported to make it easier to visualize spatial and geometry data
in a geographic context. The new spatial view panel renders data from each row into a separate and
selectable element. When clicked, you can view the rest of the data from that row in the textbox. If you
have multiple queries with geometry data, you can overlay them onto the same map. View options include
the Robinson, Mercator, Equirectangular, and Bonne projection methods.

Note
@ GIS support for InnoDB tables was added in MySQL server 5.7.

13
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Figure 1.12 Spatial View Example
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Geometry Data Viewer

The SQL field and form editors were updated to support the GEOVETRY datatype. You can view geometry
data, such as polygons, from a single row as an image or as text. The available formats include WKT,

GeoJSON, GML, and KML.

14
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Figure 1.13 Geometry Data Viewer
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Additional New SQL Editor Features

» Result Set Widths: resized result set column widths are now preserved and remembered. This data is
saved under Workbench's cache/ directory using the schema.table.column format.

» Opened, closed, and reordered SQL editor tabs are now properly saved and restored. The scroll position
and cursor locations are also remembered.

» Shared Snippets: these allow multiple users to share SQL code across a shared MySQL connection.
They are stored in a schema named .mysqlworkbench on the connected MySQL server. by storing the
snippets in a shared MySQL instance. For additional information, see Section 8.1.5, “SQL Snippets Tab”.

» The full SQL syntax error is now viewable by hovering over the error response message.

» The Query Status tab was improved to include graphs and additional information.

Execute SQL Scripts

The new Run SQL Script dialog executes an SQL script without loading it into the SQL editor. This is
useful because loading large scripts for editing can cause performance problems related to increased
memory usage and required processing for editor features such as syntax highlighting, syntax checking,
and code-folding. The dialog lets you preview a part of the script, optionally specify a default schema, and
optionally set the default character set to use for the imported data. The output window shows warnings,
messages, and an execution progression bar. Select Run SQL Script from the File menu to execute this
wizard.

15
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Figure 1.14 Run SQL Script

8no

Preview the first lines of the script below and click [Run] to start executing.
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SET 2oL C[ILL#TII:N CMECTI(}N:
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(KS. E _EI_I:N |_(E'r CHECKS=!
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Leawe blank if the seript already specified it,

pick a schema from the drop down er type a name to
Create a new one.

Default Schema Name: | | ]

Default character set to use when executing the script,

Default Character Set: [ unless specified in the script.

Cance ) (g

Model Script Attachments

Previously, MySQL Workbench modeling supported attaching SQL script files to models, usually for
documentation and organization purposes. You can now include attached SQL files to the output script
when performing forward engineering or synchronization operations.

16
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Figure 1.15 Data Modeling Script Attachments
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Client Connections and Metadata locks

The Client Connections management window has a new Show Details window. This window's three tabs
are:

 Details: connection details such as Process ID, Type, User, Host, Instrumented, and additional
information.

» Locks: MySQL uses metadata locking to manage access to objects such as tables and triggers.
Sometimes a query might be blocked while being manipulated by another connection from another user.
The Locks feature utilizes these MySQL metadata locks (MDL) to show the locked connections that are
blocked or being waiting on, and shows information about the locks, what they are waiting for, and what
they hold.

17
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Figure 1.16 Metadata Locks Browser

F Query 1 -} © Administration - Client Connections X |
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17 None 27 FOREGRQ... thread/sq...
3 Waiting for table metadata lock 28 FOREGRO... thread/sq... Granted Locks (and threads waiting on them)
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Hide sleeping connections [ﬂ Hide background threads [j Don't load full thread info Hide Details
Refresh Rate: Don't Refresh H Kill Queryis) Kill Connection(s) Refresh
Note
S The metadata lock information is provided in the performance schema as of

MySQL server 5.7.3.

» Attributes: these are connection attributes such as OS, Client Name, Client Version, and Platform.
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Figure 1.17 Client Connection Attributes
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Note
@ This feature uses performance schema details from MySQL server 5.7 and above.

For additional information, see Section 5.4, “Client Connections”.

Additional New Features

Performance columns (that display sizes) now have an option to alter the value units. They can be set to
KB, MB, or GB. Right-click on a column header and choose Set Display Unit.

The migration wizard can now resume operation if a data copy failed during a database migration from,
for example, a timeout or network failure. Click Resume retry the data copy, and MySQL Workbench
locates the last row that was copied successfully and attempts to restart the copy from that row.

The MySQL connection password is now remembered across the MySQL Workbench session, even if it
not stored in the keychain. This is so you do not need to re-enter it whenever a new MySQL connection
is needed.

Under Modeling, the Role Editor now has "Add Everything" and "Check All Privileges" options.

The Preferences layout changed. The tabs were replaced by a list using a horizontal sidebar, and
additional category hames were added. For additional information, see Section 3.2, “Workbench
Preferences”.

Keyboard shortcuts now function in the Scripting Shell.

Model diagram notes can now be resized and automatically rearranged. You can also change the style
attributes such as the font, background color, and text color.
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Figure 1.18 Model Diagram Note Formatting
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1.1.3 New in MySQL Workbench 6.1

This section summarizes many of the new features added to MySQL Workbench 6.1.x, in relation to
MySQL Workbench 6.0.x;.

New Navigator PERFORMANCE Section
The new PERFORMANCE section includes Dashboard, Performance Reports, and Performance
Schema Setup pages. Generally, this new performance reporting feature provides a graphical
representation of key statistics from the MySQL server status, and provides an overview of the MySQL
server subsystems.

Dashboard

View server performance statistics in a graphical dashboard.
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Figure 1.19 Performance Dashboard
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Performance schema based reports that provide insight into the operation of the MySQL server through
many high-level reports.
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Figure 1.20 Performance Reports: Top 1/0 By Bytes
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Performance Schema Setup

A GUI for configuring and fine tuning the Performance Schema instrumentation. Initially, this loads an
"Easy Setup" page that is enough for most users. Slide the "Performance Schema Full Enabled" slider to
YES to enable all available Performance Schema instruments.
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Figure 1.21 Performance Schema Setup: Easy Setup
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The MySCQL Performance Schema allows to:
- instrument MySQL to collect stalistics and performance data
- log collected avents into tables, so they can be analyzed

Uise the switch above to change Performance Schema instrumentation or disable it.

Full Reset to Factory Defaults

Clicking Show Advanced provides methods to fine tune the Performance Schema instrumentation.
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Figure 1.22 Performance Schema Setup: Introduction

& MysQL Workbench

#  Localhost x

MNavigatar

MANAGEMENT
D server Status
;_, Client Connedions
j_ Users and Privileges
EZD status and System Variables
& Data Expant
.:; Data Import/Restare

INSTAMCE
ﬂ Startup / Shutdown
A serverLaogs
f’ Options File

PERFORMAMCE
&) Dashboard
& Perfarmance Reparts
% Perfarmance Schema Setup

o object selected

File Edit View Guery Detzbase Server  Tools  Scriping  Help

S8 o EEEELE -

Query 1 Administration - Performance Sc_. =

AN

Localhost

Performance Schema - Setup

@ L

[=]

=

Hide Advanced

| Easy Setup | nweduction | Instruments | Consumers | Actors & Objects | Threads | Options|

Performance Schema Basics

_scema.events_* tshles,

-

Instamants

configuting Performance Schema

you a faw fine grained configuration cptions,

The performance schema collects data from variows aspects of MySQL performance and gives

vary detaled nformaton about what exactly s happening nside your MyS0L datshase server,

For 2ach slatement executed, the PS instruments will gather various statistics and timing information in different
levels of granularity and from different subsystems, from network to disk storage, and keep
performance

them in the

—_—
Consumsrs

e

i

Ta contral the rade-off between data collected and overhead, the performance sdhema gives

‘You can configure what, wihen and how mudh wil be instrumented by the Performance Schema by tweaking three option categaries:
= Actors - filters the users, hests and DB objects to collect dats for the performance_schema, This was intreduced in MySQL 5.6,
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* Consumers - toggle which of the performance_schema.event_* tables should be filed

You can ako use the simplfied configuration interface for one-didk setup of the performance sdema for some common use cases.

ResettoFactoryDefedts | | Reven | |

Apply

For additional information, see Chapter 7, Performance Tools.

Server Variable Groupings

Variables can now be organized using custom groupings in the Status and System Variables

Management tab.

To create a custom group, right-click on a variable and choose either Add to Custom Category (to create
a new category), or an existing custom category. For additional information, see Section 6.4, “Status and

System Variables”.
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Figure 1.23 Status And System Variables: Custom
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Object Info

SQL Editor Views
Additional viewing options were added for executed statements:
Result Grid

Available previously, and it remains the default view.
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Figure 1.24 SQL Editor: Result Grid

&) MySQL Workbench ' X [S=] = |
&  Localhost (sakilz) x

File Edit View Guery Datsbase Server Tools Scrping Help

blal e e &EEl S [ A o =

Mavigator
SCHEMAS
9, Fiter ohjects

BEZZFEQIEE @Rl a1

1= SELECT * FROM sakila.actor;

dvd_callzction - L]

infarmation_schama

| ResubGrid | H 43 Fter Rewes: |edn: @) =% =h | epodfimport: ) (o) |wreposiconsr: & [

47YYYY

newschema L
parformance_schema = actor_id firsi_name last_nams last_update
= sakila 1 PEMELCFE  GUINESS 20060215 0...
¥ Tebles
» B actor 2 MNICK "WAHLBERG 206-02-150...
» = address 3 EDH CHASE 2006-02-150...
: i ':_'t"r"g”"‘ 5 TENNIFER. DAVIS 006-02-150...
|: i
country 5 JOHNY LOLLCERIGIDA 2006-02-150...
tustomer 1] BETTE MICHOLSCM M006-02-15D...
EENENTE T Schemas 7 GRACE [MOSTEL 2006-02-150...
Dot 8 MATTHEW JOHANSSON  2006-02-150...
9 J0E SVWANE 2006-02-15D...

CHRISTIAN GATLE 2006-02-150...

Columns:
— lint(5) UN FERD CAGE 2006-02-150...
first_name ; KARL BERRY 2006-02-150...
Il:sst'ii:;:b‘:u 2006-02-150...

Object Info RS

Form Editor

You can now edit records row by row in a form style editor.
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Figure 1.25 SQL Editor: Form Editor
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Field Types

Displays information about the selected fields, similar to passing in - - col unm-t ype- i nf o from the
command line client.
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Figure 1.26 SQL Editor: Field Types
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Query Stats

Query statistics are taken from the Performance Schema, and includes information about timing, temporary
tables, indexes, joins, and more.
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Figure 1.27 SQL Editor: Query Stats

[ Nl ] MyS0OL Workbench
# | Localinstance 3306 x |
55 ¢ cI8858 @ & @ OD=0
Mansgement | Schemas | | F  actor  x !
SCHEMAS o | WH FFEO T B | | Limit 10 200 rows B % <a@®
Q le ELECT * FROM sakila.actor.
v sakila
v 30 Tobles 100% 2l k1
[ acter Query Statistics
» [7] address
» [ cotegory
» [ cty Timing (as measured at cliant side): Joins per Type:
» [l county Execution time: 0:00:0.0004 1580 Full table scans (Select_scan): 1
| Joing using table scans (Select_full_joink: 0
- R Timing (as measured by the server): Joins using range search (Selact_full_range_join): 0
» [ film Execution time: 0:00:0.00033272 Joins with range checks [Select_range_check): 0
» [T film_actor Table lock wail time: 0:00:0.00006400 Joins using range [Select_rangel: 0
» [ film_category E Sont
B e Lif Y ng:
" .I - Hed Errors: NO Sorted rows (Sort_rows): 0
i T Warnings: 0 Sor merge passes (Sort_menge_passes): 0
» [T language Sons with ranges (Sort_range): 0
» [ paymont Rows Processed: Sorls with table scans (Sort_scan): 0
» 7] rental Rows affected: 0
w7 staft Rows sent to client: 200 Index Usage:
- Rows examined: 200 Ho Index used
» [ store
» B9 Views Tempaorary Tables: Other Infe:
» P Stored Procedures Temparary disk 1abies created: 0 Event Id: 430
» 51 Functions Temporary lables created; 0 Thread |d: 85
BBy
* o test
actor 2
luimming Adminietaing

Home Screen Features

Several behavioral improvements were made to the MySQL Workbench home screen, including:

» Connection tiles can now be repositioned by using drag and drop

» A script or model file can be dragged into a MySQL connection tile

» The following right-click options were added to the connection tiles: Copy JDBC Connection String and

Copy Connection String

 Right-clicking a blank area in the MySQL Connections area now offers an option to create a New

Connection From Clipboard

Visual Explain

The layout changed, and additional information is now viewable by hovering over the fields. It also displays

traditional EXPLAI N output in a separate tab, and the Raw Explain Data (as JSON) in another. For
MySQL server 5.7+, the new "cost information" (such as "query_cost" and "sort_cost) is also utilized.
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Figure 1.28 Visual Explain: Workbench 6.0
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Figure 1.29 Visual Explain: Workbench 6.1
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Table Inspector

View table information, similar to the Schema Inspector. This also has a simpler and easier to use interface
for analyzing and creating indexes for your tables.
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Figure 1.30 Table Inspector
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Additional Client Connection Information

Additional information was added to the Client Connections tab, such as Thread ID, Parent Thread,
Instrumented, and Type.
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Figure 1.31 Client Connections: MySQL Workbench 6.0
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Also, a Thread Stack view option was added by right-clicking a connection entry in the Client
Connections tab and choosing View Thread Stack.
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Figure 1.33 Client Connections: View Thread Stack

Eventinfo Type Timer wait [ps] Wait info
iofsocket/sql/client_connection -opt::ffff:127.0.0.1:54539 iofsocket 2.36 set autocommit=1
iofsacket/sql/client_connection -opt:ffff:127.0.0.1:54539 iofsocket 0.58 errors: 0
5qlfTHD::LOCK_thd_data synchfmutex 0.09 warr'li_ngs: 0
iofsacket/sqgl/client_connection - bind::ffff:127.0.0.1:54539 iofsocket 0.8 IOd(tm;;gtquug
iofsocket/sqgl/client_connection -opt:ffff:127.0.0.1:54539 iofsocket 7.02 :gx: :ent: 0 ’
iofsocket/sqgl/client_connection - send 113 bytes::ffff:127.0.0.1:54539 io/socket 26.85 rows examined: 0
iofsocket/sql/client_connection - recy 4 bytes::ffff:127.0.0.1:54539  io/socket 13519.58 tmp tables: 0
infsocket/sqgl/dient_connection - recv 173 bytes::ffff:127.0.0.1:54539 iofsocket 2.1 If;gtik@?lgm o
infsocketfsqgl/client_connection - send 11 bytes::ffff:127.0.0.1:5453% io/socket 21.66 selectﬁ..llljc;in: o
iofsocket/sqgl/client_connection - opt:ffff:127.0.0.1:54539 iofsocket 1.63 select full range join: 0
iofsocket/sql/client_connection -opt:ffff:127.0.0.1:54539 iofsocket 0.51 select range: 0
iofsocket/sgl/client_connection -opt::ffff:127.0.0.1:54539 iofsocket 0.78 select range ChEd‘l: 0
idle - idle idle 10.26 3;: e passes: 0
sql/set_option stmt 103.8 sort range: 0

idle - idle idle 34.43 sort scan: 0
sql/set_option stmt 87.22 no index used: FALSE
idle - idle idle 28.8 ::LQSOEOd T
sqlfshow_variables stmt 916.1

idle - idle idle 23.8

sqlfseled stmt 134.84

idle - idle idle 344.3

sql/set_option stmt 170.25

idle - idle idle 1.32

sqgl/set_option stmt 776

idle - idle idle 384

sql/set_option stmt 137.8

idle - idle idle 36.75

sqlfseled stmt 132.88

idle - idle idle 73.79

sqlfchange_db stmt 460.07

idle - idle idle 106.27

5ql/set_option stmt 94,21

sqlfinit stage 14.78
iofsacket/sql/client_connection - recv 17 bytes::ffff:127.0.0.1:54539  io/socket .73
iofsacket/sql/client_connection -opt:ffff:127.0.0.1:54539 iofsocket 1.04

5qlfTHD::LOCK_thd_data synchfmutex 0.06

5qlfTHD::LOCK_thd_data synchfmutex 0.03

sql/Opening tables stage 1.32

sql/query end stage 0.33

sglfclosing tables stage 0.33

sqglffreeingitems stage 54.61

sglfcleaning up stage 0.71
iofsocket/sqgl/client_connection - opt:ffff:127.0.0.1:54539 iofsocket 1.52

idle - idle idle 366.81

sql/show_variables stmt 775.72

idle - idle idle 365.49

sql/show_variables stmt 730.4

idle - idle idle 351.25

sql/show_variables stmt 778.05

idle - idle idle 126.13

sqlfseled stmt 109.83

idle - idle idle 348.6

sql/show_variables stmt F75.67
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Additional Miscellaneous Additions
¢ MSAA (Windows Accessibility API) support and High contrast color theme in Microsoft Windows
¢ MySQL Enterprise Backup improvements

¢ Improvements with general performance and overall stability

1.1.4 New in MySQL Workbench 6.0

This section summarizes many of the new features added to MySQL Workbench 6.0.0, in relation to
MySQL Workbench 5.2.x;.

A New Home Screen

A new, modernized home screen where major functionality of MySQL Workbench can be accessed,
including connections to MySQL servers, modeling, migration, and the command-line utilities.

Figure 1.34 Home Screen: Workbench 5.2

eoe MySQL Workbench
i

¥ Workbench Central

Y\\ Welcome to MySQL Workbench . - @ . ﬁ
P + What's New in This Release?

workbench Read about all changes in this MySQL Workbench rélease. MySQL Doc  MySQL Uniities  Database Migration  MySQL Bug w: ihench
Library Reporber
m Weorkspace
SQL Development = Data Modeling Server Administration
Connect to existing databases and run b M Create and manage models, forward & Configure your database server, sefup
SOL Queries, SOL scripts, edit data and reverse engineer, compare and wser accounis, browse stafus variables

mansge database objects. synchronize schemas, report and server logs

/= Dpen Connection to Start Querying - Dpen Existing EER Model Server Administration

4 = L
. My Local example.com DB 0, sakila_full My Local example.com DB
‘l User: root Host: 127.0.0.1:3306 _'T Last modified Tee Jun 4 14:06:28 2013 Local Type:
Q}l examplé.com live L__:I example.com live
@\ My Addressbook 1 My Addressbosk
= L
e B =
P Hello World L_ Hello Warld
G\: New Connection E.. New Server Instance
% Edit Table Data - Create New EER Model Manage Import [ Expart
= e i
'-'iﬁ Edit 5QL Script = Create EER Model From Existing Database _’_ Manage Security
6 Manage Connections - Create EER Model From SQL Script L 3 Manage Server Instances
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Figure 1.35 Home Screen: Workbench 6.0

ano MySOL Waorkbench

MySQL Connections @ & Shortcuts

My Local example.com DB -. ?‘\ MySQL Doc Library

————

127.0.0.1:3308 "
—Smb  MySQL Utilities
A

My Addressbook 'N‘ Blog L
) e Johrdos Database Migration
l\_l"-.__ @

17 127.0.0.1:3%08 127.00.1:3308

Hello World MySQL Bug Reporter
jehndon

127.0.0.1:3308

Models ® ® @

”‘ sakila_ful

SQL Editor closed

Unified SQL Editor and Administration Interface

In the new user interface, the Server Administration functionality (such as start/stop server, managing user
accounts etc) is now accessible directly from the SQL Editor interface, located near where the schema
information can be browsed and queries executed.

The image below contains three screenshots of the Schema window in the SQL Editor. The first is from
MySQL Workbench 5.2, the second is MySQL Workbench 6.0 with the management tab collapsed, and the
third shows what the merged management tab looks like. Toggle the merged and tabbed views by clicking
the new merge button next to the refresh button.
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Figure 1.36 Comparing the SQL Editor interface for Workbench 5.2 and 6.0

®0e 806 ® e e
3 | SQL Editor (My Local example.cor @ | My Local example.com DB(sakifa{ “® | My Local example.com DB (sakila
sl 288 £ olal JaEd Qi JaE8 g
SCHEMAS L 3 m Management | Schemas | m MANAGEMENT lm
Q, Search objects (] SCHEMAS <0 | O server Status =]
[ ] test > sakila j_ Users and Privileges _
> - E2] Status and System Variables
A Data Export
X, Data Import/Restore
INSTANCE
B startup / Shutdown
A server Logs
#~ Options File
SCHEMAS POl :
Q, Filter objects
» sakila
»> test
| Object Info | Session | Objectinfo |  Session
| Object Info | Session Schema: sakila Schema: sakila
Schema: sakila
1M

Table Data Search

You can select schemas, tables, or both to perform client-side searches for user specified strings and
patterns. To access this new search feature, right click select a schema or a table in the left sidebar and
select Search Table Data....

This screenshot demonstrates the search feature, along with an example search. Multiple tables were
selected and searched in this example:
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Figure 1.37 Table search functionality

8ene MySQL Workbench
#% | My Local example.com DE (sakila) |

mEJoJQEEHC L =)=}

SCHEMAS -8
o . Enter text to search in tables selected in the schema tree
Filter abjects
- sakila A vext search will be done on the selected tables ll51hﬂ SELECT. Mate that this can be very slow since it will search all columns froem all tables.
=]
¥ [ Tables Search for Text:  jennifer Start Search
» 1] actor Select Rows - Limit 1000
» 1 address " * | Max. matches per table | 100 Max. total matches 100000
»[ | categery  Copy to Clipboard >
» 7] <ty Send to SQL Editor p 15 of all types
:H :::t:::r Alter 15 Tables... | Table Key Colurmn Data '
= l_J flm Table Maintenance... actor 1 rows matched
- F) first_name  JENNIFER
> @ i Drop 15 Tables... customer 1 rows matched
[0 film_catet 1 neate 15 Tables... 6 first_name  JENNIFER
» [ film_text
» [ invento: Search Table Data...
» | language
ERlama Refresh all
» [7] rental
b staff
» T stare
| Objectinfo | Session
Multiple objects selected

2 rows matched in 15 searched tables

w

For additional information, see Section 8.1.8, “Table Data Search Panel”.
Context Sensitive Help for the SQL Editor

Select a keyword or function in your query and after a delay it will show formatted help information from the
MySQL Server (equivalent to using the help command from the command-line MySQL Client).
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Figure 1.38 Context Sensitive Help

S0 FFAOB OO vall= S D pump to; | SELECT
(€4 Filter objects B 18 SELECT M SELECT

¥ sakila SELECT
w3 Tables [ALL | DISTIMCT | DISTINCTROW ]
[HIGH_PRIORITY)
7] actor [STRATGHT_JOTN)
» [ address [5QL_SMALL_RESULT]
[SQL_BIG_RESLLT) ™ [SQL_BUFFER_RESULT]
» [0 category [SGL_CACHE | SGL_NO_CATHE]
[SQL_CALC_FOIND_ROWS)
—d select_expr [. select_expr ...]
[ country [FEOM Table_references
[PARTITION partition_list]
[T customer [WHERE where_cendition]
» 1l film [GROUP BY {col_name | expr |
fi position}
» [ film_sctos [ASC | DESC), ... [WITH ROLLUP)]
» 7] Al [HAVIKG where_condition]
[ film_category [ORDER BY {col_nase | expr |
i m“mli:%t 1 DESC) 1
» [l inventory [LIMIT {[offset.} row_count |
» [T language row_count OFFSET offset)]
[PROCEDURE

o B e see Tt pane
‘19le_name"
>l [CHARACTER SET charset_name]
» [ staff export_cptions
| INTO DOMPFILE *f4le_name’
| INTO var_mame [, var_name]]
[FOR UPDIATE LOCK IN SHARE HODE]]

SELECT is usasd 1o retriove rows selocied from one
or mano tables, and can incude UNIDN statoments.

and subgqueries. See UNION, and Oaling helo
smallint{S) UN Al PK

varchar(45) el

varchar{45} The mest commonly Used clauses of SELECT
Timestamp AT ar e Those

[Each ssleca_oxpr indicates a column thal
you want ¥ rotrieve. There must be al least
one selec_expr,

the takin or

inchcats
7:1 |1 evror found 1Bk from which 10 A Fows, 85 Syntay

For additional information, see Section 8.1.6, “Context Sensitive Help”.
Schema Inspector
New Schema Inspector feature allows you to browse general information from schema objects. For tables,

it's also possible to perform maintenance tasks such as ANALYZE, OPTI M ZE, CHECK, and CHECKSUM
TABLE. To access the inspector, right-click a schema and select the Schema Inspector
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Figure 1.39 Schema Inspector

,—m Columns | Indexes  Triggers = Views @ Stored Procedures | Functions = Events ]—

Name Engine Version Row Format Rows |Avg Row Length  Data Length

I actor InnoDE 10 Compact B1 16384
T address InnaDE 10 Compact 135 81920
T category InnalE 10 Compact 1024 16384
] city InnoDE 10 Compact 81 49152
[ country InnoD& 10 Compact 150 16384
T customer InnoDE 10 Compact 136 81920
I film InnoDE 10 Compact 196 196608
T film_actor InneDE 10 Compact 35 196608
T film_category InneDE 10 Compact 65 65536
T film_text MayiSAM 10 Dynamic 118 119616
T inventary InnoDE 10 Compact 39 180224
T language InneDE 10 Compact 2730 16384
T payment InneDE 10 Compact 98 1589248
I rental InneDE 10 Compact EE 1589248
1 staff InnoDE 10 Compact 327GE 65536
1 store InnoDB 10 Compact 8192 16384

{Qﬁltrr albijects

| Maintenance > | | Refresh |

And choosing Maintenance for a table:
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Figure 1.40 Schema Inspector: Maintenance

|ene MySQL Workbench
My Lozal example.com DB (sakil) | A
ol oJdlE & d & | O[S

sakila =

S‘C_HE““S el m Columns | Indexes  Triggers Views Stored Procedures  Functions — Events
{ CL Filter abjects )

v B sakila Juiar Enginm. Table Maintenance Operations
Tabies I actor InnaDE
0 ] address InnoDE Select tables and click the operation you want to perform.
» T Views w InnoDE NOTE: S5ome commands may require locking tables until completion,
0 Stored Procedures = c_a:egor\l nne! which may take a long time for large tables.
» B Functions I city InneDE

» B st 1 country InnoDE Analyze Table
i |
i ;uswmer Anoes Analyzes and stores the key distribution for a table.
I film InneDE During the analysis, the table is locked with a read lock for InnoDE and MyISAM,
T film_actor InnoDE
0 film_category InneDE O | Don't write to BINLOG (local) Analyze Table
T film_text MylSAN
1 inventory InnoDE
I language InnaDB Optimize Table
I payment tanoD)8 Reorganizes the physical storage of table data and associated index data,
j rental InnoDE to reduce storage space and improve | /O efficiency when accessing the table.
[ staff InneDE
1 store InnoDE

__| Optimize FULLTEXT only HNumber of words to optimize per run: 2000

O | Don't write to BINLOG (local) Optimize Table

Check Table

e | CHECK TABLE checks a table or tables for errors,
Schema: sakila For MylSAM tables, the key statistics are updated as well.

o | #| [ Fast || Changed Check Table

Checksum Table
CHECKSUM TAELE reports a checksum for the contents of a table.

0 | Quick (if supported) Checksum Table
< Summary List

For additional information, see Schema Inspector.
Cascaded DELETE Statements Generator
You can generate a series of DELETE statements needed to delete a row from that table, which includes

rows from other tables that reference it, recursively. The SELECT version allows you to preview what rows
would be deleted. Right click a table and select Copy to Clipboard, Delete with References.
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Figure 1.41 Cascading SELECT

8en0e
#% | My local example.com DB (sakila) |
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SCHEMAS o @E | FFAEAOB OOR wa @E
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» [T actor 5 AND customer.customer_id = @customer_id_to_select;
» [T address 6@ SELECT rental.®
S p—— 7 FROH rental. customer
— oy B WHERE “customer’ . 'customer_id" = “rental’ . customer_id’
> city 9 AND customer.customer_id = gcustomer_id_to_select;
» [T country 18 ® SELECT customer.®
»7T custome- 11 FROH customer
'_. i Select Rows - Limit 1000 WHERE customer.customer_id = @custemer_id_to_select:

> fim_act Copy to Clipboard

1 fim_cag Send to SQL Editor

Name (shaort)

D [=[&)

» [ fim_tex Name (long)
» [ invento)  Create Table... Select All Statement
» [0 languag  Create Table Like... ¥ Insert Statement
» [T paymen  Alter Table... Update Statement
» [T rental Table Maintenance... Delate Statement
> : 5T Drop Table... Create Statement
| Object Infa Truncate Table... Join Selected Tables
Table: customer Search Table Data... Delete with References
s
custamer id o Refresh All
atone_id Ly L
first_name wvarchar(45)
last_name varchar{45)
email varchar{50)
address_id srnallint(3) UN
active thnyint(1)
create_date datetime
last_update timestamp 100 5 113 |1 error found

pfteusiog reverse enginesred schems f0r SAln  ——

Table Templates

Define templates of tables with commonly used columns, to be used to create new tables in a live

connection or in an EER model. In the SQL Editor, choose Create Table Like...

right sidebar. For additional information, see Section 9.6, “Table Templates”.

Vertical Text

, or in Modeling, use the

A Vertical Text output option for queries (equivalent to \G from the command-line Client) was added. To
execute, choose Query, Execute Current Statement (Vertical Text Output).
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Figure 1.42 Vertical Text (\G)
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Improved Visual Explain

The Visual Explain output was improved.
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Figure 1.43 Visual Explain: Workbench 5.2

B0 FFRACB OOR « a=

1. SELECT CONCAT (customer.last_name, ', ', customer.first_name) AS customer,

2 address.phone, film title

3 FROM rental INMER JOIN custemer ON rental.customer_id = customer.customer_id
4 INNER JOIN address ON customer,address_id = address.address_id

5 INNER JOIN inventory ON rental.inventory_id = inventory.inventory_id

6 INNER JOIN film ON inventory.film_id = film.film_id

7 WHERE rental.return_date I5 NULL

L] AND rental_date + INTERVAL film, rental_duration DAY < CURRENT_DATE()

9 LIRIT 5;

W% 2 99

Spacing: == e+ W
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Figure 1.44 Visual Explain: Workbench 6.0

GH FFHLO BMOOR vaIE

1% SELECT CONCAT{customer.last_name, °, ', customer, first_name) AS customer,
i address.phone, film.title
3 FROM rental INNER JOIN customer ON rental.customer_id = customer. customer_id
L] INNER JOIN address ON customer . address_id = address.address_id
1 INNER JOIN inwentory ON rental.inventory_id = inventory.inventory_id
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L] LINIT 5
100K % 6B
Spaging: *% |a

attached_candition[1] [rental);
(isnull("sakilarental “retum_date') and ([ sakia’ “rental’. reral_date” + interval “sakia’  film " rental_duration’ day) < <caches-{curdate())])

Explain

Improved Server Status

Additional server status information was added, and the user interface was improved. Select Server
Status from the Management tab to open this window.
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Figure 1.45 Server Status: Workbench 5.2
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Figure 1.46 Server Status: Workbench 6.0
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Enterprise Features

Support for MySQL Enterprise features in the Commercial Edition of MySQL Workbench was added. From
within the Management tab for an open connection, look for the following products under the heading
MySQL Enterprise:

MySQL Enterprise Backup (MEB): A GUI front end for the MEB tool. After installing a Commercial
Edition of MySQL Workbench and MySQL Enterprise Backup, MySQL Workbench will check for and
handle the prerequisites. Backup recovery is also supported. This plugin supports MEB with local and
remote installations of Linux and macOS, and locally for MySQL Windows.

MySQL Audit Log | nspector: A GUI for browsing the contents of generated logs by the commercial
Audit Log Plugin. Powerful filtering and search capabilities are available. Fast browsing is provided

by caching the log data locally in an encrypted file. This plugin supports MEB with local and remote
installations of Linux and macOS, and locally for Microsoft Windows.

Database Migration Features

SQL Anywhere and SQLite are now supported.

1.2 MySQL Workbench Editions

MySQL Workbench is available in the following editions:
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e Comuni ty Edition (Open Source, GPL) -- This is the foundation for all other editions
e Standard Edition (Commercial)

 Enterprise Edition (Commercial)

For details about each edition, see http://www.mysql.com/products/workbench/features.html

For more information about the Enterprise edition, visit http://www.mysqgl.com/enterprise
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Chapter 2 Installation
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MySQL Workbench is available for Windows, Linux, and macOS.

Binary distributions of MySQL Workbench are available for the preceding platforms. Source code
distributions are also available as at ar . gz package, or an RPM package.

MySQL Workbench downloads are available at http://dev.mysqgl.com/downloads/workbench/. The source
code is also available on GitHub.

The following sections explain the installation process for each of these platforms.

2.1 System Requirements

MySQL Workbench is available on a number of operating systems and platforms. For information about
those platforms that are officially supported, see http://www.mysql.com/support/supportedplatforms/
workbench.html on the MySQL website.

General Requirements

General requirements and considerations that apply to all operating systems.

» MySQL server: Although it is not required, MySQL Workbench is designed to have either a remote or
local MySQL server connection. For additional information about connecting to a MySQL server, see
Chapter 5, Connections in MySQL Workbench. For additional information about installing a MySQL
server, see Installing and Upgrading MySQL.

Data modeling does not require a MySQL server connection.

Some features take advantage of MySQL server features, and as such, they require more recent
versions of MySQL Server. For example, the Performance Dashboard requires MySQL Server 5.6 or
higher.

e Simultaneous client connections: Opening a MySQL connection from the MySQL Workbench
home page opens a new connection tab in MySQL Workbench for that connection. Each of these tabs
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Requirements for Linux

requires two MySQL connections to perform basic tasks, such schema discovery and SQL execution.
Additionally, performing management related tasks, such as Server Status, requires two additional
MySQL connections. Essentially, this means that each MySQL connection tab in MySQL Workbench
requires four available connections to MySQL. For additional information about "Too many connection”
related errors, see Too many connections.

This connection requirement doubles with each connection tab opened in MySQL Workbench, even if
the two connection tabs point to the same MySQL server. SQL editor tabs share their connections, so
having multiple SQL editor and SQL results tabs does not affect the number of required connections.

Note

@ On startup, the application checks the OpenGL version and chooses between
software and hardware rendering. To determine which rendering method is being
used, open the Help menu and choose the System Info item.

Requirements for Linux

» The requirements for Linux are embedded within their respective packages. Use the platform specific
tool (for example, yum or apt) to install the package and their dependencies.

* The "Save password in keychain" functionality requires gnone- keyr i ng to store the passwords. Note
that on KDE systems, the gnone- keyr i ng daemon is not started by default.

» For Linux and macOS, the MySQL server administration features require sudo privileges to execute
several commands. The sudo user must be capable of executing the following system commands:

[ usr/ bi n/ sudo

[ usr/ bi n/ nohup
[ usr/ bin/uptine
[ usr/ bi n/ whi ch
[ usr/ bi n/ st at

/ bi n/ bash
/ bi n/ mkdi r
/bin/rm
/bin/rmdir
/ bi n/ dd
/ bin/cp
/bin/ls

Additionally, the sudo user must keep the HOVE environment variable when executing system
commands, which means adding the following to / et ¢/ sudoer s:

env_keep +=" HOVE"

For MySQL Workbench to execute MySQL Enterprise Backup commands, the sudo user must also be
able to execute the MySQL Enterprise Backup binary.

Requirements for Windows
» Microsoft .NET Framework 4.5

» Microsoft Visual C++ 2015 Redistributable Package
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Note
@ The 2013 version was changed to 2015 with MySQL Workbench 6.3.9.

* Windows 7 and above

Note
@ MySQL Workbench 6.1 supports earlier versions of Windows, including Vista.

2.2 Command-Line Options

In addition to platform-specific command-line options, MySQL Workbench has the following command-line

options:
Note
@ On Microsoft Windows, the command-line options contain one leading dash instead
of two. For example, use - | og- | evel for Microsoft Windows and - - | og- | evel
for Linux and macOS.
* --log-1evel I evel : Controls the verbosity level for logging output from Workbench.

With increasingly levels of verbosity, the valid values for | evel are: error, warning, info, debugl,

debug?2, and debug3.

The location of the generated log files, such as wb. | og, are as follows:

Table 2.1 Default location of generated MySQL Workbench log files

Platform Default location

Linux ~/ . mysql / wor kbench/ | og/

macOS ~/ Li brary/ Application Support/Wrkbench/ | og/

Microsoft Windows C:\ User s\ user _nameAppDat a\ Roani ng\ MySQL\ Wor kbench\ | og\

e --adm n instance: Open an administration tab to the named MySQL instance.

e --upgrade-nysql - dbs: Open the Migration Wizard tab.

e --migration: Open the Migration Wizard tab.

* --log-to-stderr:Alsologtostderr.

* --versi on: Show MySQL Workbench version number and exit.

* --verbose, -v:Enable diagnostics output.

e --query [connection|connection_string]:

« Empty: Open a query tab and prompts for a connection.

« Connection: Open a hamed connection.

< Connection_string: Create a connection based on the entered connection string, which should be in
the form $USER@HOST: $PORT.
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e --nodel nodel fil e: open the given EER model file.

e --script script:Open the given SQL file in a connection, typically used with the - - query
parameter.

» --run code: Execute the given code using the default language for GRT shell.
e --run-pyt hon scri pt: Execute the given code in Python.
e --run-script file:Execute Python code from a file.

» --open file:Open the given file at startup. Deprecated, so instead use specific types such as - -
script or--nodel .

e --quit-when-done: Quits MySQL Workbench after - - scri pt or - - r un finishes.

2.3 MySQL Workbench on Windows
2.3.1 Installing

MySQL Workbench for Windows can be installed using the MySQL Installer that installs and updates all
MySQL products on Windows or the standalone Windows MSI Installer package.

Important

A Installing MySQL Workbench using a Windows MSI Installer package requires
either Administrator or Power User privileges.

Requirements for Windows
» Microsoft .NET Framework 4.5

» Microsoft Visual C++ 2015 Redistributable Package

Note
@ The 2013 version was changed to 2015 with MySQL Workbench 6.3.9.

* Windows 7 and above

Note
@ MySQL Workbench 6.1 supports earlier versions of Windows, including Vista.

Installation Using MySQL Installer
The general MySQL Installer download is available at http://dev.mysqgl.com/downloads/windows/installer/.
The MySQL Installer application can install, upgrade, and manage most MySQL products, including
MySQL Workbench.

This is the Recommended Approach

Managing all of your MySQL products, including Workbench, with MySQL Installer is the recommended
approach. It handles all requirements and prerequisites, configurations, and upgrades.
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When executing MySQL Installer, you may choose MySQL Workbench as one of the products to install. It
is selected by default, and essentially executes the standalone Installer Package described below.

Installation Using the Windows MSI Installer Package

The standalone download is available at http://dev.mysql.com/downloads/workbench/.

MySQL Workbench can be installed using the Windows MSI Installer package. The MSI package bears the
name nysql - wor kbench- comuni t y- ver si on-wi nar ch. nsi , where ver si on indicates the MySQL
Workbench version number, and ar ch the build architecture (winx64).

Note
@ The following procedure requires either Administrator or Power User privileges.

1. To install MySQL Workbench, right-click the MSI file and select the Install item from the pop-up menu,
or double-click the file.

2. Inthe Setup Type window you may choose a Conpl et e or Cust ominstallation. To use all features of
MySQL Workbench choose the Conpl et e option.

3. Unless you choose otherwise, MySQL Workbench is installed in C: \ %°ROGRAMFI LES% My SQL
\ MySQL Wor kbench 6.3 edition_type\, where “PROGRAMFI LES%is the default directory for
programs for your locale. The %°PROGRAMFI LES%directory is defined as C. \ Program Fi | es\ on
most systems.

2.3.2 Launching

To start MySQL Workbench on Windows, select Start, Programs, MySQL, then select MySQL
Workbench. This executes the My SQLWr kbench. exe file on your system.

Alternatively, start MySQL Workbench from the command line. To view the available command-line
options, issue the command My SQLWr kbench - hel p from the MySQL Workbench installation directory.
You will see the following output:

My SQLWor kbench. exe [<options>] [<name of a nodel file or sql script>]

Opt i ons
-swr endering Force the diagram canvas to use software rendering instead of OpenG.
-query [<connection>| <connection string>]
Open a query tab and ask for connection if nothing is specified

I f named connection is specified it will be opened, el se connection
will be created based on the given connection string, which shoul d
be in form <user>@host >: <port >

-adm n <i nstance> Open a administration tab to the naned instance

- upgr ade- nysql - dbs Open a migration wi zard tab

-nmodel <nodel file> Open the given EER nodel file

-script <sqgl file> Open the given SQ file in an connection, best in conjunction with
a query paraneter

-run-script <file> Execute Python code froma file

-run <code> Execute the given Python code

-run- pyt hon <code> Execute the given Python code

-mgration Open the Mgration Wzard tab

- qui t - when- done Quit Workbench when the script is done

-l og-to-stderr Also log to stderr

-help, -h Show command |ine options and exit

-1 og- | evel =<I| evel > Valid | evels are: error, warning, info, debugl, debug2, debug3

-verbose, -v Enabl e di agnosti cs out put
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-version Show Wor kbench versi on nunber and exit
-open <file> Open the given file at startup (deprecated, use script, nodel etc.)

Use the - swr ender i ng option if your video card does not support OpenGL 1.5. The - ver si on option
can be used to display the MySQL Workbench version number. The other options are self-explanatory.

MySQL Workbench may also be started from MySQL Notifier by choosing SQL Editor or Configure
Instance from the Notifier context menu. For additional information, see MySQL Notifier.

2.3.3 Uninstalling

The method for uninstalling MySQL Workbench depends on how you installed MySQL Workbench.
Removing MySQL Workbench After Installation Using the Installer Package

1. To uninstall MySQL Workbench, open the Control Panel and Choose Add or Remove Programs.
Find the MySQL Workbench entry and choose the Remove button. This will remove MySQL
Workbench.

Note

@ If you installed MySQL Workbench using the Installer package, it is not possible to
remove MySQL Workbench from the command line. Although you can manually
remove some of the components, there is no command-line option for removing
MySQL Workbench.

Removing the MySQL Workbench directory manually will not remove all the files
belonging to MySQL Workbench.

Removing MySQL Workbench After Installation from the MySQL Installer

Open the MySQL Installer for Windows, click Remove MySQL Products, choose MySQL Workbench, and
then Execute.

What Is Not Removed

Uninstalling MySQL Workbench does not remove your Workbench configuration directory. This directory
includes your MySQL connections, configuration settings, cache files, SQL snippets and history, logs,
custom modules, and more. These files are stored under your user's %AppDat a%directory.

\ Roam ng\ MySQL\ Wor kbench\ where "C:\username\AppData\Roaming\" is the

Note
@ By default, the Workbench configuration directory is C: \ user nanme\ AppDat a
value of your %AppDat a%Windows system variable.

Also, uninstalling Workbench does not remove the . nysql wor kbench schema that Workbench creates
when sharing SQL snippets across a MySQL connection. For additional information about shared snippets,
see Section 8.1.5, “SQL Snippets Tab".

2.4 MySQL Workbench on Linux
2.4.1 Installing

There are binary distributions of MySQL Workbench available for several variants of Linux, including
Fedora, Oracle Linux, and Ubuntu.
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Installation options include:

» Official MySQL Yum or APT repository packages: These binaries are built by the MySQL Release
team. For additional information about installing these, see Yum or APT. They contain the newest
versions of MySQL Workbench. Typically this package is hamed nmysql - wor kbench- comuni ty.

* Your Linux distributions repository packages: These binaries are built and maintained by members
of the Linux distribution you use, and not by the MySQL team. They are stable but the releases often lag
behind. Typically this package is named nmysqgl - wor kbench.

» Download official MySQL packages: Downloads are available at http://dev.mysql.com/downloads/
workbench.

» Download the source code and compile yourself: The source code is available at http://
dev.mysqgl.com/downloads/workbench as at ar . gz or RPM package.

Note
@ 32-bit binary builds are not available as of MySQL Workbench 6.2.0. You can use
the source code to build your own 32-bit version, as needed.

The procedure for installing on Linux depends on which Linux distribution you are using.
Requirements for Linux

» The requirements for Linux are embedded within their respective packages. Use the platform specific
tool (for example, yum or apt) to install the package and their dependencies.

» The "Save password in keychain" functionality requires gnomne- keyr i ng to store the passwords. Note
that on KDE systems, the gnone- keyr i ng daemon is not started by default.

» For Linux and macOS, the MySQL server administration features require sudo privileges to execute
several commands. The sudo user must be capable of executing the following system commands:

[ usr/ bi n/ sudo

[ usr/ bi n/ nohup
[ usr/ bi n/uptine
[ usr/ bi n/ whi ch
[ usr/ bi n/ st at

/ bi n/ bash
/ bi n/ nmkdi r
/bin/rm
[bin/rmdir
/ bi n/ dd
/ bin/cp
/bin/ls

Additionally, the sudo user must keep the HOVE environment variable when executing system
commands, which means adding the following to / et ¢/ sudoer s:

env_keep +=" HOVE"

For MySQL Workbench to execute MySQL Enterprise Backup commands, the sudo user must also be
able to execute the MySQL Enterprise Backup binary.
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Installing DEB packages

On Ubuntu, and other systems that use the Debian package scheme, you can either download and
install .deb packages or use the APT package manager.

Using the APT Package Manager
Important

A Your Linux distribution includes MySQL Workbench builds where "apt-get install
mysql-workbench" will install their build of the MySQL Workbench package. To use
the official MySQL Workbench builds as provided by the MySQL Release team, you
must install the official MySQL APT repository and choose the "mysql-workbench-
community" package instead of "mysql-workbench".

* First, install the MySQL APT repository as described in the MySQL APT Repository documentation. For
example:

shel | > sudo dpkg -i nysqgl-apt-config_0.5.3-1_all.deb
shel | > sudo apt-get update

* Next, install MySQL Workbench. You might have multiple Workbench packages available, so choose the
"mysql-workbench-community" version. For example:

shel | > sudo apt-get install mysqgl-workbench-conmmunity
Manually Installing a Package

You install MySQL Workbench using a command such as:

shel | > sudo dpkg -i package. deb

package. deb is the MySQL Workbench package name; for example, nysql - wor kbench-
comuni ty-ver si onlubul404- and64. deb, where ver si on is the MySQL Workbench version

number.
Note
@ You may be warned that certain libraries are not available, depending on what
you already have installed. Install the required libraries and then install the MySQL
Workbench package again.

Installing RPM packages

On Red Hat-based systems, and other systems that use the RPM package format, you can either
download and install RPM packages or use the Yum package manager.

the EPEL package repository. For additional information about installing EPEL, see

Note
@ Enterprise Linux systems, such as Oracle Linux and Red Hat, require access to
Installing Oracle Enterprise Linux and similar.

Using the Yum Package Manager
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Your Linux distribution includes MySQL Workbench builds where "yum install mysql-workbench" will install
their build of the MySQL Workbench package. To use the official MySQL Workbench builds as provided
by the MySQL Release team, you must install the official MySQL Yum repository and choose the "mysq|l-
workbench-community” package instead of "mysql-workbench".

 First, install the MySQL Yum repository as described in the MySQL Yum Repository documentation. For
example:

shel | > sudo rpm -Uvh nysql - communi ty-rel ease-el 7-7. noarch. r pm

* Next, install MySQL Workbench. You might have multiple Workbench packages available, so choose the
"mysql-workbench-community" version. For example:

shel |l > sudo yuminstall nysql -workbench-conmunity

Manually Installing a Package

shel | > sudo rpm -i package.rpm

package. r pmis the MySQL Workbench package name; for example, nysql - wor kbench-
comuni ty-version-1fc10. x86_64. r pm where ver si on is the MySQL Workbench version number.

Installing Oracle Enterprise Linux and similar
MySQL Workbench requires access to the EPEL repository. EPEL is a repository with additional RPM
packages that are not part of the core RHEL/OEL distribution. This includes packages (such as tinyxml)

that MySQL Workbench requires.

You need to set up the EPEL repository in yum to resolve the required dependencies. For example, using
Oracle Linux 6.8 you would:

shel | > wget http://downl oad. f edor aproj ect. or g/ pub/ epel / 6/ i 386/ epel -r el ease- 6-8. noarch. rpm
shel | > rpm -ivh epel -rel ease-6-8. noarch. rpm

shel | > yum repol i st

Loaded pl ugi ns: refresh-packagekit, rhnplugin
repo id repo name st at us
epel Extra Packages for Enterprise Linux 6 - x86_64 7,124

These instructions also apply to similar Linux distributions such as Red Hat Enterprise Linux, CentOS, and
Scientific Linux.

Next, follow the RPM-based installation documentation at Installing RPM packages.

2.4.2 Launching

After MySQL Workbench has been installed, it can be launched by selecting Applications, Programming,
MySQL Workbench from the main menu.

MySQL Workbench can also be launched from the command line on Linux. Type the command:

shel | > /usr/bi n/ nmysqgl - wor kbench --hel p
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This will display the available command-line options:

nysql - wor kbench [<options>] [<nane of a nodel file or sqgl script>]

Opti ons:

--force-swrender Force Xlib rendering
--force-opengl -render Force OpenGL rendering
--query [<connection>| <connection string>]
Open a query tab and ask for connection if nothing is specified.

I f naned connection is specified it will be opened, el se connection
wi || be created based on the given connection string, which should
be in form <user>@khost >: <port >

--adm n <instance> Open a administration tab to the named i nstance

- -upgr ade- nysql - dbs Open a migration w zard tab

--nmodel <nodel file> Open the given EER nodel file

--script <sql file> Open the given SQL file in an connection, best in conjunction with
a query paraneter

--run-script <file> Execut e Python code froma file

--run <code> Execut e the given Pyt hon code

--run-pyt hon <code> Execut e the given Pyt hon code

--mgration Open the Mgration Wzard tab

--qui t -when- done Qui t Workbench when the script is done

--log-to-stderr Also log to stderr

--help, -h Show conmand |ine options and exit

--10g-1evel =<| evel > Valid | evels are: error, warning, info, debugl, debug2, debug3

--verbose, -v Enabl e di agnosti cs out put

--version Show Wor kbench versi on nunmber and exit

--open <file> Open the given file at startup (deprecated, use script, nodel etc.)

2.4.3 Uninstalling

The procedure for uninstalling MySQL Workbench on Linux depends on the package you are using.

Note
@ When using apt, the official package name at dev.mysqgl.com is nysq|l -
wor kbench- conmmuni t y, whereas most Linux distributions use the name nysql -
wor kbench. Adjust the following commands accordingly.
Uninstalling DEB packages

To uninstall a Debian package, use the following:

shel | > sudo apt-get renpve nysgl - wor kbench-community

Or, alternatively:

shel | > sudo dpkg -r nysqgl - wor kbench- communi ty

This command does not remove the configuration files. If you wish to also remove the configuration files,
use this command:

shel | > sudo dpkg --purge nysql - wor kbench- communi ty

Uninstalling RPM packages
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wor kbench- communi t y, whereas most Linux distributions use the name nysql -

Note
@ When using yum, the official package name at dev.mysgl.com is nysql -
wor kbench. Adjust the following commands accordingly.

To uninstall an RPM package, use this command:

shel | > sudo yum renove nysql - wor kbench- comuni ty

Or, alternatively:

shel | > sudo rpm -e nysql - wor kbench- conmuni ty

This command does not remove the configuration files.

What Is Not Removed
By default, uninstalling MySQL Workbench does not remove your Workbench configuration directory.
This directory includes your MySQL connections, configuration settings, cache files, SQL snippets and

history, logs, custom modules, and more. These files are stored under your user's . nysql / wor kbench/
directory.

Note
@ By default, the Workbench configuration directory is ~user nane/ nysql /
wor kbench/ where "~username" is the path to your user's home directory.

Also, uninstalling Workbench does not remove the . nysql wor kbench schema that Workbench creates

when sharing SQL snippets across a MySQL connection. For additional information about shared snippets,
see Section 8.1.5, “SQL Snippets Tab”.

2.5 MySQL Workbench on macOS

2.5.1 Installing

MySQL Workbench for macOS is distributed as a DMG file. The file is named nysql - wor kbench-
conmuni ty- ver si on- osx. dng, where ver si on is the MySQL Workbench version.

Downloads are available at http://dev.mysqgl.com/downloads/workbench/.

To install MySQL Workbench on macOS, download the file. Double-click the downloaded file. You will be
presented with the installation window shown in the figure that follows.
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Figure 2.1 MySQL Workbench macOS Installation Window

MySQL.

Workbench 6.3

Drag the MySQL Workbench icon to the Applications folder.

Drag the MySQL Workbench icon onto the Applications icon as instructed. MySQL Workbench is now
installed.

You can now launch MySQL Workbench from the Applications folder, or from the command line:

shel | > / Appl i cati ons/ MySQLWr kbench. app/ Cont ent s/ MacOS/ MySQLWor kbench - - hel p

This will display the available command-line options:

MySQLWor kbench [ <options>] [<nane of a npdel file or sqgl script>]
Opt i ons:
--query [<connection>| <connection string>]
Open a query tab and ask for connection if nothing is specified.
I f naned connection is specified it will be opened,
el se connection will be created based on the given connection string,
whi ch shoul d be in form <user>@thost >: <port >

--adm n <instance> Open a administration tab to the naned instance

- - upgr ade- nysql - dbs Qpen a migration wi zard tab

--nodel <nodel file> Open the given EER nodel file

--script <sqgl file> Qpen the given SQ file in an connection, best in conjunction
with a query paraneter

--run-script <file> Execute Python code froma file

--run <code> Execute the given Python code

--run- pyt hon <code> Execute the given Python code

--mgration Open the Mgration Wzard tab

--qui t -when- done Quit Workbench when the script is done

--log-to-stderr Also log to stderr

--help, -h Show conmand |ine options and exit

--1og-1evel =<I evel > Valid levels are: error, warning, info, debugl, debug2, debug3

--verbose, -v Enabl e di agnosti cs out put

--version Show Wor kbench versi on nunber and exit

--open <file> Open the given file at startup (deprecated, use script, nodel etc.)
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2.5.2 Launching

To launch MySQL Workbench on macOS, open the Applications folder in the Finder, then double-click
MySQL Workbench.

It is also possible to start MySQL Workbench from the command line:

shel | > open MySQ_Wor kbench. app [options] [nodel _file]

Specifying options and/or a model file is optional.
2.5.3 Uninstalling

To uninstall MySQL Workbench for macOS, locate MySQL Workbench in the Applications folder, right-
click, and select Move to Trash.

What Is Not Removed

By default, uninstalling MySQL Workbench does not remove your Workbench configuration directory. This
directory includes your MySQL connections, configuration settings, cache files, SQL snippets and history,
logs, custom modules, and more. These files are stored under your user's My SQL/ Wor kbench/ folder.

Application Support/MSQL/ Wr kbench where "~username” is the path to

Note
@ By default, the Workbench configuration directory is ~user nane/ Li brary/
your user's home directory.

Also, uninstalling Workbench does not remove the . nysql wor kbench schema that Workbench creates
when sharing SQL snippets across a MySQL connection. For additional information about shared snippets,
see Section 8.1.5, “SQL Snippets Tab”.
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3.1 User Accessibility Options

Fonts

MySQL Workbench includes methods to improve user accessibility.

Under Preferences, modeling fonts are adjustable from the Appearance section of the Modeling menu:
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Figure 3.1 Appearance Preferences

General Editars
¥ sQL Editar
Query Editor
Object Editors
SQL Execution
Administration
¥ Modeling
Defaults
MysQL
Diagram
Appearance
Fonts & Colors
Others

Choose the character set under the Configure Fonts For setting (typically leave the default setting here)

Color Presets

Colors available when creating tables, views etc

#98BFDA
#FEDESS
#O8DBAS
#FESB98
#FESBFE
#FFFFFF

Fonts

Configure Fonts For:

Default (Western)

Colors available when creating layers, notes etc

#FFEEEC
#FEFDED
#EAFFES
#ECFDFF
=FOF IFE
#FFEBFA

Location
Text Figure Text
Connection Caption
Layer Title

Table Figure Items
Table Figure Section
Table Figure Title
Wiew Figure Title

Font

Tahoma 11
Tahoma 11
Tahoma 11

Routine Group Figure Ite... Tahoma 12
Routine Group Figure Title Tahoma Bold 12

Tahoma 11

Tahoma Baold 11
Tahoma Bold 12
Tahoma Bold 12

and then adjust the model fonts to fit your needs.

The font types and sizes for other GUI elements are set under the Fonts & Colors tab:
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Figure 3.2 Fonts & Color Preferences

General Editars
¥ sQL Editar
Query Editor
Object Editors
SQL Execution
Administration
¥ Modeling
Defaults
MysQL
Diagram
Appearance
Fonts & Colors
Others

N

Fonts

SGL Editor:
Resultset Grid:
Scripting Shell;

Script Editor:

Color Scheme

Select your scheme:

Note

Consolas 10
Tahoma &
Consolas 10

Consolas 10

System Default

Global font for SQL text editors
Resultset grid in SQL Editor
Scripting Shell output area

Code editors in scripting shell

¥ The scheme that determines the core colars.

Font changes require a refresh or restart before they take effect.

The following figure shows the SQL Editor after changing the Editor font size from 10 to 30:
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Figure 3.3 SQL Editor with Font size 30
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Color Presets

Here you define the colors used in EER diagrams for the tables, views, layers, and notes. You can edit or
add additional color choices by entering their ASCII values.

Theming

On Windows, the Fonts & Colors preference tab also includes a "Color Scheme" configuration section.

From here, you can enable the High Contrast color theme. This theme preference affects the MySQL
Workbench GUI.
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Microsoft Active Accessibility (MSAA)

Figure 3.4 High Contrast Preference

,.
&) Warkbench P_ -
General Editors
¥ sQL Editar FailE
Query Editor sQL Editor: Consolas 10 Global font for SQL text editors
Object Editars
SQL Bxecution Resultset Grid: Tahoma & Resultset grid in SQL Editor
Administration
¥ Modeling - . .
Scripting Shell: Consolas 10 Scripting Shell output area
Defaults
M_‘I'SQL Script Editor: Consolas 10 Code editors in scripting shell
Diagram
Appearance
Fonts &Colors Color Scheme
Advanced Select your scheme: | High Contrast l:]The scheme that determines the core col
Others System Default
Windows 7
Windows 8
‘Windows & (alternative)
High Contrast
I
4 T 3

Microsoft Active Accessibility (MSAA)

On Windows, MySQL Workbench supports MSAA, which enables the use of screen reader applications
with MySQL Workbench.

3.2 Workbench Preferences

Use the Preferences menu to configure MySQL Workbench to your specific needs. This menu is divided
sections, as described below:

» General Editors: General-purpose editor options, such as SQL parsing options.

» SQL Editor: SQL editor related preferences that also includes subsections for the Query Editor, Object
Editor, and SQL Execution.

* Administration: Tools used by the Administrator functionality.

» Modeling: Model related preferences that also includes subsections for Defaults, MySQL (MySQL
specific settings), Diagram (EER), and Appearance (model colors and fonts).

» Fonts & Colors: Change fonts for tools such as the SQL editor and results grid.

e Others: Miscellaneous options.
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General Editors Preferences

A more detailed discussion of these options follows.

3.2.1 General Editors Preferences

This section describes the preference options that apply to general-purpose editors (see the figure that
follows).

Figure 3.5 Preferences: General Editors

General Editors

¥ sqL Editar
Query Editor
Object Editors
SQL Execution

SGL Parsing in Code Editors
Default SQL_MODE for syntax checker:

SQL Identifiers are Case Sensitive

Administration
¥ Modeling
Defaults
MySQL Indentation
Diagram
Appearance
Fonts &Colors
Others

Mon-Standard SQL Delimiter:  §$

[] Tab key inserts spaces instead of tabs

Indent width: 4 How many spaces to insert when indenting with the tab key.

Tab width: 4 Howe many spaces wide are tab characters.

SQL Parsing in Code Editors

SQL properties that can be set include the SQL_MODE, case sensitivity of identifiers, and the SQL delimiter
used.

» Default SQL_MODE for syntax checker: Optionally configure the SQL_MODE for the SQL editor's
SQL syntax checker.

The document property Sql Mbde defines SQL_ MODE for all operations affecting SQL parsing at the
document scope. The purpose of this option is to preserve the consistency of SQL statements within the
document.

The property has the following functions:

* Sets the SQL_MODE DBMS session variable to the value stored in the Sql Mbde property of the
document when performing reverse engineering, forward engineering, or synchronization operations.
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* Honors the SQL_MODE values defined in Sgl Mode so that SQL parsing is correct.

Only a subset of all possible SQL_MODE values affect the MySQL Workbench SQL parser. These
values are: ANSI _QUOTES, Hl GH_NOT_PRECEDENCE, | GNORE_SPACE, NO_BACKSLASH_ESCAPES,
Pl PES_AS CONCAT. Other values do not affect the MySQL Workbench SQL parser and are ignored.

If the value of Sgl Mbde is not set, the default value of the SQL_ MODE session variable defined by

the server stays unchanged during operations with the server. However, the MySQL Workbench

SQL parser behaves as if SQL_MODE is also not set. This may potentially lead to inconsistencies in
parsing of SQL statements stored in the document. If you choose to not set the Sgl Mode property,
ensure that the default SQL_ MODE variable defined by the server does not contain any values from the
following list: ANSI _QUOTES, HI GH_NOT_PRECEDENCE, | GNORE_SPACE, NO_BACKSLASH_ESCAPES,
Pl PES_AS_CONCAT.

The Sgl Mbde property is defined in two locations: globally and at document scope. MySQL Workbench
uses the global property to initialize the document property for each new document created. For each
document, the property value defined at document scope always has higher priority over the one defined
globally.

* []1SQL Identifiers are Case Sensitive: Whether to treat identifiers separately if their names differ only
in letter case. This is enabled by default.

* Non-Standard SQL Delimiter: [$$]. Define the SQL statement delimiter to be different from the normally

used delimiter (such as ";"). Change this if the deliminator you normally use, specifically in stored
routines, happens to be the current setting.

Indentation

Note
@ This preference section was added in MySQL Workbench 6.2.4.

» [] Tab key inserts spaces instead of tabs

 Indent width: [4] The number of spaces inserted after pressing Tab -- this assumes that the Tab key
inserts spaces instead of tabs option is enabled

» Tab width: [4] The width (humber of spaces) that tab characters are displayed as in MySQL Workbench

3.2.2 SQL Editor Preferences

This section provides configuration options that affect the SQL Editor functionality in MySQL Workbench.

As the following figure shows, the SQL Editor preferences has three additional sections: Query Editor,
Object Editors, and SQL Execution.

Preferences: SQL Editor: Main

SQL Editor
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Figure 3.6 Preferences: Main SQL Editor Section

General Editars
¥ SQL Editar
Query Editor Save snapshot of open editors on dose
Object Editors
SQL Execution
Administration
¥ Modeling
Defaults [] create new tabs as Query tabs instead of File
MysQL
Diagram Restore expanded state of the active schema objects
Appearance
Fonts & Colors
Others

6L Editor

Auto-save scripts interval: 10 seconds

Sidebar

Show Schema Contents in Schema Tree

[ Show Metadata and Internal Schemas

[7] Combine Management Tools and Schema Tree

MySQL Session

DBMS connection keep-alive interval (in seconds): 600
DBMS connection read time out {in seconds): &00

DBMS connection time out (in seconds): &0

Other

Internal Workbench Schema: .mysqworkbench

Interval to perform auto-saving of all open script tabs.
*  The scripts will be restored from the |ast auto-saved version
if Workbench unexpectedly quits.

This schema will be used by Workbench.
to store information reguired on
certain operations.,

"Safe Updates”. Forbid UPDATEs and DELETES with no key in WHERE dause or no LIMIT dause. Requires a reconnection.

» Save snapshot of open editors on close: Enabling will save and reload the SQL Editor tabs after
closing/opening MySQL Workbench (including after an unexpected crash).

» Auto-save scripts interval: Frequency of the auto-saves.

» Create new tabs as Query tabs instead of File: By default, opening a new SQL Editor tab opens as an
SQL File tab. Check this option if you prefer the simpler Query tabs that, for example, will not prompt to

be saved when closed.

» Restore expanded state of the active schema objects: Group nodes that were previously expanded
in the active schema when the SQL editor was last closed are re-expanded and loaded. This is enabled

by default.

Sidebar

» Show Schema Contents in Schema Tree: Enumerating, populating, and drawing large numbers of
items can significantly increase loading times. For this reason, this facility can be switched off for models

containing large numbers of schemata and tables.

» Show Data Dictionaries and Internal Schemas: Whether to show data directories and internal
schemas in the schema tree (such as | NFORVATI ON_SCHEMA, mysqgl, and schemas starting with ".").
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« Combine Management Tools and Schema Tree tab: This affects the Object Browser in the left
sidebar, and this option can also be toggled from the sidebar. The management tools and schema tree
can be viewable as separate tabs, or as a single long list.

MySQL Session

» DBMS connection keep-alive interval (in seconds): [600]. Time interval between sending keep-alive
messages to the DBMS. Set to 0 to not send keep-alive messages.

» DBMS connection read time out (in seconds): [600]. The maximum amount of time the query can
take to return data from the DBMS. Set 0 to not check the read time out.

 DBMS connection time out (in seconds): [60]. Maximum time to wait before a connection attempt is
aborted.

Other

* Internal Workbench Schema: [. nysql wor kbench]. This schema is used by MySQL Workbench to
store information required for certain operations, such as saving shared SQL snippets.

* []:"Safe Updates", forbid UPDATE and DELETE queries to execute that lack a corresponding key in a
WHERE clause, or lack a LIMIT clause. Setting this option requires a MySQL server reconnection.

This makes it possible to catch UPDATE and DELETE statements where keys are not used properly and
that would probably accidentally change or delete a large number of rows.

Preferences: SQL Editor: Query Editor

The following figure shows the preference options that apply to the Query Editor.
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Figure 3.7 Preferences: SQL Editor: Query Editor

General Editors
¥ sqL Editar
Query Editor Enable Code Completion in Editors
Object Editors
SQL Execution
Administration [ Wse UPPERCASE keywords on completion
¥ Modeling
Defaults Comment type to use for comment shortcut:
MysQL
Diagram Max syntax error count: 100

Productivity

Automatically Start Code Completion

Appearance
Fonts & Colors
Others

Max number of result sets: 50

SGL Beautifier
Change keywords to UPFER CASE

Productivity

* Enable Code Completion in Editors: The SQL Editor offers Auto-complete functionality by either
pressing the keyboard shortcut (Modifier + Space), or it will start automatically if the Automatically
Start Code Completion preference is enabled.

* Automatically Start Code Completion: Enabled by default, this will automatically execute the code
auto-completion feature while editing SQL in the SQL Editor. If disabled, you will instead use the
keyboard shortcut Modifier + Space to execute the auto-completion routine.

e Use UPPERCASE keywords on completion: Normally keywords are shown and inserted as they come
from the code editor's configuration file. This setting will always write completed keywords as uppercase.

« Comment type to use for comment shortcut: [- - ]. Defaults to "--", with "#" as another option.

» Max syntax error count: Large complex scripts may contain errors. Further, a syntax error early on can
lead to subsequent syntax errors. For these reasons, it is possible to limit the number of errors displayed
using this option. The default is 100 error messages.

e Max number of result sets: Maximum number of result sets for SQL queries that can be opened for a
single SQL editor. Defaults to 50. Reaching the limit emits a warning.
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Note
This option was added in MySQL Workbench 6.2.4.

K

SQL Beautifier

* []Change keywords to UPPER CASE: Enabled by default, executing the SQL beautifier will uppercase
all SQL keywords.

Preferences: SQL Editor: Object Editors

The following figure shows the preference options that apply to all object editors.

Figure 3.8 Preferences: SQL Editor: Object Editors

General Editars
¥ SQL Editor
Query Editor
Object Editors
SQL Execution
Administration
¥ Modeling
Defaults
MysQL
Diagram
Appearance
Fonts &Colors
Others

Online DDL

Online DOL

Default algorithm for ALTER. table:

Default lock for ALTER table:

Views

Reformat DOL for Views

Default

Default

» Default algorithm for ALTER table: The default algorithm selected when performing ALTER TABLE
operations in MySQL Workbench. The setting can also be adjusted for each ALTER TABLE operation.
Options include "In-Place" (preferred) and "Copy", see the online DDL documentation for more

information.

» Default lock for ALTER table: The default lock setting for allowing concurrent queries with ALTER
TABLE in MySQL Workbench. This setting can also be adjusted for each ALTER TABLE operation.
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SQL Editor Preferences

Options include "None", "Shared", and "Exclusive", see the online DDL documentation for more
information.

Views

» Reformat DDL for Views: Whether to automatically reformat the View DDL that is returned by the
MySQL Server.

Note
@ The MySQL Server does not store the formatting information for View definitions.

Preferences: SQL Editor: SQL Execution

The following figure shows the preference options that apply to SQL execution.

Figure 3.9 Preferences: SQL Editor: SQL Execution

General Editors
¥ 5L Editor
Query Editor Max. query length to store in history (in bytes): 65536
Object Editors
SQL Execution [ Continue SQL script execution on errors (by default)

General

Administration Leave autocommit mode enabled by default

¥ Modeling
Defaults Progress status update interval (in miliseconds): 500
MySQL
Diagram
Appearance SELECT Query Results

Fonts & Colors Limit Rows
Others
Limit Rows Count: 1000

Max. Field Value Length to Display (in bytes): 258
[ Treat BINARY,VARBIMARY as nonbinary character string

Confirm Data Changes

General

* Max query length to store in history (in bytes): Queries that exceed this size will not be saved in the
history when executed. The default is 65536 bytes, and setting to 0 means there is no limit (all queries
will be saved).

» Continue on SQL Script Error: Should an error occur while executing a script, this option causes
execution to continue for the remainder of the script.
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Administration Preferences

e Leave autocommit mode enabled by default: Toggles the default autocommit mode for connections.
When enabled, each statement will be committed immediately.

Note
@ All query tabs in the same connection share the same transaction. To have
independent transactions, you must open a hew connection.

» Progress status update interval: When executing long running queries over a slow connection, you
may need to increase this value to prevent excess load on the connection. Defaults to 500 milliseconds.

SELECT Query Results

» Limit Rows: Queries can sometimes return an excessive number of rows, which can heavily load
the connection, and take time to display in MySQL Workbench. To prevent this, you can set a more
moderate value here. This limit is defined by the Limit Rows Count option.

e Limit Rows Count: Specify the maximum number of result rows to return. Defaults to 1000.

» Max. Field Value Length to Display: To avoid display problems due to excessive field length, it is
possible to set the maximum field length to display (in bytes). Defaults to 256.

» Treat BINARY/VARBINARY as non-binary character string: Binary byte string values are not
displayed by default in the results grid, but are instead marked as BLOB values. These can then be
viewed or edited with the BLOB editor. Nonbinary character string values are displayed in the results grid,
and can be edited in the grid cell or using the BLOB editor.

If this option is turned on, data truncation may result: Binary byte string values may contain null bytes as
part of their valid data, whereas for nonbinary character strings, a null byte terminates the string.

« Confirm Data Changes: In the SQL Editor, if you edit table data and then click the Applying changes
to data button, MySQL Workbench launches a wizard to step you through applying your changes.
This gives you a chance to review the SQL that will be applied to the live server to make the requested
changes. If this option is deselected, the changes will be applied to the server without the wizard being
displayed and without giving you a chance to review the changes that will be made.

3.2.3 Administration Preferences

This section provides configuration options that affect the Administration functionality in MySQL
Workbench (see the figure that follows).
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Figure 3.10 Preferences: Administration

General Editars
Data Export and Import

¥ sqQL Editer

Query Editor Path to mysgldump Tool: Leave blank to use bundled version.

Object Editors

SQL Execution
Administration

¥ Modelin ion wi
N Export Directory Path:  C:\Jsers\pholsen\Documents\dumps Location where dump files should

Path to mysql Toal: Leave blank to use bundled wersion.

Defaults

MysQL

Diagram

Appearance
Fonts & Colors
Others

be placed by default.

Data Export and Import

» Path to mysqgldump tool: Path to your local mysgldump binary. Leave it blank to use the bundled
mysqldump binary.

» Path to mysql tool: Path to your local mysql client binary. Leave it blank to use the bundled mysq|l
binary.

« Export Directory Path: Directory where your exported mysgl dumps are located.

3.2.4 Modeling Preferences

This section provides configuration options that affect the Modeling functionality in MySQL Workbench (see
the figure that follows).
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Preferences: Modeling: Main

Figure 3.11 Preferences: Modeling

General Editors
¥ SQL Editor
Query Editor [ Automatically reopen previous model at start
Object Editors
SOL Execution [ Force use of software based rendering for EER diagrams

EER. Modeler

Administration
¥ Modeling _ ) Allowed yalue_s are from 1up. .
Model undo history size: 10 Mote: using high values (= 100) will increase memary usage
Defaults and slow down operation,
MySQL
Diagram
Appearance
Fonts &Colors
Others

Interval to perform auto-saving of the open model.
Auto-save model interval: 1 minute The model will be restored from the last auto-saved version
if Warkbench unexpectedly quits.

EER Modeler

« Automatically reopen previous model at start: Check this if you want the model on which you
previously worked to be automatically reopened when you start MySQL Workbench.

» Force use of software based rendering for EER diagrams: MySQL Workbench will use OpenGL for
rendering when available. However, due to faulty drivers, problems do occasionally occur. These issues
can be resolved by selecting the software rendering option here.

* Model undo history size: You can limit the size of the undo history here. Set this value to 0 to have an
unlimited undo history.

» Auto-save model interval: An open model that has not been saved will automatically be saved after
this period. On loading a model file, MySQL Workbench will notify the user if the file was not previously
saved correctly, due to a crash or power failure. MySQL Workbench can then attempt to recover the last
auto-saved version. For automatic recovery to be available for a new file, it will have to have been saved
at least once by the user.

Preferences: Modeling: Defaults

Sets default values for modeling object names (see the figure that follows).
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Figure 3.12 Preferences: Modeling: Defaults

General Editors
¥ SQL Editer
Query Editor
Object Editors
SQL Execution
Administration
¥ Modeling
Defaults
MySQL
Diagram
Appearance
Fonts &Colors
Others

Column Defaults

Assodative Table Name:

FK Name:

ON UPDATE:

PK Column Mame:  id%etable%

Column Name:  %etableecol

Fareign Key/Relationship Defaults

fk_%kstables_Scdtable

MO ACTION

Ystable:_has_%dtable®s

PK Column Type: INT

Column Type: VARCHAR(45)

Column MName:
OM DELETE: NO ACTION

for ni:m relationships

The following tables show the object names and their default values.

Column Defaults

Object Name

Default Value

PK Col utm Nane i d% abl e%
PK Col um Type I NT

Col um Nane % abl e%col
Col um Type VARCHAR( 45)

Foreign Key/Relationship Defaults

Object Name

Default Value

FK Nane f k%t abl e_%lt abl e%
Col utm Nane % abl e% %€ol uMm%
ON UPDATE NO ACTI ON

ON DELETE NO ACTI ON

Associ ative Tabl e Nane

%st abl e% has_%dt abl e%
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Preferences: Modeling: MySQL

This preference group enables you to set model-related options specific to your MySQL version (see the
figure that follows).

Figure 3.13 Preferences: Modeling: MySQL

General Editors
¥ SQL Editor
Query Editor Default Target MySQL Version: 5.7
QObject Editors
SQL Execution
Administration Maodel Table Defaults
¥ Modeling
Defaults
MySQL
Diagram Forward Engineering and Synchronization
Appearance
Fonts & Colors SQL_MODE to be used in generated scripts: TRADITIOMAL ALLOW_INVALID_DATES

Others

Model

Default Storage Engine:  InnoDBE

Model

» Default Target MySQL Version: A limited subset of validation procedures and table editor options are
affected by this MySQL version number.

Supported MySQL Server 5.6 features include fraction seconds support for Tl VE, DATETI ME, and
TI MESTAMP, automatic initialization and updates for TI MESTAMP and DATETI ME (for example, setting
them to CURRENT _TI MESTAMP), and FULLTEXT index types with the InnoDB engine.

Model Table Defaults

» Default Storage Engine: Tables created in MySQL Workbench will be defined using this default storage
engine.

Forward Engineering and Synchronization

* SQL_MODE to be used in generated scripts: Defaults to "TRADITIONAL,ALLOW_INVALID _DATES",
this defines the SQL_ MODE used by Forward Engineering and Synchronization.

79



Modeling Preferences

Preferences: Modeling: Diagram

The following figure shows the preference options that apply to model-related diagrams.

Figure 3.14 Preferences: Modeling: Diagram

General Editors .
¥ 5QL Editor Slicbra
Query Editor Expand New Objects
Object Editors
SQL Execution
Administration
¥ Modeling Tables
Defaults
MySQL
Diagram [ Show Schema Name
Appearance
Fonts &Colors Max. Length of ENUMs and SETs to Display: 20

Others

Propagate Object Color Changes to All Diagrams

Show Column Types

[ show Column Flags

Maxx. Mumber of Columns to Display: 30 Larger tables will be truncated.

Routines

Trim Routine Names Longer Than 20 characters

Relationships/Connections
[] Draw Line Crossings {slow in large diagrams)
[ show Captions

|:| Center Captions Over Line

All Objects
* [] Expand New Objects: Enabled by default.
e []Propagate Object Color Changes to All Diagrams: Enabled by default.

Tables

[] Show Column Types: Enabled by default.

[1Show Schema Name:

* Max. Length of ENUMs and SETs to Display: [20]

[]1Show Column Flags:
* Max. Number of Columns to Display: [30] Larger tables will be truncated.

Routines
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e Trim Routine Names Longer Than: [20] characters.

Relationships / Connections

» [] Draw Line Crossings (slow in large diagrams):

» [] Hide Captions: Enabled by default.

e [] Center Captions Over Line:

Preferences: Modeling: Appearance

Use this preference group to set the available colors for the objects that appear on an EER diagram
canvas. As the following figure shows, you can also add colors as needed.

For related information, see Section 3.1, “User Accessibility Options”.

Figure 3.15 Preferences: Modeling: Appearance

General Editors
¥ SQL Editer
Query Editor
Object Editors
SQL Execution
Administration
¥ Modeling
Defaults
MySQL
Diagram
Appearance
Fonts &Colors
Others

Color Presets

Color Presets

Colors available when creating tables, views etc

FOEBFDA
#FEDESS
#92DBAS
#FE9898
#FESEFE
#FFFFFF

Fonts

Configure Fonts For: Default (Western)

Colors available when creating layers, notes etc

#FFEEEC
#FEFDED
#EAFFES
#ECFDFF
#FOFIFE
#FFEEFA

Location
Text Figure Text
Connection Caption
Layer Title
Routine Group Figure Ite...
Routine Group Figure Title
Table Figure Items
Table Figure Section
Table Figure Title
Wiew Figure Title

Font

Tahoma 11
Tahoma 11
Tahoma 11
Tahoma 12
Tahoma Baold 12
Tahoma 11
Tahoma Bold 11
Tahoma Baold 12
Tahoma Bold 12

These are the available colors used while modeling, and they are divided into two sections. First, the colors
used when creating tables and views. The second section are available colors for items such as layers and

notes.

Fonts
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These define the fonts and font sizes used while modeling.

3.2.5 Fonts and Colors Preferences

The following figure shows the preference options that apply to fonts and colors.

Figure 3.16 Preferences: Fonts and Colors

General Editors
¥ sqL Editar

Query Editor SGL Editor: Consalas 10 Global font for SQL text editors
Object Editors

SQL Execution Resultset Grid: Tahoma 8 Resultset grid in SQL Editor
Administration
¥ Modeling
Defaults
MysQL
Diagram
Appearance
Fonts & Colors Color Scheme
Others Select your scheme: System Default ¥ The scheme that determines the core colors.

Fonts

Scripting Shell; Consolas 10 Scripting Shell output area

Script Editor: Consolas 10 Code editors in scripting shell

Fonts

» SQL Editor: [Consol as 10] -- Global font for SQL text editors.
» Resultset Grid: [Tahona 8] -- Resultset grid in SQL editor

» Scripting Shell: [Consol as 10] -- Scripting Shell output area
» Script Editor: [Consol as 10] -- Code editors in scripting shell
Color Scheme

On Microsoft Windows, set the scheme that determines the code colors.

3.2.6 Other Preferences

The following figure shows the preference options that apply to general items, such as the home screen
and logs.
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Figure 3.17 Preferences: Others

; |
&) Workbench Preferences Iﬁ
General Editors
¥ sQL Editor ArrEETEE
Query Editor Show Welcome Message on Connections Screen
Object Editors
SQL Execution = =
Administration meou
¥ Modeling 55H KeepAlive: S$H keep-alive interval in seconds. Use 0 to
Defaults disable.
MySQL 55H timeout in seconds. Used only i i
’ . ’ y in Online
Diagram 351 Timeout: Backup/Restore
Appearance ) . ) o
Fonts &Colors Migration Connection Timeout: Maximum time to wait before a connection is
Others aborted.
Others
[7] allow more than one instance of MySQL Workbench to run
Path to 55H config file: E]
Logs
Sets the “chattyness” of logs. Choices
Log Level w  further down the list produce more output
than the ones that preceed them.
4 [T 3

Home Screen

» Show Welcome Message on Connections Screen: Enabled by default. This option displays or hides
the text and links of the welcome message when MySQL Connections is selected from the side panel
and MySQL Workbench is restarted.

Note
@ This option was added in Workbench 6.3.9.

Timeouts

» SSH KeepAlive: [0]: This interval (in seconds) without sending any data over the connection, a
"keepalive" packet will be sent. This option applies to both SSH tunnel connections and remote
management via SSH.

* SSH Timeout: [10]: This interval (in seconds) that online backup/restore will timeout when waiting for a
result.

Note
@ This option was added in Workbench 6.3.5.
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e Migration Connection Timeout: [60]: Maximum time to wait before a connection is aborted.
Others

» Allow more than one instance of MySQL Workbench to run: By default, only one instance of MySQL
Workbench can be running at the same time.

Note
@ All MySQL Workbench instances share the same files and settings, so enable at
your own risk.

» Path to SSH config file: Provides a way to specify an alternative path using the browse button.

Note
@ This option was added in Workbench 6.3.9.

Logs

* Log Level: Logs at the i nf o level by default. From lowest to highest, the levels are: none, error,
war ni ng, i nf o, debugl, debug2, and debug3.

Note
@ This option was added in Workbench 6.3.9.

3.3 MySQL Workbench Settings and Log Files

MySQL Workbench saves configuration, cache, and log related files and directories on your system. These
files are saved in your user's MySQL Workbench directory as defined by MySQL Workbench, with this
base defaulting to:

Table 3.1 Default Local Configuration Base File Path

Operating System File Path

Windows %AppData%\MySQL\Workbench\

macOS ~username/Library/Application Support/MySQL/Workbench/
Linux ~username/.mysql/workbench/

A brief description of these directories and files:

Table 3.2 Local Workbench Files and Directory Descriptions

Directory or File Description

cache/ General behaviors are stored per-connection in *.cache files, and column
widths as *.column_widths files

log/ Log files include Workbench startup information, and also per-connection SQL
action results performed in Workbench

modules/ Home of installed plugins, for additional information see Section C.3, “Plugins
and Tools”

sql_history/ Queries executed in Workbench are stored here, and are available from within
MySQL Workbench
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Directory or File Description

snippets/ Saved SQL snippets are stored here, for additional information see
Section 8.1.5, “SQL Snippets Tab”

audit_cache/ Cache storage by the Audit Log inspector, for additional information see

Section 6.6, “MySQL Audit Inspector Interface”

connections. xm Saved MySQL server connection information, as seen on the home screen. For
information about backing up and restoring this file, see The Tools Menu

server _i nst ances. xm Stores your MySQL server information, as it relates to your MySQL
connections

wb_options. xni Stores your preferences, both configured and default

The cache/ Directory

The cache/ directory contains cache files in the user's MySQL Workbench directory. All cache files are
stored as SQLite 3 databases, and they are not meant to be edited outside of MySQL Workbench. The
types of cache files are:

e *column_widths:

These are the saved column widths after adjusting columns in the SQL editor's results grid. The fields
include column_id, stored as column_name::db_name::table_name, and width, stored as an integer of
character length.

» * cache:

This information (schemas, engines, and other global information) serves as a quick lookup source for
the SQL editor's auto completion functionality, and is implicitly updated whenever the schema tree is
updated.

All cache/ file names begin with the MySQL connection name. For example, the column width file is named
Local _i nstance_3306. col unm_wi dt hs for a MySQL connection named "Local Instance 3306".

Cached files remain after a connection is either renamed or deleted.

The | og/ Directory

MySQL Workbench start up and SQL actions are logged and stored in the | og/ directory. This directory is
in the user's MySQL Workbench directory.

Note
@ To find these text files, from the main Workbench navigation menu choose Help
and then Show Log Files.

* wb*.log:

Debugging information is generated when MySQL Workbench is started and unexpectedly stopped.
Information includes paths used, modules and plugins loaded, system information, and more. The log
files are useful when reporting a MySQL Workbench bug.

The log files rotates when MySQL Workbench is started, in that wb. | og is renamed to wb. 1. | og,
wh. | og is reset, and the previous wbh. 1. | og file is renamed to wbh. 2. | og, and so on, all the way up to
wb. 9. 1 og.
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The nodul es/ Directory

e sqgl_actions_*.log:
A log of all SQL execution results but without the data, for debugging purposes.

The SQL editor's SQL history does not originate from here, as it is stored in the sql _hi st ory directory.

The nodul es/ Directory

Custom plugins (modules) are stored in the nodul es directory. For additional information about MySQL
Workbench plugins, see Section C.3, “Plugins and Tools”.

The sql _hi st ory/ Directory

SQL statements executed in the SQL editor are saved in the sql _hi st ory directory. They are
stored as plain text files that are separated one per day (such as 2015- 12- 15) and they contain your
MySQL Workbench SQL statement history for all MySQL connections. For additional information, see
Section 8.1.7, “Output History Panel”.

The sni ppet s/ Directory

SQL snippets used by the SQL editor are stored in the sni ppet s directory. These files include bundled
shippets (such as "SQL DDL Statements") and custom snippets saved under the My Snippets tab. For
additional information, see Section 8.1.5, “SQL Snippets Tab”.

3.4 Tutorial: Add a Custom Link to the Home Page

This tutorial introduces the concept of altering the MySQL Workbench home screen by adding your own
shortcut link. Specifically, the tutorial adds a shortcut titled "Example" that opens "example.org" as a
browser tab inside MySQL Workbench.

Note
@ Although adding a link to the home screen is not a common need, this tutorial is an
example that demonstrates the idea of customizing MySQL Workbench.

First, create an icon for your shortcut. This step is optional, and the table below compares the icon used in
this tutorial and the default icon if a custom icon is not defined.

Table 3.3 MySQL Workbench Home Screen Icons

Default Icon Our Example Icon

o~ -~
| —

Save your new 52x52 pixel image to a location accessible by MySQL Workbench. By default, source icons
are stored here:

Table 3.4 Default Path for Home Screen Icons

Operating System File Path

Windows "C:\Program Files (x86)\MySQL\MySQL Workbench CE 6.3.10\images\home\
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Tutorial: Add a Custom Link to the Home Page

Operating System File Path
macOS /Applications/MySQLWorkbench.app/Contents/Resources/
Linux /usr/share/mysql-workbench/images/

Next, open starters_settings. xn (this file is located under your user's MySQL Workbench directory)
and add an entry for your new shortcut ID where the order determines the location on the home screen.
Follow the standard convention by appending your value to "com.mysqgl.wb.starter.", this tutorial uses
"example":

<link type="object">com nysql.wb. starter.exanpl e</|ink>

Lastly, open predefi ned _starters. xnl and add a new "app.Starter” entry.

Table 3.5 Default Path to predefined_starters.xml

Operating System File Path

Windows "C:\Program Files (x86)\MySQL\MySQL Workbench CE 6.3.10\data\
macOS /Applications/MySQLWorkbench.app/Contents/Resources/data/
Linux /usr/share/mysql-workbench/data/

This tutorial does not describe this entry in detail, so consider it as a self-explanatory template for now.
The important concepts include using the ID you defined in the previous step, your own URL for the
"command"”, and "smalllcon" as a 52x52 pixel image that is displayed on the MySQL Workbench home
screen. Adjust these entries according to your needs, including the path to your icon.

<val ue type="object" struct-nane="app.Starter" id="com nysqgl.wb. starter.exanpl e">

<val ue type="string" key="type">Website</val ue>

<val ue type="string" key="titl e">Exanpl e</val ue>

<val ue type="string" key="description">M wonderful exanple.org</val ue>

<val ue type="string" key="publisher">Exanple |nc.</val ue>

<val ue type="string" key="aut hor Home" >htt p: //wwmv. exanpl e. or g/ about </ val ue>

<val ue type="string" key="small|lcon">/usr/| ocal / shar e/ wb- hone- scr een-exanpl e-i con. png</ val ue>
<val ue type="string" key="comrand">browse: http://exanpl e. or g</ val ue>

</ val ue>
Note
@ Upgrading MySQL Workbench will overwrite these changes, because
predefined_starters. xnl is stored inside the MySQL Workbench installation
directory, and st art ers_setti ngs. xnl is reset during installation. Consider
saving copies of these changes for future reference.

Restart MySQL Workbench to see the new link on your MySQL Workbench home screen.

Additional "app.Starter" options include:

Require a specific edition of Wrkbench
Conmmuni ty:
<val ue type="string" key="edition">ce</val ue>
Comrer ci al
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<val ue type="string" key="edition">se</val ue>

Require a specific version (or higher) of Wrkbench:

<val ue type="string" key="introduction">6.1.0</val ue>

3.5 Common Preferences and Configurations

Commonly used configuration options and preferences include:

Rescan for Local MySQL Instances: Right-click on the home screen, and this option will scan your
system for MySQL instances and add connection tiles to the home screen.

Safe Updates: When enabled (default), Workbench will not execute UPDATE or DELETE statements if
a key is not defined in the WHERE clause. In other words, Workbench attempts to prevent big mistakes,
such as deleting a large number of (or all) rows. Set from the SQL Editor preferences tab.

For example, "DELETE FROM foo" is considered unsafe, whereas "DELETE FROM foo WHERE id = 1"
is safe and will always execute.

Default Target MySQL Version: For modeling, set this Modeling MySQL preference to your target
MySQL Server version. This affects the generated syntax and database structure in relation to how

MySQL changed over time. Having the wrong version may generate invalid syntax for your MySQL

server.

Combine Management Tools and Schema Tree: This refers to the left panel in the SQL Editor, where
the Management and Schemas areas are on one or two separate tabs.

This behavior can also be toggled at runtime by clicking the =+ icon.

Save snapshot of open editors on close: By default, Workbench saves all query tabs and reopens
them when you restart Workbench. Use the related Auto-save scripts interval setting to modify its
behavior. Both are set from the SQL Editor preferences tab.

Related behavior: Right-click on an SQL tab and choose either Save tab (to save the tab to a file) or
Close Other Tabs to close all other SQL editor tabs.

Enable Code Completion in Editors: Code suggestions can be activated either manually, or
automatically if the related Automatically Start Code Completion setting is also enabled. In addition,
enable Use UPPERCASE keywords on completion to code suggest upper case SQL keywords, such
as "INSERT" instead of "insert".

Related behavior: The Context Help right panel in the SQL editor displays documentation for SQL
statements, and is disabled/enabled from the right panel. For example, typing INSERT will load
documentation for the INSERT statement in the right panel.
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Chapter 4 The Home Screen

This is the first screen you see when opening MySQL Workbench and it is central to starting MySQL
Workbench operations. Initially, the screen displays a welcome message and links to Browse
Documentation, Read the Blog, and Discuss on the Forums. The home screen provides quick access
to MySQL Connections, MySQL Models, and the MySQL Workbench Migration Wizard.

Note
@ In MySQL Workbench 6.3.8 and earlier, the home screen combined three sections
titted MySQL Connections, Models, and external Shortcuts.

Most MySQL Workbench functionality, such as the SQL editor and MySQL server manager, begin with
opening a MySQL connection from the home screen. As depicted in the following figure, a side panel
enables you to toggle between MySQL Connections (selected in the figure) and Models in the home tab,
or to open the MySQL Workbench Migration Wizard in a new tab.

Figure 4.1 The Home Screen

B My5QL Workbench o B8] B

&
File Edit View Database Tools Scoping Help

Welcome to MySQL Workbench

MySQL Waorkbench is the official graphical user interface (GUI) tool for MySQL. It allows you to design,
create and browse your database schemas, work with database objects and insert data as well as
design and run SQL queries to work with stored data. You can also migrate schemas and data from other
database vendors to your MySQL database.

MySQL Connections @ & 4 Filter connections

MySQL 5.7 development MySQL8.0 development insta...

1 Connections root

127.0.0.1:3306

MySQL Connections

This section lists connections to all of your MySQL servers, and allows you to load, configure, group, and
view information about each MySQL connection. For more information, see Chapter 5, Connections in
MySQL Workbench and Section 5.2, “Creating A New MySQL Connection (Tutorial)”.
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Connection Information

Connection Information

The method to view connection information depends on the operating system.
¢ On Microsoft Windows and Linux: hover over the right side of a connection title and click the title.

¢ On macOS: hover over a connection title and click the little (i) in appears in the bottom right corner.

The information will be displayed under the connection tiles, and will appear similar to the following figure.

Figure 4.2 Viewing Connection Information

(B MySQL Workbench l=l2] = ]

®
File Edit View Datsbase Tools Scripiing Help

MySQL8.0 development instance

MySQL Version <unkngwn> Local management Enabled
Last connected 07 February 2017 15:15
User Account oot
Password <not stored>
MNetwork Address 127001
TCPAP Port 3306 Config Path %ProgramData® \MySQLUMySQL Senver 5. Tvmy.ini

Edit Connection...

1 root
37 127.0.0.1:3306

Connection Groups

You may also create groups of connections. Create a group by either right-clicking a connection and
choosing the Move to group context menu option, or you may prefix your connection name with the
group name separated by a forward slash (for example, "QA/TestBox") when you create or configure the
connection.

Models

The Models panel displays your most recently used models. As the next figure shows, each entry lists the
date and time that the model was last opened and shows its associated database. For further information
about modeling, see Chapter 9, Database Design and Modeling.
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Workbench Welcome Message

Figure 4.3 Selecting Models from the Side Panel

B Mys0L Workbench = 8 B
&

File Edit ‘iew Database Tools Scripting Help

Models ® & @

world_x-sample world-sample sakila_full

== CADofa o CAOofA o L Workbench 6.3 CE/fexdras
mydhb, world_x world sakila
11 Aug 16, 16:23 26 May 15, 21:38 03 Feb 17, 15:40

To the right of the Models title are three icons. The (+) adds a new model, the (folder) opens an existing
model from the disk, and the (>) opens a context menu for additional commands, such as Create EER
Model from Database.

Workbench Welcome Message

The welcome text and links are optional and can be removed or restored to the home screen when MySQL
Connections is selected from the side panel. Links to the documentation, blog, and forums are also
accessible from the Help menu.

» To remove the text and links, click the x icon above the welcome message.
» To restore the text and links:
1. Click Edit, Preferences, and then select Other.

2. Select the Show Welcome Message on Connections Screen check box and then restart MySQL
Workbench.
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Chapter 5 Connections in MySQL Workbench
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Manage and create MySQL connections.

5.1 Creating A New MySQL Connection (Simple)

To add a connection, click the [ +] icon to the right of the MySQL Connections title on the home screen.

This opens the Setup New Connection form, as the following figure shows.

Figure 5.1 Setup New Connection Form

Setup Mew Connection | = | [=f 28 |
Connection Name: Type a name for the connection
Connection Method:  Standard (TCP/IP) » Method to use to connect to the RDBMS
Parameters |51 | Advanced
Hostname:  127.0.0.1 Port: 33p6 Mame or IP address of the server host. - TCP/IP port.
Username:  rggt Name of the user to connect with.
Password: Store in Vault ... ] [ Clear The user's password. Will be requested later if it's not set,
Default Schema: The schema to use as default schema. Leave blank to select it later.
Configure Server Management. .. Test Connection ] [ Cancel ] [ OK ]
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Creating A New MySQL Connection (Tutorial)

Important

configuration wizard for setting shell commands on the host. For example,
commands to start/stop the MySQL instance, or to edit configuration file. For more

A The Configure Server Management button (bottom left) opens an optional
information, see Section 5.3.7, “Configure Server Management Wizard”.

Fill out the connection details and optionally click Configure Server Management to execute the Server
Management wizard. Click OK to save the connection.

Important

A When opening connections, MySQL Workbench automatically sets the client
character set to ut f 8. Manually changing the client character set, such as using
SET NAMES ..., may cause MySQL Workbench to not correctly display the
characters. For additional information about client character sets, see Connection
Character Sets and Collations.

New MySQL connections are added to the home screen as a tile, and the Section 8.2.1, “Object Browser
and Editor Navigator” describes several MySQL Workbench features to monitor and configure each
connected MySQL server. A single MySQL Workbench instance can open one or multiple MySQL
connections into individual tabs.

For a more detailed overview of this process, see the tutorial titled Section 5.2, “Creating A New MySQL
Connection (Tutorial)”.

5.2 Creating A New MySQL Connection (Tutorial)

1. Launch MySQL Workbench to open the home screen. Existing connections are shown when you click
the MySQL Connections view from the sidebar. No connections exist for first-time users.

This tutorial adds a new connection that can be either an initial connection or an additional connection.
An instance of MySQL server must be installed, started, and accessible to MySQL Workbench before
you begin.
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Creating A New MySQL Connection (Tutorial)

Figure 5.2 Getting Started Tutorial - Home Screen

B MySQL Workbench ==

#

File FEdit View Database Tools Senping Help

MySQL Connections ® ® a
MySQL8.0 development insta... Local MEM
root oot
127.00.1:3306 127.001:13306

2. From the MySQL Workbench home screen, click the [+] icon near the MySQL Connections label to
open the Setup New Connection wizard.

3. Define the Connection Name value, such as MyFi r st Connect i on.
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Creating A New MySQL Connection (Tutorial)

Figure 5.3 Getting Started Tutorial - Setup New Connection: MyFirstConnection

ﬂ Setup New Connection

=12 RS

|Connech’on Mame: MyFirstConnection |

Connection Method:  Standard (TCR/IF)

Type a name for the connection

= Method to use to connect to the RDBMS

The schema to use as default schema. Leave blank to select it later.

Parameters | 55 Advanced
Hostname:  127.0.0.1 Port: 3308 Name or IP address of the server host, - TCP/IP port.
Username: oot Name of the user to connect with.
Password: | ctore in Vault ... ] [ Clear The user's password. Will be requested later if it's not set.
Default Schema:

[ Configure Server Management... ]

[ Test Connection

] [ Cancel

J Lo ]

The default connection values are for a typical local setup, so check them and enter the appropriate
values. If you are unsure, click the Test Connection button to check the connection parameters. Do

not press OK.

Next, optionally click Configure Server Management..., which opens up the Configure Local

Management wizard:

Read the Configure Local Management introduction, and press Next to begin defining the new

connection parameters.
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Creating A New MySQL Connection (Tutorial)

Figure 5.4 Getting Started Tutorial - Configure Local Management Introduction

Configura Local Mmagemen_ ‘ _‘ _

Introduction

(=]

Introduction

This dialog will help you to set up remate managemment for your connection, At the start a connection attempt is
made to determine server version and operating system of the target machine. This allows you to validate the
connection settings and allows the wizard to pick a meaningful configuration preset. If this attemmpt fails you can
still continue, however,

Continue to the next page to start the connection. This might take a few moments.,

Back || mNext |[ cancel |

5. The connection will now be tested. You should see that the connection was successful. If not, click
Back and check that you have entered the information correctly.
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Creating A New MySQL Connection (Tutorial)

Figure 5.5 Getting Started Tutorial - Test Database Connection

Introduction

Testing the Database Connection
Test DB Connection

The database connection information is being tested. This might take a few moments depending on your network
connection,

(¥ Open Database Connection
& Server Version: 5.6. 14-enterprise-commerdal-advanced-og

& Server OS: unknown

Database connection tested successfully,

Message Log

Connecting to MySQL server ... -
Connected,

MySQL server version is 5.6, 14-enterprise-commercial-advanced-log

MyS0L server architecture is x86_64

MySQL server 05 is wing4

o () [

Toggle the Show Logs to view additional details about the tested connection, then click Next.

6. Optionally, you may configure a method for remote management if a Remote Host was specified.
Setting these options enables MySQL Workbench to determine the location of configuration files, and
the correct start and stop commands to use for the connection.

SSH login based management and Native Windows remote management types are available. The
Operating System and MySQL Installation Type are configured for the SSH login variant.

This step creates a local MySQL connection, so you can skip the Management and OS and SSH
Configuration options, which are used for configuring a remote MySQL connection.

7. On Microsoft Windows, select the appropriate MySQL service for the MySQL connection.
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Creating A New MySQL Connection (Tutorial)

Figure 5.6 Getting Started Tutorial - Windows Management

Introduction

Set Windows configuration parameters for this machine
Test DB Connection

3 Windows management requires a user account on this machine which has the required privileges to query
system status and to control services, For configuration file manipulation readwrite access to the file is
needed.

Select the service to manage from the list below. It will also help to find the configuration file,

MySQL56_1 (Running, Start mode: Auto) -

Path to Configuration File:  C:\ProgramData\MySQLYMySQL Server 5.6Ymy.ini E

8. The wizard will now check its ability to access the start and stop commands, and check access to the
MySQL Server configuration file.
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Creating A New MySQL Connection (Tutorial)

Figure 5.7 Getting Started Tutorial - Test Settings

Introductio
fAegueaen Testing Host Machine Settings

Test DB Connection

The connection to the host machine is being tested. This might take a few moments depending on your network
connection,

wWindows Management

Test Sethtings o o
) Chedk MySQL configuration file

Testing host machine settings is done.

Message Log

Check if C:\ProgramData\MySQLMySQL Server 5.6Ymy.ini can be accessed -
File was found at the expected location

Check if section for instance mysqgld exists in C:\ProgramData\MySQL\MySQL Server 5.68'my.ini

[mysgld] section found in configuration file

[ Back ][ Next H Cancel l

9. You now have a chance to review the configuration settings. The information displayed varies slightly
depending on platform, connection method, and installation type.

At the Review Settings prompt, choose "I'd like to review the settings again" to review the settings.
Choosing "Continue" closes the "Configure Server Management" dialog.
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Creating A New MySQL Connection (Tutorial)

Figure 5.8 Getting Started Tutorial - Review Settings

Configure Local Management

Introductio
MEeguesen Review Remote Management Settings

nnection
Below is a list of all settings collected so far. This indudes also values taken from templates or default values.
Check if they match your actual settings and toggle 'Change Parameters' if you need to make any changes to
default values. For any other change go back to the appropriate wizard page.

Pay spedal attention if you run more than one instance of MySQL on the same machine,

Mative Windows Adminstration enabled
Windows host: 127.0.0.1
MyS0L service name: MySQLSG_1

My3QL Configuration
MySQL Version: 5.8, 14-enterprise-commerdal-advanced-og
Settings Template:
Path to Configuration File: C:\ProgramDataiMySQL\MySQL Server 5.6\my.ini
Instance Name in Configuration File: mysqld

Change Parameters

Check the Change Parameters if you want to check or edit information about the MySQL configuration
file. For this example, select the check box and click Next to continue.

10. Review the MySQL configuration file information. Click the Check buttons to perform the described
checks, or optionally change the configuration file path.
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Creating A New MySQL Connection (Tutorial)

Figure 5.9 Getting Started Tutorial - MySQL Configuration File

Introduction N N
RS Information about MySQL configuration
In order to manage the settings of the MySQL Server itis necessary to know where its configuration file resides.

The configuration file may consist of several sections, each of them belonging to & different tool ar server instance.
Hence it is also necessary to know which section belongs to the server we are managing.

Please specify this information below,

MySQL Server Version:  il-advanced-og

Path to Configuration File:  C:\ProgramData\MySQLYMySQL Server 5.6\my.ini E]

The config file path is valid.

Section of the Server Instance:  mysald

Click to test if your section is correct.

MySQL Config File

) (o) [

11. Optionally, enter your own commands for starting, stopping, and checking the MySQL connection.
Typically the default values are used, which means leaving these optional values blank.
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Creating A New MySQL Connection (Tutorial)

Figure 5.10 Getting Started Tutorial - Specify Commands

x
Introduction _
Specify commands to be used to manage the MySQL server.
nnection

The values on this page comprise rather low level commands, which are used to contral the MySQL server instance,
check itz status and so on.

If you are unsure what these values mean leave them untouched. The defaults are usually a good choice already
(far single server machines).

Command to start the MySQL server:

Command to stop the MySQL server:

MySQL Config File

Status check command:

Specify Commands Check this box if you want or need the above commands
to be executed with elevated Operating System Privileges.

Click Finish to close the "Configure Server Management" dialog, which reveals the original Setup New
Connection window.

12. After reviewing the Setup New Connection information, press Test Connection again to make sure it
still functions, and then OK to create the new MySQL connection.
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Creating A New MySQL Connection (Tutorial)

Figure 5.11 Getting Started Tutorial - Setup New Connection

ﬂ Setup New Connection (=@ P

Connection Mame: MyFirstConnection Type a name for the connection

Connection Method:  Standard (TCP/IF) = Method to use to connect to the RDBMS
Parameters | g Advanced
Hostname:  127.0.0.1 Port: 3308 Name or IP address of the server host, - TCP/IP port.
Username: oot Name of the user to connect with.
|
Password: | ctore in Vault ... ] [ Clear The user's password. Will be requested later if it's not set.
Default Schema: The schema to use as default schema. Leave blank to select it later.
[ Configure Server Management... ] |[ Test Connection ]l [ Cancel ] [ QK

13. Your new MyFirstConnection MySQL connection is now listed on the home screen.
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Creating A New MySQL Connection (Tutorial)

Figure 5.12 Getting Started Tutorial - Home Screen Instance

B MysQL Workbench =&
#

File | Edit View Dotsbase Tools Scriping Help
Hew Model Cid+N
Hew Cuery Tab... Crl+T tions @ @ a
Open Model.. [ a
Open SOL Seript.. Ctrl+Shifts0
Open Recent ¢ [opment insta... Local MEM MyFirstConnection
Close Tab Cirlslf § root root
Exit AltsF4 127.0.0.1:13306 127.0.0.1:3306

14. From the home screen, click the new MySQL connection to open the SQL editor for this connection.
The SQL editor is the default page, so now select the Server Status from the left Navigator panel to
display the connected MySQL server's current status.

Figure 5.13 Getting Started Tutorial - Server Status

File Bdt View Ouery Detabase Server Teols  Scrpling  Help
LEIED o & BB G ST E e
Mavigator Duery 1 Adminisiration - Senmer Halus =
MANAGEMENT
O Serves Status Connaction Name:
5 client Coanedtions MyFirstConnection
& sers and Priviteges
20 status and System Variabies

Host PHILIP-US Server Stalus CFU Connecsons
Socket: HMysoL Running 5% 4
i <
.:, Data Ecport Bt 2306
i DatalnportRestare Versiam 5.6.16-enterprse-commercal-advanced-log
f . : HySOL Enterprise Server - Advandsd Edition [Commercial)
[HSTANCL Compded For: ingd (xBE_64)
[ startup / Shutdewn Key EFfcincy

50.0%

A\ semerLogs furning Snce:  Tue Feh 18 17:59:37 2014 (1:23)
4 Options File

PERFORMAMCE
' Dashboarg Available Server Features - -
Per formanoe Sehweias & on S Avalabity: o

&7 Petemance Reparts

. =] . - -] Quenes per Second nnolE Buifer Usage
&% Fertemance Senema Sttug Thread ool nfa Wincows Authenticebon:

Mencached Fugn: O nja Pazsword Vabdation: a 2.2%
Semigyne Replcason Pugn: O nfa At Log: ]

0
Server Directorles -

Base Directory: C:/Program Filesf My 500 HySOL Server 5.6/ innolE Aeads per Second inncOE Virtes per Second
Manegement Data DV ectarys C\Programbata \MySOLMySOL Server S.64data ) 0 a

TRoanen Disk Spscein DetaDr: 89,00 GE of 326,00 6B available

Flugns Directory: Cr\Program Files| MySQLYMySOL Server 5.6 ibypluginy

Ting Directary: e\ Wik crws | SERVTC 3 \HETWER <1 VA D ta lLocal \ Temg

S Log: B on APHILIP-US.ere

- . .

Object Info [
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Manage Server Connections

15. Test the other Navigator panel options that relate to your new MySQL connection. Check its status,
MySQL logs, and measure its performance statistics from the Dashboard.

Notice the Management and Schemas tabs on the bottom of the Navigator panel. The Schemas
view displays the schemas that are associated with your new MySQL connection. Alternatively, you
can merge the Schemas and Management tabs by either clicking the merge icon on the top right of the
Navigator panel, or by enabling the Show Management Tools and Schema Tree in a single tab SQL

Editor preference.

This concludes the "Creating a MySQL connection” tutorial. For additional information about MySQL
connections, see Chapter 5, Connections in MySQL Workbench.

5.3 Manage Server Connections

The Manage Server Connections dialog is another way to manage MySQL connections. This dialog

is invoked by either clicking the manage connections icon (@9) on the home screen or by selecting
Database and then Manage Connections from the main menu. It can also be invoked from any of the
wizards requiring access to a live database.

After the MySQL connection manager is launched, you are presented with the Connection tab of the
Manage Server Connections dialog. The following figure shows the initial connection options for a standard

TCP/IP connection.

Figure 5.14 Manage Server Connections: Connection Tab

-
B Manage Server Connections

MySQL Connections Conmnection Name:
Local instance MySQLS7
Remote MEM Connection
Connection Method:  Sandard (TCF/IF)
Parameters |ss. | Advanced
Hostname:  137.0.0.1
Username: raae
Password: | Ctone in Vault . l [
Default Schema:
New Delete Duplicate Move Up Maove Down

Port:

Clear

3306

¥ Method to use to connect to the RDBMS

Name or IP address of the server host - and
TCR/IP port.

Hame of the user to connect with.
The wser's password. Will be requasted later if it's
not set.

The schema to use as default schema. Leave
blank to select it later.

Test Connection Close
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Elements of the MySQL Connection Manager

Elements of the MySQL Connection Manager

Connection Name: The name used to refer to this connection. This connection can then be selected
from a list in other wizards requiring a connection.

Connection Method: Method used to connect to the RDBMS.

After you select a connection method, the fields available in the Parameters, SSL, and Advanced tabs
change accordingly. For more information about these options and parameters, see the specific section
for each item.

New button: Opens a separate Manage Server Connections dialog to create a new connection. This
dialog provides two tabs in addition to the Connection tab: Remote Management and System Profile

Delete, Duplicate, Move Up, and Move Down buttons: Operations used to manage the existing
connections.

Test Connection button: Tests the selected MySQL connection and reports the connection status. It
also reports whether or not SSL is enabled.

For testing remote connections, you might also use pi ng to check the host name, or t el net to also
check the port. If these fail, then also check the firewall settings on each host, and also that MySQL
server is running on the remote host.

Notes on MySQL Connection Manager

MySQL Workbench Commercial Editions, and not for the Community Edition (which

Note
@ Because TLSv1.2 requires OpenSSL, support for this protocol is available for
is compiled using yaSSL and supports TLSv1.1 only).

Note

@ Simultaneous client connections: Opening a MySQL connection from the MySQL
Workbench home screen opens a hew connection tab in MySQL Workbench for
that connection. Each of these tabs requires two MySQL connections to perform
basic tasks, such schema discovery and SQL execution. Additionally, performing
management related tasks, such as Server Status, requires two additional
MySQL connections. Essentially, this means that each MySQL connection
tab in MySQL Workbench requires four available connections to MySQL. For
additional information about "Too many connection" related errors, see Too many
connections.

This connection requirement doubles with each connection tab opened in MySQL
Workbench, even if the two connection tabs point to the same MySQL server. SQL
editor tabs share their connections, so having multiple SQL editor and SQL results
tabs does not affect the number of required connections.

5.3.1 Standard TCP/IP Connection Method

This connection method enables MySQL Workbench to connect to MySQL Server using TCP/IP.
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Standard TCP/IP Connection Method

connection method. If disabled, use named pipes or shared memory (on Windows)
or Unix socket files (on Unix).

Note
@ The - - ski p- net wor ki ng MySQL server configuration option affects the TCP/IP

Parameters Tab

SSL Tab

The parameters for standard TCP/IP connections are:

Hostname: The host name or IP address of the MySQL server.

Note

@ The host name "localhost" might resolve to "127.0.0.1" or "::1" on your host,
so note this when checking permissions. For example, if a web application's
user only has access to "127.0.0.1" on a host, and a defined connection
uses "localhost" that resolves to "::1", this connection may lack the proper
permissions to the aforementioned web application. Ping "localhost” on each host
to determine where it resolves to.

Port: The TCP/IP port on which the MySQL server is listening (the default is 3306).
Username: User name to use for the connection.

Password: Optional password for the account used. If you enter no password here, you will be
prompted to enter the password when MySQL Workbench attempts to establish the connection. MySQL
Workbench can store the password in a vault (see Section 5.3.8, “The Password Storage Vault”).

Default Schema: When the connection to the server is established, this is the schema that will be used
by default. It becomes the default schema for use in other parts of MySQL Workbench.

SSL parameters are:

Use SSL: This dropdown provides options related to enabling SSL encryption. Choose No to disable
SSL, If available if the client library supports it, or Require to require SSL support for the MySQL
connection to succeed. This option defaults to If available.

SSL Key File: Path to the Key file for SSL.

SSL CERT File: Path the Certificate file for SSL.

SSL CA File: Path to the Certification Authority file for SSL.

SSL Cipher: Optional list of permissible ciphers to use for SSL encryption.

SSL Wizard button: Generate SSL certificates for both the MySQL server and MySQL client. Requires
access to OpenSSL binaries in the system's PATH. For additional information, see Section 5.3.4, “SSL
Wizard (Certificates)”.

Files button: Opens a file browser that points to the generated SSL files by the SSL Wizard. For
additional information, see Section 5.3.4, “SSL Wizard (Certificates)”

Advanced Tab

The Advanced tab includes these check boxes:
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e Use compression protocol: If checked, the communication between the application and the MySQL
server will be compressed, which may increase transfer rates. This corresponds to starting a MySQL
command-line client with the - - conpr ess option. This option is unchecked by default.

Wiy 1311

» Use ANSI quotes to quote identifiers: Treat guote
character) and not as a string quote character. You can still use “*” to quote identifiers with this mode
enabled. With this option enabled, you cannot use double quotation marks to quote literal strings,
because it is interpreted as an identifier. Note: If this option is checked, it overrides the server setting.
This option is unchecked by default.

as an identifier quote character (like the

» Enable Cleartext Authentication Plugin: Send the user password in cleartext. Required for some
authentication methods. This option is unchecked by default.

e Use the old authentication protocol: This option disables the Connector/C++ secur e_aut h option.
This option is unchecked by default. Doing so means you can connect to MySQL Server with MySQL
users that utilize the old nysql _ol d_passwor d authentication plugin, which is not recommended.
nysql ol d_passwor d support was removed in MySQL Server 5.7.

Note

S This option was removed in Workbench 6.3.6, and did not function in Workbench
6.3.5. For information about upgrading passwords from the old authentication
protocol, see Section 5.3.9, “Updating Old Authentication Protocol Passwords”.

Also, MySQL Server 5.7 does not support the old authentication protocol,
because secure_auth cannot be disabled. Using the old mysqgl ol d_passwor d
has not been recommended since MySQL 4.1.

It also includes these options:

Timeout: Maximum time to wait before the connection is aborted. The connection times out in 60 seconds
by default.

SQL_MODE: Override the default SQL_MODE used by the server.

Others: Other options for Connector/C++ as option=value pairs, one per line.

5.3.2 Local Socket/Pipe Connection Method

This connection method enables MySQL Workbench to connect to MySQL Server using a socket file (on
Unix) or a named pipe (on Windows).

Parameters Tab

In addition to a number of parameters that are in common with Standard TCP/IP connections, this
connection method includes a unique field to configure the socket path or pipe name. As the following
figure shows, you can supply the path to the socket file or pipe name within this dialog. If the field is left
blank, the default socket or pipe name is used. On Unix, the default socket name is / t np/ nysql . sock.
On Microsoft Windows, the default pipe name is My SQL.
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Figure 5.15 Manage Server Connections - Local Socket/Pipe Parameters

MyS0L Connections Connection fame:  Local instance MySQLS6_1

Local instance MySQL56_1
MyConnaction

Connection | Remote Management | System Profie |

Connection Method:  [RleIEICE G » Method to use to connect to the RDEMS

Parameters |5sp Advamed|

Socket/Fipe Path: Path to local sacket or pipe file. Leave empty for defaudt.

Username:  ant Mame of the user to connect with.

Password: | Store in Vault . .. | [ Claar ] The user's password. Wil be requested later if it's not set no/

Default Schema: The schema that will be used as default schema.

| nNew | [ oDeete | [ Dupicate | [ Moveun | [ MoveDown TestConnecton | [ Close |

SSL Tab

The SSL options for this connection method are the same as the options described in Section 5.3.1,
“Standard TCP/IP Connection Method".

Advanced Tab

The advanced options for this connection method are the same as the options described in Section 5.3.1,
“Standard TCP/IP Connection Method”, except the Use compression protocol and Timeout options do
not apply.

5.3.3 Standard TCP/IP over SSH Connection Method

This connection method enables MySQL Workbench to connect to MySQL Server using TCP/IP over an
SSH connection.

Note
@ Because TLSv1.2 requires OpenSSL, support for this protocol is available for
MySQL Workbench Commercial Editions, and not for the Community Edition (which
is compiled using yaSSL and supports TLSv1.1 only).
Parameters Tab

In addition to a number of parameters that are in common with Standard TCP/IP connections, this
connection method features a number of specialized parameters. These options are:
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e SSH Hostname: The name of the SSH server. An optional port number can also be provided. For
example, | ocal host : 22.

* SSH Username: The name of the SSH user to use to make a connection.
» SSH Password: The SSH password. It is recommended that an SSH key file is also used.
e SSH Key File: A path to the SSH key file.

If a remote host is missing from the system's list of known hosts, a prompt requires you to confirm

the host's fingerprint before storing it. If your stored host fingerprint is different than the host's current
fingerprint, then an error is generated and you will be required to handle the discrepancy from outside
of MySQL Workbench before creating the connection. Prior to MySQL Workbench 6.1.6, the host SSH
fingerprint was not saved by MySQL Workbench.

On Linux and macOS, SSH host fingerprints are stored in ~/ . ssh/ known_host s. On Microsoft Windows,
they are stored in a file created by MySQL Workbench under the user's application data folder (¥appdat a
99, such as C:. \ User s\ [ user nane] \ AppDat a\ Roan ng\ MySQL\ Wor kbench\ known_host s.

The following figure shows the SSH connection settings.

Figure 5.16 Manage Server Connections - Standard TCP/IP over SSH Parameters

A& Manage Server Connections

MyS0L Connections Connection Mame:  Local instance MySQL56_1

Local instance MySQLSE_1
MyConnaction

Connection |Rermke Management | System Pmﬁ]e|

Connection Method: ~ Standard TCP/IP over 551 + Meathod to use to connact to the RDEMS

Parameters | 551 Advaniced

55H Hostname:  jocahpst: 22 55H server hostname, with optional port number.

SSHUsemame:  ear Mame of the S5H user to connect with,

S5H Password: [ giorein Vault... | | Clear S5H user password to connect to the S5H twnnel

S5H Key Fil: _— Path to S5H private key file.

MySQL Hostname:  127.0.0.1 MySQL server host relative to the S5H server,
MySQL Server Port: 3308 TCPfIP part of the MySQL server.,

Username:  aot Mame of the user to cormect with.

Password: | giocmin vaddt. .. J [ Clear The MySQL user's password. Wil be requested later if not !

Default Schema: The schema that will be used as default schema,

| new | [ opelete | | Dupicate | | Moveup | [ MoveDown

SSL Tab

The SSL options for this connection method are the same as the options described in Section 5.3.1,
“Standard TCP/IP Connection Method".

111



SSL Wizard (Certificates)

Advanced Tab

The advanced options for this connection method are the same as the options described in Section 5.3.1,
“Standard TCP/IP Connection Method”, except the Timeout option does not apply.

5.3.4 SSL Wizard (Certificates)

This wizard helps create SSL certificates for both MySQL clients and MySQL servers. Connections in
MySQL Workbench are updated with the certificates by the wizard. This wizard requires OpenSSL to
create the certificates. An example MySQL configuration file (ny. cnf /ny. i ni) is also generated that
utilizes the generated certificates.

Note
@ The OpenSSL binary should be in the system's PATH.

Start the SSL wizard from the SSL tab of a MySQL server connection. Locate this tab in the MySQL
connection editor. Click SSL Wizard to execute the wizard, as the following figure shows.

Figure 5.17 SSL Wizard: Start

MyS0L Connectors Cormection Mame:  Local instance MySOLSE
| Local instance MySQLES -
| Locad isstance MySQLSE Cormiecton | Remote Management | System Frofie |
L Local inskance MySQLS?
Connection Method:  Standard [TCR/ER) = Methed to use tn connect tn the RDAMS
Parameters | S5 Mvun:d
[1-3- e Turrs on S5, encryplon. Connection wil Bl if S50
BBVRELS T s not avalable.
S5L CA Fie: [ | Pathito Certificate Ausherity fie for SSL
551 CERT Fie: [ .| Path o Chent Certificate fle for 55L.
5L ey Fie: | Pathto Clent Key fis for 5.
S5 Cipher; Opfonal : separated kst of permssble apbers 1o
use for S5L encrypbion.
Hew Delete Dugpsbcate Haove Up Merve Dawn Test Connection Close
=1

Read the informative text on the welcome screen (displayed in the following figure), and then click Next.
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Figure 5.18 SSL Wizard: Welcome

‘Welcome to MySQL Workbench SSL Wizard

This wizard wil a5sist you generating a s&t of SSL cartficates and salf-sgned keys that are required
by the MySQL server to enable 551, Other files vwill aleo be generated so that you can chedk how ta

configure your server and dients as wel as the atiributes used to generate them.

Check the options that apply. The following figure shows an example of the available options.

» Use default parameters: Check this to skip entering the optional attributes, such as Country, State,
Organization, and so on. By default, these fields are empty.

» Generate new certificates and self-signed keys: Check this to generate new files, otherwise the
existing files are used. You might disable this if you already generated SSL certificates but forgot where
the files are located, or how to configure them.

» Update the connection: Updates the defined MySQL connection (in Workbench) with the generated
certificate information.
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Figure 5.19 SSL Wizard: Options

These optons alow you to configure the process. You can use default parameters
instaad providing your own, allw the ganeration of the certifcates and determine
whether to uptade the connection settings or not.

[] Use defauit parameters

[¥] Update the connection

IcBack][Nul:Il_catel

The results page describes the generated files, and provides requirements that you must perform to
complete the operation. For example, you must manually edit your MySQL configuration file (ny. i ni or
ny. cnf ) and define the SSL options.

The following figure shows an example Results screen. Consider leaving this screen open, and close it
after you copied the files and altered your MySQL configuration file to enable SSL connections. The wizard
does not perform these actions for you.
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Figure 5.20 SSL Wizard: Results

The wizand was sucessful. Cick on the finish button to update the cormection. To setup the server, you should
copy the follawing fles to a <dinectony > inside locakhoot:

= £ Wsers\phobion\AppDiata'Roaming MySQL Warkbench \er tificates | (CDSDOE33- 250 3-4705-5809- 72 1CE 1 207089  ea_cert
- C:\Users \pholson|AppDa ta\Rinaming YhySOL WWarkbench \per tificates | (CDSD0E 33-260 3-406-8809-72 10F 1 287883} \server_cert
- C:\uzers\pholion\AppData Roaming MySQL Warkbench eertificates W CDEDDE 33-260 3-9-06-B809-72 LOE 1 237089} \nerver ey

and configure the config file with the folowing parameters:

= Copy this to your my.onf fle. Please change <directory> to the cormesponding directory where the fles were copied.
[chent]

sslca= <directory >\ca-cert.pem

sl-cert=<directory >\dhent -oart.pam

sel-key =< drectnry > dient-key.pem

[mysakd]

sddca=<drectory >\ca-cert.pem
sd-cart= <dinectory >\server-cert. pam
sol ey = <drectony > \server ey pem

A copy of this fle can be found in:
Ci\Users'photson \AppData \Roaming WySQL Workbenchcertificates\ {ODGDDE33-2603-4706-8809- 72 1CE 128 7869) ymy.nf.sample

[ <ok ][ Fmon ]

Here an example process of using the generated SSL files to set up an SSL connection. Adjust your paths
as they will be different.

1.

3.

Create a directory to store the certificate files. In our simple example, we have MySQL Workbench
installed on the same host as the MySQL Server, and we created "C: \ cer t s" on this system.

Copy and paste the results to a new (temporary) file, but change <directory> to the path (C. \ cert s)
we created. For example:

[client]
ssl-ca=C:\certs\ca-cert.pem
ssl-cert=C:\certs\client-cert.pem
ssl -key=C:\certs\client-key. pem

[ mysql d]
ssl-ca=C:\certs\ca-cert.pem
ssl-cert=C: \certs\\server-cert.pem
ssl - key=C:\ certs\\server-key. pem

to escape it. That is why you see "\\server-key.pem" in the above example,

Warning
o MySQL Server interprets "\s" as a space, so we added an extra backslash
because MySQL Server would interpret "\server-key.pem" as " erver-key.pem".

Open the MySQL Server configuration file. In this example, its location is "C: \ Pr ogr anDat a\ My SQL
\MySQL Server 5.7\my.ini"
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installed. The connection editor defines and displays its location, as does the

Note
@ The location of your configuration file depends on how MySQL Server was
Options File page in MySQL Workbench.

4. Add the client certificate information under the [ cl i ent] section:

[client]
ssl-ca=C:\certs\ca-cert.pem
ssl-cert=C: \certs\client-cert.pem
ssl -key=C:\certs\client-key. pem

Add the server certificate information under the [ mysql d] section:

[nysal d]

ssl -ca=C:\certs\ca-cert. pem
ssl-cert=C:\certs\\server-cert. pem
ssl -key=C:\ certs\\server-key. pem

5. Update the paths to the SSL client certificates in your MySQL connection, under the SSL tab. There are
three paths to update.

6. Restart the MySQL Server. In the log, you should see something like "Warning CA certificate C.
\certs\ca-cert. pemis self signed."

7. In MySQL Workbench's MySQL connection editor, clicking Test Connection should confirm your SSL
connection.

Additionally, consider setting Use SSL to "Required". Or, if you are experiencing problems, set it to "If
available" while debugging the problem.

5.3.5 Remote Management

The Remote Management tab is available when connecting to MySQL remotely, as the following figure
shows. To access this tab, select a remote connection from the MySQL Connections pane or click New to
create a new connection.
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Figure 5.21 Manage Server Connections: Remote Management Tab

|8 Manage Server Ca

MySQL Connections Conngction Name:  MyConnection

Local instance MySQL56_1 e ] Remote Management |
MyConnaction Connection | Remote Management | System Profile

@ Do not Lse remate management

e remate management (only avalzble on Windows)

127.0.0.1
phiip

Store in Vault ... Remaove from Vault
] Authenticate Using 55H Key

CiWsers\phiip\ApoData\Roamingy/.ssh/ssh_private_key

TestConnecton | |

5.3.6 System Profile

The System Profile tab enables you to specify host-specific information. This is achieved primarily through
selecting a System Type, along with its corresponding Installation Type. These profile settings contain
standard information that is used in managing the host's MySQL instance.

Here are some of the available installation types:
» FreeBSD, MySQL package or Custom

* Linux, including distributions such as Fedora, Oracle, RHEL, SLES, Ubuntu, Generic, and Custom

macOS, MySQL package or Custom
» OpenSolaris, MySQL package or Custom

» Windows, with different installation methods, MySQL versions, and build architectures

Choose the appropriate System Type and Installation Type to set default parameters that includes
commands used to start and stop MySQL, commands to check the server status, the location of the
ny.ini ormy.cnf configuration file, and on Windows, the Windows Service Name. As the following figure
shows, these default values are customizable.
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Figure 5.22 Manage Server Connections: System Profile Tab

Manage Senver

MySQL Connections Connection Mame:  MyConnection

Local instance MySQLS6_1
MyConnaction

Connecton | Remote Management | System Profie

Infoemation about the server and MySQL configuration, such as path to the configuration file,
command to start or stop it etc. You may pick a preset configuration profile or customize one for your nesds.

System Type:  Windows

Installation Type:  Windows (MySQL 5.6 Installer Package)

Configuration File:  %&ProgramData®\MySQLIMySQL Server 5.6\my.ini

Configuration Fle Section:  mysald

Windows Service Name:  MySQL5E]

Windaws Hint:

When a connection is configured for

"Windows Remote Management”, the "Configuration File®
must be specified using a mapped drive,

network share or admnstrative share.

Examples of thess are

M:\<path to file='my.ini

W<server >\ <share >\ <path to fle>\my.in

V\=server >\C§\Program Fiels\MySQLMySQL Server 5. 5\my.ini

5.3.7 Configure Server Management Wizard

Clicking the [+] icon from the home screen launches the Setup New Connection wizard. The wizard
provides a MySQL connection form to create a new MySQL connection, and includes a Configure Server
Management option as a step-by-step approach to creating a new MySQL server connection.

This option can also be executed later (on remote connections) from the home screen by clicking the top
right corner of a MySQL remote connection, as the following figure shows.
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Figure 5.23 Configure Remote Management

r. MySQL Workbench

File Edit View Dastsbase Tools Seripiing Help

Remote MEM

MySQL Version <unknown> Remote management not set up

User Account rogt

Pazowonrd <not stared>

Metwork Address 124001

TCPAP Port 3308

I Edit Connection... | | Configure Remote Management...

Executing this wizard is required to perform tasks requiring shell access to the host. For example, starting/
stopping the MySQL instance and editing the configuration file.

For a tutorial that demonstrates the steps outlined below, see the tutorial titled Section 5.2, “Creating A
New MySQL Connection (Tutorial)”.

The steps presented in the wizard are as follows:
1. Test DB Connection

On this page, MySQL Workbench tests your database connection and displays the results. If an error
occurs, click Show Logs to view the related logs.

2. Management and OS

Used to specify a remote management type and target operating system, which is available when the
Host Machine is defined as a remote host.

The SSH login based management option includes configuration entries for the Operating System and
MySQL Installation Type.

3. SSH Configuration

If you specified a Remote Host on the Specify Host Machine page, you will be presented with the Host
SSH Connection page, that enables you to use SSH for the connection to the server instance. This
facility enables you to create a secure connection to remotely administer and configure the server
instance. You must enter the host name and user name of the account that will be used to log in to
the server for administration and configuration activities. If you do not enter the optional SSH Key for
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use with the server, then you will be prompted for the password when the connection is established by
MySQL Workbench.

MySQL Server itself. It is not the same as the connection used to connect to a

Note
@ This connection is to enable remote administration and configuration of the
server for general database manipulation.

wish to start or stop the server or edit its configuration file. Other administrative

Note
@ You must use an SSH connection type when managing a remote server if you
functions do not require an SSH connection.

Windows Management

If a Windows server is used, then setting the Windows configuration parameters is mandatory.
Windows management requires a user account with the required privileges to query the system status,
and to control services. And read/write access to the configuration file is needed to allow editing of the
file.

Test Settings

The wizard now attempts a connection to your server and reports the results. If an error occurs, click
Show Logs to view the related logs.

MySQL Workbench must know where the MySQL Server configuration file is located to be able

to display configuration information. The wizard is able to determine the most likely location of the
configuration file, based on the selection made on the Operating System page of the wizard. However,
it is possible to test that this information is correct by clicking the Check path and Check section
buttons. The wizard then reports whether the configuration file and server configuration section can

in fact be accessed. It is also possible to manually enter the location of the configuration file, and the
section pertaining to MySQL Server data; these manually entered values should be tested using the
buttons provided. Click the Next button to continue.

Review Settings

The modified settings may be reviewed, which also includes the default values. Check the Change
Parameters checkbox if the MySQL Config File section will be edited, and then click Next to continue.

MySQL Config File

Allows configuration of the MySQL server version. It also allows the editing and validation of the
configuration file path, and validation of the server instance section. Click Next to continue.

Specify Commands

Optionally set the commands required to start, stop, and check the status of the running MySQL server
instance. Commands can be customized, if required, but the defaults are suitable in most cases. The
defaults depend on the selected options on the Operating System page of the wizard. Click Next to
continue.

Complete Setup
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Name the MySQL server instance on the final step. This name is used throughout MySQL Workbench
as a reference to this MySQL connection. After setting a suitable name, click Finish to save the
instance.

5.3.8 The Password Storage Vault

The vault provides a convenient secure storage for passwords used to access MySQL servers. By using
the vault, you need not enter credentials every time MySQL Workbench attempts to connect to a server.

connection might use "localhost", "127.0.0.1", or "::1", but these are stored

Note
@ The hostname is used for storing password information. For example, a local
separately in the password storage vault, even if they all resolve to the same place.

The vault is implemented differently on each platform:

* Windows: The vault is an encrypted file in the MySQL Workbench dat a directory. This is where
connections. xm and related files are located. The file is encrypted using a Windows API which
performs the encryption based on the current user, so only the current user can decrypt it. As a result it
is not possible to decrypt the file on any other computer. It is possible to delete the file, in which case all
stored passwords are lost, but MySQL Workbench will otherwise perform as expected. You then must
re-enter passwords as required.

* macOS: The vault is implemented using the Secure Keychain. The keychain contents is also viewable
from the native Keychai n Access. app utility.

e Linux: The vault works by storing passwords using the gnone- keyr i ng daemon, which must be
running for password persistence to work. The daemon is automatically started in GNOME desktops,
but normally is not in KDE and others. The gnone- keyr i ng daemon stores passwords for MySQL
Workbench on non-GNOME platforms, but it must be started manually.

5.3.9 Updating Old Authentication Protocol Passwords

MySQL 4.1 extended password hashes from 16 to 41 bytes. However, upgrading MySQL does not
automatically update the old password passwords, so existing passwords continue to be stored in the
deprecated format. This is because MySQL does not store passwords as plain text, so regenerating
password hashes requires user intervention.

The associated secur e_aut h option was enabled by default as of MySQL 5.6. It is always enabled as
of MySQL 5.7, meaning it can not be disabled. A future MySQL release will remove this option. With this
option enabled, a user with a password defined in the old format will not be able to login to MySQL.

With all that said, the deprecated password format does not function with MySQL 5.7. All passwords

using the old format must be updated. This section documents how to upgrade these passwords using
MySQL Workbench. For information about migrating away from the old password format using the MySQL
command line instead of Workbench, see Migrating Away from Pre-4.1 Password Hashing and the
mysql_old_password Plugin.

The old method uses the nysql ol d_passwor d authentication plugin, and

Note
@ The method that MySQL stores a password is defined by an authentication plugin.
the current default method uses nysql nati ve_passwor d. As of MySQL
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Updating Old Authentication Protocol Passwords

5.6, asha256_passwor d option is also available although it requires an SSL

or encrypted connection. When Workbench upgrades passwords, it upgrades
nysqgl ol d _passwordtonysql native password. For additional information
about authentication plugins, see Pluggable Authentication.

Options Depend on your secure_auth Option

Upgrading a password does have constraints. Here are two scenarios:

If the secur e_aut h MySQL Server option is disabled, then you can log in using the user with the old
password format and update the user's own MySQL password. However, this is not an option as of
MySQL Workbench 6.3.5 because compatibility with the old password format was removed. For this
reason, a user's ability to upgrade their own password format must be done using the MySQL command
line as described in Migrating Away from Pre-4.1 Password Hashing and the mysql_old_password
Plugin.

an older version of MySQL Workbench (version 6.3.4 and earlier), which
allows you to enable a Use the old authentication protocol option under the
Advanced connections tab. Older versions of Workbench are available at https://

Note
@ If using the MySQL command line is not an option, then you could use
downloads.mysql.com/archives/workbench/.

As stated earlier, secur e_aut h is enabled by default as of MySQL 5.6, and always enabled as of
MySQL 5.7.

If secur e_aut h is enabled, you can not log in if your user's password is stored in the old format.
Attempts will fail and emit an error similar to "ERROR 2049 (HY000): Connection using old (pre-4.1.1)
authentication protocol refused (client option 'secure_auth' enabled)". To upgrade the password, you
can either disable secur e_aut h (not recommended) then update as described above, or log in as a
different and privileged user, such as root, to change the password for a different user.

Using Workbench to Upgrade Your Password

Keeping the above in mind, there are two methods to update passwords using Workbench.

Open the Users and Privileges tab from Workbench's Management navigator. Select the user you want to
update from the User Accounts section. If using the old password format, you will see text beginning with
"This account is using the pre-mysql-4.1.1 password hashing type." in the lower right corner of the screen,
and also a large Upgrade button on the right. From here, you can:

Option for all MySQL versions:

Manually enter a new password, or the current password, and click Upgrade. This upgrades the
password to the newer password format, and the MySQL user can now log in using the new password
that you defined.

Option for MySQL 5.6 and later:

Rather than editing the password field, leave it alone and immediately click Upgrade. From here,
you can generate a random password and tag it as expired by clicking Reset To Expired. Use this
temporary random password to login the user, and MySQL will prompt for a new password when the
user first logs in.

The following figures demonstrate the sequence of steps used in both methods:
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Figure 5.24 Upgrade Old Password: Setting a New Password
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When resetting to a random password, you must save the password and give it to the user. You will find
the random password in the new popup window that is similar to the following figure.

Figure 5.26 Upgrade Old Password: Random Password Popup

| Random Generated Password

Password changed to: [T20aX64

After completing the upgrade, notice the new Authentication Type for the connection. In the example
shown in the next figure, the value changed from Standard (old) to Standard. In other words, the
authentication type changed from nysql ol d_password to mysqgl native_ password.

Figure 5.27 Upgraded Password: Standard (old) to Standard
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5.4 Client Connections

The client connection browser lists the active and sleeping MySQL client connections, and adds the ability
to kill statements and connections, and view additional connection details and attributes. The following
figure shows an example of client connection information for a local host.

information is available for previous versions of MySQL, such as the connection

Note
S The connection details viewer requires MySQL 5.6 or higher. Only basic connection
hosts, database, and state.
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Figure 5.28 Client Connection Overview
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PERFORMAMCE 71 root localhost sakila Sleep None 42 FOREGR. threadfsglio.. MySQLWorkbench
@ Dashboard 72 root localthost Nonme Query Sending data FOREGR., thread/salfo SELECT tP.. MySQLWorkbench
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Client Connections and Metadata Locks

The Client Connections management window includes a Show Details for connections to MySQL 5.6
and higher, as the following figure shows. These details are separated into three tabs:

¢ Details: connection details such as Process ID, Type, User, Host, Instrumented, and additional
information.

125



Client Connections and Metadata Locks

Figure 5.29 Client Connections Details
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» Locks: MySQL uses metadata locking to manage access to objects such as tables and triggers.
Sometimes a query might be blocked while being manipulated by another connection from another user.
The Locks feature (shown in the following figure) utilizes these MySQL metadata locks (MDL) to show
the locked connections that are blocked or being waiting on, and shows information about the locks,
what they are waiting for, and what they hold.
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Figure 5.30 Metadata Locks Browser
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Note
S The metadata lock information is provided in the performance schema as of
MySQL server 5.7.3.

» Attributes: these are connection attributes such as OS, Client Name, Client Version, and Platform. The
following figure shows a set of attributes and values.

127




Client Connections and Metadata Locks

Figure 5.31 Client Connection Attributes
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MySQL Workbench provides a visual GUI to administer your MySQL environment. The available visual
tools help configure your MySQL servers, administer users, perform backup and recovery, inspect audit
data, and view database health.

6.1 Server Management

Manage your MySQL instances with a comprehensive view of your MySQL server connections. The
visual tree based navigation provides detailed information about server and status variables, including the
number of threads, bytes sent and received by clients, buffer allocations size, and more.

6.1.1 MySQL Connection Navigator

The Navigator panel has a Management tab with functionality to monitor and configure your selected

MySQL connection.
Note
@ The Navigator panel also has a Schemas tab for managing databases using your
MySQL Connection. For information about the Schemas tab, see Section 8.2.1,
“Object Browser and Editor Navigator”.
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Server Logs

Figure 6.1 SQL Editor - Navigator Management Tab
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The Navigator Management tab is separated into the MANAGEMENT, INSTANCE, and PERFORMANCE
sections, and the Commercial edition of MySQL Workbench also includes the MYSQL ENTERPRISE
section.

6.1.2 Server Logs

The Administration - Server Logs tab displays log information for the MySQL server represented by each
connection tab. For each connection, the Administration - Server Logs tab includes additional tabs for
the general error logs and the slow logs (if available).

With a valid connection established, and the connection tab for it open, you can access log information
from either the Navigator panel or by clicking Server and then Server Logs from the menu.

Error Log File

The following figure shows an example of entries within the Error Log File tab. For more information, see
The Error Log.

130


http://dev.mysql.com/doc/refman/5.7/en/error-log.html

Server Logs

Figure 6.2 Navigator Management: Instance: Server Logs: Error Log
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Slow Log File

The next figure shows an example of entries within the Slow Log File tab. For more information, see The
Slow Query Log
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Service Control

Figure 6.3 Navigator Management: Instance: Server Logs: Slow Log
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6.1.3 Service Control

The Administration - Startup / Shutdown tab enables you to perform the following service-control
actions:

» View the Startup Message Log.
 Start up and shut down the MySQL instance.

* View the current status of the MySQL instance.

With a valid connection established, and the connection tab for it open, you can access the control actions
from either the Navigator panel or by clicking Server and then Startup/Shutdown from the menu. The
following figure shows an example of the Administration - Startup / Shutdown tab with the database
server instance running and the Stop Server button displayed.
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Figure 6.4 Navigator Management: Instance: Startup / Shutdown
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Management support for target host enabled successfully.

6.1.4 Configuration (Options File)

The Options File editor is used to view and edit the MySQL configuration file (ny. i ni on Windows, or
ny. cnf on Linux / macOS) by selecting check boxes and other GUI controls, and then making edits.
MySQL Workbench divides the options file into its own groupings as a set of tabs (such as General,
Logging, InnoDB, and more). Make an edit and click Apply to commit the changes.

Access this window from either the Navigator panel, or by selecting Server, Options File from the main
menu.

The options file editor includes the following components:

» Option file groupings, as divided into convenient tabs by MySQL Workbench
» A Locate option search field to search your MySQL options configuration file
» Configuration File path, so you know the configuration file you are editing

» An options file group selector, to select the option [group] to edit. Because the same option can be
defined under multiple groupings, it is important to choose the correct group when making edits.
[ mysql d] (the MySQL server) is the default and most common group. For additional information about
groups, see Using Option Files.

The following figure shows an instance of the Options File with the General tab selected:
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Users and Privileges

Figure 6.5 Navigator Management: Instance: Options File: General
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6.2 Users and Privileges

A listing of all users and privileges that relate to the MySQL connection. You may also manage (add) user
accounts, adjust privileges, and expire passwords.

Access this window from either the Navigator panel, or by selecting Server, Users and Privileges from
the main menu.

The Users and Privileges page has several sections:

User Accounts

Lists each user account that is associated to the active MySQL connection.
Login

Login information related to the selected user account.
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Figure 6.6 Navigator Management: User And Privileges: Login

File Edit View Guery Database Server Tocls Scriping Help

§1&l 0 e &ESIE] [ u

Mavigator Administration - Users and Privil
MANAGEMENT
D semver Status
5 Client Connections
B Users and Privileges

MyFirstConnection
Users and Privileges

User Accounts Details for acoount general@localhost

B status and System Variables —_— - .
L Dats Export User FromHost | Logn | AccountLimits | Administrative Roles | Schema Privieges
ry general lncalhost

< Datalmport/Restore mysalbackwp localhost Lognhame:  oenera

oot lacalhost

You may create multiple sccounts with the same name
o cormect from different hosts.

INSTAMNCE
g Startup / Shutdawn Authentication Type: | Stendard
Semver Logs

# Opticns File

For the standard password and)or host based authentication,
select ‘Standard’.

Limit to Hosts Matching:  localhast % and _ wikicards may be used

pE;{] Em::ct , Pactword; SetSRSSESISZEIEIEE Typé & password to reset it.
ashboar
r Consider using & password with 8 or more characters with

] Perfarmance Reparts mixed case letters, numbers and punchuation marks.

&% Pefformance Schemb Setup
[T —— Enter password again I confim.,

Management [ESdIENEES

Infarmation

Account Limits

Define limits for the user account, such as the maximum number of queries, updates, connections, and
concurrent connections that an account can execute in one hour.
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Figure 6.7 Navigator Management: User And Privileges: Account Limits
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Administrative Roles

To aid in assigning privileges to MySQL Server users, MySQL Workbench introduces the concept of
Administrative Roles. Roles are a quick way of granting a set of privileges to a user, based on the work the
user must carry out on the server. It is also possible to assign multiple roles to a user. To assign roles, click
the User Account you wish to modify, then click the Administrative Roles tab. Then click the check boxes
according to the roles you wish to allocate to the user. After you select a role to a user, you will see the
accumulated privileges in the Global Privileges Assigned to User panel. For example, if you select the
role BackupAdm n, the privileges granted include EVENT, LOCK TABLES, SELECT, SHOW DATABASES.

If you also select the role of Repl i cat i onAdmi n, the list of privileges expands to include REPLI CATI ON
CLI ENT, REPLI CATI ON SLAVE and SUPER.

These roles are available:

» DBA: Grants all privileges

* MaintenanceAdmin: Grants privileges to maintain the server

* ProcessAdmin: Grants privileges to monitor and kill user processes

» UserAdmin: Grants privileges to create users and reset passwords

» SecurityAdmin: Grants privileges to manage logins and grant and revoke server privileges

e MonitorAdmin: Grants privileges to monitor the server
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Schema Privileges

« DBManager: Grants privileges to manage databases
» DBDesigner: Grants privileges to create and reverse engineer any database schema

* ReplicationAdmin: Grants privileges to set up and manage replication

BackupAdmin: Grants privileges required to back up databases

e Custom: Lists other (custom) privileges that are assigned to the user account

The Password Validation Plugin (available as of MySQL Server 5.6.6) is supported in Workbench. For
information about what these settings mean, see The Password Validation Plugin.

Figure 6.8 Navigator Management: User And Privileges: Administrative Roles
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Schema Privileges

Additional schema privileges that the account can use. For example, the standard nmysql backup user has
"CREATE TEMPORARY TABLES" on the nysql schema.
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Server Status

Figure 6.9 Navigator Management: User And Privileges: Schema Privileges
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6.3 Server Status

Get an immediate view into the basic health indicators and counters for your MySQL environment. This
includes viewing the server's running state (stopped/running), available features, primary server directories,
replication state, and security settings for authentication and SSL. Reports also include information and
graphs to track memory usage, connections, hit rates, and more.

Access this window from either the Navigator panel, or by selecting Server, Server Status from the main
menu.
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Status and System Variables

Figure 6.10 Navigator Management: Server Status
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6.4 Status and System Variables

Status and System Variables: Lists all server variables for the MySQL connection. You may also copy all
or selected variables to your clipboard.

Access this window from either the Navigator panel, or by selecting Server, Status and System Variables
from the main menu.
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Status and System Variables

Figure 6.11 Navigator Management: Status Variables
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Figure 6.12 Navigator Management: System Variables
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Custom Variable Grouping

Custom Variable Grouping

The status and system variables are each categorized by groups (such as InnoDB or Logging), and you
may also create your own custom groups. Right-click on a variable, choose the custom group (or create a
new one), and add the variable to the aforementioned group. Your custom groups are listed along with the
pre-existing groups.

In the following example, we created a custom group titled "My Variables" and are in the process of adding
the Creat ed_t np_vari abl es variable to it.

Figure 6.13 Navigator Management: Adding A Variable To A Custom Group
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6.5 Data Export and Import

There are three ways to export and import data in MySQL Workbench, each serving a different purpose.
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Table Data Export and Import Wizard

Table 6.1 Methods to Export or Import data in MySQL Workbench

and/or Tables

GUI Location Data Set Export Types |Import Types |Additional Details
Object Browser context | Tables JSON, CSV  |JSON, CSV  |Simple table operations,
menu includes moderate control over
the output type (this method
was added in version 6.3.0)
Result Grid menu under |Result CSV, HTML, |CSV Simple data operations,
the SQL editor set (after JSON, SQL, includes little control
performing an | XML, Excel
SQL query) XML, TXT
Management Navigator |Databases SQL SQL Detailed database and table
and/or Tables operations, standard backup/
restore behavior using the
nysgl dunp command and
meta data, includes control
over how data is handled, and
includes meta data
Management Navigator |Databases SQL SQL Detailed database and table

operations, includes control
over how data is handled, can
be scheduled and incremental,
includes meta data, uses
MySQL Enterprise Backup
(commercial)

6.5.1 Table Data Export and Import Wizard

This wizard supports import and export operations using CSV and JSON files, and includes several
configuration options (separators, column selection, encoding selection, and more). The wizard can be
performed against local or remotely connected MySQL servers, and the import action includes table,

column, and type mapping.

Note

v |

This wizard only exports/imports tables using the JSON or CSV format. For
an overview of the data export and import options in MySQL Workbench, see
Section 6.5, “Data Export and Import”.

The wizard is accessible from the object browser's context menu by right-clicking on a table and choose
either Table Data Export Wizard or Table Data Import Wizard.
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Table Data Export and Import Wizard

Figure 6.14 Table Data Wizards: Open
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Table Data Export Wizard

Export table data to either a JSON or CSV file. The following figures show an example export sequence of
the sakila.actor table to a CSV file.
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Table Data Export and Import Wizard

Figure 6.15 Table Data Export: Source

Select data for export

Select source table for export.
sakila.actor

Select columns you'd like to export

Column name
actor_id
first_name
last_name
last_update

Select / Deselect all entries Row Offset:

<oec | (i) (o]
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Table Data Export and Import Wizard

Figure 6.16 Table Data Export: CSV Configuration

Select output file location

Table Data Export allows you to easily export data into csv, json datafiles.

File Path: D:'WMySQLBackups\sakia-actor.csv
@ csv ) json
Options:
Line Separator
Endose Strings in

Field Separator

Export to local machine

If checked rows will be exported on the location that started Warkbench,
If not checked, rows wil be exported on the server.

If server and computer that started Workbench are different machines, impart of that file can be done manual way only.

[ <Back | [ Next> | [ cancel
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Table Data Export and Import Wizard

Figure 6.17 Table Data Export: Results

The following tasks will now be performed. Please monitor the execution,

¥ Prepare Export
& Export data to file

Finished performing tasks.
Click [Mext =] to continue.

Message Log

-Data export

-Data export

-Data export

-Data export

-Data export

-Data export

-Data export

-Data export

- Export finished

Export data to file finished
Finished performing tasks.

Table Data Import Wizard

Import table data from either a JISON or CSYV file. The following figures show an example import sequence
of the sakila.actor table from a CSV file.
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Table Data Export and Import Wizard

Figure 6.18 Table Data Import: CSV Source

Select File to Import

Table Data Import allows you to easily import csv, json datafiles.
You can also create destination table on the fly.

File Path: D:\MySQLBackups\sakila-actor.csv

Mext = ][ Cancel
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Table Data Export and Import Wizard

Figure 6.19 Table Data Import: Destination Table

Select Destination

Select destination table and additional options.
() Use existing table: sakila.actor

sakila sakila-actor-other
@ Create new table:

[ Drop table if exists

Mext = ] l Cancel ]
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Table Data Export and Import Wizard

Figure 6.20 Table Data Import: CSV Configuration

Configure Import Settings

Detected file format: csv |ﬂ
Options:
Line Separator

Endose Strings in

Field Separator

Encoding: utf-8

Columns:
Source Column Field Type

actor_id int

=

first_name text

=

last_name text

=l

last_update text

first_name last_name last_update

PENELOPE GUINESS 2006-02-15...
NICK WAHLBERG  2006-02-15...
ED CHASE 2006-02-15...
JENNIFER DAVIS 2006-02-15...
JOHNNY LOLLOBRIG... 2006-02-15...

< Back ] lNext> ] [ Cancel

Note
S The Encoding field should correspond with your CSV file.
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SQL Data Export and Import Wizard

Figure 6.21 Table Data Import: Results
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- Data import
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- Data import

- Data import

- Data import
-Data import

- Data import

- Data import

- Data import

- Data import

- Import finished
Import data file finished
Finished performing tasks.

< Back ] [ MNext = l Cancel

6.5.2 SQL Data Export and Import Wizard

Use this wizard to either export or import SQL generated from MySQL Workbench or with the mysql dunp
command.

Access these wizards from either the Navigator panel, or by selecting Server from the main menu, and
then either Data Import or Data Export.

data export and import options in MySQL Workbench, see Section 6.5, “Data Export

Note
@ This wizard only exports/imports the MySQL SQL format. For an overview of the
and Import”.
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SQL Data Export and Import Wizard

Data Export

This tab allows you to export your MySQL data. Select each schema you want to export, optionally choose
specific schema objects/tables from each schema, and generate the export. Configuration options include

exporting to a project folder or self-contained SQL file, optionally dump stored routines and events, or skip

table data.

Note
@ Alternatively, use Export a Result Set to export a specific result set in the SQL
editor to another format such as CSV, JSON, HTML, and XML.

Select the Database objects to export, and configure the related options.

Note
@ Click Refresh to load the current objects.

Figure 6.22 Navigator Management: Data Export: Object Selection
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SQL Data Export and Import Wizard

Optionally open the Advanced Options tab that allows you to refine the export operation. For example,
add table locks, use replace instead of insert statements, quote identifiers with backtick characters, and
more.

Figure 6.23 Navigator Management: Data Export: Advanced Options
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Click Start Export to begin the export process:
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SQL Data Export and Import Wizard

Figure 6.24 Navigator Management: Data Export: Export Progress

File Edit View Query Database Server Tools Senpting Help

&5 e JE&FEIE[E e

Navigator Administration - Data Export
MANAGEMENT sl retance MSLS?
instance MySQL
D Server Status

& Client Connections i Data Expc-rt

§ uUsers and Frivileges | Object Selection | Export Frogress |
E:ﬂ Status and System Variables . ted
o Data Export
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INSTANCE 223 Rpatad

B startup/shutdown Log:

& serveriogs 14:57:28 Dumping sakila (al tables)

# Options File Rumning: "C:Vrogram Fles\MySQLMySOL Server 5, 7ibin\mysgkdump.exe” -~defaults-file ="c: yuserspholson \appdataYocal

Wmipkdagpon.enf™ —user=root —host=localhost —protacol=tep —part=3307 —default-character set=utfd —events —ship- Iﬂggas “sakda®
PERFORMAMCE 14:57: 28 Export of C: \Ussrs\pholson\Documents\dumps \Dump 20 141215.5q] has finished

& Dashboard
&7 Perfarmance Reports

;ﬁ" Ferformance Schema Setup

Management Ealoukls

Information

=

Session

This functionality uses the nysql dunp command.

Data Import/Restore

Restore exported data from the Data Export operation, or from other exported data from the nysql dunp
command.

Choose the project folder or self-contained SQL file, choose the schema that the data will be imported to,
or choose New to define a new schema.
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Figure 6.25 Navigator Management: Data Import: Import From Disk
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EEEEEEEREEE

Connection: 7
MNama: MpSrsfConnactian
Host: fpcalfest
pgﬁt, EE 17 tables selected [ Select Tables J [ Unsslect All ]
Server: MySQE Enterprise
Sarver -Advanced Editon
.F.flsio_“ 5.5, 16-amIenprise- Press [Start Import] to start. .. 5tart Import

Object Info ===l

-

n |

Note
S You may only select specific data objects (tables) to import if the data export
operation used project folders instead of a self-contained SQL file.

Click Start Import to begin the import process:
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Figure 6.26 Navigator Management: Data Import: Import Progress
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10:46:31 Restoring sakila (filn_taxt)

Running: mysql.exe -defaults-file="c: users\phiiplappdataocal temp'mpowhkegd.anf™ ~-host=localhost --user =roat ~part=3306 ~dafault-
characterset=utfa —comments < "C:\{eers\\phiip\\Documentsidumps\iDump 0 140215\ sakia_filn_text.sql”

10:45:31 Restoring sakila (rmantary)

Running: mysql exe —defaults-file="c: Wsers\phiin\appdataocal temp\tmogaghkum.cnf™ —host=locathost —user=root —port=3306 —default-
character-set=utfd —comments < "C:\\Users\\phiip\Documents\dumps Pump 20 1402 194 \salda_mventory.sgl”

10:46:31 Restoring sakila (language)

Running: mysqgl.exe —defaults-file="c:\users\philp\appdataecal\temp\impwoddpy. onf™ —host=localhost —user=rook —port=3306 —default-
character-set=utf& -comments < "C:\{sers\iphiip\\Documenis\\dumps \Dump 20 1402 15\ \sakia_language.sql”

10:46:32 Restoring sakila (payment)

Running: mysgl.exe —defaults-file="c: yusers\phiiplappdatzocal\tempmpuivpmat o™ —host=localhost —-user =root —port=330§ --default-
character-set=utfd —~comments < "C:Y{sers\|phiip\\Documents\\dumnps| Durp 20 1402 15\\sakia_payment.sql”

10:45: 32 Reestoring sakila (rental)

Rurming: mysglexe —defaults-file="c:\users\phiip\appdataYocal tempitmpez 3vd .onf™ —-host=localhast -user=roat —-port=3306 --default-

character-set=utfd -<comments < "C:\\eers\\phiip'\Documents\\dumps Pump 20 1402 184 \salda_rental.sgl”
10:46: 34 Reestoring sakila (staff)

Rurning: mysgl sxe —defaults-file="c:\users\phiip\appdataocal \tempimprphidh, enf™ —hest=locahhost —user=root —port=3308 —default-
character-set=utfd ~~comments < *C:\sers\\phiip\\Documents\\dumps\\Dump20 140219\ \sakia_staff.sql”

10:46:34 Restoring sakila (stare)

Rurmning: mysgl.exe --defaults-file="c: yusers \phiiplappdatzocal temp\mokonurgf.onf™ ~hast=localhost --user =root ~-port=3306 --default-
character-set=utfd —comments < "C:\sers\iphiip\\Documents\idumps\\Durp 20 140219 sakila_store.5d”

10:45: 34 Restoring sakila (Views, routnes, events atc)

Funning: mysgl.exe ~defaults-file="c: users\phiiplappdataocal temp'tmp_fouzk, enf™ -host=locahhost -user=root -port=3308 —default-
character-set=utfd —comments < "C: ‘.'q.lser!\'lphIlp\bnnmenls\\dumpsﬁ‘purrpmw:lz 12\ \zakia_routines.sgl”™

10:46:35 Import of C:\Wsers'philp\Documents\dumps \Dump 20 140219 has finshed

MNama: MySrsfConnactian
Host: jocabast

Port: 3308
Server: MySQE Enlerprise
Sarver -Advanced Editon

Session

Object Info

6.5.3 Result Data Export and Import
Export or Import data directly from or into the result set.
Export a Result Set

A result set in the visual SQL editor can be exported to common file formats including CSV, JSON, HTML,
and XML.

Note
S This wizard only exports/imports data from a result set. For an overview of the data

export and import options in MySQL Workbench, see Section 6.5, “Data Export and
Import”.
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Figure 6.27 Exporting a Result Set
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f ssior
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Infermation

-
w

Table: city

&

Import into a Result Set

Records from a CSV file can be imported into the result set of the visual SQL editor.

NULL unigue index) as otherwise values can not be imported because the result set

Note
S The result set must have a unique row identifier (such as a Primary Key or NOT
will be read-only.

Note
S Alternatively, use Section 6.5, “Data Export and Import” to export larger sets of
data, such as entire tables and databases.

6.6 MySQL Audit Inspector Interface

MySQL Workbench offers a GUI interface to the Audit Inspector.

Initially, when you first load the Audit Inspector, you must use MySQL Workbench to cache the audit log
for performance reasons. MySQL Workbench will then parse, index, and retrieve values from the encrypted
cached file on your local computer.

Note
@ MySQL Workbench will prompt for sudo access if the MySQL Workbench user is
unable to read the audit log file.
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At this stage, you also set a password for the encrypted file that will be used when viewing this file. The
initial screen looks similar to the figure that follows:

Figure 6.28 Workbench: Audit Inspector: Initializing

& | MyFirstConnestion %
File Edi ‘View Query Deoiebose Server Tools Scripting  Help

FE e &8 8 E e

Mavigatar GQuary 1 Administration - Audit [napecter
MANAGEMENT
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=08 . o - - The MySOL Warkhench Audit Inspaclor pravides a smple inlbesfacs for brording and seardhing the contenls of the MySQL Audt Plugn log file,
) client Connectians = = For more comprehensive audtiing capahitties, refier to Orade Audt Vault,
@ users ana riviteges AUDIT LOG To speed up ssarch end brawsing of the sudit log dats, Workbench needs to rebieve, parse and ndec
"‘ the audt lag file contents, This data ts saved for future use in a cache stored in an enorypted file
1 status and System Variabies in your lacal computer,
1 Dats Expart Retriaving and parsing log files can take sgnificant time, spedaly for remote machines, so you may
. e select to cadhe speahic files only,
X Data Import/Restare ‘ After the milial ndesing, you canupdate your eache wilh rew audit data by dicking [Parse Logs).
INSTAMCE Y For Linus and Mae sarvers, you may be prompted far your users passweed to be used vith the sudo command,
50 that the audit leg fles can ba read by Warkbench,

H stantup / Shutdawn
Loakng for kg fies in C: \ProgramDataMySOLMySOL Server 5.6\ datalsudt log™

A serverLogs
# Options File Select files to parse below,

PERFORMANCE FndDater  yyyy-mm-gd

& Dashboard Tmestamg from FleMame  First Riecord Timestamp Last Last Timestamp Size Fie Hame
& Performance Reparts eurrent 2014-01-08 02:31:13U C 2014-02-14 05:34: 11U C #1519330 auditlog
&% Performance Schema Setup

MyS0L ENTERPRISE
Bl Audit Inspectar
a1 Online Batkup
g Badkcup Recovery

Management 4yt

Information

Ho object selected

, Get Tmestamp Ranges [ cache selected Fies for Erawsing |
Objact Info R0

Note
S Generating the cache file can take a long time. If you press Abort during the
caching process, MySQL Workbench will save the results that were cached at the
point you pressed Abort.
After caching an audit log, the Audit Inspector page will display the results as shown in the following
figure:
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Figure 6.29 Workbench: Audit Inspector
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The search field offers criteria for narrowing the displayed events, including Show events of type Fetch

SALF

Shaw all events

Administration - Audit Inspector

- gontaining nfo text:

Rerard ID

B563_2014-01-08T16:20:05
8862_2014-01-00Ti6:20:05
B861_2014-01-08T16:20:05
0560_2014-01-00T16:20:05
B855_2014-01-08T16:20:05
B368_2014-01-08T16:20:05
8857_2014-01-00T16:20:05
8856_2014-01-08T18:20:05
B355_2014-01-08T16:20:05
8854_2014-01-00T16:20:05
8353_2014-01-08T16:20:05
8552_2014-01-08T16:20:05
8351_2014-01-08T16:20:05
8350_2014-01-08T18:20:05
B849_2014-01-08TL8:20:05
B343_2014-01-08TL6:20:05
BE47_2014-01-08T15:20:05
B345_2014-01-08TLa:20:05
B545_2014-01-08T15:20:05
B544_2014-01-08T18:20:05
B343_2014-01-08TL6:20:05
B342_2014-01-08T15:20:05
B541_2014-01-08T16:20:05
B540_Z014-01-08TLS:20:05
B539_2014-01-08TL5:20:05
B538_2014-01-08TL5:20:05
8337 2014-01-D8TL5:20:05

Timestamp

2014-01-08 20:40:221U €
2014-01-08 20:40:180U €
2014-01-08 20:40:15U €
2014-01-08 20:40:120 €
2014-01-08 20:40:09 U €
2014-01-08 20:40:05U €
2014-01-08 20:40:020U €
2014-01-08 20:39:59U €
2014-01-08 20:39:56 U €
20140108 20:39:520U €
2014-01-08 20:39:49 U €
2014-01-08 20:39:45 U €
2014-01-08 20:39:42 U €
2014-01-05 20:39:39 U C
20140108 20:39:37 U C
2014-01-08 20:39:37 U C
2014-01-08 20:39:35 U C
2014-01-08 20:39:33 0 C
2014-01-08 20:39:290U C
2014-01-08 20:39:26 U C
2014-01-08 20:39:23 U C
2014-01-08 20:39:19U C
2014-01-08 20:3L6 U C
2014-01-08 20:39:13 U C
2014-01-08 20:39:10U C
2014-01-08 20:39:06 U C
2014-01-08 20:39:03U C

Type
Query
Query
Query
Query
Query
Query
Query
Query
Query
Query
Query
Query
Query
Query
Fing

Fing

Query
Query
Query
Query
Query
Query
qQuery
Quary
Query
Quary
ouery

Connld  Lser

rogifract] &lo..
roatiract] @lo...
rootdroct] 8lo..
rogidrect] @lo...
roatfroct] @lo..
rootdroct] @lo..
roatfroot] @lo...
rootdract] @lo..
rooidroct] 2lo...
roatiroot] @lo...
rootdroct] @lo..
roodroct] lo...
roatfroct] @lo..
rootdroct] 8lo..
roatfroot] @lo...
roodroct] @lo..
rootirect] 2lo...
roatroot] @lo...
root{root] @lo_.
roatfroct] @lo...
roatfroot] @lo._.
roatfroot] @lo._.
roatfrect] @lo...
roatfroot] @lo._.
roatjrect] @lo._.
roatjrect] @lo...
roatirectl®@lo..

Shoeing records O to 10000 from 10485 total matched endries from cache

< Previous Page |

NextPege> |

Host /TP

127.0.0.1
127.0.0.1
127.0.0.1
127.0.0.1
127.0.0.1
127.0.0.1
127.0.0.1
127.0.0.1
127.0.0.1
127.0.0.1
127.0.0.1
127.0.0.1
127.0.0.1
127.0.0.1
127.0.0.1
127.0.0.1
127.0.0.1
127.0.0.1
127.0.0.1
127.0.0.1
127.0.0.1
127.0.0.1
127.0.0.1
127.0.0.1
137.0.0.1
127.0.0.1
137.0.0.1

Stats  Comenand Oass Info

shaw_status
shaw_status
show_status
shaw_status
shaw_status
show_status
shaw_status
show_status
shaow_status
shaw_status
show_status
shaw_status
shaw_status
show_status

shaw_status
shaw_status
show_status
shaw_status
shaw_status
shaw_status
shaw_status
show_status
shaw_status
shaw_status
shaw status

show plobal status
show global status
show global status
show global status
show glabal status
show global status
show global status
show global status
show plobal status
show global status
show global status
show global status
show glabal status
show global status

show plobal status
show global status
show global status
show global status
show glabal status
show global status
show global status
show global status
show global status
shaw global status
show olabal status

The currenty audit_log oolicy 15 sat to kg all events,

[ Deletzcache | | AddFss to Cache..,

and Show events of type Query, and defaults to Show all events. Custom filters are also available.

You can Add Files to Cache from the main Audit Inspector page. The following figure shows an example

file to add:
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Figure 6.30 Workbench: Audit Inspector: Add Files to Cache

then cick [Add Fles ta Cache]. If you'd like to know the exact timestamp ranges of the records
contained in each file, select them and click Get Timestamp Ranges.

. ' Sedect the files you'd like to have parsed and added to the cache for the audit log inspectar,

Looking for log files in C:\ProgramData\MySOL\MySOL Server 5.6\data\audit.log™

Select files to parse below,
Find Date:  yyyy-mr-dd

Tmestamp from File Name First Record Timestamp Last Last Timestamp Status File Name
current 2014-01-08 02:31:13 U C 2014-02-14 06:33:14 U C not cached 44512310 auditlog

[ AddFiestocache | [ caneel

Future uses of the Audit Inspector will require the password that you set during the initial step. The next
figure shows that the audit log cache is locked:
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Figure 6.31 Workbench: Audit Inspector: Unlock
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6.7 MySQL Enterprise Backup Interface

MySQL Workbench include a MySQL Enterprise Backup GUI interface that is listed in the Management
Navigator tab for a MySQL connection. There are two MySQL Enterprise Backup related sections in the
Navigator:

* Online Backup: Sets a backup profile that defines what should be backed up, wher e the backup
should be stored, and when (the frequency) MySQL should be backed up.

» Restore: Restores the MySQL server to a specific point in time, typically by restoring a backup that was
created by the Online Backup feature in MySQL Workbench.

For information comparing the different methods to import/export data using MySQL Workbench, see
Section 6.5, “Data Export and Import”.

The MySQL Enterprise Backup configuration is located on the MySQL server, and not locally. This
information includes the MySQL Enterprise Backup configuration backup profiles, job scheduling, backup
operations, and data. This also means that the backup operations are executed with (or without) MySQL
Workbench running.

6.7.1 General Requirements

MySQL Enterprise Backup is a MySQL Enterprise Feature that is separate from MySQL Workbench.
For more information about its functionality, see the MySQL Enterprise Backup documentation at http://
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General Requirements

dev.mysql.com/doc/mysql-enterprise-backup/en. MySQL Workbench provides an interface to MySQL
Enterprise Backup, as described in the following documentation. In addition to having MySQL Enterprise
Backup installed on your host, the following general requirements also apply:

» Arecent version of MySQL Enterprise Backup. The MySQL Enterprise Backup support policy is to
support the current GA version of MySQL Enterprise Backup, and the major version before that. This
dictates the minimum MySQL Enterprise Backup version required by MySQL Workbench, which is the
major version before the current GA release.

» Managing both local and remote MySQL instances is available on Linux and macOS, and managing
local MySQL instances is available on Microsoft Windows. Remote management is configured using
SSH Remote Management.

» A MySQL connection with a root user.
» The MySQL server configuration file path must be set and correct for the MySQL connection.

» The user running MySQL Workbench must be a sudo user (Linux / OS X) that is able to execute the
MySQL Enterprise Backup binary.

 Additionally, the sudo user must keep the HOVE environment variable when executing system
commands, which means adding the following to / et ¢/ sudoer s:

env_keep +="HOWE"

And the Prerequisites set in the Settings tab are:

» A path to the MySQL Enterprise Backup executable. MySQL Enterprise Backup is available via
eDelivery or My Oracle Support (MOS). MySQL Workbench attempts to locate the MySQL Enterprise
Backup executable, so check the path and adjust it accordingly.

» The path to the Backup Home Directory, where backup profiles and data is stored. This can be created
from within Workbench from the Settings tab.

» The MySQL account for the Backup Process. The available actions depends on the current state of this
set up, with options including:

« Create MEB Account: Available if a backup user does not already exist.
* Change Password: Available if a backup user does exist.

« Fix Grants for MEB...: Available if the user's privileges are invalid, which alters the user by adding the
RELOAD, SUPER, and REPLI CATI ON CLI ENT ON *. * privileges.

Uninstalling Workbench notes

 Uninstalling Workbench does not remove the associated MySQL Enterprise Backup backup tasks.
To stop the scheduled backups, edit the related "Task Scheduler" entries on Windows, or remove the
associated cron jobs on Linux and macOS.

» Uninstalling Workbench does not remove the MySQL Enterprise Backup master related configuration
file, the configuration files generated for each defined profile, nor the MySQL backups.

The following figure shows an example of the Settings tab.
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Online Backup

Figure 6.32 Workbench: MySQL Enterprise Backup Settings

File Edit \iew Guery Database Server Tools Scrptng Help
&1 &) 6 &8I &S] [E w
Navigatar Administration - Online Backup
MANAGEMENT MySCL Enterprise i
D Server Status MVSQL Enterprlse BaCkup
5 Client Cannections
A usersand Privileges My5QL Enterprise Badup (MEB) lets you badaip your My5QL server instances “online”, To be used, the MEB executable (mysabackup)
A status and Systém Varisbles must be installed on the target server. It can be downloaded from eDelivery or My Orade Support.
X, Data Export

L Dats import/Restore Prerequisites

INSTAMNCE @Y
B startup / shutdewn
A server Logs

@  Path to MEB Executable
Provide the path to the mysghacdup executable on the MySQL server machine,

& Optiens File MySQL Backup Command Path: | C:Wrogram Fies\MySQLMYSQL Enterprice Badoup 3. 12\mysgbadap.exe

O, Executable found (version 3.12.0),
PERFORMANCE

& Dashboard Backup Home Directory

&7 Performance Reports Select a badwp home drectory to store the badap profiles and to set as dafault storage location for badaup files.

é\ Perfarmance Schema Setup MySQL Badkup Home Directory: | C:\MySQLEBckUpHome Create Directory
MYSOL ENTERPRISE OK. The directory is vakd.

B Audit inspectar . atfior
& Firewall

. MySQL Backups should be run from a dedicated badwp account with a proper set of permissions, Enter a new or existing account and password below.
tﬁ Online Backup WWorkbench will run checks or prompt you for additional actions as needed.
o Restore

Backup User: | mysgbadup
P d [—
The account is vald and will be used for badaps (Usage of TTS is enabled).

Management

Information

If any of the requirements are not met, then an error will be generated when attempting to use MySQL
Enterprise Backup features.

6.7.2 Online Backup

Sets a backup profile that defines what should be backed up, wher e the backup should be stored, and
when (the frequency) it should be backed up. The following figure shows an example of the main page.
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Figure 6.33 Workbench: MySQL Enterprise Backup
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A Options File
C\MySQLBackupHome \FullBackup
L L e 29.00 GB of 45.00 GB available

& Dashboard Never

&) Pertormancs Reports Never

{9'\ Performange Schema Setup 2015-07-10 00:00:00
not schedubed

PAYSOL ENTERPRISE
B audit inspector
@ Firewall

| Mew Job Configure Job | | Execute Mow Execute Mow (i
ﬁ Cnline Backup .~".

g Restore | @ Abadap operation started from outside MySQL Workbench is a.n:nlirbﬂvgmr.:d.l Immaediately execute a
backup job

Only displayed when a backup job

[Recent Actrvtyl ““-‘ is currently being executed

Job Format Status Start Teme End Time: Total Tine
FullBackup DIRECTORY @ SUCCEsS 2015-06-10 20:24:24 2015-06-10 20:24:29 S5
FullBadwp DIRECTORY @ SUCCESS 2015-06-10 20022:02 2015-06-10 20:22:06 45

The Online Backup page is separated into three sections:

» Backup Jobs: Used for managing backup jobs for the MySQL server. A backup job (profile) is a
configuration file used to store information about what is backed up, where the backup is stored, and
optionally when backups will be performed.

Right-clicking on a Backup Job is an alternative way to access the available actions, such as
Configure Job, Del ete Job, and Execut e Backup. Right-clicking also offers two additional
options:

« Execute Backup to Image File: Saves the backup to a single file, and prompts for the file name.

e Copy Backup Command to Clipboard: Generates a command for executing the backup, and
copies it to your clipboard. You might execute this command in the shell or terminal, which looks
similar to: / bi n/ nysql backup --defaul ts-file="/var/lib/neb/foo.cnf" --show
progress=stdout backup --wi th-tinestanp.

¢ Backup Job Details: Displays information about the state of a specific (selected) backup job. It includes
information from the Settings page, and information specific to the selected backup.

* Recent Activity: Historical information about the backup operations performed on the server. View the
backup log by right-clicking an entry and choosing Vi ew Backup Log

A progress dialog is generated for the backup operation.
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Backup Jobs

The following information applies to the New Job operation, and Configure Job is used to modify existing
jobs.

The Backup Profile Name and its associated Comments field are used to identify the backup job's profile,
and this name is listed on the main page.

The New Job scheduling page separates the configuration information into four tabs. The Contents tab
defines the schemas and tables to back up, and whether the job is a full or partial backup.

e Ful | backup: All schemas and tables are backed up (see the figure that follows).

Figure 6.34 Workbench: MySQL Enterprise Backup Configuration: Contents for Full Backups
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& Firewall
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£ Restore
Management EEGEnE
Information

Connection:
Mame: Localinstance
56

e Parti al : Select the schemas and tables (objects) that you want to back up (see the figure that follows).
Choose Select objects to included/excluded to open the table inclusion (and exclusion) options. For
additional information about the include, exclude, and Transportable Tablespace options, see the
MySQL Enterprise Backup documentation titled Partial Backup and Restore Options.
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Figure 6.35 Workbench: MySQL Enterprise Backup Configuration: Contents for Partial Backups
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infarmation Using transportable tablespaces allows restoring the backed up tables on a different server,

%:sowmm system tablespaces from being backed up saving space and IO resources.

Connection: feature also has some lmitations, please look at the MySQL Enterprise Backup Documentation for details.,

Mame: {ocalisiance MySQLSE
Host: locabost Use Transpartable Tablespaces: | Mo w
Port: 3306

Server: MySQL Enerprise
Server - Advanced Edivor
(Commearcial)

Version: 5.6, 25-antempnme-
commerciyadvanced:
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Current User: root@iocabos!
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The Options tab includes settings to modify the default behavior of the backup process.

« Backup Storage Directory: By default, the Backup Storage Directory is stored under a sub-folder
using the name of the Backup Profile Name in the MySQL Backup Hone Directory setting.

A new sub-folder is created for each backup, named with its timestamp. An example subdirectory is
"2016-02-22_17-49-18" where 17:49:18 is the time.
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Incremental backups are also stored in the Backup Storage Directory directory, but in their own i nc/
sub-folder. Each incremental backup also creates its own timestamped sub-folder within i nc/ .

» Compress Backup: Optionally compress non-incremental InnoDB backups.

» Apply Log after backup: After a backup is completed, an appl y- | og operation is needed before it
can be completed. This can be done after a backup, before recovery, or at any other time. Disabled by
default.

» Skip Unused Pages: Use this option to reduce the backup size by removing unused pages that are
typically generated by bulk deletes. Disabled by default.

Note

S Enabling this increases the restoration time because the removed unused pages
must be added back during the recovery process.

Additional options include compression and appl y- | og, and the option to Skip Unused Pages. The
following figure shows an example of the Options tab.
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Figure 6.36 Workbench: MySQL Enterprise Backup Configuration: Options
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Server: MySQL Enterprse
Server - Advanced Editon
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Lagin Liser: root

Currént Lisér:
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Administration - Online B

MyS0L Enterprise
MySQL Enterprise Backup

Badup Profie Name:  |DevFulBadup

Comments:
This weekly badup saves al dev.example.org data and stores it on Suki24.

Schedule | Contents | Optens | advanced

Badup Storage Directory: |C:MySQUBadupHome DevFulBadap

Backups wil be written to the specified drectory in the target MySQL server.,
A new subdirectory is created for each badap, named with its Bmestamp.

[[] Compress backup (non-ncremental InnoDE badkups only)

Browse...

Method: lz4
Level:

[[] Apply log after badap (badwp-and-applydog)
After a backup is done, an apply-log operabion is needed before it can be recovered.
That may be done right after badwp, before recovering it or at any other time.

[ skip Unused Pages

Usa this option to reduce the badwp size by removing unused pages usualy generated by bulk delates.
However, keep in mind that it increases the restore tme since removed unused pages must be added back.

The Schedule tab optionally sets a backup schedule for both full and incremental backups (see the figure
that follows). The schedule uses the Windows Tasks Scheduler on Microsoft Windows, and a cron job on
Linux and macOS. It is scheduled using the operating system user that is scheduling the backup, which is
typically the MySQL user.

A full backup is slower than the incremental backup that merges with a full backup. A common scenario is
to set a full backup as weekly, and an incremental backup as daily. For additional information about backup
performance, see Optimizing Backup Performance.
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Figure 6.37 Workbench: MySQL Enterprise Backup Configuration: Schedule
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Incremental backups will create a badkup of all changes that have ocourred since the lastest backup, full or incremental.

Management

Information

Note: badwps are scheduled and executed from the target server, using the systems task scheduler as the user that owns the MySQL datadr.

The Advanced tab allows you to pass in additional MySQL Enterprise Backup options.

Note
S These additional options are not validated.

To recover backups, see Section 6.7.3, “Backup Recovery”.

6.7.3 Backup Recovery

The Backup Recovery wizard is used to recover MySQL Enterprise Backup backups. For more information
about creating MySQL Enterprise Backup backups using MySQL Workbench, see Section 6.7.2, “Online
Backup”.

The Backup Recovery wizard allows you to restore backups from folders, image files, and backup profiles
created by Section 6.7.2, “Online Backup”. Before you can restore a MySQL instance from a backup to a
target server, you must first delete all files inside the data directory of that server.
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Click Restore from the Navigator, then choose the appropriate option. The following figure shows an
example recovery session.

Figure 6.38 Workbench: Backup Recovery: Start
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& Data Export MySQL Badap supports backing up Transportable Tablespaces, on those cases the restore operation does not replace the data on the target MySQL Server

& Data ImportRestore but achually extends that data with the one contained on the badap.

Traditional data restore refers to the operation where the data contained on a MySQL Badp is used to replace the data on a MySQL Server.

INSTAMCE The final result depends on how the backup was created.

[ startup / Shutdown Indicate the source of the data to be uwad on the restore operabon.

A servervogs () Restore based on a Backup Profie configured on this server,

a Fil
# Options File wien this option Is selected, a kst of the Badwp Profiles canfigured an this MySQL Server wil be shown
B EREORATICE ou will be able to do the restore using one of the badkups done on those profiles.

@) Dashboard .
& Performance Reports (0 Restore using a MySQL Badaip image fle.

&% Performance Sthema Setup When this option is selected, you will be prompted for the MySQL Badup image file to be used on the restore operation

Use the file browser to locate the cormect MySQL Backup image file.

MY5QL ENTERPRISE
B Audit Inspector
@ Firewall When this option is selected, you will be prompted for the folder containing the MySQL Badwp to be used on the restore operation
é Online Backup Uza the folder browsar to locate the folder containing the MySQL Badwp to be wsed on the restore operabon.

gy Restore

() Restore from a folder containing a MySQL Backup.

¢ Backup Profile: Choose from the available MySQL Enterprise Backup profiles on your system.
« Backup Image File: Opens the system's file browser; choose a backup image file to restore.

¢ Backup Folder: Opens the system's file browser; choose a backup folder to restore.

In the following figure, the example session restores a full backup profile that was created by MySQL
Workbench Online Backup. After choosing the "FullBackup" profile that we created earlier, use the next
page to review its upcoming restoration.
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Figure 6.39 Workbench: Backup Recovery: Profile
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Optionally, click View Backup Content to view the backup contents for the restoration (see the figure that
follows for an example).
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Figure 6.40 Workbench: Backup Recovery: Contents Table View

Tables In Backup In Instance Action
sakila.actor @ Yes @ Yes Table will be updated
sakila.address @ Yes @ Yes Table will be updated
sakila.category @ Yes @ Yes Table will be updated
sakila.city @ Yes @ Yes Table will be updated
sakila.country @ Yes @ Yes Table will be updated
sakila.customer @ Yes @ Yes Table will be updated
sakila.film @ Yes @ Yes Table will be updated
sakila.film_actor @ Yes @ Yes Table will be updated
sakila.film_categony @ Yes @ Yes Table will be updated
sakila.film_text @ Yes @ Yes Table will be updated
sakila.inventory @ Yes @ Yes Table will be updated
sakilalanguage @ Yes @ Yes Table will be updated
sakila.payment @ Yes @ Yes Table will be updated
sakila.rental @ Yes @ Yes Table will be updated
sakila.staff @ Yes @ Yes Table will be updated
| sakila.store @ Yes @ Yes Table will be updated
| world.city @ Yes @ Yes Table will be updated
| world.country @ Yes @ Yes Table will be updated
| world.countrylanguage @ Yes @ Yes Table will be updated

O] Show System

Note
@ The Show System check box toggles internal schemas from view, schemas such
as the internal performance_schema and mysq| tables.

Clicking Next > will open the Restore wizard. The example next uses Restore > to execute the restoration
process and to toggle the message logs as shown in the following figure.

171



MySQL Enterprise Firewall Interface

Figure 6.41 Workbench: Backup Recovery: Restore
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6.8 MySQL Enterprise Firewall Interface

MySQL Workbench provides a graphical interface to MySQL Enterprise Firewall.

K

For additional information about MySQL Enterprise Firewall, see https://dev.mysqgl.com/doc/en/
firewall.html.

Note

The MySQL Enterprise Firewall interface was added in MySQL Workbench 6.3.4.

Setup and Configuration

MySQL Workbench can manage the MySQL Enterprise Firewall installation and configuration by installing
(or uninstalling) and enabling (or disabling) the plugin as follows:

« Enable: Executes SET GLOBAL mysqgl_firewall_mode = ON; against the connected MySQL server.
Disable sets it to OFF instead of ON.

This is a runtime operation. Configure the MySQL server configuration file to enable MySQL Enterprise
Firewall at startup.
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Setup and Configuration

¢ Install: Executes queries to install the new MySQL Enterprise Firewall tables and stored procedure
needed to switch the state. Uninstall reverses these effects, which also removes the recorded rules.

Note
S Alternatively, you can manually install and enable MySQL Enterprise Firewall. For
additional information, see Installing or Uninstalling MySQL Enterprise Firewall.

The following figure shows the first step to install and enable MySQL Enterprise Firewall from within
MySQL Workbench.

Figure 6.42 MySQL Enterprise Firewall Installation and Configuration
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B Audit Inspector in the 'Users and Privieges’ section of Workbench.

@ Frewa 4 | Start learming alowable rues by setting the Firewal state of a user th RECORDING.
g5 Onling Backup when you are done switch to pratection mode.

£y Restore Qther operations, ke manually adding and remaving rules or saving to
or loading from a file are also avallable on the same section,
Manzgement

ey Uninstall MySQL Enterprise Firewal

Connection: Disable MySQL Enterprise Firewall
Name: localnstance
MySQL

Version: 5.8 25-eniepnse-
commerdal-advanced-og
Lagin User: roof

Because clicking Enable Firewall from MySQL Workbench is a runtime operation, enabling the

nysqgl _firewal | node option in the configuration option will enable it after a restart (see the figure that
follows). You can edit the MySQL configuration file with an external editor or use MySQL Workbench to
edit it.
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Figure 6.43 Edit MySQL Enterprise Firewall Options Using Workbench
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@ Firewsall
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Connection:
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Firewall Rules and Information

The Firewall Rules tab lists the active and recorded rules for a given user, the state of each rule, and
includes options to add, delete, and save rules. The next figure shows the actions available within the
Firewall Rules tab.

» State (mode): Options include OFF (disables the firewall), PROTECTING (enables the whitelist),
RECORDING (training mode), and RESET (removes the rules). For additional information about the
meaning of these states, see MySQL Enterprise Firewall Procedures and Functions.

¢ Administrative actions include Add and Delete for individual rules, and Clear to clear (remove) all rules.
Add From File prompts for a firewall rules text file (defaults to the . f wr extension) that contains one
rule per line, and Save To File saves the current rules.

¢ Active rules are used in PROTECTIVE mode, and Rules being recorded are entries still being
RECORDED. Switching from RECORDING to PROTECTING mode copies the recorded rules into the
active rule subset.
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The wbcopytables Tool

Note

@ MySQL Workbench executes queries, gets variables, and performs a lot of checks.
For this reason, MySQL Workbench is more useful as an administration tool for
MySQL Enterprise Firewall than a tool to record rules. For example, RECORDING
rules in MySQL Workbench will record the behind-the-scenes operations performed
by MySQL Workbench for the MySQL user. Also, using MySQL Workbench by
a MySQL user in PROTECTING mode will attempt to execute operations that a
typical firewalled MySQL user might not have access to.

Figure 6.44 MySQL Enterprise Firewall Rules
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6.9 The wbcopytables Tool

wbcopyt abl es is a command line utility included in MySQL Workbench that allows you to copy table data
from a supported source database server to MySQL. It is used by the Workbench Migration wizard to copy
data after the schema is migrated and created in the target MySQL server.

wbcopyt abl es can connect to the source database using either ODBC, the Python DBAPI, or the native
MySQL client library.

The copy executes a SELECT statement on the source database, and then | NSERT's the retrieved rows
into the target MySQL server.

Table 6.2 File Location (Default)

Operating System Location
Linux [ usr/ bi n/ wocopyt abl es
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Connection Parameters

Operating System Location

macOS / Appl i cations/ MySQLWbr kbench. app/ Cont ent s/ MacQS/
wbcopyt abl es

Windows C.\Program Files (x86)\ MSQ.\ MySQL Wor kbench
6. 3\ whcopyt abl es. exe

Connection Parameters

Options for the source connection are:

--odbc- sour ce=CDBC_connecti on_st ri ng: The syntax of the ODBC connection string uses standard
ODBC syntax. You can also use a ODBC data source name (DSN).

--nysgl - sour ce=MySQL_connecti on_string: Use for MySQL sources (when doing a MySQL to
MySQL migration/copy). It uses the same syntax as the MySQL Utilities:

» For TCP/IP connections: user nane[ : passwor d] @ost : port

» For local socket connections: user name[ : passwor d] @ : socket _path

You can pass the connection password by using the - - sour ce- passwor d option.
For the target connection, the option is: - - t ar get =MySQL_connecti on_stri ng.

You can use the - - passwor ds- f rom st di n option to pass a passwords through STDIN. Source and
target passwords must be separated by a tab character.

You can use ODBC specific data source options from the source RDBMS to specify the number of rows to
fetch at a time for the source SELECT statement.

Table Specification
One or more tables can be specified in the command line for the copy operation. There are two copy types:
* Full table copy: - -t abl e
* Range copy: - -t abl e-range
Both table copy types require a set of common arguments:

» Source schema: The schema/catalog the table belongs to. If quoting is required, it must be done using
the syntax from the source RDBMS. For example, SQL Server uses [square_brackets].

» Source table: The table to copy. If the source RDBMS uses a schema name in addition to a catalog,
both schema and table must be specified here and separated by a dot. For example, [dbo].[mytable].

» Target schema: The name of the MySQL schema. If quoting is needed, it must use the MySQL backtick
syntax. For example, ~ sakila’ .

» Target table: The name of the MySQL table.

» Select expression: The list of fields to SELECT. This will be inserted verbatim into the source SELECT

statement.
Caution
A Use caution as this expression is copied directly into the source SELECT
statement.
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Other Options

For the select expression, if both the source and target tables have the same fields in the same order, and
use compatible types, you can simply pass * here, which will build a query like "SELECT * FROM [dbo].
[mytable]". If not, you can specify the fields as you would in the SELECT statement, which are comma (,)
separated and with proper escaping/quoting specific to the source RDBMS. You can also specify typecasts
and/or data conversions that the source RDBMS supports. For example:

[client_id], [name], [address], AsText([location])

Because each option must be interpreted as a single option by the wbcopyt abl es command, you must
perform OS shell specific quoting whenever necessary. Usually, quoting your parameter values with 'single'
or "double" quotes is enough. This is in addition to any database specific quoting you use.

Full Table Copy

This performs a full SELECT on the source table, fetches records, and then inserts them into the target
table.

There are no additional arguments required.

The - - t abl e syntax is as follows:

--tabl e Source_Schema Source_Tabl e Target Schema Target _Tabl e Sel ect Expressi on

Range Copy

This performs a SELECT copy on the source table for the specified range. The table must have a numeric
UNI QUE NOT NULL or PRI MARY KEY that is used to create a WHERE expression for the range.

The - - t abl e- r ange syntax is as follows:

--tabl e-range Source_Schema Source_Tabl e Target_Schenma Target_Tabl e Sel ect Expressi on Source_Key Range_Sta

The generated expression is:

key_col utmm >= range_start AND key_col unmm <= range_end

If you specify -1 for Range_End, then the expression will be:

key_col utmm >= range_start

Other Options

» --thread- count =Nunber : If you are copying more than one table, you can use this option to divide
the tables across several threads. There is no support for dividing a single table across many threads.

e --count-onl y: Only perform a COUNT( *) of the SELECT which would be generated by the - - t abl e
option that was used. The target schema and table can be omitted in this case.
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Trigger Handling

e --truncat e-target: Execute a TRUNCATE TABLE command on each target table that is copied.

Trigger Handling

Because there is no way to temporarily disable triggers in MySQL and they can affect the copy process,
MySQL Workbench will backup and drop all triggers from the target MySQL database before the copy
process starts, and then these triggers are restored after the copy finishes. The triggers are backed up in
the target schema under a table named wb_t np_tri ggers.

e --disabl e-triggers-on=Schema_Nane: Performs the backup and DROP process for all triggers in
the specified schema.

 --reenabl e-triggers-on=Schena_Nane: Restores triggers previously backed up to the
wb tnp triggers table.

» --dont-disabl e-triggers: Bypass the trigger disabling step.
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Chapter 7 Performance Tools
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7.1 Performance Dashboard

View server performance statistics in a graphical dashboard. To display the dashboard, open a query tab
and then click Dashboard from the Performance area of the Navigator sidebar with the Management tab
selected. The following figure shows the layout of the information within the Administration - Dashboard

tab.

K

Figure 7.1 Performance: Dashboard
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This feature requires MySQL Server 5.6 or higher.
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Network Status

Network Status

This highlights statistics for network traffic sent and received by the MySQL server over client connections.
Data points include the Incoming Network Traffic, Outgoing Network Traffic, and Client Connections.

MySQL Status

This highlights the primary MySQL server activity and performance statistics. Data points include the Table
Open Cache efficiency, SQL Statements Executed, and counts (per second) for SELECT, INSERT,
UPDATE, DELETE, CREATE, ALTER, and DROP statements.

InnoDB Status

This provides an overview of the InnoDB Buffer Pool and disk activity that is generated by the InnoDB
storage engine. Data points are separated into three groups:

Note
@ Hover over a graph to see additional information, such as a total count.

* Usage

* Read Requests: The number of logical read requests (per second) InnoDB has performed to the buffer
pool.

» Write Requests: The number of logical write requests (per second) InnoDB has performed to the buffer
pool.

< Disk Reads: The number of logical reads that InnoDB could not satisfy from the buffer pool. As a
result, these had to be read from the disk.

* InnoDB Buffer Pool Usage: The percentage of the InnoDB buffer pool that is in use. Hover over the
graphic to see additional information, such as Usage Rate and Pages Free.

* Writes
« Data Written: The number of writes written to the InnoDB redo log file.
* Writes: The number of physical writes written to the InnoDB redo log file.

« InnoDB Disk Writes: Hover over this dynamic graph to see the number of disk writes over a specific
second. The available range includes the last 120 seconds.

< Writing: Total amount of data (in bytes) written using file operations by the InnoDB storage engine.
* Reads
« Doublewrite Buffer Writes: The number of doublewrite operations that were performed.

< InnoDB Disk Reads: Hover over this dynamic graph to see the number of disk reads over a specific
second. The available range includes the last 120 seconds.

* Reading: Total amount of data (in bytes) read in file operations by the InnoDB storage engine.
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Performance Schema Reports

7.2 Performance Schema Reports

Performance schema based reports provide insight into the MySQL server operations through helpful high-
level reports. MySQL Workbench uses the SYS views on the Performance Schema to generate over 20
reports to help analyze the performance of your MySQL databases. Reports help analyze 10 hotspots,
discover high cost SQL statements, and review wait statistics and InnoDB engine metrics. For additional
information about the SYS schema, see MySQL sys Schema.

Note
@ This feature requires MySQL Server 5.6 or higher.

Installation and Configuration

A GUI for configuring and fine tuning the Performance Schema instrumentation (see the figure that
follows). Initially, this loads an Easy Setup tab that is enough for most users. To enable all available
Performance Schema instruments, pause your pointer device over Fully Enabled and click the circle on
the slide bar.

The SYS schema is bundled with MySQL Server 5.7 and above, and MySQL Workbench uses that
version. However, for MySQL Server 5.6, Workbench installs its own bundled version of the SYS schema.

Note
S This feature requires MySQL Server 5.6 or higher.

Note
@ The size of the saved digested query is determined by the MySQL server.
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Installation and Configuration

Figure 7.2 Performance Schema Setup: Easy Setup
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The MySCQL Performance Schema allows to:
- instrument MySQL to collect stalistics and performance data
- log collected avents into tables, so they can be analyzed

Uise the switch above to change Performance Schema instrumentation or disable it.

Full Reset to Factory Defaults

Object Info

Clicking Show Advanced provides methods to fine tune the Performance Schema instrumentation. The
next figure shows the tabs related to advanced instrumentation and the Introduction tab selected.
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Performance Report Controls

Figure 7.3 Performance Schema Setup: Introduction
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Performance Report Controls

Performance report data can be viewed and exported using the following controls (see the figure that
follows):

» Export: Export all entries and associated data (and column headings) from the current performance
report, which includes all queries and values. Opens a file dialog for export.

» Copy Selected: Copies a single entry and associated data (and column headings) from the current
performance report. Saves to the system's clipboard. An example:

» Copy Query: Copies the SQL query that generated the performance report. Saves to the system
clipboard.
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Performance Report Descriptions

» Refresh: Refreshes (reloads) the performance report.

Performance Report Descriptions

Figure 7.4 Performance Reports: Top 1/0 By Bytes

B My50L Workbench
#  Locdhost x
File:

Navigator
MANAGEMENT
G server Status
5 Cliert Connections
A Users and Privilages
ES1 Status and System variaoles
& Data Espart
& Data Import/Restare

INSTANCE
ﬂ Slariup ¢ Shuidown
L sener Legs
A Cptions File

PERFORMAMCE
;ﬁ' Dashboard
&) Performencs Reports
&% Performencs Sehema Setup

Edit View COuery Dalsbase Sever Tools
&1& 6 &6 & & &M g

Adrinistration - Performance Re.

Scripting Help

Query 1

1 Locahast
é;—ﬂ Performance Repaorts
Report
¥ g

¥ Top 10 by File by Bytes
B Ten 30 by File by Latesey
» Teo 1 by Wait by Bytes
W Top 30 by Wait by Latenoy
B Top IO by Thread by Latacy

¥ Top

» Tep 10 Wierst Latency

P+ Top LD MastAdive Tables

Prablamatic Satemants

b Stetement Aralysis

b Rurtimes in 95t Fercentile

b Using Tamp Tales

* With Zarting

¥ Full Ta5le Scans

B Errors or Wamings

Scharma

b Schema Object Overiew

¥ Schema Index SEatistics

» Schama Table Satistics

L

4

P Tables with Full Table Scans
B Unused Indexes
¥ wait
B Wets by Latancy
¥ \Wass by Userby Latency
* Wal Classes by Latency
B Weits Classes by dverage Latency
InnoDB
B+ InnoDE Juffer Sats by Soema
¥ InnaDE Bulfer Sabs by Table

F m

]

b Schema Table Stabistics {with incDE...

Top 17O by File by Bytes

Shaw the too gobal 10 conmumers by bytes usags by fie

Fi
S datadinimysglibackup_histoey.

@ datadin/mysglibackup_histoey._
ZLdatadirfmysqlibackup_pragnes
e datadi/myzaliprociiD

g@datadin/peformance_schemaf
Sdatadin/myeqlipiocfim

E&datadinjmysgliuserfm

@@ datadin/peformance_schemat
E@datadinpefarmence_schemat

E&datadinmysagliprocs_privim

@@datadie/mysqliprosies_peivim

g@datadi/peformence_schemat
a@datadirfpefarmance_schamass

a@datadinjmypalbackup_hiseerd...
E@datadir/my=qlfbackup_pgres....

E&datadinjpeformence_schemak...

E@datadir/peformence_schemas .

Eedatadir/performence_schamyf...
g@datadin/pefarmance_schamal..
E@datadirfpedormance_achamaf

E@datadipeformence_schemal...

Efdatadin/peformence_schemal..
E&datadin/peformencs_schamaf..
o datadir/peformance_schema..,
Eddatadin/peformance_schamal.,
E@datedir/peformence_schema...

E@datadin/peformance_schemaf .

=B E

fe.. v TotsResd AvgResd  Writes TolalWeitten Avg Wb, Tolal

144044 555,35 MB
|77 ME
1176 M8
16.27K8
16.27K8
153.53KB
ZBIKE
15.24K8
12278
ENFL]
12.59K8
10.53K8
.MEE
53K
157K
3165KE
0TS
7.45 KB
4.36KE
THEKE
134468
1233K8
12338
PR ]
7.21K8
313K8
ER k] )

| |Dwr0:mrr|

LAEKE
5.15KE
351KE
Fbyles
Iihytes
517hytes
104 byles
ST bytes
5 hytes
135 bytes
il bytes
S1lbytes
“7zbytes
136 byles
174byies
173 bytes
24T hytes
Iabytes
Z13bytes
E5hytes
B35 byles
1 hytes
E01kytes
118 bytes
HE2byles
152 bytes
1ETytes

4 490,526  T1ibyies

o Obrptes 0 bytes
o Abptes Obytes
a0 32,4768 35byles
a5l I2E0MA 35 bytss
52 75308 L47 KB
[:] Qbrrtes 0 byles
o Obrpies Obwi=s
o O byins Obyies
-] Qbrehes 0 bytes
1] Obytes 0 bytes
[} Obytes Obytes
o Obrphes O byies
] Olrphes 0 brytes
=} O brytms Obytes
o 0 bytes o bytes
Q Qbryhes Dbyies
o Obrytes O bytes
o Obrpies O byt=s
o 0 bytes Obyies
o Olrptes 0 bryes
[:] Obyes 0 bytms.
o Obrpnes 0 bytes
-] Qbrptes 0 byles
o Obrrbes 0 byt
o O bytms 0 byt=s
o Obyes 0bytes

51583 ME
m|ITHE
117608
S3.74K8
E-Nrrgc)
229.82¥8
2B3KE
15.24K8
12.27HB
ENFY ]
1259 K8
10.53K8
S.T0EE
253K
1578
365KB
S07KE
745 KB
4.3aKE
THKE
13.44K8
1233K8
12,338
ERLY ]
7.21KB
313KB
3438

@ D

Wrile %%
LT
I
000
6562
EEgd
3141
0.0
oga
k]
0.3
050
030
L]
0aa
o
)
B30
0o
og
8]
04
0
L)
0.0
o0ga
000
b0

Refresh

The available performance reports include (this is a hon-exhaustive list):

» Top File 1/0O Activity Report: Show the files performing the most I1Os (in bytes)

» Top I/O by File by Time: Show the highest 10 usage by file and latency

» Top I/O by Event Category: Show the highest IO Data usage by event categories

» Top I/O in Time by Event Categories: Show the highest 10 time consumers by event categories

* Top I/O Time by User/Thread: Show the top 10 time consumers by user/thread

» Statement Analysis: Lists statements with aggregated statistics

» Statements in Highest 5 Percent by Runtime: Lists the top 5% statements with the highest runtime (in

microseconds),

» Using Temp Tables: Lists all statements that use temporary tables -- accesses the highest number of
disk temporary tables, then memory temp tables

» With Sorting: List all normalized statements that have done sorts, and accesses them in the following
priority order -- sort_merge_passes, sort_scans, then sort_rows

» Full Table Scans: Lists statements that performed a full table scan. Accesses query performance and the
where clause(s), and if no index is used then it recommends adding indexes for large tables
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Query Statistics

» Errors or Warnings: Lists statements that have raised errors or warnings

» Schema Object Overview (High Overhead): Shows counts by object type for each schema

Note
@ This can take a long time to execute on instances with a large number of objects.

» Schema Index Statistics
» Schema Table Statistics
» Schema Table Statistics (with InnoDB buffer)

» Tables with Full Table Scans: Finds tables that are being accessed by full table scans, ordering them by
the number of rows scanned (DESC)

» Unused Indexes: List of indexes that were never used since the server started or since P_S data
collection started

» Waits by Time: Lists the top wait events by their total time, ignoring idle (this often contain large values)

» Waits by User by Time: Lists the top wait events by their total time, ignoring idle (this often contain large
values)

» Wait Classes by Time: Lists the top wait classes by total time, ignoring idle (this often contain large
values)

» Waits Classes by Average Time: Lists the top wait classes by average time, ignoring idle (this often
contain large values)

* InnoDB Buffer Stats by Schema: Summarizes the output of the
| NFORVATI ON_SCHENA. | NNODB_BUFFER_PAGE table, aggregating it by schema

« InnoDB Buffer Stats by Table: Summarizes the output of the
| NFORVATI ON_SCHEMA. | NNODB_BUFFER_PAGE table, aggregating it by schema and table name

7.3 Query Statistics

The Query Stats SQL editor results tab (see the next two figures) uses Performance Schema data to
gather key statistics collected for executed query, such as timing, temporary tables, indexes, joins, and
more.

Requirements
* MySQL server 5.6 or higher.
* Query, Collect Performance Schema Stats enabled.

e The perf or mance_schena enabled with statement instrumentation.
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Requirements

Figure 7.5 SQL Editor: Query Stats
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Visual Explain Plan

Figure 7.6 SQL Editor: Query Stats with Performance Schema Graphs
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7.4 Visual Explain Plan

The Visual Explain feature generates and displays a visual representation of the MySQL EXPLAI N
statement by using extended information available in the extended JSON format.

Note
S The extended EXPLAI N format is available as of MySQL server 5.6.5.

MySQL Workbench provides all of the EXPLAI N formats for executed queries including the raw extended
JSON, traditional format, and visual query plan.

Visual Explain Conventions

The next figure shows the visual representation of the following query:

SELECT CONCAT(customer.|ast_name, ', ', customer.first_nanme) AS custoner, address.phone, filmtitle
FROM r ent al
INNER JO N custonmer ON rental .customer_id = custoner. custoner_id
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Visual Explain Conventions

INNER JO N address ON custoner.address_id = address. address_i d

INNER JO N inventory ON rental .inventory_id = inventory.inventory_id
INNER JON filmON inventory.filmid = filmfilm.id

WHERE rental .return_date |I'S NULL

AND rental _date + INTERVAL filmrental _durati on DAY < CURRENT_DATE()
LIMT 5;

Figure 7.7 A Visual Explain Example

Query costz 3513.81

query_block #1

161281 401281 8412.681
nested 200K rows nested 200K rows. nested 2.00K rows
loop oo op
2130 1000 rows 140081 2 rows 24000 1 rowe 2400.0 1 row
Hon-Unique Key Lookup Nen-Unique Key Lookup Unique Key Lookup
inventory rental customer address
idx_fk_film_id idx_fk_inwentory_id PRIMARY PRIMARY

The order of execution is bottom to top, and left to right.

Graphic Conventions

Standard Boxes: tables

Rounded boxes: operations such as GROUP and SORT
» Framed boxes: subqueries
» Diamonds: joins
Textual Conventions
« Standard text below boxes: table (or alias) name
» Bold text below boxes: key/index that was used
» Number in top right of a box: number of rows used from the table after filtering
* Number in top left of a box: relative cost of accessing that table (requires MySQL 5.7 or greater)
* Number to the right of nested loop diamonds: number of rows produced by the JOIN
* Number above the loop diamonds: relative cost of the JOIN (requires MySQL 5.7 or greater)
The associated colors and descriptions used in the Visual Explain diagram:

Table 7.1 Visual Explain Diagram Information

System |Color Text on Visual Diagram Tooltip related information
Name
SYSTEM |Blue Single row: system constant Very low cost
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Visual Explain Usage

System |Color Text on Visual Diagram Tooltip related information

Name

CONST |Blue Single row: constant Very low cost

EQ_ REF |Green Unique Key Lookup Low cost -- The optimizer is able to find
an index that it can use to retrieve the
required records. It is fast because the
index search directly leads to the page
with all the row data

REF Green Non-Unique Key Lookup Low-medium -- Low if the number of
matching rows is small; higher as the
number of rows increases

FULLTEX(TYellow Fulltext Index Search Specialized FULLTEXT search. Low -- for
this specialized search requirement

REF_OR_|GHtkhén Key Lookup + Fetch NULL Values Low-medium -- if the number of matching
rows is small; higher as the number of
rows increases

INDEX_ MEREdh Index Merge Medium -- look for a better index
selection in the query to improve
performance

UNIQUE_SWBQeERYnique Key Lookup into table of Low -- Used for efficient Subquery

subquery processing
INDEX_SUB@uteR Y| Non-Unique Key Lookup into table of Low -- Used for efficient Subquery
subquery processing

RANGE |Orange |Index Range Scan Medium -- partial index scan

INDEX |Red Full Index Scan High -- especially for large indexes

ALL Red Full Table Scan Very High -- very costly for large tables,
but less of an impact for small ones. No
usable indexes were found for the table,
which forces the optimizer to search
every row. This could also mean that the
search range is so broad that the index
would be useless.

UNKNOWBlack unknown Note: This is the default, in case a match
cannot be determined

Visual Explain Usage

To view a visual explain execution plan, execute your query from the SQL editor and then choose the
Execution Plan tab in the query results tab. The execution plan defaults to "Visual Explain" but also has a
"Tabular Explain" view that is similar to what you would see when executing EXPLAI N in the MySQL client.

7.5 Tutorial: Using Visual Explain to Improve Query Performance

In this example, Visual Explain helps locate and fix problematic (slow) queries. This tutorial uses the DBT-3
database, and begins with the following query:

SELECT * FROM or der s

WHERE YEAR(o_orderdate) = 1992 AND MONTH(o_orderdate) = 4
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Tutorial: Using Visual Explain to Improve Query Performance

AND o_cl erk LIKE '9%223';

In the screenshot below, we executed this query and generated a Visual Explain report by selecting Query,
Visual Explain Current Statement from the main menu.

Figure 7.8 DBT-3 Visual Explain Tutorial: Full Table Scan

# oEra x
File Edt  View Cueey Dwisbese  Senwr  Tools  Scipting  Help

S5 60 & FIEIS [ o

SEIZFa0CIBMEORIea L=

1% SELECT * FROM crders
F3 WHERE YEAR{c_orderdate) = AND MONTH{o_orderdate) = 5 AND
3 e_clerk LIKE "N8223°;

. m

Query Pian | Raw Explain Dats | Explan |
Duuplay Coat Irdo: 2

0 Acson Cutst % Ao value means the query examines a kot of rows that ane not retumed.

Tews Arson P TR

@ 1 003805 SELECT ™ FROM oiders WHERE YEAR§ orderdate] » 1992 AND MONTHIS_onderdate) = 4 AND o_chek LIKE R0ZZF LUNIT 09000 T8rmwighestur.. 1207 86c /0.000 sac
& 2 003216 EXPLAM SELECT * FROM orders WHERE YEARLD orderdate) = 15352 AND MONTHie_orderdale) = 4 AND o_chesic LIKE 50227 oK 0.000 sec

Figure 7.9 DBT-3 Visual Explain Tutorial: Full Table Scan: Traditional View

id select_| table type possible_keys key key_len ref rows Extra \
» SIMPLE orders AL 1500000 Using where I

Notice that ...

Why did this query generate a full table scan? Why is our indexed o_or der dat e column missing as a
possible key? Looking more closely, we notice that our indexed column is being used in an expression as
"WHERE YEAR(o orderdate) = 1992 AND MONTH(o_orderdate) = 4", soitsindex is not used.
To use the existing index we can adjust the query like so:

SELECT * FROM or ders
WHERE o_or derdat e BETWEEN ' 1992- 04- 01' AND ' 1992- 04- 30'
AND o_cl erk LIKE '9%9223";
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Tutorial: Using Visual Explain to Improve Query Performance

Figure 7.10 DBT-3 Visual Explain Tutorial: Index Range Scan

& MySQL Workbench

#& DET3 x
. File Edit View Query Datsbase Server Tools Scriping Help

glal o JEEEE @ o
Query 1 x

GEIZFE0CIBRAIOOR Q[0 E
1® SELECT * FROM orders
2 WHERE o_orderdate BETWEEN '1352-84-81° AND "1322-24-38°
3 AND o_clerk LIKE '%8223';

L] M

Query Plan | Raw Explain Data | Explain |
Displsy Cost Info |

orders ey
i_o_orderdate Access Type: range
Index Range Scan
‘Cost Hint: Medium - partial index scan

Hey Indés i_n_omsemate
Used Key Parts: o_orderDATE
Possible Keys: i_o_orderdate

lh_d!ldm . .
orders T Explain  x Cdbt3”. "orders™. "o_desk” lke “%0223)
Rows Examined per Scan: 32642
e Rows Produced per Join: 32642
= Filtered (ratio of rows produced per rows examined):  100%
) Action Cutput Hint: 100% is best, <= 1% is worst
Tima Action A low value means the query examines a lot of rows that are not returned,

& 1 D0:0D:44 SELECT ™ FROM orders WHERE o_srderdate BETWEEN "1552-04-01" AND "1382-04-30" AND o_clerk LIKE 50223 LIMIT 0. 1000 18 row(sjretum...  0.287sec / 0.000 sec
@ 2 00:00:43 EXPLAIN SELECT ° FROM orders WHERE o_orderdate BETWEEN "1552-04-01° AND "1592-04-30° AND o_clerk LIKE "20223 0K 0.000 sec

Query Completed Ll

Figure 7.11 DBT-3 Visual Explain Tutorial: Index Range Scan: Traditional View

id selact_t tzble type possible_keys key key_len ref rows Exfra
» [ SIMPLE orders range i_o_orderdate i_o_orderdate 4 o 326542 Using index condition; Using where

Notice the differences. The Type changed from ALL to range, possible keys (and used key) changed from
NULL to i_o_orderdate, and the number of scanned rows changed from 1.5 million to about 33 thousand.
Still, scanning 33 thousand rows while returning just 18 is unnecessary, so we focus on the o_cl er k
column. An index here should improve performance: so:

CREATE | NDEX i _o_clerk ON orders(o_cl erk);
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Tutorial: Using Visual Explain to Improve Query Performance

Figure 7.12 DBT-3 Visual Explain Tutorial: Index Range Scan: Traditional View, After Index

id selact_type tzble type possible_keys key key_len ref rows Exfra
» SIMPLE orders range i_o_orderdate i_o_orderdate 4 By 326542 Using index condition; Using where

Notice that our new index is not being considered as a possible key. This is because we are searching the
suffix of the o_cl er k column, and indexes do not work with suffixes (although they do work with prefixes).
In our simple case, we were being lazy and could have simply used the entire clerk ID. Adjusting the query
shows better results:

SELECT * FROM orders
WHERE o_orderdate BETWEEN ' 1992- 04-01' AND ' 1992- 04- 30'
AND o_cl erk LIKE ' d erk#000000223";
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Figure 7.13 DBT-3 Visual Explain Tutorial: Index Range Scan: Better

Tools Scripting  Help

o & &FEIE [ e

SQL File 2

BHZFACI82RQ0E¥a[1=
1® SELECT * FROM orders
2 WHERE o_orderdate BETWEEN "1992-84-21° AND "1992-94-38°
3 AND 0_{1¢)‘k LIKE "Clerkeocopee?3’;

ik

Query Plan | Raw Explain Data | Explain|

Display Cost Infa: | W

query_block #1

orders
Access Type: range

Index Range Scan

Cost Hint: Medium - partial index scan

Ky | I {_o_cherk
Used Key Parts: o_derk
Possible Keys: i_o_orderdate,

i_o_derk

Aktnchd Comditen:
(dbt3". orders”. o_orderDATE " between '1952-04-01" and '1992-04-301)

Rows Examined per Scan: 15496
Rows Produced per Join: 1546
Filtered (rabio of rows produced per rows examined): 100%
- Hint: 100% is best, <= 1% is worst
[ Action Output A low vahue mesns the query examines 3 lot of rows that are not returned.
Time ction Message Duration / Fetch
& 1 145830 SELECT * FROM orders WHERE o_orderdate BETWEEN "1532-04-01° AN... 18 rowi(s) retumed 0.234 sec 7 0000 sec

@ 2 145843 EXPLAIN SELECT * FROM orders WHERE o_orderdate BETWEEN "1552-... OK 0.000 sec

Figure 7.14 DBT-3 Visual Explain Tutorial: Index Range Scan: Better (Traditional)

id select_type table type possible_keys key key_len  ref | rows Extra
1 SIMPLE arders range  i_o_orderdate,i_o_clerk i_o_clerk 16 1546 Using index condition; Using where

The new o_cl er k index was considered and used, and our query scanned 1546 rows instead of 32642,
and the query execution improved from 0.281 to 0.234 seconds. However, EXPLAI N estimates that this
guery scans 1546 rows to return 18. After reviewing our query, notice that a multi-column index can meet
the conditions of our WHERE clause that is based on both the o_or der dat e and o_cl er k columns:

CREATE | NDEX i o_cl erk_date ON orders(o_clerk, o_orderdate)
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Tutorial: Using Visual Explain to Improve Query Performance

Note
@ We listed o_cl er k as the first column in our index because o_or der dat e uses a
range. ...

Now, executing the same query shows even better results. An estimated 18 rows are both scanned and
returned, and the execution time of our query is 0.234 seconds.

Figure 7.15 DBT-3 Visual Explain Tutorial: Index Range Scan: Best

File Edt ‘iew Query Database Server Tools Seripting Help

&1&l 0 L FEE]E -

SGL File 1°

GRIZFAOBEIOORI®Q 1E
1= SELECT * FROM arders
2 WHERE o_orderdate BETWEEN ‘19592-24-81° AND ‘1992-84-32°
3 AND o_clerk LIKE "Clerk#808080223";

| Raw Explain Data | Explain

Display Infa: | 1B | overviens 2

query_block #1

Index Range Scan

orders arders
i_o_clerk_date BCCEsE TYDE: range
Index Range Scan
Cost Hint: Medium - partial index scan
Wiy { i L_cherk_dub
Used Key Parts: o_derk,

o_orderDATE
Possible Keys: |_o_orderdate,

Rows Produced per Join: 18
Filtered (ratio of rows produced per rows examined): 100%
Hint: 1009 is best, <= 1%is worst
[ Action Output A low value means the query examines a lot of rows that are not returned.
Time Agtion ! Metrige Ourguon / Fetch
@ 1 154302 SELECT " FROM orders WHERE o_orderdate BETWEEMN "1552-04-01" AND "1592-04-30" AND o_clerk LIKE 'Clerk #000000223 18 row(s)retu_.. 0.234 sec ./ 0.000 sec

@ 2 15:43:14 EXPLAIN SELECT = FROM orders WHERE o_orderdate BETWEEN "1352-04-01" AND "1952-04-30° AND o_cledk LIKE Tlerdk#000000223' OK 0.000 sec

y Completed

Figure 7.16 DBT-3 Visual Explain Tutorial: Index Range Scan: Best (traditional)

id selact_type table type possible_keys key key _len ref  rows Extra
1 SIMPLE orders range  i_o_orderdate,i_o_clerk,_o_clerk date  i_o_clerk_date 20 18 Usingindexcondition
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Tutorial: Using Visual Explain to Improve Query Performance

To summarize the results:

Table 7.2 DBT-3 Visual Explain Tutorial Query Comparison

Type Possible keys Key Rows Duration |Extra info Rows
Scanned (seconds returned
all NULL NULL 1.50M 1.201 Using where 18
range i_o_orderdate i_o_ordergags42 0.281 Using index condition; 18
Using where
range i_o_orderdate, i_o_clerk |1546 0.234 Using index condition; 18
i_o_clerk Using where
range i_o_orderdate, i_o_clerk |d&e 0.234 Using index condition 18
i_o_clerk,
i_o_clerk date
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Chapter 8 Database Development
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A set of visual tools to create, edit, and manage SQL queries, database connections, and objects.

8.1 Visual SQL Editor

The visual SQL Editor lets you build, edit and run queries, create and edit data, and view and export
results. Color syntax highlighting, context sensitive help and auto-complete helps write and debug SQL
statements. The integrated EXPLAIN plans provide data to help optimize the your queries. The following
figure shows the main elements of the visual editor.
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SQL Query Window

Figure 8.1 SQL Editor GUI
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The following sections describe how to use the visual SQL editor.

8.1.1 SQL Query Window

In this area, you can enter SQL statements directly. The statements entered can be saved to a file or
snippet for later use. At any point, you can also execute the statements you have entered.

To save a snippet of code entered into the SQL Query panel, click the Save SQ. to Sni ppets Li st
icon in the Snippets panel, enter a name (optional), and click OK. The snippet can be inserted into the
SQL Query panel at any time by double-clicking the snippet in the SQL Snippets panel. The following
figure shows the main elements of a query window.
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SQL Query Window Toolbar

Figure 8.2 SQL Editor - SQL Query Panel

File Edit View Ouery Datsbase Server Tools Scripling Help Hide/show panels —_

SEle SEOFHEE E & Executes the SQL statement oD

MNavigator Query 1 SOL Additions

— B EIYFACI B0 R | umonooe | 4 » [F G | seer
L Fiter abjects 1% SELECT name, code FROM country;
¥ = sakila Topic: SELECT

; T-_H' Tahlez SaL query panei Syntax:

» B views SELECT
» BF stored Procedures 1 ] [ALL | DISTINCT _| DISTIRCTROW ]
4 PRIDAITY
» BF Functions - :
s l 1 I | "j A4 A l E cﬁ |Wr4 LT] [SQL_BIG_RESULT] [:i=

test name code [5QL_CACHE | SQL_MO_CACHE) [5QL_CALC
2 world + OmPUt{resu“s:l select_sxpr [, select_expr ...]
BT b b Anba from statements [Erov tabla_references

& Taoles Afgharistan [PARTITION partition_List]

» [ ity [WHERE where_condition]

» [ country GROUP ?\' {_co?_r.a-e [ expr | pa:.:ﬂ:iaﬂ}
DESC vua [WITH ROLLUP

S ' where_condition]

TH Views i orDER Y {col_name | expr | position}

TH Stored Procedures C | DESC], +..]

Functi {[offset,] row_count | row_count
B Funcions Output styl WOCEDUAE procedure_name(argument list
. - - uiput style [INTO OUTEILE “file_name’

Dble‘:t information [CHARACTER SET charset_name]
export_options

| INTO DUMPEILE “file_ nams'

Management S2SED i | o var_name [, var_name]]

Query [FOR WPDATE | LOCK IN SHARE MODE]]
Stats

[ |_ countrylanguage

Information

Table: country SELECT is used to retrieve rows selected From one
cn;,u_dhm;g N Log of executed or more tables, and can incude UNION statements
' statements Executon

Plan

country 1 =
Output
[ Action Output Visual Eleﬂil‘I

Time Action Message Duzation / Fetch
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Executing a SELECT query will display the associated result set in the SQL View panel, directly below the
SQL Query panel. These cells are editable if MySQL Workbench is able to determine how, as for example
they are editable if a Primary or Unique key exists within the result set. If not, MySQL Workbench will
display a "read-only" icon at the bottom-right corner of the SQL View panel, and hovering the mouse cursor
over this icon will provide a hint as to why it's not editable.

Note
S To quickly enter the name of a table, view, or column, double-click the item in the
Schemata Palette. The item name will be inserted into the SQL Query panel.

The SQL Editor has several configurable panels and windows, as described in the screenshot above.

8.1.2 SQL Query Window Toolbar

The toolbar provides buttons in two locations: one in the main toolbar and one within the SQL Editor itself.
The following figure shows the SQL Editor buttons.
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SQL Query Window Toolbar

Figure 8.3 SQL Editor - Toolbar
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SQL query buttons (from left to right) include:

Open a Script File in this Editor: Loads content from a saved SQL script into the SQL editor.
Save SQL Script to File: Saves contents from the SQL editor into a file.

Execute SQL Script: Executes the selected portion of the query, or the entire query if nothing is
selected.

Execute Current SQL script: Execute the statement under the keyboard cursor.
Explain (All or Selection): Execute the EXPLAI N command on the query under the keyboard cursor.

A "Results Grid" tab is also displayed when executing an EXPLAIN statement. Clicking it will execute the
same query, as if Execute SQL Script was selected.

Alternatively, the Visual Explain plan is already available for all executed queries. Select Execution Plan
from the results tab to view it.

Stop the query being executed: Halts execution of the currently executing SQL script.

Note
@ The database connection will not be restarted, and open transactions will remain
open.

Toggle whether execution of SQL script should continue after failed statements: If the red
“breakpoint” circle is displayed, the script terminates on a statement that fails. If you click the button

so that the green arrow is displayed, execution continues past the failed code, possibly generating
additional result sets. In either case, any error generated from attempting to execute the faulty statement
is recorded in the Output tab sheet.

This behavior can also be set from the SQL Execution user preferences panel.

Commit: Commits the current transaction.

Note
@ All query tabs in the same connection share the same transactions. To have
independent transactions, a new connection must be opened.

Rollback: Rolls back the current transaction.

Note
@ All query tabs in the same connection share the same transactions. To have
independent transactions, a new connection must be opened.

Toggle Auto-Commit Mode: If selected, each statement will be committed independently.

Note
@ All query tabs in the same connection share the same transactions. To have
independent transactions, a new connection must be opened.
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Query and Edit Menus

Auto-commit is enabled by default, and this default behavior can be modified (disabled) under the SQL
Execution user preferences panel.

Set Limit for Executed Queries: The default value is 1000, which appends "LIMIT 0, 1000" to SELECT
queries.

The default (1000) can be changed from the SQL Execution user preferences panel.
Save Snippet: Save the current statement or selection to the active snippet list.
Beautify SQL: Beautify/reformat the SQL script.

By default, SQL keywords are changed to UPPER CASE. This functionality can be changed from the
SQL Editor user preferences panel.

Find panel: Show the Find panel for the editor.
Invisible characters: Toggle display of invisible characters, such as newlines, tabs, spaces.
A new line is represented as [LF], a space as a single dot (.), and a tab as a right arrow.

Wrapping: Toggles the wrapping of long lines in the SQL editor window.

8.1.3 Query and Edit Menus

When an SQL Editor tab is selected, the most important items on the main menu bar are the Query and
Edit menus.

SQL Query Menu

The Query menu features the following items:

Execute (All or Selection): Executes all statements in the SQL Query area, or only the selected
statements.

Execute (All or Selection) to Text: Executes all statements in the SQL Query area, or only the selected
statements, and displays it in plain text like the standard MySQL command line console.

Execute Current Statement: Executes the current SQL statement.

Execute Current Statement (Vertical Text Output): Executes all statements in the SQL Query area,
or only the selected statements, and displays it in plain text like the MySQL command line console does
vertically (\G).

Explain Current Statement: Describes the current statement by using the MySQL EXPLAIN statement.

Visual Explain Current Statement: Visually describes the current statement, based on EXPLAIN
information provided by MySQL Server 5.6 and above. MySQL Workbench parses the EXPLAIN (JSON)
output from MySQL server 5.6+, and outputs a visual representation.

For additional information about Visual Explain, see Section 7.4, “Visual Explain Plan” and Section 7.5,
“Tutorial: Using Visual Explain to Improve Query Performance”.

Stop: Stops executing the currently running script.

Stop Script Execution On Errors: If enabled, MySQL Workbench stops executing the a query if errors
are found. It can be enabled/disabled from this menu.
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Results Window

Limit Rows: By default, the number of returned rows (LIMIT) is 1000. Values defined here affects
subsequent statements. The number ranges from 10 to 50000, and "Don't Limit".

Collect Performance Schema Stats: Provides data to the Query Stats result set view, which includes
statement specific information about Timing, Rows processed, Temporary tables, Joins per type, Sorting,
and Index usage.

Collect Resultset Field Metadata: Provides data to the Form Editor and Field Types result set views.
Reconnect to Server: Reconnects to the MySQL server.

New Tab to Current Server: Creates a duplicate of the current SQL Editor tab.

Auto-Commit Transactions: Enable to auto-commit transactions.

Commit Transaction: Commits a database transaction.

Rollback Transaction: Rolls back a database transaction.

Commit Result Edits: Commits any changes you have made to the server.

Discard Result Edits: Discards any changes you have made.

Export Results: Exports result sets to a file. Selecting this option displays the Export Query Results
to File dialog. The dialog enables you to select which result set you wish to export, the file format (CSV,
HTML, XML), and the name and location of the output file. Then click Export to export the data.

Edit Menu

The Edit menu features the Format submenu. The Format submenu includes the following menu items:

Beautify Query: Reformats the query selected in the query tab and lays it out in nicely indented fashion.
UPCASE Keywords: Converts keywords to uppercase in the currently selected query in the query tab.
lowercase Keywords: Converts keywords to lowercase in the currently selected query in the query tab.

Un/Comment Selection: Comments the lines currently selected in the query tab. If the lines are already
commented, this operation removes the comments.

Auto-complete: Triggers the auto-completion wizard. This is enabled (and triggered) by default, and can
be disabled with Preferences, SQL Editor, Automatically Start Code Completion. Auto-completion
will list functions, keywords, schema names, table names and column names.

8.1.4 Results Window

The results area of the screen shows the results from executed statements. If the script contains multiple
statements, a result tab will be generated for each statemented that returned results. The following figure
shows a single tab and highlights the main actions of the result grid navigation panel.

Note
3 MySQL Workbench handles quoting and escaping for strings entered into the
results grid, so adding quotes and proper escaping here is optional.

Note
3 It is possible to enter a function, or other expression, into a field. Use the prefix
\ f unc to prevent MySQL Workbench from escaping quotation marks. For example,
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Results Window

for the expression nd5( "' fred' ), MySQL Workbench normally would generate
the code nd5(\"' fred\"' ). To prevent this, enter the expression as \ f unc
nd5(" fred' ) to ensure that the quoting is not escaped.

Figure 8.4 SQL Editor - Result Grid
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Elements of the result grid navigation panel include:
» Reset: Resets all sorted columns.
» Refresh: Refreshes all data by re-executing the original statement.

» Filter Rows: performs a case-insensitive search of all cells. It automatically refreshes, and there is also
the refresh button to perform this action manually.

» Edit Current Row: Edit the current row.

* Add New Row: Adds a new empty row, and highlights it in edit mode. Click Apply to execute (and
review) the insert row query.

» Delete Selected Rows: Deletes the selected rows. Click Apply to execute (and review) the delete
query.

e Export: Writes a result set to a CSV, HTML, JSON, SQL INSERT, Excel, XML, or Tab separated file as
required.

203



Results Window

Note
@ This exports a result set. To export an entire table or schema, see Data Export.

* Import: Import records from an external CSV file.

» Wrap Cell Content: If the contents of a cell exceeds the cell width, then the data will be cut off with an
ellipses. This option will instead wrap the contents within the cell, and adjust the cell height accordingly.

Note
@ The "Refresh” button automatically adjusts the column width to match the longest
string one of its cells. You may also manually adjust the column width.

Right-clicking on a results grid tab opens the context-menu, which appears in the figure that follows.

Figure 8.5 SQL Editor - Result Grid Context Menu

12 /9 Jobet Viay Hamiton 20 Fraw BESMIMEYIN A 2015-UE-LS L4

13 813 Korolev Drive Masqat 329 45334 330657522645 | ELoe | 2018409-25 22:32:29 —:"E‘::!l
14 1531 5al Drive Esfahan 162 5328 saemseens1es OO 2014-09-25 22:31:36

15 1542 Tarlac Packway Kanaaawa 430 1027 635297277345 Ll 2014-09-25 22:31:53

16 808 Bhopal Manor Right-click to o s82 10672 a6ssa7a0701d OO 20140025 22:31:30 xscuton
17 270 Amroha Parkway E Pen .. xew s9sa79sa7s:s  CEOl  2014-09-25 22:33:27 :
18 Tmeydesaaene  the context menu 120 16266 517338314235 O 2014-09-25 22:33:47

19 419 Tigan Lane I 72878 sg0o1110735¢ L 2014.09-25 22:31:13

0 360 Toukouse P England 5931233307 I 2014-09-25 22:33:490

MyAddresses Rename Tab
Fin Tab

Cloza Tab
Close Other Tabs.

The result grid context menu includes:
* Rename Tab: Customize the name (title) of this tab.

» Pin Tab: Pin the results tab to the results grid. Executing additional SQL statements will create new
result grid tabs.

* Close Tab: Close this tab.

» Close Other Tabs: Close all tabs except this one.

Right-clicking on a results grid field opens the context-menu, which appears in the figure that follows.
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Figure 8.6 SQL Editor - Result Grid Field-Context Menu
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The result grid field-context menu includes:

» Open Value in Editor: Opens a new editor window that specializes in editing Binary and JSON data, but
can edit text.

» Set Field to NULL: Sets the field value to NULL.
» Mark Field Value as a Function/Literal: Marks as a function, by prepending \func.
» Delete Row(s): Deletes the entire row.

» Load Value from File: Opens a file dialog to insert a value from a file. The entire file contents are
inserted into the field.

* Save Value to File: Saves a field's value to a file.

» Copy Row: Copy the row in escaped CSV format, in a form such as: 'a’, 'b','c'. Alternatively, there
is Copy Row (tab separated) to use tabs instead of commas as the separator, and Copy Row
(unquoted) to not escape the values.

» Copy Row (with names): Copy an escaped row like "Copy Row", but also adds a #comment containing
column names. Alternatively, there is Copy Row (with names, unquoted).

» Copy Field: Copies the field name, such as: 'a’, or use Copy Field (unquoted) to not use single quotes.
» Paste Row: Pastes the row over the currently selected row.
» Capitalize Text: Capitalizes text in the current row, such as: Hello World.

* lowercase Text: Lowercases text in the current row, such as: hello world.
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 UPPERCASE Text: Alters row to use all capitals, such as: HELLO WORLD.

8.1.5 SQL Snippets Tab

The Snippets tab includes built-in, local, and shared custom snippets. The My Snippets tab stores custom
shippets in a file under the MySQL Workbench user's configuration directory. Select the Shared option for
shared snippets.

Using Snippets
Snippets can be inserted into the SQL editor or the system's clipboard. To insert (use) a snippet, either use

the snippet icons or right-click on the desired snippet and choose Insert. The next figure shows the location
of the main action icons to use with snippets.

Figure 8.7 SQL Snippets: Usage
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@ i 3] éf—] E @ E: =] into the SQL editor or system's clipboard @ 5|:|D|:l

SQL Additions

BEIZFAOIBIO 0 R uwmoiwm: msoepes - |5 g |
1= t—ite'eb:ects 1% SELECT * FROM sakila.city; S| Get
¥ = sakila =
¥ B Tables . . NN Get Cities
4 Create a new snippet using [ [ FCE e
» [ address th‘e SAL from this query Insert Snippet at Cursor
» [ category window, to the currently e e (B T e
» [ ity selected snippets group 2 iz
» [ country Execute Snippet
» [ customer - -
» [ film . = Copy Snippet to Clipbeard
» [ film_actor ) e
» [ film_category || ResubtGrid | [0 4% Fiter Rows: == Edit Snippet
w [ film_text dtyd  city country-id .| Isst o Add Snippet from Editor Content
[ 3 r“ inventory 1 = ) . Delete Sni
» [ language Pl A Corua (La Corua) 87 2006-02-15 04:45:25 ppet
» [ payment 2 Abha 82 2006-02-15 04:45:15 Restore Original Snippet List
» [ rental 3 Abu Dhabi 101 2006-02-15 04:45:25
» [E staff 4 Acup &0 2006-02-15 04:45:25
|| store .
» B views 5 Adana a7 2005-02-15 04:95:25
» B9 Stored Procedures & Adds Abeba 3 2006-02-15 04:45:25
» B Functions 7 Aden 107 2006-02-15 04:45:25 ) ) .
| 3 test 8 Adoni 44 05-02-15 04:45:25 Right-click on a snippet to
> world g Abnsdnage 44 2006-02-15 04:45:25 reveal additional options
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Snippets

Local Snippets (My Snippets)

Local snippets are stored in the MySQL Workbench directory. By default, the "My Snippets" SQL snippets
are stored here:

Table 8.1 Default Local Snippet File Location

Operating System File Path
Windows %AppData%\MySQL\Workbench\User Snippets.txt
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Operating System File Path

macOS ~username/Library/Application Support/MySQL/Workbench/snippets/User
Snippets.txt

Linux ~username/.mysqgl/workbench/snippets/User Snippets.txt

Editing (or adding) snippets to "My Snippets" in MySQL Workbench edits this plain text file. Optionally, you
can edit this file outside of MySQL Workbench or create new files that will also be listed under the snippets
selector. For example, adding a file named "More Snippets.txt" will add a "More Snippets” section to the
shippets selection box.

Shared Snippets

Shared snippets are saved in a. nysqgl wor kbench schema on the connected MySQL server.
Selecting "Shared" for the first time will request permission for MySQL Workbench to create this shared

. mysgl wor kbench schema. Users connected to this MySQL server are allowed to create, edit, and use
these shared snippets.

Note
@ Shared snippets were added in MySQL Workbench 6.2.0.

The . mysql wor kbench schema is hidden from within MySQL Workbench as it is considered an internal
schema that does not need to be seen or edited.

Built-in Snippets

Several built-in SQL snippets are bundled with MySQL Workbench, and typically show the SQL syntax for
MySQL operations. They are divided up into the following categories.

« DB Mgmt (Database Management): Syntax examples use SHOWin many forms to provide information
about databases, tables, columns, or status information about the MySQL server.

* SQL DDL (SQL Data Definition Language): Syntax examples include creating, altering, and dropping
tables, indexes, views, and procedures.

* SQL DML (SQL Data Manipulation Language): Syntax examples for operations such as SELECT,
INSERT, and REPLACE.

The built-in operations are stored in text files in the same directory as the custom snippet files.

Saving and Editing Snippets

To save a snippet, choose the Snippets Insert icon ( “£3) or right-click in the snippet window and choose

Add Snippet from Editor Content from the context-menu. Double-click a snippet to open it, and choose
the snippet editor to edit its body or title. The example in the following figure shows two snippets with only
the first having defined a name.
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Figure 8.8 SQL Snippets: Editor

wrver Tools Scripting Help

| & o @ D=
SQL Additions
) |@| Get Cities My Srippets 3 |1@ %
SELECT * FROM sakila.city |ﬁ| Get Actors

T&:E Get Cities
SELECT * FROM sakila.city

- =

[ Context Help [Eilslsl=ed

8.1.6 Context Sensitive Help

Select a keyword or function in your query, and after a delay, it shows formatted help information from the
MySQL Server (equivalent to using the help command from the command-line MySQL Client). The next
figure shows the location of the context-sensitive options.

Note
S This queries the MySQL Server for the help text, so it can be slow over a slow
network
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Figure 8.9 SQL Editor: Context Sensitive Help
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The context sensitive help action buttons

LEFT BUTTON: enables automatic context sensitive
help (default) that automatically displays help
information (after a short delay) when the cursor is
near an SQL keyword

SET col_names{expr |
ON DUFLICATE KEY UPDATE

. . " col_namesexpr

RIGHT BUTTON: available when automatic context [, col_namseexpr] ... ]

sensitive help is disabled. Click it to display help for

the SQL keyword next to the current cursor (caret) Or:
SER HIGH_FRIDRIT ¥] [IGHORE]
[r thl_name
[PaRTITION (partition_name,...)]

[(col_name,...)]
SELECT ...
[ ON DUPLICATE KEY UPDATE
col_mami=xpr
[, col_namesexpr] ... ]

INSERT inserts new rows info an existing table. The INSERT ... VALUES
and [NSERT ... SET formes of the statement insert rows based an explatly
specified valees, The INSERT ... SELECT form inserts rows selected from
another table or tables. INSERT ... SELECT is discussed further in [NSERT
SELECT,

When inserting into a partiboned table, you can control which partitions
and subpartitions accept new rows. The PARTITION option takes a
comma-separated list of the names of one or more partitions or
subpartitions (or both) of the table. If any of the rows to be inserted by a
given [NSERT statement do not match one of the partitions listed, the
IMSERT statement fals with the efror Found a row not matching the given
partition set. See Onlne help partitioning-selection , for mone information

panels are on different tabs and examples.
\ See also: Onipe help insert

] ™ v J| Context Help |l

The Context Help and Snippets

8.1.7 Output History Panel

The Output is located at the bottom of MySQL Workbench. Its select box includes the Acti on Qut put,
Hi story Qut put,and Text Qut put options.

The Action Output panel displays a summary of the communication between the active MySQL
connection in MySQL Workbench and the MySQL server, and can refer to errors or general information.
Each message displays the time, action, and server response. The following figure shows this output,
which can be useful to troubleshoot a script.
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Figure 8.10 SQL Editor: Output: Action Output
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including errors and general status information.

Action Output: A summary of executed MySQL statements in the current Workbench session,

The History Output panel provides a history of SQL operations carried out in MySQL Workbench for the
active MySQL connection. The time and SQL code for each operation is recorded. To view the executed
SQL statement, click the time, and the SQL code executed will be displayed in the SQL column, as the

following figure shows.
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Figure 8.11 SQL Editor: History Output
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8.1.8 Table Data Search Panel

Find data across a MySQL connection by using the text search feature on any number of tables and

schemas.

From the Schema Tree, choose the tables and/or schemas you want to search, and then select Search
Data Table from the context menu. The following figure shows options available in the Search tab.
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Figure 8.12 Table Search Example: Multiple Tables and Schemas
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The search options include:

» Search for table fields that: "CONTAINS", "Search using =", "Search using LIKE", "Search using
REGEXP". These search options are case-insensitive.

* Max. matches per table: [100]
» Max. total matches: [1000]

» Search columns of all types check box: If checked, non-text column type columns are cast to CHAR
to perform the matches, otherwise only text types (CHAR, VARCHAR, and TEXT) are searched. This is
unchecked by default.

8.1.9 Export or Import a Table

Export or import tables using a wizard to assist you.
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Note
These wizards were added in MySQL Workbench 6.3.

i

Export a Table

Note

7l

Alternatively, use Section 6.5, “Data Export and Import” to export larger sets of
data, such as entire tables and databases.

Import into Table

Note

i

Alternatively, use Section 6.5, “Data Export and Import” to export larger sets of
data, such as entire tables and databases.

8.1.10 The MySQL Table Editor

The MySQL Table Editor is a used to create and modify tables. You can add or modify the columns or
indexes of a table, change the engine, add foreign keys, or alter the table name.

To access the MySQL Table Editor, right-click on a table name in the Navigator panel with the Schemas
tab selected and choose ALTER TABLE. This action opens a new tab within the main SQL Editor
window. You can also access the MySQL Table Editor from an EER Diagram by double-clicking on a table
object.

8.1.10.1 The Main Editor Window
Any number of tables may be edited in the MySQL Table Editor at any one time. Adding another table
creates a new tab at the top of the editor. By default, the MySQL Table Editor appears docked at the top of
the table editor tab, within the SQL editor.

The MySQL Table Editor for the cust oner table is shown in following figure.

213



The MySQL Table Editor

Figure 8.13 The Table Editor
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Table editor tabs Apply your changes

The MySQL Table Editor provides a work space that has tabs used to perform these actions:

» Columns: Add or modify columns

Indexes: Add or modify indexes

¢ Foreign Keys: Add or modify foreign keys

Triggers: Add or modify triggers

« Partitioning: Manage partitioning

Options: Add or modify other options, divided in categories named general, row, storage, and merge
8.1.10.2 The Columns Tab

Use the Columns tab to display and edit all the column information for a table. With this tab, you can add,
drop, and alter columns.
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You can also use the Columns tab to change column properties such as name, data type, and default
value. The following figure shows an example of the Columns tab.

Figure 8.14 The Columns Tab
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custamer_id SMALLINT(S)
stare_id TINYINT(3)
first_name VARCHAR[45)
last_name VARCHAR(45)
email VARCHAR(S0)
address_id SMALLINT(S)
active TINYINT(1)
create_date DATETIME

last_updote —————— [rvesrane (WM

Column Name:  last_update Data Type: TIMESTAMP
Collation: | Table Default Default: CURRENT_TIMESTAMP ON UPDATE CURRENT _TIMESTAMP
Comments: (] Primary Key V] Mot Null
] enary ] unsigned
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[ Ll Indexes  Foreign Keys Triggers  Partitioning  Options

Right-click a row under the Col urm Nane column to open a pop-up menu with the following items:
* Move Up: Move the selected column up.

* Move Down: Move the selected column down.

» Copy: Copies the column for a model.

» Cut: Copies and then deletes the column for a model.

» Paste: Pastes the column. If a column with the same name already exists, then _copy1 is appended to
the column name.

» Delete Selected Columns: Select multiple contiguous columns by right-clicking and pressing the Shift
key. Use the Control key to select separated columns.

» Refresh: Update all information in the Columns tab.
» Clear Default: Clear the assigned default value.
» Default NULL: Set the column default value to NULL.

» Default 0: Set the column default value to O.
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e Default CURRENT_TIMESTAMP: Available for TI MESTANP data types.

» Default CURRENT_TIMESTAMP ON UPDATE CURRENT_TIMESTAMP: Available for TI NESTAVP
data types.

To add a column, click the Col urm Nanre field in an empty row and enter an appropriate value. Select a
data type from the Datatype list. Select the column property check boxes as required according to the list
of column properties below, and also read the CREATE TABLE documentation for information about what
these options mean.

* PK: PRIMARY KEY
* NN: NOT NULL
* UQ: UNIQUE INDEX
* BIN: BINARY
* UN: UNSIGNED
* ZF: ZEROFILL
* Al: AUTO_INCREMENT
* G: Generated Column
This option is available as of MySQL Server 5.7.
To change the name, data type, default value, or comment of a column, double-click the value to edit it.

You can also add column comments to the Col unm Conment field. It is also possible to set the column
collation, using the list in the Column Details panel.

To the left of the column name is an icon that indicates whether the column is a member of the primary
key. If the icon is a small key, that column belongs to the primary key, otherwise the icon is a blue diamond
or a white diamond. A blue diamond indicates the column has NN set. To add or remove a column from the
primary key, double-click the icon. You can also add a primary key by checking the PRI MARY KEY check
box in the Col umm Det ai | s section of the table editor.

If you wish to create a composite primary key you can select multiple columns and check the PK check
box. However, there is an additional step that is required, you must click the Indexes tab, then in the Index
Columns panel you must set the desired order of the primary keys.

Workbench will attempt to automatically add quotation marks, if the user does not
start their entry with one. For other data types the user must manage quoting if

Note
@ When entering default values, in the case of CHAR and VARCHAR data types MySQL
required, as it will not be handled automatically by MySQL Workbench.

Caution

a non-numeric default will not be automatically quoted. You must manually add
single quote characters for the default value. Note that MySQL Workbench will not
prevent you from entering the default value without the single quotation marks.

A Care must be taken when entering a default value for ENUMcolumns because
If a non-numeric default value is entered without quotation marks, this will lead
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to errors. For example, if the model is reverse engineered, the script will contain
unquoted default values for ENUMcolumns and will fail if an attempt is made to run
the script on MySQL Server.

Note
@ ENUM, BIT, and SET must contain at least one value when entering these data
types into MySQL Workbench.

8.1.10.3 The Indexes Tab

The Indexes tab holds all index information for your table. Use this tab to add, drop, and modify indexes.
The following figure shows an example of the layout.

Figure 8.15 The Indexes Tab
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Select an index by right-clicking it. The Index Columns section displays information about the selected
index.

To add an index, click the last row in the index list. Enter a name for the index and select the index type
from the list. Select the column or columns that you wish to index by checking the column name in the
Index Columns list. You can remove a column from the index by removing the check mark from the
appropriate column.

You can also specify the order of an index by choosing ASC or DESC under the Or der column. Create an
index prefix by specifying a numeric value under the Lengt h column. You cannot enter a prefix value for
fields that have a data type that does not support prefixing.
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To drop an index, right-click the row of the index you wish to delete, then select the Delete Selected
Indexes menu item.

8.1.10.4 The Foreign Keys Tab
The Foreign Keys tab is organized in much the same fashion as the Indexes tab and adding or editing a
foreign key is similar to adding or editing an index. The following figure shows an example of the Foreign

Keys tab.

Figure 8.16 The Foreign Keys Tab

File Edit View Guery Database Server Tools Scripting Help

£1&) 6 el & EIE] [E &

—

kj; Table Name: |“W

Foreign Key Name Referenced Table

Column
[fk_customer_address |"zakila”"address” |l
[
[
[

| customer_id
fk_customer_store “sakila®. store’ | store_id
] first_name
] last_name
[7] email
ﬁ' address_jid
r active
u create_date
] last_update

Columns Indexes EEICHEECVN Triggers Partitioning  Options

To add a foreign key, click the last row in the For ei gn Key Nane list. Enter a name for the foreign key
and select the column or columns that you wish to index by checking the column name in the Column list.
You can remove a column from the index by removing the check mark from the appropriate column.

Under Foreign Key Options, choose an action for the update and delete events. The options are:
* RESTRICT

» CASCADE

* SET NULL

* NO ACTION

To drop a foreign key, right-click the row you wish to delete, then select the Delete Selected FKs menu
item.
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To modify properties of a foreign key, select it and make the desired changes.

8.1.10.5 The Triggers Tab

The Triggers tab opens a workspace that enables you to create new triggers or edit existing triggers. All
triggers are organized within a tree structure by section, such as BEFORE INSERT and AFTER INSERT.

To add a new trigger, click the [+] icon next to the trigger section. To delete a trigger, click the associated
[-] icon. These icons become visible by hovering over a trigger or trigger section. Click Apply to commit
your changes. The next figure shows an example of the cust oner _cr eat e_dat e trigger.

Figure 8.17 The Triggers Tab

File Edit View Guery Datsbase Server Tools Seripling Help

518 o SE18E &) [ o

customes - Table =

L Table Name: |:'-'=W | Schema:  sakila

¥ BEFORE INSERT O E|<a =

customes_create_date 1 ® CREATE DEFINER="root @ localhost’ TRIGGER customer _create_date BEFORE INSERT ON customer
AFTER INSERT 2 FOR EACH ROW SET NEW.create date = NOW() - -
BEFORE UPDATE B
AFTER UPDATE
BEFORE DELETE
AFTER DELETE

Columns Indexes Foreign Keys [RGLGEEN Partitioning Options

8.1.10.6 The Partitioning Tab

To enable partitioning for your table, check the Enable Partitioning check box. This enables the
partitioning options (shown in the figure that follows).
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Figure 8.18 The Partitioning Tab

File Edit View Guery Datsbase Server Tools Scripting Help

818 o S8188& 8 [E o

customer - Table x

7 Table Name; [customer

B Enable Partitioning
Partibion By: | HASH Partition Count: |L

Subpartition By: Subpartition Coamt: 0

Partbon MinRows  Max Rows  Commsnt

Columns Indexes Foreign Keys Triggers EERaGUIGEE Options

The Partition By pop-up menu displays the types of partitions you can create:
* HASH

* LINEAR HASH

« KEY

* LINEAR KEY

* RANGE

o LIST

Use the Parameters field to define any parameters to be supplied to the partitioning function, such as an
integer column value.

Choose the number of partitions from the Partition Count list. To manually configure your partitions, check
the Manual check box. This enables entry of values into the partition configuration table. The entries in this
table are:

e Partition
e Val ues

e Data Directory
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e Index Directory
* Mn Rows
* Max Rows
* Comment
Subpartitioning is also available. For more information about partitioning, see Partitioning.
8.1.10.7 The Options Tab
The Options tab enables you to set several types of options. The next figure shows an example of this tab.

Figure 8.19 The Options Tab

File Edit View Query Database Server Tools Scapting Help

&8 o HElEEE [E

Schema:  sakila

Usa this option 1o CECEAtE STalar INCICRS. This wual %y Makes UPCINES FIOWET INC feacE Fasrar.
Setring it to DEFALLT tels the storage engine pack long CHAR/VARCHAR colu

Password o encrypt the table definiion fils. This cption does net do amything in the standand
My SCQL warsion.

= 00 Tha initdal AUTO_IMCREMENT value for the mble.

] pelay Key Updates Lise: this option to delany the ey updates until the table & dosed. This works for Myl

. |Dﬂ'ﬁ. Doafings how thar rowes in My1SAM tables should be sored. The option value ©
- Use BIYNAMIC for matic or varable-langth row formas. Tha wsliny eryisameack o3

: [Defaut Block: size for COMPRESSED format.

An approimation of the average row length for your table. You need o set this onby
tabies with varable-size reconds.

The minimum number of rows you plan to stone in the table.
The maximem number of rows you plan to shore in the table.

Activaoe ths opton §you wast b QL o maan 8 Vil O™ fior all rows. Th
the tabls 3 brthe slower 1o updatm, but also makes it easer 1o find comupned mables

bles index file, Thiz works onky for MhyISAM tables anly

Comena separated Est of MyTSAM tables that should be used by the MERGE wble. Enciope the
57 with parerchases.

'] Tha wnicn tablie which should be used for inserts,

Indexes Foreign Keys Triggers Partitioning sl+it

Table options are grouped into the following sections:
» General Options

* Row Options

» Storage Options

» Merge Table Options
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The following sections describe these options in more detail.
General Options Section

In the General Options section, choose a pack keys option. The options are Def aul t , Pack None, and
Pack All.You may also encrypt the definition of a table. The AUTO | NCREMENT and delayed key update
behaviors apply only to Myl SAMtables.

Row Options Section

To set the row format, choose the desired row format from the list. For more information about the different
row formats that are available, see MyISAM Table Storage Formats.

These options are:
+ Default

* Dynamic

* Fixed

e Compressed

* Redundant

» Compact

When you expect a table to be particularly large, use the Avg. Row, Min. Rows, and Max. Rows options
to enable the MySQL server to better accommodate your data. See CREATE TABLE Syntax for more
information on how to use these options.

Storage Options Section
The St or age Opt i ons section is available only for Myl SAMtables. Use it to configure a custom path to
the table storage and data files. This can help improve server performance by locating different tables on
different hard drives.

Merge Table Options Section

Use the Mer ge Tabl e Options section to configure MERGE tables. To create a MERGE table, select VERGE
as your storage engine and then specify the Myl SAMtables you wish to merge in the Union Tables dialog.

You may specify the action the server should take when users attempt to perform | NSERT statements on

the merge table. You may also select the Mer ge Met hod by selecting from the list. For more information
about VERGE tables, see The MERGE Storage Engine.

8.1.11 Code Generation Overview

This document provides a quick hands-on introduction to using MySQL Workbench to generate code for
later use, for either in or outside of MySQL Workbench.

8.1.11.1 Generating SQL Statements

MySQL Workbench can be used to generate SQL, most typically as either | NSERT statements or SELECT
statements.
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Below are common methods for generating SQL statements in MySQL Workbench.

Note
@ All of the MySQL Workbench Export options include the option to export as SQL.

Context-menu options after right-clicking on a schena in the schema view, using the saki | a column as
an example:

Create Statement

CREATE DATABASE “sakila’ /*!40100 DEFAULT CHARACTER SET latinl */;

Name

“sakila

Context-menu options after right-clicking on a t abl e in the schema view, using the saki | a. act or
column as an example:

Name (Short)

“actor’

Name (Long)

“sakila . actor”’

Select All Statement

SELECT “actor . actor_id",
“actor. first_nane’,
“actor’. last_nane’,
“actor’. | ast_update’

FROM "“sakila . actor;

Select with References

SET @ctor_id_to_select = <{row_id}>;
SELECT filmactor.*
FROM fil m actor, actor
WHERE “actor . actor_id’
AND actor.actor_id
SELECT actor. *
FROM act or

“filmactor . actor_id
@ctor_id_to_select;
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WHERE actor.actor_id = @ctor_id_to_sel ect;

Insert Statement

I NSERT | NTO "sakila . actor’
(Tactor_id,
“first_nanme’,
“last_nane’,
“last_update’)
VALUES
(<{actor_id: }>,
<{first_nane: }>,
<{l ast _nane: }>,
<{l ast _updat e: CURRENT_TI MESTAMP} >) ;

Update Statement

UPDATE “sakila'. actor’

SET

“actor_id = <{actor_id: }>,
“first_name’ = <{first_nanme: }>,
“last_name’ = <{last_nane: }>,

“last_update’ = <{last_update: CURRENT_TI MESTAVP} >
WHERE “actor_id = <{expr}>;

Delete Statement

DELETE FROM "sakila . actor’
WHERE <{wher e_expressi on}>;

Delete with References

-- Al objects that reference that row (directly or indirectly)
-- will be deleted when this snippet is executed.

-- To preview the rows to be del eted, use Sel ect Row Dependenci es
START TRANSACTI ON;

-- Provide the values of the primary key of the row to del ete.
SET @ctor_id_to_delete = <{row_i d}>;

DELETE FROM fil m act or

USING fil mactor, actor

WHERE "“actor . actor_id’

AND actor.actor_id

DELETE FROM act or

USI NG act or

WHERE actor.actor_id = @ctor_id_to_del ete;
COWM T;

“filmactor . actor_id
@ctor_id_to_del ete;

Create Statement
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CREATE TABLE "actor’ (
“actor_id smallint(5) unsigned NOT NULL AUTO_| NCREMENT,
“first_name’ varchar (45) NOT NULL,
“last_nanme’ varchar (45) NOT NULL,
“last_update’ tinmestanp NOT NULL DEFAULT CURRENT_TI MESTAMP ON UPDATE CURRENT_TI MESTANP,
PRI MARY KEY (" actor_id"),
KEY "idx_actor_|ast_nane’ (|last_nane’)
) ENG NE=I nnoDB AUTO_| NCREMENT=201 DEFAULT CHARSET=ut f 8;

Context-menu options after right-clicking on a col unm in the schema view, using the
sakil a.actor.first_name column as an example:

Name (short)

“first_nane’

Name (long)

“actor . first_name’

Select Columns Statement

SELECT "first_name’ FROM "sakila . actor ;

Insert Statement

I NSERT | NTO “sakila . actor"
(“first_nane’)

VALUES

(<{first_nane}>);

Update Statement

UPDATE "sakila'. actor’

SET

“first_name’ = <{first_nane}>
VWHERE <{wher e_expr essi on}>;

Context-menu options after right-clicking on a f i el d in the results view, using record #1 in the
saki | a. act or table as an example:

Copy Rows (with names)

# actor_id, first_nane, |ast_nanme, |ast_update
"1', 'PENELOPE', 'GU NESS', '2006-02-15 04:34:33'
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Copy Rows (with names, unquoted)

# actor_id, first_nane, |ast_nane, |ast_update
1, PENELOPE, GUI NESS, 2006-02-15 04: 34: 33

Copy Row (tab separated)

1 PENELOPE GUI NESS 2006- 02- 15 04: 34: 33

Copy Field

' GUI NESS'

8.1.11.2 Generating PHP Code

MySQL Workbench can be used to generate PHP code with the bundled PHP plugin, by using the Tools,
Utilities, Copy as PHP Code menu option.

Below is an example scenario for how to create PHP code. It is a SELECT statement, and optionally uses
SET to set variables.

SQL @variables generate PHP variables in the code that then bind to the statement before execution.

1.

3.

Generate or type in the desired SQL query into the SQL editor. This example will use the saki | a
database, with the query being:

SET @ast_update = '2006- 02- 14" ;

SELECT actor_id, first_nanme, |ast_nane, |ast_update
FROM act or
WHERE | ast _update > @ ast_updat €;

While in the SQL editor, choose Tools, Utilities, Copy as PHP Code (lterate SELECT Results) from
the main menu. This will copy PHP code to the clipboard.

Paste the code to the desired location.

Additionally, PHP code that connects to the MySQL database can also be generated by choosing Tools,
Utilities, Copy as PHP Code (Connect to Server).

After combining the two, the generated PHP code will look like this:

<?php

$host = "l ocal host";
$port = 3306;
$socket = "o

$user = "nobody";
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$password
$dbnane

"sakila";
$con = new nysqli ($host, $user, $password, $dbnane, $port, $socket)
or die ('Could not connect to the database server' . nysqgli_connect_error());

/] $con->cl ose();

$query = "SELECT actor_id, first_nanme, |ast_nane, |ast_update
FROM actor
WHERE | ast_update > ?";

$l ast _update = "'

$st nt - >bi nd_paran('s', $|ast_update);
if ($stnt = $con->prepare($query)) {

$st nt - >execut e();
$stnt - >bi nd_resul t ($actor_id, $first_nane, $last_nane, $last_update);

while ($stnt->fetch()) {
[l printf("%, %, %, %\n",
/1 $actor_id, $first_nanme, $last_name, $|ast_update);

}
$st nt - >cl ose();
}
?>
Note
E The generated PHP code uses the nysql i PHP extension for MySQL. This
extension must be enabled in your PHP distribution for this code to work. For
additional details about this PHP extension, see MySQL Improved Extension.

8.2 Object Management

The Object Browser allows you to navigate database schemas and objects. From here, you can perform
common tasks such as selecting tables and fields to query, edit tables, create new or drop tables and
databases, perform searches, and more.

8.2.1 Object Browser and Editor Navigator

The Navigator panel contains options to manage the active MySQL connection, and also lists the schemas
available to that connection. To access the Navigator panel, open an existing connection from the home
screen. If the panel is not visible, click View, Panels, and then Show Sidebar.

Navigator Schemas Tab

The Schemas list shows available schema on the currently connected server. These items can be explored
to show tables, views, and routines within the schema as the following figure shows.

and "mysql", are hidden by default. Toggle the Show Metadata and Internal
Schemas preference to list them in the object browser. Schemas beginning with a

Note
@ Internal schemas, such as "performance_schema", "information"schema"”, "sys",
"." are also controlled by this setting.
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Figure 8.20 SQL Editor - Navigator Schemas Tab

MNavigatar
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Q, Filter objects
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¥ 7 Tables
¥ = actor
¥ [&] Columns
# actor_id
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# last_name
# last_update
¥ 27 Indexes
V=] PRIMARY
V= idx_actar_last_name
% Foreign Keys
Triggers
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> category
=N
> country
> customer
b E film
> film_actor
> film_category
» B film_text
> inventory
» language
> payment
> rental
> staff
> store
> '-I-ﬂ Views
¥ B Stored Procedures
|:| film_in_stodk
|:| film_not_in_stodkc
|:| rewards_report
‘l’@ Functions
() get_customer_balance
() inventory_held_by_customer
() inventory_in_stodk
» = world

LEVELEGEL I Schemas

© Refresh: update the
Object Navigator
contents

+ Merge: merge the
Management and
Schemas tabs into a
single Navigator panel

Info: load the Table
Inspector for this table

Wrench: load the
Table Editor for this
table

Select: execute a
SELECT * table
statement, and display
the results

Choose either the
Management or Schemas
view for the active
MySQL connection

It is possible to set a schema as the default schema by right-clicking the schema and selecting the Set

As Default Schema menu item. This executes a USE schema_nane statement so that subsequent
statements without schema qualifiers are executed against this schema. This setting applies only to the
guery session. To set a default schema for multiple MySQL Workbench sessions, you must set the default
schema for the stored connection. From the home screen, right-click on a MySQL connection, choose Edit
Connection, and set the desired default schema on the Default Schema box.

Note
@ The selected schema is displayed as bol d in the Schema navigator.

Double-clicking a table, view, or column name in the schemata explorer inserts the name into the SQL
Query area. This reduces typing significantly when entering SQL statements containing references to
several tables, views, or columns.
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The Schema Navigator also features a context menu which can be displayed by right-clicking an object.
For example, right-clicking a table displays the following menu items:

Select Rows - Limit 1000: Pulls up to 1000 rows of table data from the live server into a Results tab,
and enables editing. Data can be saved directly to the live server.

Table Inspector: Displays table information, similar to the Scherma | nspect or . This also has a simpler
and easier to use interface for analyzing and creating indexes for tables.

Table Data Export: Opens the table export wizard to export the table's data to JSON or customized
CSv.

Table Data Import: Opens the table import wizard to import JSON or CSV formatted data to the
selected or new table.

Copy to Clipboard: There are various submenus, each of which copies information to the clipboard:
« Name (short): Copies the table name.

* Name (long): Copies the qualified table name in the form ~ schema™ . "tabl e".

« Select All Statement: Copies a statement to select all columns in this form:

SELECT
“table’ . columl’,
“table’ . colum2’,

FRO\/I “schema’ . "table’;
 Insert Statement: Copies an | NSERT statement to insert all columns.
« Update Statement: Copies an UPDATE statement to update all columns.

» Delete Statement: Copies a DELETE statement in the form DELETE FROM "wor | d™ . “country’
VWHERE <{where_condition}>;.

« Create Statement: Copies a CREATE statement in the form DELETE FROM “wor | d™. “country’
WHERE <{where_condition}>;.

« Delete with References: Copies a DELETE statement, in the form of a transaction, that deletes all
objects that reference the row (directly or indirectly).

Use Select with References first to preview this operation.

« Select with References: Copies a SELECT statement that selects all objects that reference the row
(directly or indirectly).

Use Delete with References to generate a DELETE statement for this operation.

Send to SQL Editor: Provides functionality similar to Copy to Clipboard. However, this item inserts the
SQL code directly into the SQL Query panel, where it can be edited further as required.

Create Table: Launches a dialog to enable you to create a new table.

Create Table Like...: Launches a dialog to enable you to create a new table, and to also apply
predefined templates. For additional information, see Section 9.6, “Table Templates”.

Alter Table...: Displays the table editor loaded with the details of the table.
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e Table Maintenance: Opens a new tab for performing table maintenance operations. Operations include
"Analyze Table", "Optimize Table", "Check Table", and "Checksum Table". Additional information about
the table may also be viewed from this tab. For additional information, see Schema Inspector.

» Drop Table...: Drops the table. All data in the table will be lost if this operation is carried out.
» Truncate Table...: Truncates the table.

» Search Table Data...: Opens a new tab for performing table searches. It performs a search on all
columns, and offers additional options to limit the search.

» Refresh All: Refreshes all schemata in the explorer by resynchronizing with the server.
Right-clicking on a schema provides similar options to the table context menu described above, but the

operations refer to the Schema. For example, the Table Maintenance in the table context menu selects
the table in the Schema Inspector, which is a schema context menu option.

8.2.2 Session and Object Information Panel

The Session tab of the Information panel summarizes the current connection to the server, as the
following figure shows.

Figure 8.21 SQL Editor - Connection Information Palette

Information -

Connection:
Mame: Localinstance MySQLS7
Host: focalhost
Port: 3507
Server: MySQL Commuriify Server
(GFL)
Version: 5.7 &-mi6-og
Login User: roof
Current User: roof@ocalhost
SE5L: Usimg ORHE-REA-AES255-5H4

Session

The Object Info tab of the Information panel summarizes information about a specific object, such as a
table. The following figure shows an example of object information.
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Figure 8.22 SQL Editor - Object Info

Table: country
Columns:
Code char(3) PK
MName char(52)
enum(’Asia', Europe’,'N
Continent America’,'Africa’,'Ocea|
America’)
Region char(28)
Surfacefrea float({10,2)
IndepYear smallint(s)
Population int{11)
LifeExpectancy float(3, 1)
GNP float{10,2)
GNPOId float{10,2)
LocalName char(45)
GaovernmentForm  char(45)
HeadOfState char(50)
Capital int{11)
Code2 char(2)
€| [ili | 3

8.2.3 Schema and Table Inspector

The Schema and Table Inspector includes the ability to analyze and repair tables, and also view table
metrics.

Schema Inspector
Use the Schema Inspector to browse general information from schema objects (shown in the figure that

follows). It allows you to perform maintenance tasks on tables such as ANALYZE, OPTIMIZE, CHECK, and
CHECKSUM TABLE. To access the inspector, right-click a schema and select the Schema Inspector.
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Figure 8.23 Schema Inspector
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cart 6

Each tab lists topic-oriented information, such as "Tables", "Indexes", and "Triggers". From the Tables
tab, click Inspect Table to open the Table Inspector, or Maintenance to open the table maintenance tools
(shown in the figure that follows).
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Figure 8.24 Schema Inspector: Table Maintenance
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Table Inspector

You can use the Table Inspector to view table information, which is similar to the Schema Inspector. The
Table Inspector includes an easy-to-use interface for analyzing and creating indexes for your tables.

To open, right-click a table in the object browser of the Navigator pane and choose Table Inspector from
the context menu as demonstrated in the following figure.
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Figure 8.25 Open the Table Inspector
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Figure 8.26 Table Inspector: Info Tab
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Chapter 9 Database Design and Modeling
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Modeling simplifies database design and maintenance by enabling you, the data architect, to visualize
requirements and resolve design issues. Model-driven database design is an efficient methodology for
creating valid and well-performing databases, while providing the flexibility to respond to evolving data
requirements. Models are used to build ER diagrams and physical MySQL databases.

MySQL Workbench provides extensive capabilities for creating and manipulating database models,
including these:

» Create and manipulate a model graphically.

* Reverse engineer a live database to a model.

» Forward engineer a model to a script or live database.
» Create and edit tables and insert data.

This is not an exhaustive list. The following sections describe these and additional data-modeling
capabilities.
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9.1 Modeling Interface
Modeling concepts and interface elements are described below.

9.1.1 Model Editor

When the Model Editor is executed from the home screen, MySQL Workbench displays the MySQL Model
page. The MySQL Model page has three main panels, as shown in the following figure: Description Editor,
User Types List/History panel, and Model Overview.

Figure 9.1 The MySQL Model Page

|| MySQL Workbench

MySQL Model »

File Edit View Amange Model Database Pluging Swipting Community Help
idPWiesiJduad E it

Descripton Editor Model Overview

b
Add Déagram

¥ Physical Schemata

Sk

Tables

o Add Table
Descriphion Viows

User Types List
¥P o AddView

i s
Hame Defirition '
5, B00L  TINVINT() ¢ fdd Routine

3, BOOLE.. TINVINT() .

§, FDED  DECMAL(10 gl RoutmeGroups (D

%, FLOAT4 FLOAT

5, FLOATE DOUBLE g AddGrouwp

& INTL - TINVINT(S) v Schema Privileges

SN SMALLINTEE)
MEDIIMINT.. Users (D
INT(31)
BIGINT(20) | 4 v

EiTeadTh!

Il Robsg (1 tems

The Description Editor and User Types List/History panel are contained within the sidebar. The sidebar can
be relocated using a setting in the Workbench Preferences dialog.
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The Model Overview panel includes the following sections:

* EER Diagrams

Physical Schemata

» Schema Privileges

SQL Scripts

Model Notes

For each of these sections, add objects to a project by clicking the appropriate add-object icon. You may
also rename, edit, cut, copy, or delete objects on this page by right-clicking to open a context menu.

The following sections further discuss the MySQL Model page.
9.1.1.1 Modeling Menus

Some menu items are not available in the MySQL Workbench Community Edition of this application, and
are available only in the MySQL Workbench Commercial Editions;. This is indicated where applicable.

The File Menu

Use the File menu to open a project, begin a new project, or save a project. Choosing Model opens

the default schema, mydb. Choosing Open Model opens a file dialog box with the default file type set to
MySQL Workbench Models (mab extension). To display a list of recently opened MWB files, choose the
Open Recent menu item. The keyboard shortcut to create a new project is Control+N and the command
to open an existing project is Control+O.

To close the currently active MySQL Model or EER Di agr amtab, use the Close Tab menu item. You
can also do this from the keyboard by pressing Control+W. To reopen the MySQL Mbdel tab, see The
View Menu. To reopen an EER Di agr amtab, double-click the EER Di agr amicon in the EER Di agr ans
section of the MySQL Mbdel page.

Use the Save Model or Save Model As menu items to save a model. When you save a model, its name
appeatrs in the title bar of the application. If you have made changes to a project and have not saved those
changes, an asterisk appears in the title bar following the model name. When you save a model, it is saved
as a MySQL Workbench file with the extension mab.

Use the Import menu item to import a MySQL data definition (DDL) script file. For example, this might be
a file created by issuing the command nysql dunp - - no- dat a. MySQL Workbench handles the script as
follows:

« If the script does not contain a CREATE DATABASE db_nane; statement, the schema objects are
copied to the default schema, mydb.

« If the script creates a database, a new tab bearing the database name is added to the Physi cal
Schenat a section of the MySQL Mbdel page.

« If the script contains data, the data is ignored.
For details about importing a DDL script, see Section 9.4.2.1, “Reverse Engineering Using a Create Script”.
Under the Import submenu, you can also import DBDesi gner 4 files.

There are variety of items under the Export submenu. You may generate the SQL statements necessary
to create a new database or alter an existing one. For more information about these menu items, see
Section 9.4.1.1, “Forward Engineering Using an SQL Script”.
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Using the Export submenu, you can also export an EER diagram as a PNG, SVG, PDF, or Postscript file.
For an example of a PNG file, see Figure 9.29, “The sakila Database EER Diagram”.

The Page Setup menu item enables you to set the paper size, orientation, and margins for printing
purposes.

The printing options are enabled only if the EER Diagrams tab is selected. You have the choice of
printing your model directly to your printer, printing it as a PDF file, or creating a PostScript file. For more
information, see Section 9.2.1, “Printing Diagrams”.

Note
@ The printing options are available only in Commercial Editions of MySQL
Workbench.

Use the Document Properties menu item to set the following properties of your project:
* Name: The model name (default is MySQL Model )
» Ver si on: The project version number
e Aut hor : The project author
» Proj ect: The project name
» Creat ed: Not editable; determined by the MWB file attributes
» Last Changed: Not editable; determined by the MWB file attributes
» Descri ption: A description of your project
The Edit Menu

Use the Edit menu to make changes to objects. The menu item text descriptions change to reflect the
name of the selected object.

This menu has items for cutting, copying, and pasting. These actions can also be performed using the
Control+X, Control+C, and Control+V key combinations. Undo a deletion using the Undo Delete

'‘obj ect _nane' item. The Control+Z key combination can also be used to undo an operation. It is also
possible to carry out a Redo operation using either the menu item, or the key combination Control+Y.

Also find a Delete 'obj ect _namne' menu item for removing the currently selected object. The keyboard
command for this action is Control+Delete. You can also right-click an object and choose the delete option
from the pop-up menu.

The Delete 'obj ect _nane' menu item behaves differently depending upon circumstances. For example,
if an EER Diagram is active and a table on the canvas is the currently selected object, a dialog box may
open asking whether you want to remove the table from the canvas only or from the database as well. For
information about setting the default behavior when deleting from an EER Diagram, see Section 3.2.4,
“Modeling Preferences”.

Warning
O If the MySQL Model page is active, the selected object is deleted from the catalog
and there will be no confirmation dialog box.

Choose Edit Selected to edit the currently selected object. You can also perform edits in a new window by
selecting Edit Selected in New Window. The keyboard shortcuts for Edit Selected and Edit Selected in
New Window are Control+E and Control+Shift+E, respectively.
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The Select item has the following submenus:

» Select All (Keyboard shortcut, Control+A): Selects all the objects on the active EER diagram.

» Similar Figures (Objects of the same type): Finds objects similar to the currently selected object.

» Connected Figures: Finds all the objects connected to the currently selected object.

These menu items are active only when an EER Diagram tab is selected. The Similar Figures and the
Connected Figures menu items are disabled if no object is currently selected on an EER diagram.

When multiple objects have been selected using one of these menu items, you can navigate between
selected items by choosing the Go to Next Selected or Go to previous Selected menu item.

Selecting objects changes some of the Edit menu items. If only one object is selected, that object's name
appears after the Cut, Copy and Delete menu items. If more than one object is selected, these menu
items show the number of objects selected.

Find Dialog Window

Each MySQL Workbench window includes search functionality. The Find panel with Find & Replace
enabled is shown in the following figure.

Figure 9.2 The Find Panel with Find & Replace
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e String Matching (default) or Regular Expression: Search by matching a string, or a PCRE regular
expression.

» Ignore Case: A case-insensitive search. Works with both the String Matching and Regular
Expression search methods. Enabled by default.

» Match Whole Words: If enabled, only whole strings are matched. For example, a search for "home"
would not match "home_id". Disabled by default.

» Wrap Around: The search will wrap around to the beginning of the document, as otherwise it will only
search from the cursor position to the end of the document. Enabled by default.

» And the arrows jump to the discovered search terms, and behave according to the Wrap Around option.

The MySQL Workbench Commercial Editions include an advanced Find facility for models, as indicated in
the figure that follows.

Figure 9.3 The Find Window
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You can search the following locations:

» Entire Model: Searches the entire model.
» Current View: Searches the current view only. This may be the MySQL Mbdel page.
« All Views: Searches the MySQL Mbdel Page and all EER diagrams.

» Database Objects: Searches database objects only.
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» Selected Figures: Searches the currently selected objects. This feature works only for EER diagrams.

Enter the text you wish to search for in the Find Text list. You may also select any or all of the following
check boxes:

* Match Case

Whole Word

» Use Regular Expression

« Search in Comments

» Search in SQL for Views, SPs etc.

Any text you enter into the Find Text list is retained for the duration of your session. Use the Next or
Previous buttons to find occurrences of your search criterion.

Clicking the Find All button opens a Find Results window anchored at the bottom of the application. If you
wish, you may undock this window as you would any other.

Use this window to navigate to objects. For example, double-clicking the Descr i pt i on of an object
located on an EER diagram navigates to the specific diagram and selects the object. Notice that the
properties of the object are displayed in the Pr operti es palette.

The Fi nd dialog window can also be opened using the Control+F key combination. Use Control+G to find
the next occurrence and Control+Shift+G to find a previous occurrence. Close the Fi nd dialog window by
clicking the x in the top right corner or by pressing the Esc key.

Workbench Preferences
This menu item enables you to set global preferences for the MySQL Workbench application.
For further information, see Section 3.2, “Workbench Preferences”.

The View Menu

This context-aware menu features general options for changing the view in MySQL Workbench. These
options change depending on the current tab, and here are the available View menu items:

General options:
» Home: Selects the home screen.

» Panels: Configure which of the three available panels are open. You may also manage this from the GUI
using the panel toggle buttons on the top-right side of MySQL Workbench.

e Output: Displays the console output.
» Select Next Main Tab: Selects the next (moves to the right, and wraps around) MySQL Workbench tab.

» Select Next Main Tab: Selects the previous (moves to the left, and wraps around) MySQL Workbench
tab.

Model/EER options:

» Windows: A submenu with items that activate (slide open) specific panels. Designated panels include

the "Model Navigator", "Catalog", "Layers", "User Datatypes", "Object Descriptions", "Object Properties”,
and "Undo History".

e Zoom 100%: The default level of detail of an EER diagram.
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Zoom In: Zooms in on an EER diagram.
Zoom Out: Zooms out from an EER diagram.

The ability to zoom in on an EER diagram is also available using the slider tool in the Model
Navi gat or palette. See Section 9.1.1.9, “The Model Navigator Panel”.

Set Marker: Bookmarks an object. From the keyboard, select the object you wish to bookmark, then use
the key combination Control+Shift and the number of the marker (1 through 9). You may create up to
nine markers.

Go To Marker: Returns to a marker. From the keyboard, use the Control key and the number of the
marker.

Toggle Grid: Displays grid lines on an EER diagram.

Toggle Page Guides: Toggles Page Guides to help design the EER diagram on a per-page basis.

The Arrange Menu

The Arrange menu items apply only to objects on an EER diagram canvas and are enabled only if an EER
diagram view is active. The Arrange menu has these items:

Align to Grid: Aligns items on the canvas to the grid lines
Bring to Front: Brings objects to the foreground

Send to Back: Sends objects to the background

Center Diagram Contents: Centers objects on the canvas
Autolayout: Automatically arranges objects on the canvas

Reset Object Size: Expands an object on an EER diagram. For example, if a table has a long column
name that is not fully displayed, this menu item expands the table to make the column visible. This menu
item is not enabled unless an object is selected.

Expand All: Use this item to expand all objects on an EER diagram. This item will display a table's
columns if the object notation supports expansion. Some object notations, such as Cl assi ¢, do not
permit expansion or contraction. Indexes will not automatically be expanded unless they were previously
expanded and have been collapsed using the Collapse All menu item.

Collapse All: Undo the operation performed by Expand All.

The Model Menu

When a model is opened, this menu features actions to perform against your model, and the Model menu
has these items:

Add Diagram: Creates a new EER Diagram. The keyboard shortcut is Control+T.
Create Diagram From Catalog Objects: Creates an EER diagram from all the objects in the catalog.
User Defined Types: Presents a dialog box that enables you to add and delete user defined data types.

DBDoc — Model Reporting...: For information about this menu item, see The DBDoc Model Reporting
Dialog Window (Commercial Editions). Commercial Editions only.

Validation: Checks the validity of the model using ANSI standards. For information about this menu
item, see The Validation Submenus (Commercial Editions). Commercial Editions only.
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Validation (MySQL): Checks the validity of the model using MySQL standards. For information about
this menu item, see The Validation Submenus (Commercial Editions). Commercial Editions only.

Object Notation: For information about this menu item, see The Object Notation Submenu.
Relationship Notation: For information about this menu item, see The Relationship Notation Submenu.

Diagram Properties and Size: Opens a diagram size dialog box that enables you to adjust the width or
height of the canvas. The unit of measure is pages; the default value is two.

When you have tables with numerous columns, use this menu item to increase the size of the EER.

Model Options: Sets options at the model level. These options should not be confused with the
options that are set globally for the Workbench application, and which are referred to as Workbench
Preferences. The available model options are a subset of the Workbench Preferences options.

For more information about Workbench Preferences, see Section 3.2.4, “Modeling Preferences”.

The DBDoc Model Reporting Dialog Window (Commercial Editions)

This dialog window is found by navigating to the Model menu and choosing the DBDoc - Model
Reporting... item.

Note
@ The DBDoc - Model Reporting... feature is only available in the MySQL
Workbench Commercial Editions.

Use this dialog window to set the options for creating documentation of your database models. For more
information, see Section 9.2.2, “DBDoc Model Reporting”.

The Validation Submenus (Commercial Editions)

The Model menu has two validation submenus, Validation and Validation (MySQL). Use these
submenus for general validation and MySQL-specific validation of the objects and relationships defined in
your model.

Note
3 These items are only available in the MySQL Workbench Commercial Editions.

The Validation submenu has these items:

Validate All: Performs all available validation checks
Empty Content Validation: Checks for objects with no content, such as a table with no columns

Table Efficiency Validation: Checks the efficiency of tables, such as a table with no primary key
defined

Duplicate Identifiers Validation: Checks for duplicate identifiers, such as two tables with the same
name

Consistency Validation: Checks for consistent naming conventions

Logic Validation: Checks, for example, that a foreign key does not reference a nonprimary key column
in the source table

The Validation (MySQL) submenu has these items:
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Validate All: Performs all available validation checks

Integrity Validation: Checks for invalid references, such as a table name longer than the maximum
permitted

» Syntax validation: Checks for correct SQL syntax

» Duplicate Identifiers Validation (Additions): Checks for objects with the same name

For detailed information about validation, see Section 9.2.3, “Schema Validation Plugins”.
The Object Notation Submenu

The items under the Model, Object Notation submenu apply exclusively to an EER diagram. They are not
enabled unless an EER diagram tab is selected.

The Object Notation submenu has these items:

» Workbench (Default): Displays table columns, indexes, and triggers

* Workbench (Simplified): Shows only a table's columns

» Classic: Similar to the Wor kbench (Si nplified) style showing only the table's columns
» IDEF1X: The ICAM DEFinition language information modeling style

The object notation style that you choose persists for the duration of your MySQL Workbench session and
is saved along with your model. When MySQL Workbench is restarted, the object notation reverts to the

default.
Note
@ If you plan to export or print an EER diagram be sure to decide on a notation style
first. Changing notation styles after objects have been placed on a diagram can
significantly change the appearance of the diagram.

The Relationship Notation Submenu

The items under the Relationship Notation submenu apply exclusively to an EER diagram. They are not
enabled unless an EER diagram tab is selected.

The Relationship Notation submenu has these items:

» Crow's Foot (IE): The default modeling style. For an example, see Figure 9.24, “Adding Tables to the
Canvas”.

e Classic: Uses a diamond shape to indicate cardinality.

* Connect to Columns

» UML: Universal Modeling Language style.

e IDEF1X: The ICAM DEFinition language information modeling method

To view the different styles, set up a relationship between two or more tables and choose the different
menu items.

The relationship notation style that you choose persists for the duration of your MySQL Workbench session
and is saved along with your model. When MySQL Workbench is restarted, the relationship notation
reverts to the default, the Cr ow s Foot style.
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first. Changing notation styles after objects have been placed on a diagram can

Note
@ If you plan to export or print an EER diagram, be sure to decide on a notation style
significantly change the appearance of the diagram.

The Database Menu

This menu features actions against the connected MySQL server. The Database menu has these items:

The Tools

Query Database: Launches the SQL Editor, which enables you to create SQL code and execute it on a
live server. For more information, see Section 8.1, “Visual SQL Editor”.

Manage Connections: Launches the Manage Server Connections dialog, which enables you to create
and manage multiple connections. For more information, see Section 5.3, “Manage Server Connections”

Reverse Engineer: Creates a model from an existing database. For more information, see
Section 9.4.2.2, “Reverse Engineering a Live Database”.

Forward Engineer: Creates a database from a model. For more information, see Section 9.4.1.2,
“Forward Engineering to a Live Server”.

Schema Transfer Wizard...: Executes the database migration wizard for MySQL databases. It is useful
for moving from an older MySQL server to the latest MySQL version, and is meant for local development
purposes. You should not use this tool on production MySQL instances as they often require more
complex data migration techniques.

For additional information about this wizard, see MySQL Schema Transfer Wizard.

Migration Wizard...: Executes the database migration wizard for most any database, and is meant
to migrate tables and data from supported database systems to your MySQL server. For additional
information, see Chapter 10, Database Migration Wizard.

Edit Type Mappings for Generic Migration: From here you can define custom type mappings, such as
migrating the source data type i nt 8 to the target MySQL data type Bl G NT.

Synchronize Model: Synchronizes your database model with an existing database. For more
information, see Section 9.5.1, “Database Synchronization”.

Synchronize with Any Source: Allows you to compare a target database or script with the open model,
external script, or a second database, and apply these changes back to the target. For more information,
see Section 9.5.1, “Database Synchronization”.

Compare Schemas: Compares your schema model with a live database or a script file. Section 9.5.2,
“Compare and Report Differences in Catalogs”.

Menu

The Tools menu lists tools and utilities that related to MySQL Workbench usage.

Browse Audit Log File: Launches a file browser to open a specific audit log file. MySQL Workbench
prompts for sudo access if the MySQL Workbench user is unable to read the audit log file. For additional
information about the Audit Inspector, see Section 6.6, “MySQL Audit Inspector Interface”. Commercial
Editions only.

Configuration: Backup (or restore) your MySQL Connections, as defined in MySQL Workbench.
Connection data is stored in a connect i ons. xm file, for additional information about this file, see
Section 3.3, “MySQL Workbench Settings and Log Files”.
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Utilities: These utilities generate PHP code to either "Connect to the MySQL server" or "lterate SELECT
results", if applicable. For additional information about PHP code generation, see Section 8.1.11.2,
“Generating PHP Code”.

Start Shell for MySQL Utilities: Opens the nysql uc MySQL Utility. For additional information about
MySQL Utilities, see Appendix F, MySQL Utilities.

The Scripting Menu

This menu features GRT scripting and plugin options. The Scripting menu has these items:

Scripting Shell: Launches the MySQL Workbench Scripting Shell. For additional information, see
Section C.5, “The Workbench Scripting Shell”.

New Script: Opens a New Script File dialogue, with options to create a Python Script, Python Plugin,
or Python Module.

Open Script: Opens a Open GRT Script dialogue, which defaults to the Workbench scripts directory.
Files are opened into the Workbench Scripting Shell window.

Run Script File: Executes the script that is currently open.
Run Workbench Script File: Executes the specified script file.
Install Plugin/Module File: Loads and installs a plugin or module file

Plugin Manager: Displays information about the plugins that are installed, and allows disabling and
uninstalling the plugins.

The Help Menu

Use the Help menu when you require support, or when you want to help improve MySQL Workbench. This
menu has the following items:

Help Index: Opens a window showing a local copy of the MySQL Workbench documentation. Read,
search, or print the documentation from this window.

MySQL.com Website: Opens your default browser on the MySQL website home page.
Workbench Product Page: Opens your default browser on the MySQL Workbench product page.

System Info: Displays information about your system, which is useful when reporting a bug. For more
information, see System Info.

Report a Bug: Opens your default browser to bugs.mysqgl.com, and automatically fills in several fields
such as the Operating System and MySQL Workbench version by passing in additional data via the
GET request. The default "Description” requests you to also attach the Workbench log file. For additional
information about reporting useful bug reports, see Appendix D, How To Report Bugs or Problems.

View Reported Bugs: Opens your default browser to see a list of current bugs.
Locate Log Files: Opens up the directory that contains the MySQL Workbench log files.

Show Log File: Opens up the main MySQL Workbench log file in your default text editor. This file is
typically named wb. | og.

Check For Updates: Checks if you are using the current MySQL Workbench version. If you are, then
a popup informs you of this. If not, then a prompt asks you to open the MySQL Workbench download

page.
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» About Workbench: Displays the MySQL Workbench About window. This also displays the MySQL
Workbench version.

System Info

Use the Help, System Info menu item to display information about your system. This item is especially
useful for determining your rendering mode. Sample output follows.

MySQL Wor kbench Community (GPL) for Wndows version 6.1.4 revision 11773 build 1454
Configuration Directory: C:\Users\philip\AppData\Roamn ng\ MySQL\ Wor kbench

Data Directory: C:\Users\philip\Desktop\ M/SQ\MSQ Wrkbench 6.1.4 CE

Cairo Version: 1.8.8

OS: Mcrosoft Wndows 7 Service Pack 1 (build 7601), 64-bit

CPU. 4x Intel (R} Core(TM i5-2400 CPU @3.10GH, 8.0 G B RAM

Active video adapter NVIDI A GeForce GI 610

Installed video RAM 1024 MB

Current video node: 1920 x 1080 x 4294967296 col ors

Used bit depth: 32

Driver version: 9.18.13.2049

Instal |l ed display drivers: nvd3dunx.dl |, nvwgf 2unx. dl | , nvwgf 2unx. dl | , nvd3dum nvwgf 2um nvwgf 2um
Current user |anguage: English (United States)

9.1.1.2 The Toolbar

The MySQL Workbench toolbar is located immediately below the menu bar. Click the tools in the toolbar to
perform the following actions:

* The new document icon: Creates a hew document
e The folder icon: Opens a MySQL Workbench file (mnb extension)
» The save icon: Saves the current MySQL Workbench project

» The right and left arrows: The left arrow performs an “Undo” operation. The right arrow performs a
“Redo” operation.

Other tools appear on the toolbar depending upon the context.
Tool-Specific Toolbar Items
When an EER diagram canvas is selected, the following icons appear to the right of the arrow icons:
» The toggle grid icon: Turns the grid on and off
» The grid icon: Aligns objects on the canvas with the grid
* The new EER diagram icon: Creates a new EER diagram tab.

The toolbar also changes depending upon which tool from the vertical toolbar is active. For discussion of
these tools, see Section 9.1.2.1, “The Vertical Toolbar”.

If the Tabl e tool is active, schemata lists, engine types, and collations appear on the toolbar. The table
properties can be modified using the Properties Editor.

When an object is selected, the object's properties, such as color, can be changed in the Properties Editor.
9.1.1.3 EER Diagrams

Use the Add new Di agr amicon in the MySQL Model area to create EER diagrams. When you add an
EER diagram, a new tab appears below the toolbar. Use this tab to navigate to the newly created EER
diagram. For further discussion of EER Diagrams, see Section 9.1.2, “EER Diagram Editor”.
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9.1.1.4 The Physical Schemata Panel

The Physi cal Schenat a panel of the MySQL Model page shows the active schemata and the objects
that they contain.

Expand and contract the Physi cal Schenat a section by double-clicking the arrow on the left of the
Physi cal Schenat a title bar. When the Physi cal Schenat a section is expanded, it displays all
currently loaded schemata.

Each schema shows as a tab. To select a specific schema, click its tab. When MySQL Workbench is first
opened, a default schema, nydb, is selected. You can start working with this schema or you can load a
new MySQL Workbench Model file (models use the . mnb extension.)

There are a variety of ways to add schema to the Physi cal Schenat a panel. You can open an
MWB file, reverse engineer a MySQL create script, or, if you are using a Commercial Edition of MySQL
Workbench, you can reverse engineer a database by connecting to a MySQL server.

You can also add a new schema by clicking the + button on the top right of the Physi cal Schenat a
panel. To remove a schema, click its tab and use the - button found to the immediate left of the + button.
To the left of these buttons are three buttons that control how database object icons are displayed:

» The left button displays database objects as large icons.
» The middle button displays small icons in multiple rows.

» The right button displays small icons in a single list.
The Schema Objects Panel

The Physi cal Schemat a panel has the following sections:
* Tables

* Views

* Routines

* Routine Groups
Each section contains the specified database objects and an icon used for creating additional objects.
Any database objects added to an EER diagram canvas also show up in the Physi cal Schenat a

section. For information about adding objects to an EER diagram canvas, see Section 9.1.2, “EER
Diagram Editor”.

9.1.1.5 The Schema Privileges Panel

The Schema Pri vi | eges panel has the following sections, used to create users for your schemata and
to define roles —:

* Users

* Roles

The following figure displays the Schena Pri vi | eges section of the MySQL Model tab.
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Figure 9.4 Roles and Privileges

¥ Schema Privileges

Users (2 items)
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Adding Roles

To add a role, double-click the Add Role icon. This creates a role with the default name r ol el. Right-
clicking a role opens a pop-up menu with the following items:

e Cut'rol e_nane': Cuts the role

e Copy 'rol e_nane': Copies the role

» Edit Role...: Opens the role editor

» Edit in New Window...: Opens the role editor in a new editor window

» Delete 'r ol e_nane': Removes the role

» Copy SQL to Clipboard: Currently not implemented

To rename a role, click the role name. Then you will be able to edit the text.

All defined roles are listed under Roles on the left side of the role editor. Double-clicking a role object
opens the role editor docked at the bottom of the page.

Figure 9.5 Role Editor

docs tasks AL
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REFERENCES
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Select the role to which you wish to add objects. You may drag and drop objects from the Physi cal
Schenas to the Obj ect s section of the role editor. To assign privileges to a role, select it from the Rol es
section, then select an object in the Cbj ect s section. In the Pri vi | eges section, check the rights you
wish to assign to this role. For example, a web_user role might have only SELECT privileges and only

for database objects exposed through a web interface. Creating roles can make the process of assigning
rights to new users much easier.

Adding Users

To add a user, double-click the Add User icon. This creates a user with the default name user 1. Double-
clicking this user opens the user editor docked at the bottom of the application.
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Inthe User Editor, setthe user's name and password using the Name and Password fields. Assign
one role or a number of roles to the user by selecting the desired roles from the field on the right and then
clicking the < button. Roles may be revoked by moving them in the opposite direction.

Right-clicking a user opens a pop-up menu. The items in the menu function as described in Adding Roles.

9.1.1.6 The SQL Scripts Panel

Use the SQL Scri pt s panel to attach SQL scripts to the model for documentation and organizational
purposes, and optionally these attachments can be included in the output script when performing forward
engineering or model/schema synchronization. The following figure shows the options available to
customize the placement of attached SQL Scripts.

If you created your project from an SQL script and plan to create an ALTER script, you may want to add the
original script here, because it will be needed to create an ALTER script. For more information, see Altering
a Schema.

Note
@ The ability to use the attachments when performing forward engineering and
synchronization was added in MySQL Workbench 6.2.0.

Figure 9.6 SQL Scripts Editor

¥ SQL Scripts
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1 Script contents here Tgpngf :li; ©
Before DDL
After DDL

Script placement dropdown for
Synchronization and Forward Engineering

Apply Changes Discard Changes

9.1.1.7 The Model Notes Panel

Use the Mobdel Not es panel to write project notes. Any scripts or notes added will be saved with your
project.

9.1.1.8 The History Palette

Use the Hi st or y palette to review the actions that you have taken. Left-clicking an entry opens a pop-up
menu with the item, Copy History Entries to Clipboard. Choose this item to select a single entry. You
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can select multiple contiguous entries by pressing the Shift key and clicking the entries you wish to copy.
Select non-contiguous entries by using the Control key.

Only actions that alter the MySQL model or change an EER diagram are captured by the H st or y palette.

9.1.1.9 The Model Navigator Panel

Docked at the top left of the application is the Model Navigator, or Bird's Eye panel. This panel provides
an overview of the objects placed on an EER diagram canvas and for this reason it is most useful when an
EER diagram is active. Any objects that you have placed on the canvas should be visible in the navigator.

The Model Navigator shows the total area of an EER diagram (see the figure that follows). A black
rectangular outline indicates the view port onto the visible area of the canvas. To change the view port

of an EER diagram, left-click this black outline and drag it to the desired location. You can zoom in on
selected areas of an EER diagram by using the slider tool at the bottom of this window. The dimensions of
the view port change as you zoom in and out. If the slider tool has the focus, you can also zoom using the
arrow keys.

Figure 9.7 The Model Navigator: Example
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The default size of the Model Navi gat or is two pages. Use the Model, Diagram Properties and
Size page to change the size and diagram name. The following figure shows an example of the Diagram
Properties dialog.

Figure 9.8 The Model Navigator Palette

Name: EER Diagram

Width: |2 *| pages Height: |1 *| pages
| |

| oK || Cancel ].

9.1.1.10 The Catalog Tree Palette

The Cat al og Tr ee palette shows all the schemata that are present in the Physi cal Schenat a section
of the M\ySQL Model page. Expand the view of the objects contained in a specific schema by clicking the >
button to the left of the schema name. This displays the following folder icons:

e Tables

* Views

¢ Routine Groups

Expand each of these in turn by clicking the > button to the left of the folder icon.

The Catalog Tree palette is primarily used to drag and drop objects onto an EER diagram canvas.

You can toggle the sidebar on and off using the Toggle Sidebar button, which is located in the top right of
the application.

9.1.1.11 The Layers Palette

This palette shows all of the layers and figures on an EER diagram. If a layer or figure is currently selected,
an X appears beside the name of the object and its properties are displayed in the Pr operti es palette.
This is useful when determining the selected objects multiple objects were selected using the options
under the Select menu item. For more information on this topic, see The Edit Menu.

Selecting an object in the Layer s palette also adjusts the view port to the area of the canvas where the
object is located.
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Finding Invisible Objects Using the Layers Palette

In some circumstances, you may want to make an object on an EER diagram invisible. Select the object
and, in the Pr operti es palette, set the vi si bl e property to Fal se.

The Layer palette provides an easy way to locate an object, such as a relationship, that has been set to
hi dden. Open the Layer s palette and select the object by double-clicking it. You can then edit the object
and change its visibility setting to Ful | y Vi si bl e.

9.1.1.12 The Properties Palette

The Pr operti es palette is used to display and edit the properties of objects on an EER diagram. It is
especially useful for editing display objects such as layers and notes.

Selecting an object in the EER diagram displays its properties in the Pr operti es palette.

All objects except connections have the following properties except as noted:

» col or: The color accent of the object, displayed as a hexadecimal value. Change the color of the object
by changing this value. Only characters that are legal for hexadecimal values may be entered. You can
also change the color by clicking the ... button to open a color changing dialog box.

» descri pti on: Applicable to layers only. A means of documenting the purpose of a layer.

» expanded: This attribute applies to objects such as tables that can be expanded to show columns,
indexes, and triggers.

» hei ght : The height of the object. Depending upon the object, this property may be read only or read/
write.

» | ef t: The number of pixels from the object to the left side of the canvas.
* | ocked: Whether the object is locked. The value for this attribute is either t r ue or f al se.

* manual Si zi ng: Whether the object was manually sized. The value for this attribute is either t r ue or
fal se.

» nane: The name of the object.
» t op: The number of pixels from the object to the top of the canvas.

* vi si bl e: Whether the object shows up on the canvas. Use * 1’ fortrue and * 0’ for false. It is currently
used only for relationships.

wi dt h: The width of the object. Depending upon the object, this property may be read only or read/write.

Tables have the following additional properties:

» i ndexesExpanded: Whether indexes are displayed when a table is placed on the canvas. Use * 1’ for
true and * 0’ for false.

» triggersExpanded: Whether triggers are displayed when a table is placed on the canvas. Use * 1’ for
true and * 0" for false.

For a discussion of connection properties, see Section 9.1.4.3, “Connection Properties”.
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9.1.2 EER Diagram Editor

EER diagrams are created by double-clicking the Add Di agr amicon. You may create any nhumber of EER
diagrams just as you may create any number of physical schemas (databases). Each EER diagram shows
as a tab below the toolbar; a specific EER diagram is selected by clicking its tab.

Clicking an EER diagram tab navigates to the canvas used for graphically manipulating database objects.
The Vertical Tool bar is on the left side of this page.

Note

S This tool is for creating and editing EER diagrams for a model. To edit an existing
database, either reverse engineer the database to create a model, or synchronize
your model to a database. For additional information, see Section 9.4.2.2, “Reverse
Engineering a Live Database” and Section 9.5, “Schema Synchronization and
Comparison”.

9.1.2.1 The Vertical Toolbar

The vertical toolbar appears on the left sidebar (see the following figure) when an EER diagram tab is
selected. The tools on this toolbar assist in creating EER diagrams.
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Figure 9.9 The Vertical Toolbar
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Clicking a tool changes the mouse pointer to a pointer that resembles the tool icon, indicating which tool is
active. These tools can also be activated from the keyboard by pressing the key associated with the tool.
Hover the mouse pointer over a toolbar icon to display a description of the tool and its shortcut key.

A more detailed description of each of these tools follows.
The Standard Mouse Pointer

The standard mouse pointer, located at the top of the vertical toolbar, is the default mouse pointer for your
operating system. Use this tool to revert to the standard mouse pointer after using other tools.

To revert to the default pointer from the keyboard, use the Esc key.
The Hand Tool

The hand tool is used to move the entire EER diagram. Left-click on this tool and then left-click anywhere
on the EER diagram canvas. Moving the mouse while holding down the mouse button changes the view
port of the canvas.
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To determine your position on the canvas, look at the Model Navi gat or panel on the upper right. If the
Mbdel Navi gat or panel is not open, use View, Windows, Model Navigator to open it.

To activate the hand tool from the keyboard, use the H key.

You can also change the view port of an EER diagram using the Mbdel Navi gat or panel. See
Section 9.1.1.9, “The Model Navigator Panel”.

The Eraser Tool

Use the eraser tool to delete objects from the EER Diagram canvas. Change the mouse pointer to the
eraser tool, then click the object you wish to delete. Depending upon your settings, the delete dialog box
should open, asking you to confirm the type of deletion.

Note
@ The delete action of the er aser tool is controlled by the general option setting for
deletion. Before using the eraser tool, be sure that you understand the available
options described in Section 3.2.4, “Modeling Preferences”.
To activate the eraser tool from the keyboard, use the D key.

You can also delete an object by selecting it and pressing Control+Delete or by right-clicking it and
choosing Delete from the pop up menu.

The Layer Tool

The layer tool is the rectangular icon with a capital L in the lower left corner. Use the layer tool to organize
the objects on an EER Diagram canvas. It is useful for grouping similar objects. For example, you may use
it to group all your views.

Click the layer tool and use it to draw a rectangle on the canvas. Change to the standard mouse pointer
tool and pick up any objects you would like to place on the newly created layer.

To change the size of a layer, first select it by clicking it. When a layer is selected, small rectangles appear
at each corner and in the middle of each side. Adjust the size by dragging any of these rectangles.

You can also make changes to a layer by selecting the layer and changing properties in the Pr operti es
panel. Using the Pr operti es panel is the only way to change the name of a layer.

To activate the layer tool from the keyboard, use the L key. For more information about layers, see
Section 9.1.7, “Creating Layers”.

The Text Tool

The text tool is the square icon with a capital N in the top left corner. Use this tool to place text objects on
the EER diagram canvas. Click the tool, then click the desired location on the canvas. After a text object
has been dropped on the canvas, the mouse pointer reverts to its default.

To add text to a text object, right-click the text object and choose Edit Note... or Edit in New Window...
from the pop-up menu.

You can manipulate the properties of a text object by selecting it and then changing its properties in the
Properti es panel.

To activate the text tool from the keyboard, use the N key. For more information about text objects, see
Section 9.1.9, “Creating Text Objects”.
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The Image Tool

Use the image tool to place an image on the canvas. When this tool is selected and you click the canvas, a
dialog box opens enabling you to select the desired graphic file.

To activate the image tool from the keyboard, use the | key. For more information about images, see
Section 9.1.10, “Creating Images”.

The Table Tool
Use this tool to create a table on the EER Diagram canvas.

Clicking the canvas creates a table. To edit the table with MySQL Table Editor, right-click it and choose
Edit Table... or Edit in New Window... from the pop-up menu. You can also double-click the table to load
it into the table editor.

To activate the table tool from the keyboard, use the T key.
For more information about creating and editing tables, see Section 8.1.10, “The MySQL Table Editor”.
The View Tool

Use this tool to create a view on an EER Diagram canvas. When the table tool is activated, a schema

list appears on the toolbar below the main menu, enabling you to associate the new view with a specific
schema. You can also select a color for the object by choosing from the color list to the right of the schema
list.

After selecting this tool, clicking the canvas creates a new view. To edit this view, right-click it and choose
Edit View... or Edit in New Window... from the pop-up menu.

To activate the view tool from the keyboard, use the V key.
For more information about creating and editing views, see Section 9.1.5, “Creating Views".
The Routine Group Tool

Use this tool to create a routine group on the EER Diagram canvas. When this tool is activated, a schema
list appears on the toolbar below the main menu, enabling you to associate the routine group with a
specific schema. You can also select a color for the routine group by choosing from the color list to the
right of the schema list.

After selecting this tool, clicking the canvas creates a new group. To edit this view, right-click it and choose
Edit Routine Group... or Edit in New Window... from the pop-up menu.

To activate the routine group tool from the keyboard, use the G key.

For more information about creating and editing routine groups, see Section 9.1.6.2, “Routine Groups”.
The Relationship Tools

The five relationship tools are used to represent the following relationships:

» One-to-many non-identifying relationships

» One-to-one non-identifying relationships

» One-to-many identifying relationships

» One-to-one identifying relationships

» Many-to-many identifying relationships

259



Creating Tables

These tools appear at the bottom of the vertical tool bar. Hover the mouse pointer over each tool to see a
text hint that describes its function.

For more information about relationships, see Section 9.1.4, “Creating Foreign Key Relationships”.

9.1.3 Creating Tables
9.1.3.1 Adding Tables to the Physical Schemas

Double-clicking the Add table icon in the Physical Schemas section of the Model Overview tab adds
a table with the default name of t abl el. If a table with this name already exists, the new table is named
t abl e2.

Adding a new table automatically opens the table editor docked at the bottom of the application. For
information about using the table editor, see Section 8.1.10, “The MySQL Table Editor”.

Right-clicking a table opens a context menu with the following items:
e Cut 't abl e_nane': Cut a table to optionally paste it into another schema.
e Copy 't abl e_nane': Copy a table to optionally paste it into another schema.

» Paste 't abl e_nane': Paste a cut or copied table. The Paste option is also accessible from the main
Edit menu.

« Edit 't abl e_nane': Changes the docked table editor to the selected table.

« Edit 't abl e_nane'in New Tab: Opens the table in a new table editor tab.

* Copy SQL to Clipboard: Copies a CREATE TABLE statement for the table.

» Copy Column Names to Clipboard: Copies a comma-separated list of column names.

» Copy Insert to Clipboard: Copies | NSERT statements based on the model's inserts. Nothing is copied
to the clipboard if the table has no inserts defined.

» Copy Insert Template to Clipboard: Copies a generic | NSERT statement that is based on the model.

» Delete 't abl e_nane': Remove a table from the database.

Warning
O This immediately deletes the table without a confirmation dialog box.

* Remove Figure 't abl e_nane': If applicable, remove the figure associated with the table.

If the table editor is not open, the Edit 't abl e_nane' item opens it. If it is already open, the selected table
replaces the previous one. Edit 't abl e_nane' in New Tab opens an additional table editor tab.

Any tables added to the Physi cal Schenas section also show up in the Catalog Tree palette within
the EER Diagram tab. They may be added to an EER Diagram by dragging and dropping them from this
palette.

9.1.3.2 Adding Tables to an EER Diagram

Tables can also be added to an EER Diagram using the t abl e tool on the vertical toolbar. Make sure that
the EER Diagram tab is selected, then right-click the table icon on the vertical toolbar. The table icon is the
rectangular tabular icon.
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Clicking the mouse on this icon changes the mouse pointer to a table pointer. You can also change the
mouse pointer to a table pointer by pressing the T key.

Choosing the t abl e tool changes the contents of the toolbar that appears immediately below the menu
bar. When the Tabl es pointer is active, this toolbar contains a schemas list, an engines list, a collations
list, and a color chart list. Use these lists to select the appropriate schema, engine, collation, and color
accent for the new table. Make sure that you associate the new table with a database. The engine and
collation of a table can be changed using the table editor. The color of your table can be changed using
the Properti es palette. The Def aul t Engi ne and Def aul t Col | at i on values refer to the database
defaults.

Create a table by clicking anywhere on the EER Diagram canvas. This action creates a new table with the
default name t abl el. To revert to the default mouse pointer, click the arrow icon at the top of the vertical
toolbar.

Figure 9.10 A Table on an EER Diagram

_| address v
address_id SMALLINT(5)
address V ARCHAR( 50)
address2 V ARCHAR(50)
district VARCHAR(20)

@ city_jd SMALLINT(5)
postd _code VARCHAR(10)
phone VARCHAR(20)
last_update TIMEST AMP

PRIMARY
id_flc_city_id

As shown in the preceding figure, the primary key is indicated by a key icon and indexed fields are
indicated by a different colored diamond icon. Click the arrow to the right of the table name to toggle the
display of the fields. Toggle the display of indexes and triggers in the same way.

Right-clicking a table opens a pop-up menu with the following items:
e Cut't abl e_nane'

* Copy 't abl e_nane'

» Paste

» Edit't abl e_nane'

» Edit 't abl e_nane'in New Tab...

» Copy SQL to Clipboard

e Copy Column Names to Clipboard

» Copy Inserts to Clipboard

» Copy Insert Template to Clipboard

e Delete 't abl e_nane'
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 Remove Figure 't abl e_nane'

With the exception of the deletion item, these menu items function as described in Section 9.1.3.1,
“Adding Tables to the Physical Schemas”. The behavior of the delete option is determined by your MySQL
Workbench options settings. For more information, see Section 3.2.4, “Modeling Preferences”.

9.1.4 Creating Foreign Key Relationships

Foreign key constraints are supported for the | nnoDB storage engine only. For other storage engines,
the foreign key syntax is correctly parsed but not implemented. For more information, see Foreign Key
Differences.

Using MySQL Workbench you may add a foreign key from within the table editor or by using the
relationship tools on the vertical toolbar of an EER Diagram. This section deals with adding a foreign key
using the foreign key tools. To add a foreign key using the table editor, see Section 8.1.10.4, “The Foreign
Keys Tab".

The graphical tools for adding foreign keys are most effective when you are building tables from the ground
up. If you have imported a database using an SQL script and need not add columns to your tables, you
may find it more effective to define foreign keys using the table editor.

9.1.4.1 Adding Foreign Key Relationships Using an EER Diagram
The vertical toolbar on the left side of an EER Diagram has six foreign key tools:
* one-to-one non-identifying relationship
e« one-to-nmany non-identifying relationship
* one-to-one identifying relationship
e one-to-nmany identifying relationship
e many-to-nmany identifying relationship
« Place a Relationship Using Existing Colums
Differences include:
« Anidentifying relationship: identified by a solid line between tables

An identifying relationship is one where the child table cannot be uniquely identified without its parent.
Typically this occurs where an intermediary table is created to resolve a many-to-many relationship.
In such cases, the primary key is usually a composite key made up of the primary keys from the two
original tables.

» A non-identifying relationship: identified by a broken (dashed) line between tables

Create or drag and drop the tables that you wish to connect. Ensure that there is a primary key in the table
that will be on the “one” side of the relationship. Click on the appropriate tool for the type of relationship you
wish to create. If you are creating a one-to-many relationship, first click the table that is on the “many” side
of the relationship, then on the table containing the referenced key. This creates a column in the table on
the many side of the relationship. The default name of this column is t abl e_nane_key_nane where the
table name and the key name both refer to the table containing the referenced key.

When the many-to-many tool is active, double-clicking a table creates an associative table with a many-to-
many relationship. For this tool to function there must be a primary key defined in the initial table.
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Use the Model menu, Menu Options menu item to set a project-specific default name for the foreign
key column (see The Relationship Notation Submenu). To change the global default, see Section 3.2.4,
“Modeling Preferences”.

To edit the properties of a foreign key, double-click anywhere on the connection line that joins the two
tables. This opens the relationship editor.

Pausing your mouse pointer over a relationship connector highlights the connector and the related keys
as shown in the following figure. The fi | mand the fi | m act or tables are related on the fi | m_i d field
and these fields are highlighted in both tables. Since the fi | m_i d field is part of the primary key in the
fil mactor table, a solid line is used for the connector between the two tables. After pausing over a
relationship for a second, a yellow box is displayed that provides additional information.

Figure 9.11 The Relationship Connector

] film ¥ —| film_actor A
film _id SMALLINT (5) actor_jd SMALLIMT(5)

# title VARCHAR(255) film_id SMALLINT(3)
description TEXT * last_update TIMEST AMP
release_year YEAR | ﬁIm_act;r ¥

film _id

@ language_id TINYINT(3) <references >

-+ original_language_id TINYINT (3} ﬁln-lﬁlm i

# rentd _duration TINY INT (3) on upd_aiE: CASCADE

>rentdl_rate DECTMAL(4,2) on delet=:
length SMALLINT (5)

»replacement_cost DECIMAL (5,2) S EEEEEEEEEE N NN R
rating ENUM{...)
spedal _features SET(...)

* last_update TIMEST AMP

v
PRIMARY JUNEENEENENE (A
idw_title

idw_fk_language_id

idw_fk_original _language_id

If the placement of a connection's caption is not suitable, you can change its position by dragging it to

a different location. If you have set a secondary caption, its position can also be changed. For more
information about secondary captions, see Section 9.1.4.3, “Connection Properties”. Where the notation
style permits, Cl assi ¢ for example, the cardinality indicators can also be repositioned.

The relationship notation style in Figure 9.11, “The Relationship Connector” is the default, crow's foot. You
can change this if you are using a Commercial Edition of MySQL Workbench. For more information, see
The Relationship Notation Submenu.

You can select multiple connections by holding down the Control key as you click a connection. This can
be useful for highlighting specific relationships on an EER diagram.

9.1.4.2 The Relationship Editor

Double-clicking a relationship on the EER diagram canvas opens the relationship editor. This has two tabs:
Relationship, and Foreign Key.
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Relationship Tab

In the Relationship tab, you can set the caption of a relationship using the Caption field. This name
displays on the canvas and is also the name used for the constraint itself. The default value for this name
isfk_source_tabl e _destination_tabl e.Usethe Model menu, Menu Options menu item to set a
project-specific default name for foreign keys. To change the global default, see Section 3.2.4, “Modeling
Preferences”.

You can also add a secondary caption and a caption to a relationship.

The Visibility Settings section is used to determine how the relationship is displayed on the EER Diagram
canvas. Ful I 'y Vi si bl e is the default but you can also choose to hide relationship lines or to use split
lines. The split line style is shown in the following figure.

Figure 9.12 The Split Connector

| tblpublishers »
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"] thibooks >
Note
@ A broken line connector indicates a non-identifying relationship. The split line style
can be used with either an identifying relationship or a non-identifying relationship. It
is used for display purposes only and does not indicate anything about the nature of
a relationship.

To set the notation of a relationship use the Model menu, Relationship Notation menu item. For more
information, see The Relationship Notation Submenu.

Foreign Key Tab
The Foreign Key tab contains several sections: Referencing Table, Cardinality and Referenced Table.

The Mandatory check boxes are used to select whether the referencing table and the referenced table are
mandatory. By default, both of these constraints are t r ue (indicated by the check boxes being checked).

The Cardinality section has a set of radio buttons that enable you to choose whether the relationship is
one-to-one or one-to-many. There is also a check box that enables you to specify whether the relationship
is an identifying relationship.

9.1.4.3 Connection Properties

Right-click a connection to select it. When a connection is selected, it is highlighted and its properties are
displayed in the properties palette. Connection properties are different from the properties of other objects.
The following list describes them:

e capt i on: The name of the connection. By default, the name is the name of the foreign key and the
property is centered above the connection line.

o capti onXOr f s: The X offset of the caption.

264



Creating Views

captionYO f s: The Y offset of the caption.

comment : The comment associated with the relationship.

dr awSpl i t : Whether to show the relationship as a continuous line.
endCapt i onXOf f s: The X termination point of the caption offset.
endCapti onYOF f s: The Y termination point of the caption offset.

ext raCapti on: A secondary caption. By default, this extra caption is centered beneath the connection
line.

extraCapti onXOf f s: The X offset of the secondary caption.
ext raCapti onYO f s: The Y offset of the secondary caption.

mandat or y: Whether the entities are mandatory. For more information, see Section 9.1.4.2, “The
Relationship Editor”.

many: False if the relationship is a one-to-one relationship.
m ddl eSegnent O f set : The offset of the middle section of the connector.

nodel Onl y: Set when the connection will not be propagated to the DDL. It is just a logical connection
drawn on a diagram. This is used, for example, when drawing My| SAMtables with a visual relationship,
but with no foreign keys.

nane: The name used to identify the connection on the EER Diagram canvas. Note that this is not the
name of the foreign key.

ref err ediVandat or y: Whether the referred entity is mandatory.
start Capti onXOf f s: The start of the X offset of the caption.

start Capti onYOr f s: The start of the Y offset of the caption.

In most cases, you can change the properties of a relationship using the relationship editor rather than the
Properti es palette.

If you make a relationship invisible by hiding it using the relationship editor's Visibility Settings, and then
close the relationship editor, you will no longer be able to select the relationship to bring up its relationship
editor. To make the relationship visible again, you must expand the table object relating to the relationship
in the Layers palette and select the relationship object. To edit the selected object, right-click it, then select
Edit Object. You can then set the Visibility Settings to Fully Visible. The relationship will then be visible
in the EER Diagram window.

9.1.5 Creating Views

You can add views to a database either from the Physi cal Schenas section of the MySQL Model page
or from the EER Diagram.

9.1.5.1 Adding Views to the Physical Schemas

To add a view, double-clicking the Add Vi ewicon in the Physi cal Schenas section of the My SQL
Mbdel page. The default name of the view is vi ewl. If a view with this name already exists, the new view
is named vi ew2.
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Adding a new view automatically opens the view editor docked at the bottom of the application. For
information about using the view editor, see Section 9.1.5.3, “The View Editor”.

Right-clicking a view opens a pop-up menu with the following items:
e Cut'vi ew nane'
The 'vi ew_nan®'is only cut from the EER canvas, and not removed from the schema.
* Copy 'vi ew_nane'
» Paste
» Edit View...
* Edit in New Window...
» Copy SQL to Clipboard
» Delete 'vi ew_nane': deletes from both the EER canvas and schema.
« Remove 'vi ew_nane': deletes from the EER canvas, but not the schema.

If the table editor is not open, the Edit View... item opens it. If it is already open, the selected table
replaces the previous one. Edit in New Window... opens a new view editor tab.

The cut and copy items are useful for copying views between different schemas. Copy SQL to Clipboard
copies the CREATE VI EWstatement to the clipboard.

Warning
O Use the Delete 'vi ew_nane' item to remove a view from the database. There will
be no confirmation dialog box.

Any views added to the Physi cal Schenas section also show up in the Cat al og palette on the left side
of the application. They may be added to an EER Diagram, when in the EER Diagram tab, by dragging and
dropping them from this palette.

9.1.5.2 Adding Views to an EER Diagram

Views can also be added to an EER Diagram using the Vi ewtool on the vertical toolbar. Make sure that
the EER Diagram tab is selected, then left-click the view icon on the vertical toolbar. The view icon is the
two overlapping rectangles found below the table icon.

Clicking this icon changes the mouse pointer to a view pointer. To change the mouse pointer to a view
pointer from the keyboard, use the V key.

Choosing the Vi ewtool changes the contents of the toolbar that appears immediately below the main
menu bar. When the Vi ews pointer is active, this toolbar contains a schemas list and a color chart list.
Use these lists to select the appropriate schema and color accent for the new view. Make sure that you
associate the new view with a database. The color of your view can be changed using the Pr operti es
palette.

Create a view by clicking anywhere on the EER Diagram canvas. This creates a new view with the default
name vi ewl. To revert to the default mouse pointer, click the arrow icon at the top of the vertical toolbar.

Right-clicking a view opens a pop-up menu. With the exception of the delete item, these menu items
function as described in Section 9.1.5.1, “Adding Views to the Physical Schemas”. The behavior of the
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delete option is determined by your MySQL Workbench options settings. For more information, see
Section 3.2.4, “Modeling Preferences”.

9.1.5.3 The View Editor

To invoke the view editor, double-click a view object on the EER Diagram canvas or double-click a view
in the Physi cal Schenas section on the MySQL Model page. This opens the view editor docked at the
bottom of the application. Double-clicking the title bar undocks the editor. Do the same to redock it. Any
number of views may be open at the same time. Each additional view appears as a tab at the top of the
view editor.

There are three tabs at the bottom of the view editor: View, Comments, and Privileges. Navigate between
different tabs using the mouse or from the keyboard by pressing Control+Alt+Tab.

The View Tab

Use the View tab to perform the following tasks:

» Rename the view using the Name text box.

» Enter the SQL to create a view using the SQL field.

e Comment a view using the Comments text area.

The Comments Tab

This tab enables you to enter comments for a particular view.
The Privileges Tab

The Privileges tab of the view editor functions in exactly the same way as the Privileges tab of the routine
editor. For more information, see The Privileges Tab.

9.1.5.4 Modifying a View Using the Properties Palette

When you select a view on the EER Diagram canvas, its properties are displayed in the Pr operti es
palette. Most of the properties accessible from the Pr oper ti es palette apply to the appearance of a view
on the EER Diagram canvas.

For a list of properties accessible through the Pr operti es palette, see Section 9.1.1.12, “The Properties
Palette”.

9.1.6 Creating Routines and Routine Groups

You can add Routine Groups to a database either from the Physical Schemata section of the MySQL
Model page or from an EER Diagram. Routines may be added only from the Physical Schemata section
of the MySQL Model page.

To view an existing schema, along with its Routines and Routine Groups, choose Database, Reverse
Engineer... from the main menu. After the schema has been added to the current model, you can see the
schema objects on the Physical Schemata panel on the MySQL Model page. The Routines and Routine
Groups are listed there.

MySQL Workbench unifies both stored procedures and stored functions into one logical object called a
Routine. Routine Groups are used to group related routines. Define Routine with the Routine Group
Editor to assign specific routines to a group, using a drag and drop interface.
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When designing an EER Diagram, you can place the Routine Groups on the canvas by dragging them
from the Catalog Palette. Placing individual routines on the diagram is not permitted, as it would clutter the
canvas.

9.1.6.1 Routines
Adding Routines to the Physical Schemata

To add a routine, double-click the Add Rout i ne icon in the Physi cal Schenat a section of the My SQL
Mbdel page. The default name of the routine is r out i nel. If a routine with this name already exists, the
new routine is named r out i ne2.

Adding a new routine automatically opens the routine editor docked at the bottom of the application. For
information about using the routine editor, see The Routine Editor.

Right-clicking a routine opens a pop-up menu with the following items:
* Rename

e Cut'routine_nane'

» Copy 'routine_nane'

* Paste

» Edit Routine...

* Edit in New Window...

» Copy SQL to Clipboard

» Delete 'rout i ne_nane’

The Edit Routine... item opens the routine editor.

The cut and paste items are useful for copying routines between different schemata.

Note
S Deleting the code for a routine from the Routines tab of the Routine Group Editor
results in removal of the routine object from the model.

Note
g To remove a routine from a routine group, use the controls on the Routine Group
tab of the Routine Group Editor.

The action of the delete option varies depending upon how you have configured MySQL Workbench. For
more information, see Section 3.2.4, “Modeling Preferences”.

The Routine Editor

To invoke the routine editor, double-click a routine in the Physi cal Schenat a section on the My SQL
Mbdel page. This opens the routine editor docked at the bottom of the application. Any number of routines
may be open at the same time. Each additional routine appears as a tab at the top of the routine editor.

Routine and Privileges tabs appear at the bottom of the routine editor. Navigate between different tabs
using the mouse or from the keyboard by pressing Control+Alt+Tab.
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The Routine Tab
Use the Routine tab of the routine editor to perform the following tasks:
* Rename the routine using the Name field.
» Enter the SQL to create a routine using the SQL field.

The Privileges Tab

The Privileges tab of the routine editor allows you to assign specific roles and privileges. You may also
assign privileges to a role using the role editor. For a discussion of this topic, see Adding Roles.

When this tab is first opened, all roles that have been created are displayed in the list on the right. Move
the roles you wish to associate with this table to the Roles list on the left. Do this by selecting a role and
then clicking the < button. Use the Shift key to select multiple contiguous roles and the Control key to
select noncontiguous roles.

To assign privileges to a role, click the role in the Roles list. This displays all available privileges in the
Assigned Privileges list. The privileges that display are:

. ALL
« CREATE

« DROP

« GRANT OPTI ON
« REFERENCES

« ALTER

- DELETE

« | NDEX

« | NSERT

« SELECT

« UPDATE

« TRI GGER

You can choose to assign all privileges to a specific role or any other privilege as listed previously.
Privileges irrelevant to a specific table, such as the FI LE privilege, are not shown.

If a role has already been granted privileges on a specific table, those privileges show as already checked
in the Assigned Privileges list.

9.1.6.2 Routine Groups
Adding Routine Groups to the Physical Schemata

Double-clicking the Add Routi ne Group icon in the Physi cal Schenat a section of the MySQL Model
page adds a routine group with the default name of r out i nes1. If a routine group with this name already
exists, the new routine group is named r out i nes2.
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Adding a new routine group automatically opens the routine groups editor docked at the bottom of the
application. For information about using the routine groups editor, see The Routine Group Editor.

Right-clicking a routine group opens a pop-up menu with the following items:
* Rename

e Cut'routine_group_nane'

e Copy 'routine_group_namne'

+ Edit Routine...

« Edit in New Window...

e Copy SQL to Clipboard

e Delete 'routi ne_group_nane'

The Edit Routine Group... item opens the routine group editor, which is described in The Routine Group
Editor.

The cut and paste items are useful for copying routine groups between different schemata.

Deleting a routine group from the MySQL Mbdel page removes the group but does not remove any
routines contained in that group.

Any routine groups added to the Physi cal Schemat a also show up in the Cat al og palette on the right
side of the application. They may be added to an EER diagram by dragging and dropping them from this
palette.

Adding Routine Groups to an EER Diagram

To add routine groups to an EER Diagram, use the Rout i ne G- oups tool on the vertical toolbar. Make
sure that the EER Diagram tab is selected, then right-click the routine groups icon on the vertical toolbar.
The routine groups icon is immediately above the lowest toolbar separator.

Clicking the mouse on this icon changes the mouse pointer to a routine group pointer. You can also
change the mouse pointer to a routine pointer by pressing the G key.

Choosing the Rout i ne Gr oup tool changes the contents of the toolbar that appears immediately below
the menu bar. When the Rout i ne G oups pointer is active, this toolbar contains a schemata list and a
color chart list. Use these lists to select the appropriate schema and color accent for the new routine group.
Make sure that you associate the new routine group with a database. The color of your routine group can
be changed later using the Pr operti es palette.

Create a routine group by clicking anywhere on the EER Diagram canvas. This creates a new routine
group with the default name r out i nes1. To revert to the default mouse pointer, click the arrow icon at the
top of the vertical toolbar.

Right-clicking a routine group opens a pop-up menu. With the exception of the delete option and rename
options, these menu options function as described in Adding Routine Groups to the Physical Schemata.
There is no rename option, and the behavior of the delete option is determined by your MySQL Workbench
options settings. For more information, see Section 3.2.4, “Modeling Preferences”.

The Routine Group Editor

To invoke the routine group editor, double-click a routine group object on the EER Diagram canvas or
double-click a routine group in the Physi cal Schenat a section on the MySQL Mbdel page. This opens
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the routine group editor docked at the bottom of the application. Double-clicking the title bar undocks
the editor. Do the same to redock it. Any number of routine groups may be open at the same time. Each
additional routine group appears as a tab at the top of the routine editor,

Routine group and Privileges tabs appear at the bottom of the routine editor. Navigate between different
tabs using the mouse or from the keyboard by pressing Control+Alt+Tab.

The Routine Groups Tab
Use the Routine Groups tab of the routine groups editor to perform the following tasks:
* Rename the routine group using the Name field.
« Add routines to the group by dragging and dropping them.
* Add comments to the routine group.

The Privileges Tab

The Privileges tab of the routine group editor functions in exactly the same way as the Privileges tab of
the table editor. For more information, see The Privileges Tab.

Modifying a Routine Group Using the Properties Palette

When you select a routine group on the EER Diagram canvas, its properties are displayed in the
Properti es palette. All of the properties accessible from the Pr oper ti es palette apply to the
appearance of a routine group on the EER Diagram canvas.

For a list of properties accessible through the Properti es palette, see Section 9.1.1.12, “The Properties
Palette”.

9.1.7 Creating Layers

You can add layers to a database only from an EER Diagram. Layers are used to help organize objects on
the canvas. Typically, related objects are added to the same layer; for example, you may choose to add all
your views to one layer.

9.1.7.1 Adding Layers to an EER Diagram

To add layers to an EER Diagram, use the Layer tool on the vertical toolbar. Select an EER Diagram tab
and left-click the layer icon on the vertical toolbar. The layer icon is the rectangle with an * L’ in the lower
left corner and it is found below the eraser icon.

Clicking the mouse on this icon changes the mouse pointer to a layer pointer. You can also change the
mouse pointer to a layer pointer by pressing the L key.

Choosing the Layer tool changes the contents of the toolbar that appears immediately below the menu
bar. When the Layer s pointer is active, this toolbar contains a color chart list. Use this list to select the
color accent for the new layer. The color of your layer can be changed later using the Pr oper ti es palette.

Create a layer by clicking anywhere on the EER Diagram canvas and, while holding the left mouse button
down, draw a rectangle of a suitable size. This creates a new layer with the default name | ayer 1. To
revert to the default mouse pointer, click the arrow icon at the top of the vertical toolbar.

The following figure shows a layer named "My Sakila Views" with several views;
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Figure 9.13 The Layer Object
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To open the layer editor, either double-click the layer or right-click the layer and choose the edit option. The
available context-menu options are:

e Cut'l ayer nane'

* Copy 'l ayer _nane'

» Paste'a_tabl e_nane'
» Edit'l ayer nane'

e Delete'l ayer nane'

Note
S A layer may also be edited via Properties Editor on the left panel, and it offers
additional edit options.
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The cut and copy items are useful for copying layers between different schemata.

Since layers are not schema objects, no confirmation dialog box opens when you delete a layer regardless
of how you have configured MySQL Workbench. Deleting a layer does not delete schema objects from the
catalog.

Adding Objects to a Layer

To add an object to a layer, drag and drop it directly from the Cat al og palette onto a layer. If you pick up
an object from an EER diagram, you must press Control as you drag it onto the layer, otherwise it will not
be “locked” inside the layer.

Locking objects to a layer prevents their accidental removal. You cannot remove them by clicking and
dragging; to remove an object, you also must press the Control key while dragging it.

As a visual cue that the object is being “locked”, the outline of the layer is highlighted as the object is
dragged over it.

If you drag a layer over a table object, the table object will automatically be added to the layer. This also
works for multiple table objects.

Layers cannot be nested. That is, a layer cannot contain another layer object.
9.1.7.2 Modifying a Layer Using the Properties Palette

Choosing "Edit" allows you to edit the layer name and layer background color, and the "Properties Editor"
offers additional edit options.

When you select a layer on the EER Diagram canvas, its properties are displayed in the Properti es
palette. The properties accessible from the Pr operti es palette apply to the appearance of a layer on the
EER Diagram canvas.

In some circumstances, you may want to make a layer invisible. Select the layer and, in the Pr operti es
palette, set the vi si bl e property to Fal se. To locate an invisible object, open the Layer s palette and
select the object by double-clicking it. After an object is selected, you can reset the vi si bl e property from
the Properti es palette.

For a list of properties accessible through the Pr opert i es palette, see Section 9.1.1.12, “The Properties
Palette”. In addition to the properties listed there, a layer also has a descri pt i on property. Use this
property to document the purpose of the layer.

9.1.8 Creating Notes

You can add notes to a database only from the Mbdel Not es section of the MySQL Mbdel page. Notes
are typically used to help document the design process.

9.1.8.1 Adding Notes

Double-clicking the Add Not e icon in the Model Not es section of the MySQL Mbdel page adds a note
with the default name of not el. If a note with this name already exists, the new note is named not e2.

Adding a new note automatically opens the note editor docked at the bottom of the application. For
information about using the note editor, see Section 9.1.8.2, “The Note Editor”.

Right-clicking a note opens a pop-up menu with the following items:

« Rename
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e Cut'not e_nane'
e Copy 'not e_nane'
» Delete 'not e_nane'

The Edit Note... item opens the note editor. For information about using the note editor, see
Section 9.1.8.2, “The Note Editor”.

The cut and copy items are useful for copying notes between different schemata.

Notes can be added only on the MySQL Mbdel page.
9.1.8.2 The Note Editor

To invoke the note editor, double-click a note object in the Model Not e section on the MySQL Mbdel
page. This opens the note editor docked at the bottom of the application. Double-clicking the note tab
undocks the editor. Double-click the title bar to redock it. Any number of notes may be open at the same
time. Each additional note appears as a tab at the top of the note editor.

Use the editor to change the name of a note or its contents.

9.1.9 Creating Text Objects

Text objects are applicable only to an EER diagram. They can be used for documentation purposes; for
example, to explain a grouping of schema objects. They are also useful for creating titles for an EER
diagram should you decide to export a diagram as a PDF or PNG file.

9.1.9.1 Adding Text Objects to an EER Diagram

To add text objects to an EER Diagram, use the Text Cbj ect tool on the vertical toolbar. Make sure that
the EER Diagram tab is selected, then right-click the text object icon on the vertical toolbar. The text object
icon is the rectangular icon found below the label icon.

Clicking the mouse on this icon changes the mouse pointer to a text object pointer. You can also change
the mouse pointer to a text object pointer by pressing the N key.

Choosing the Text Obj ect tool changes the contents of the toolbar that appears immediately below the
menu bar. When the Text bj ect pointer is active, this toolbar contains a color chart list. Use this list to
select the color accent for the new text object. The color of your text object can be changed later using the
Properti es palette.

Create a text object by clicking anywhere on the EER Diagram canvas. This creates a new text object
with the default name t ext 1. To revert to the default mouse pointer, click the arrow icon at the top of the
vertical toolbar.

Right-clicking a text object opens a pop-up menu. These menu options are identical to the options for other
objects. However, since a text object is not a database object, there is no confirmation dialog box when
you delete a text object.

9.1.9.2 The Text Object Editor

To invoke the text object editor, double-click a text object on the EER Diagram canvas. This opens the
editor docked at the bottom of the application. Double-clicking the text object table undocks the editor.
Double-click the title bar to redock it. Any number of text objects may be open at the same time. Each
additional text objects appears as a tab at the top of the text editor.

Use the editor to change the name of a text object or its contents.
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Modifying a Text Object Using the Properties Palette

When you select a text object on the EER Diagram canvas, its properties are displayed in the
Properti es palette. Most of the properties accessible from the Pr operti es palette apply to the
appearance of a view on the EER Diagram canvas.

For a list of properties accessible through the Pr operti es palette, see Section 9.1.1.12, “The Properties
Palette”.

There is no property in the Pr oper ti es palette for changing the font used by a text object. To do so,
choose the Appearance tab of the Workbench Preferences dialog. For more information, see Preferences:
Modeling: Appearance.

9.1.10 Creating Images
Images exist only on the EER Diagram canvas; you can add them only from the EER Diagram window.
9.1.10.1 Adding Images to an EER Diagram

To add images to an EER Diagram, use the | mage tool on the vertical toolbar. Make sure that the EER
Diagram tab is selected, then right-click the image icon on the vertical toolbar. The image icon is the icon
just above the table icon.

Clicking the mouse on this icon changes the mouse pointer to an image pointer. You can also change the
mouse pointer to an image pointer by pressing the | key.

Create an image by clicking anywhere on the EER Diagram canvas. This opens a file open dialog box.
Select the desired image, then close the dialog box to create an image on the canvas. To revert to the
default mouse pointer, click the arrow icon at the top of the vertical toolbar.

Right-clicking this object opens a pop-up menu with the following items:
e Cut' | mage'

e Copy ' | mage’

Edit Image...

Edit in New Window...
e Delete ' | nage'

These menu items function in exactly the same way as they do for other objects on an EER diagram.
However, images are not database objects so there is no confirmation dialog box when they are deleted.

9.1.10.2 The Image Editor

To invoke the image editor, double-click an image object on an EER Diagram canvas. This opens the
image editor docked at the bottom of the application. Double-clicking the image editor tab undocks the
editor. Double-click the title bar to redock it. Any number of images may be open at the same time. Each
additional image appears as a tab at the top of the image editor.

The Image Tab
Use the Image tab of the image editor to perform the following tasks:

* Rename the image using the Name text box.
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» Browse for an image using the Browse button.
Modifying a Image using the Properties Palette

When you select an image on the EER Diagram canvas, its properties are displayed in the Properties
palette. Most of the properties accessible from the Properties palette apply to the appearance of an image
on the EER Diagram canvas.

For a list of properties accessible through the Properties palette, see Section 9.1.1.12, “The Properties
Palette”.

9.2 Additional Modeling Tools

Additional modeling design tools and features.
9.2.1 Printing Diagrams

The printing options used to create printouts of your EER Diagrams are found under the File menu. To
create documentation of your models, see The DBDoc Model Reporting Dialog Window (Commercial
Editions).

9.2.1.1 Printing Options
The printing menu items not enabled unless an EER Diagram is active. These items are available:
* Page Setup...
Enables you to choose the paper size, orientation, and margins.
* Print

Sends your EER Diagram directly to the printer. This option generates a preview before printing. From
the preview you can adjust the scale of the view and also choose a multi-page view. Clicking the printer
icon at the top left of this window, prints the currently selected EER Diagram. Close the print preview
window if you need to adjust the placement of objects on the EER Diagram canvas.

» Print to PDF...
Creates a PDF file of your EER Diagram.
* Printto PS...

Creates a PostScript file of your EER Diagram.

9.2.2 DBDoc Model Reporting

The DBDoc - Model Reporting dialog is found by opening a model, selecting Model from the menu, and
then DBDoc - Model Reporting.

Note
@ This functionality is only available in the MySQL Workbench Commercial Editions.

Use the DBDoc- Model Reporting dialog to set the options for creating documentation of your database
models. For example, the following figure shows the dialog with HTML Det ai | ed Fr anes selected and
the template style setto Vi br ant .
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Figure 9.14 The DBDoc Model Reporting Options

f =~
DBDoc - Model Reporting @
Generate a Report for the Current Model
HTML Basic Frames A detailed HTML report using frames. For printing
HTML Basic Single Page use a single page HTHML report template. |
HTML Detailed Frames = m——
Text Basic =
Template Style: Vibrant > .

Vibrant colors

Basic Oplions
Title: Model Report Title used for the report

Output Path:  %documentsfolder%/report_%tdate %

It is possible to use variables here. These values are supported:
~ 1 The user's home directory (Linux/Mac only)
“udesktopfolder %: The user's desktop

“edocumentsfolder%: The user's documents folder

“edate%: The current date

%atime%: The current time

Suyear%: The current year only

%emonth%: The current month only (s number)
%monthname®: The current manth only (as text)

%hdaye: The current day (as number)

Content

Output Table Columns

Output Table Indices

Output Foreign Keys

Cutput References from Foreign Keys
Indude DOL code for objects

[ Cancel ] [Generate

You can choose from four available templates to generate a report:

« HTML Basi ¢ Frames: Model documentation in HTML format that makes use of frames.
e HTML Basi c Singl e Page: Single Page HTML documentation, not using frames.

e HTML Det ai | ed Franes: Detailed HTML documentation, using frames.

» Text Basi c: Text file documentation.

When you click a template, a preview image displays on the right side of the page. For the HTML Basi ¢
Fr ames template, you can select either the Col or f ul or the Restrai ned Col or s option from the Style
list. The HTML Basi ¢ Si ngl e Page template offers only the Col or f ul style. The HTML Det ai | ed

Fr anes template offers the Vi br ant style, and also the more subdued Coat ed style. The Text Basic
template offers only the Fi xed Si ze Font style.

From the Base Options frame choose the report title and the output directory for the report files.
The following variables may be used to configure the output path:
* ~: The home directory of the user. Available on Linux and macOS versions only.

e %deskt opf ol der % The desktop of the user.
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» %docunent sf ol der % The Documents folders of the user. The following table shows typical values for
common platforms.

Platform Typical Default Documents Folder
Windows C.\ Users\user_nanme\ My Docunents
Linux ~/ Docurent s

macOS User s/ user _nane/ Docunent s

* %lat e% The date in the format YYYY-MM-DD.

* % i me% The time in the format HHMM.

» %year % The year in the format YYYY.

» %ront h% The month in the format MM. January is 01 and December is 12.

* %ont hname% The name of the month, rather than the number.

* %gay% The day number in the format DD. For example, the 12th would be 12.
Content options can also be selected:

* Output Table Columns: Display all the columns.

Output Table Indices: Display all the indexes.

Output Foreign Keys: Display all the foreign keys.

Output References from Foreign Keys: Display the tables that foreign keys reference.

Include DDL code for objects: Generates DDL code.

Clicking the Generate button creates the directory defined in the Output directory text box. If you chose
to create HTML Basi ¢ Fr anes, you will find the following files in this directory:

e basi c. css: The style sheet for the over vi ew. ht nl page.

e i ndex. ht nl : The main page.

e overvi ew. ht m : The model overview, the navigation links shown in the sidebar.

e restrained. css: The CSS file used if the Rest r ai ned Col or s style option was chosen.

e tabl e_details. ht nl: The main frame of the model report.

Choosing the HTML Basi ¢ Si ngl e Page option creates a style sheet and an i ndex. ht i file.
Choosing the HTML Det ai | ed Fr anmes option creates the following files:

e basi c. css: The style sheet for the over vi ew. ht M page. This is used if the vi br ant style is chosen.
e coat ed. css: The CSS file used if the Coat ed style option was chosen.

e i ndex. ht nl : The main page.

« overvi ew. ht m : Overview information for the report such as report title, project name and author.

e overview |ist.htn:Asummary of schema in the model along with a list of tables contained in each
schema.

e routine details.htn: Listof all routines for the schema.
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e tabl e _details. htnl:The main report details.

table details |ist.htm:A Schema overview along with details of columns, indexes and foreign
keys for each schema.

e tabl e el enent _details. htnl: The details for every element of the table.
e top. ht m : The top frame of the report.

e view details. htni: List of all columns and indexes for the schema.
Choosing the Text Basi c option creates a directory containing one text file.

You can click i ndex. ht m to view a report. The following figure shows an output example of the HTML
Det ai | ed Franes report for the wor | d schema.

Figure 9.15 The DBDoc Model Report
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Indices (3}
city.PRIMARY
cauntry, PRIMARY
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Foreign Keys ()
Trizaers (0)

Schema world i
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Table city
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Connection String
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Index Directony
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For more information about creating custom templates, see Section 9.7, “Customizing DBDoc Model

Reporting Templates”.
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9.2.3 Schema Validation Plugins

MySQL Workbench provides validation modules so that you can test your models before implementing
them.

Note
@ This functionality is only available in the MySQL Workbench Commercial Editions.

The validation plugins are accessed from the Model menu. One plugin performs general validation for any
Relational Database Management System (RDMS) and the other is MySQL specific. Beneath these menu
items are a number of specific validation tests. Running any one of these tests opens an output window
docked at the bottom of the application. Warning messages are displayed on the left side of this window
and the tests performed are displayed on the right.

The following sections outline the tasks performed by the validation modules.
9.2.3.1 General Validation
The following list names the general validation types and gives examples of specific violations:
* Empty Content Validation
A table with no columns
< Aroutine or view with no SQL code defined
< Aroutine group containing no routines
< Atable, view, or routine not referenced by at least one role
* A user with no privileges
* Objects such as tables that do not appear on at least one EER Diagram
» Table Efficiency Validation
¢ A table with no primary key
« A primary key that does not use an integer-based data type
« A foreign key that refers to a column with a different data type
» Duplicated Identifiers Validation
 Duplicate object names
* Duplicate role or user names
* Duplicate index or routine names
» Consistency Validation
¢ Use of the same column with columns of differing data types
e Logic Validation

« A foreign key that refers to a column other than the primary key in the source table
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« Any object that is object is either read only or write only by role definition
« Placeholder objects left over from reverse engineering
9.2.3.2 MySQL-Specific Validation
The following list names the MySQL-specific validation types and gives examples of specific violations:
 Integrity Violation

¢ An object name longer than the maximum permitted

A foreign key defined for an engine type that does not support foreign keys (not yet implemented)

< A view or routine that references a nonexistent table (not yet implemented)

A default value that does not match a column's data type
* An invalid partitioning scheme

» Syntax Violation
* A routine, trigger, or view with incorrect SQL syntax
< Areserved keyword used as an identifier

* Use of an invalid character

9.3 Modeling Tutorials

This chapter contains three short tutorials intended to familiarize you with the basics of MySQL
Workbench. These tutorials show how MySQL Workbench can be used both to design and to document
databases.

Creating a database from scratch is the focus of Section 9.3.4, “Using the Default Schema” and exploring
the graphic design capabilities of MySQL Workbench is touched upon in Section 9.3.2, “Basic Modeling”.
Both these tutorials show the database design capabilities of MySQL Workbench.

Importing an SQL data definition script is probably the quickest way to familiarize yourself with MySQL
Workbench—this tutorial makes use of the saki | a database and emphasizes the use of MySQL
Workbench as a documentation tool. Examples taken from the saki | a database are used throughout the
documentation, so this installation procedure is recommended.

9.3.1 Creating a Model

This tutorial describes how to create a new database model and how to forward-engineer a model to a live

MySQL server.
Note
@ Alternatively, you can create a model from a database by using the reverse
engineering wizard. For additional information, see Section 9.4.2.2, “Reverse
Engineering a Live Database”.

1. Start MySQL Workbench. On the home screen, click the models icon in the sidebar and then click the +
icon next to Models. Alternatively, you can click File and then New Model from the menu (shown in the
figure that follows).
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Figure 9.16 Getting Started Tutorial - Home Screen
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Exit AlsF4 127.0.0.1:13306 127.0.0.1:3306

A model can contain multiple schemata. Note that when you create a new model, it contains the nydb
schema by default. You can change the name of this default schema as needed or you can delete it.

Click the + button on the right side of the Physical Schemas toolbar to add a new schema. The default
schema name is new_schenal, which you can now change to dvd_col | ect i on by modifying its
Name field. Confirm this change in the Physical Schemas panel shown in the next figure. Now you are
ready to add a table.
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Figure 9.17 Getting Started Tutorial - New Schema
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Schema ‘new_schemal’ created.

Double-click Add Table in the Physical Schemas section.

This automatically loads the table editor with the default table name t abl el. Edit the Table Name field
to change the table name from t abl el to novi es.

Next, add columns to your table. Double-click a Column Name cell and the first field defaults to

novi esi d because (by default) MySQL Workbench appends i d to the table name for the initial field.
Change novi esi d to novi e_i d and keep the Datatype as | NT, and also select the PK (PRIMARY
KEY), NN (NOT NULL), and Al (AUTO_INCREMENT) check boxes.

Add the two additional columns described in the following table. The figure that appears after the table
shows all three columns in the novi es table.

Column Name Data Type Column Properties
movie_title VARCHAR(45) NN
release_date DATE (YYYY-MM-DD) None
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Figure 9.18 Getting Started Tutorial - Editing table columns
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7. For a visual representation (EER diagram) of this schema, select Model and then Create Diagram
from Catalog Objects to create the EER Diagram for the model. The next figure shows the a new tab

titted EER Diagram, which displays diagram representation of the movies table and columns.
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Figure 9.19 Getting Started Tutorial - EER Diagram
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8. In the table editor, change the name of the column novie titletotitl e. Note thatthe EER
Diagram is automatically updated to reflect this change.

click on the novi es table, or right-click on novi es in the EER diagram and

Note
@ To open the table editor, either change back to the MySQL Model tab and right-
select an Edit 'movies' option.

9. Save the model by choosing File and then Save Model from the menu, or click the Save Model to
Current File icon on the menu toolbar. For this tutorial, type Hone_Medi a and then click Save.

Before synchronizing your new model with the live MySQL server, confirm that you already created a
MySQL connection. This tutorial assumes you have created a connection already. If not, see Section 5.2,
“Creating A New MySQL Connection (Tutorial)” and use that tutorial to create a MySQL connection named
MyFirstConnection, although an alternative connection can also work.

Now forward-engineer your model to the live MySQL server as follows:

1. Select Database and then Forward Engineer from the menu to open the Forward Engineer to
Database wizard.

2. The Connection Options step selects the MySQL connection and optionally sets additional options for
the selected MySQL connection. Make any necessary connection changes and then click Next.
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Note
S You may decided to choose a different MySQL connection here, but this tutorial

uses MyFirstConnection.

3. The Options step lists optional advanced options (as shown in the figure that follows). For this tutorial,

you can ignore these options and click Next.

Figure 9.20 Getting Started Tutorial - Options
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Daon't create view placehoder tables.

Do Mot Create Users. Only Create Privileges (GRANTS)

Generate INSERT Statements for Tables

Disable FK checks for INSERTs

J

MNext

| [_cance

4. Select an object to export to the live MySQL server. In this case, there is only one table

(dvd_col | ecti on. novi e). Select the Export MySQL Tabl e Obj ect s check box (as the figure

that shows) and then click Next.
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Figure 9.21 Getting Started Tutorial - Select Objects
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5. The Review SQL Script step displays the SQL script that will be executed on the live server to create

your schema. Review the script to make sure that you understand the operations that will be carried
out.

Click Next to execute the forward-engineering process.
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Figure 9.22 Getting Started Tutorial - Review SQL Script
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12 “mowvie_id” INT NOT MULL AUTO_INCREMENT,
13 “title” VARCHAR(45) NOT MULL,
14 “release_date” DATE NULL,
15 PRIMARY KEY (" movie_id" )
16 ENGIME = InnoDB;
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18
19 SET 5QL_MODE=@0LD_S0L_MODE;
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21 SET UNIQUE_CHECKS=@0LD_UNIQUE_CHECKS;
22
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6. The Commit Progress step confirms that each task was executed. Click Show Logs to view the logs. If
no errors are present, click Close to close the wizard.

7. The newdvd col | ecti on database is now present on the MySQL server. Confirm this by opening
the MySQL connection and viewing the schema list, or by executing SHOWV DATABASES from the
MySQL Command Line Client (mysql ).

8. Click the Save Model to Current File icon on the menu toolbar to save the model.

For additional information about data modeling, see Chapter 9, Database Design and Modeling.
9.3.2 Basic Modeling

On the MySQL Mbdel screen, double-click the Add Diagram icon (shown in the following figure). This
action creates and opens a new EER Di agr amcanvas.
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Figure 9.23 Adding an EER Diagram

ap
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From an EER diagram page you can graphically design a database.
9.3.2.1 Adding a Table

The tools in the vertical toolbar on the left of the EER Diagram tab are used for designing an EER
diagram. Start by creating a table using the table tool. The table tool is the rectangular grid in the middle of
the vertical toolbar. Mousing over it shows the message, Pl ace a New Table (T).

Clicking this tool changes the mouse pointer to a hand with a rectangular grid. Create a table on the
canvas by clicking anywhere on the EER Di agr amgrid.

Right-click the table and choose Edit in New Window from the pop-up menu. This opens the table editor,
docked at the bottom of the application.

The table name defaults to t abl el. Change the name by entering i nvoi ce into the Name: field.
Changes here affect the name of the tab in the table editor and the name of the table on the canvas.

Pressing Tab or Enter while the cursor is in the table name field selects the Columns tab of the table
editor and creates a default column named i di nvoi ce.

Pressing Tab or Enter again sets the focus on the Dat at ype list with | NT selected. Notice that a field has
been added to the table on the EER canvas.

Pressing Tab yet again and the focus shifts to adding a second column. Add a Descri pti on and a
Cust oner _i d column. When you are finished, close the table editor, by clicking the x button on the top
left of the table editor.

9.3.2.2 Creating a Foreign Key

Select the table tool again and place another table on the canvas. Name this table i nvoi ce_i t em Next
clickthe 1: n Non-Identifying Rel ati onshi p tool.

First, click the i nvoi ce_i t emtable; notice that a red border indicates that this table is selected. Next,
click the i nvoi ce table. This creates a foreign key in the i nvoi ce_i t emtable, the table on the “many”
side of the relationship. This relationship between the two tables is shown graphically in crow's foot
notation.

Revert to the default mouse pointer by clicking the arrow at the top of the vertical toolbar. Click on the
i nvoi ce_i t emtable and select the Foreign keys tab.

Click the Foreign key Name field. The referenced table should show in the Referenced Table column and
the appropriate column in the Referenced Column column.

To delete the relationship between two tables, click the line joining the tables and then press Control
+Delete.
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Experiment with the other tools on the vertical toolbar. Delete a relationship by selecting the eraser tool
and clicking the line joining two tables. Create a view, add a text object, or add a layer.

Save your changes to a M\ySQL Wor kbench Model s file (mwb extension) by choosing Save from the File
menu or by using the keyboard command Control+S.

9.3.3 Importing a Data Definition SQL Script

For this tutorial, use the saki | a database script, which you can find by visiting the http://dev.mysql.com/
doc/ page, selecting the O her Docs tab, and looking in the Exanpl e Dat abases section

After downloading the file, extract it to a convenient location. Open MySQL Workbench and find the
Reverse Engineer MySQL Create Script menu item by first choosing File and then Import. Find and
import the saki | a- schena. sql file. This is the script that contains the data definition statements for the
saki | a database. The file filter for the file open dialog window defaults to *. sql so you should be able to
view only files with the sqgl extension.

If the file was successfully imported, the application's status bar reads, | nport MySQL Create Scri pt
done. To view the newly imported script, expand the Physical Schemas section by double-clicking the
arrow on the left of the Physical Schemas title bar. Select the tab labeled sakila.

You may also wish to remove the default schema tab, nydb. Select this tab, then click - on the upper right
in the Physical Schemas panel.

To view all the objects in the saki | a schema, you may need to expand the Physical Schemas panel.
Move the mouse pointer anywhere over the gray area that defines the lower edge of the Physical
Schemas panel. Hold down the right mouse button and move the mouse to adjust the size of the window.

After you have expanded the window, all the objects in the saki | a database should be visible. Tables
appear at the top followed by views and then routines. There are no routine groups in this schema, but you
should see the Routine Groups section and an Add G oup icon.

For a complete description of importing a MySQL create script, see Section 9.4.2.1, “Reverse Engineering
Using a Create Script”.

9.3.3.1 Adding an EER Diagram

To create an EER diagram for the saki | a database, first add an EER diagram by double-clicking the Add
Di agr amicon in the EER Diagrams panel to create and open a new EER Di agr ameditor.

The EER Di agr amcanvas is where object modeling takes place. To add a table to the canvas, select the
Catalog tab in the middle panel on the right side of the application to display any schemas that appear in
the MySQL Model tab. Find the saki | a schema and expand the view of its objects by clicking + to the left
of the schema name. Expand the tables list in the same way.

You can add tables to the EER canvas by dragging them from the Catalog panel dropping them onto the
canvas. Drop the addr ess table and the ci t y table onto the canvas, as the following figure shows.
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Figure 9.24 Adding Tables to the Canvas
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|
> |
L |
T !

MySQL Workbench automatically discovers that addr ess. ci ty_i d has been defined as a foreign key
referencing the ci ty. ci ty_i d field. Drop the count r y table onto the canvas and immediately you
should see the relationship between the count r y table and the ci t y table. (To view all the relationships
in the saki | a database, see Figure 9.29, “The sakila Database EER Diagram”.)

Click the Properties tab of the panel on the lower left and then click one of the tables on the canvas. This
action displays the properties of the table in the Pr oper t i es window, as the next figure shows. While

a table is selected, you can use the Properti es window to change a table's properties. For example,
entering #FF0000 for the color value will change the color accent to red.

Figure 9.25 Viewing The Properties

Properties Editor -

Mame Value
color #98BFDA
expanded True
height 228
indicesExpanded False
left 623
locked Falze
manual5izing False
name address
summarizeDisplay -1
top 62
triggersExpanded False
width 151

Description el History

Changing the color of a table is a good way to identify a table quickly—something that becomes more
important as the number of tables increases. Changing the color of a table is also an easy way to identify a
table in the Model Navi gat or panel. This panel, the uppermost panel on the left side of the page, gives
a bird's eye view of the entire EER canvas.

Save your changes to a MySQL Wor kbench Model s file (mwb extension) by choosing Save from the File
menu or by using the keyboard command Control + S.
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9.3.4 Using the Default Schema

When you first open MySQL Workbench a default schema, nmydb appears as the leftmost tab of the
Physical Schemas section of MySQL Workbench as the following figure shows. You can begin designing

a database by using this default schema.

Figure 9.26 The Default Schema

Medel Overview

n

Add Diagram EER Diagram

¥ Physical Schemas

] mydp

Tables (0 items)
i Add Table
Views (D items]
o Add View
Routines (0 items)
o Add Routine
Routine Groups ([ tems)
i Add Group
» Schema Privileges

b SQL Scripts
b Model Notes

=]

=]

Ml

+
1

To change the name of the default schema, double-click the schema tab. This opens a schema editor
window docked at the bottom of the application. To undock or redock this window, double-click anywhere

in the editor title bar.

To rename the schema, use the field labeled Name. After you have renamed the schema, a lightning

bolt icon appears right aligned in the Name field, indicating that other changes are pending. Click the
Comments field and a dialog box opens asking if you wish to rename all schema occurrences. Clicking
Yes ensures that your changes are propagated throughout the application. Add comments to the database
and change the collation if you wish. Close the schema editor by clicking the x button.

9.3.4.1 Creating a New Table

Create a new table by double-clicking the Add Table icon in the Physical Schemas panel, as the next
figure shows. This action opens the table editor docked at the bottom of the application. You can undock or
dock this editor in exactly the same way as the schema editor window.
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Figure 9.27 Model: Creating A New Table

B MySQL Workbench [E=TEl =

%  Locahost x  MySQL Medel (testmwd) x
File Edit View Amange Model Oatabase Tools Scripting Help

Sl S et N NE i fE= f &0
Description Editor Model Overnew
No Selection - e
& i
Add Diagram EER Diagram
¥ Physical Schemas e [HEIE |+ | -

b ] mydb

Tables (D tems
Descripiion o | Add Table 1.'-—___\—_-
User Types List Views (0 #ems
Tpe e “) o AddView
& BOOL TINYINT(1)
&, BOOLEAN  TINYINT(1) Routines: (0 tems
3, FDED DECIMAL(10... =
&, FLOATS FLOAT & Add Routine
B FLOATS DOUBLE
&, INTI TINYINT[4) Routine Groups ([ tems
&, INT2 SMALLINT(E)
&, INT3 MEDIUMINT. o Add Group
& W INT(11) » Schema Privileges
B, s BIGINT(20) .
S, INTEGER  INT{11) - » SOL Scripts
1 i ; » Model Notes

CAUsers\philip\Documents\test. mwb saved.

Initially, the table name defaults to 'tablel’ in the table editor. The following figure describes the available
actions.
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Figure 9.28 Model: Editing Table Values
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L MTRMI FERT  MFTE IMTRT * |
Ll nr g

Comments:

User Types WElETEE Indexes Foreign Keys Triggers Partitioning Options Inserts  Privileges

Table "tablel’ created in schema ‘mydb

In the previous example, columns were added using the Columns tab. Clicking an empty row will add
a new column, and clicking an existing column starts edit mode. Click the Tab key to move to the next
column and set the column's data type.

Altering the table by adding indexes or other features is also possible using the table editor by clicking
each tab within the table editor.

9.3.4.2 Creating Other Schema Objects
Additional objects such as views or routines can be added in the same way as tables.

Objects are listed under the Catalog palette on the right. To view these schema objects, select the
Catalog tab in the middle palette on the right. View all the objects by clicking the + button to the left of the
schema name.

Save your changes to a MySQL Wor kbench Model s file (mnb extension) by choosing Save from the File
menu or by using the keyboard command Control+S.

9.3.5 Documenting the sakila Database

This chapter demonstrates the capabilities of MySQL Workbench as a documentation tool by using the
saki | a database, which is a database sample provided by MySQL. You can find this database sample,
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and others, by visiting the http://dev.mysqgl.com/doc/ page, selecting the More menu, and then locating the
Exanpl e Dat abases section.

An EER diagram provides a quick overview and understanding of a database. Rather than reading through
table definition statements, a quick glance at an EER diagram indicates how tables are related.

You can also see how tables are related; what the foreign keys are and what the nature of the relationship
is.

A PNG File of the sakila Database

Find following an EER diagram showing the tables in the saki | a database. The following figure shows the
output that was created using the File, Export, Export as PNG menu item.

Figure 9.29 The sakila Database EER Diagram
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The object notation style used in Figure 9.29, “The sakila Database EER Diagram” is Wor kbench ( PKs
onl y) . This notation shows only primary keys and no other columns, which is especially useful where
space is at a premium. The relationship notation is the default, Crow's Foot.

As the connection lines show, each table is related to at least one other table in the database (with

the exception of the fi | m t ext table). Some tables have two foreign keys that relate to the same
table. For example the f i | mtable has two foreign keys that relate to the | anguage table, namely
fk_filmlanguage_original andfk_fil ml|anguage. Where more than one relationship exists
between two tables, the connection lines run concurrently.

Identifying and non-identifying relationships are indicated by solid and broken lines respectively. For
example, the foreign key cat egory i d is part of the primary key inthe fi | m cat egor y table so its
relationship to the cat egor y table is drawn with a solid line. On the other hand, in the ci t y table, the
foreign key, count ry_i d, is not part of the primary key so the connection uses a broken line.

9.4 Forward and Reverse Engineering

MySQL Workbench provides capabilities to forward engineering physical database designs. A visual data
model can be transformed into a physical database on a target MySQL Server by executing the forward
engineering wizard. All SQL code is automatically generated to help eliminate the normal error-prone
process of manually writing complex SQL code. MySQL Workbench also enables you to reverse engineer
an existing database or packaged application to get better insight into its database design. In addition to
forward and reverse engineering existing databases, it can also import SQL scripts to build models, and
export models to DDL scripts to execute at a later time.

9.4.1 Forward Engineering

It is possible to forward engineer a database using an SQL script or by connecting to a live database.

9.4.1.1 Forward Engineering Using an SQL Script

To create a script of your database model, choose the Export item from the File menu. You may export a
script to alter an existing database or create a new database. The script to create a database is similar to
the one created using the nysql dunp db_nane command.

Choosing to create a database yields additional options.

Creating a Schema

Select the File, Export, Forward Engineer SQL CREATE Script menu item to start the Forward Engineer
SQL Script wizard. The following figure shows the first page of the wizard.
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Figure 9.30 SQL Export Options

Tt s I

SQL Export Options

S0L Export Options

Qutput SQL Script File:
Leave blank to view generated script but not save to a file.

SCL Oplions

Generate DROP Statements Before Each CREATE Statement
Generate DROP SCHEMA

Skip Creation of FOREIGN KEYS

[] skip creation of FK Indexes as well

Omit Schema Qualifier in Object Names

[] Generate USE statements

Generate Separate CREATE INDEX Statements

Add SHOW WARNINGS After Every DDL Statement

Do Mot Create Users, Only Export Privileges

Don't create view placeholder tables,
Generate INSERT Statements for Tables
Disable FK checks for inserts

Create triggers after inserts

The SQL Export Options displays the following facilities:
¢ Qutput SQL Script File:

To specify the output file name, enter it into the Output SQL Script File field, or use the Browse button
to select a file. Leave this field blank to view, but not save, the generated output.

* Generate DROP Statements Before Each CREATE Statement

Select this option to generate a statement to drop each object before the statement that creates it. This
ensures that any existing instance of each object is removed when the output is executed.

¢ Generate DROP SCHEMA
e Skip creation of FOREIGN KEYS
e Skip creation of FK Indexes as well
¢ Omit Schema Qualifier in Object Names
Select this option to generate unqualified object names in SQL statements.

¢ Generate USE statements
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* Generate Separate CREATE INDEX Statements

Select this option to create separate statements for index creation instead of including index definitions
in CREATE TABLE statements.

» Add SHOW WARNINGS after every DDL statement

Select this option to add SHOWN WARNI NGS statements to the output. This causes display of any warnings
generated when the output is executed, which can be useful for debugging.

» Do Not Create Users. Only Export Privileges

Select this option to update the privileges of existing users, as opposed to creating new users. Exporting
privileges for nonexistent users will result in errors when you execute the CREATE script. Exporting users
that already exist will also result in an error.

« Don't create view placeholder tables

* Generate INSERT Statements for Tables

Select this option if you have added any rows to a table. For more information about inserting rows, see
Section 8.1.1, “SQL Query Window”.

» Disable FK checks for inserts

e Create triggers after inserts

Clicking Next opens the SQL Object Export Filter page (see the figure that follows), which enables you to
select the objects for export.
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Figure 9.31 SQL Object Export Filter
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Show Filker
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Use Show Filter to fine tune (filter) the objects for export. After selecting the objects to export, click Hide
Filter to hide the filter panel.

After selecting the objects to export, click Next to review the generated script. The following figure shows
an example script to review.
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Figure 9.32 Review Generated Script

Forward Engineer SQL Script [E

S Expart Options

Review Generated Script
Filter Obijects

Review SOL Script Review the generated script.

SET @0LD_UNIBUE_CHECKS=@@UNIGUE_CHECKS, UNIGUE_CHECKS=0; A
SET @0LD_FOREIGN_KEY_CHECKS=@EFOREIGN_KEY_CHECKS, FOREIGN_KEY_CHECKS=0;
SET @0LD_SOL_MODE=@@SOL_MODE, SOL_MODE=TRADITIONAL'

CREATE SCHEMA IF NOT ExISTS ‘mydt’ DEFAULT CHARACTER SET latinl COLLATE latinl_swedish i ;
1JSE "mydb’;

- Table ‘mydb” table?”

CREATE TABLE IFNOT EXISTS “mydb” tablel" [
idtablel” INT WOT NULL ,
PRIMARY KEY [idtable1] )

ENGIME = InnoDB;

- Table mydb”. "tableZ"

CREATE TABLE IF NOT EXISTS ‘mydh” table’ [
‘idtabled ™ INT NOT MULL ,
idtablez” INT HOT MULL ,
‘idtabled” INT NOT MULL , b
tabled_idtable1” INT MULL |
PRIMARY KEY [lidtable2”, ‘idtable1”, fidtabled’] ,
IMDEX “fk_table2_tablel” [tablel_idtablel™ 450,
COMSTRAINT fk_table2_tablel®
FOREIGM KEY ['table1_idtabled™)
REFEREMNCES “mydb tabled” [lidtabled” |
OM DELETE MO ACTION ol

Save to Other File... I[ Copy tar Clipboard I

[ Back H Finish H Cancel l

You may return to the previous page using the Back button.

The Finish button saves the script file and exits. You can then use the saved script to create a database.

Altering a Schema

The menu item for creating an ALTER Script File is Database, Synchronize With Any Source. Typically,
this option is used when the SQL script of a database has been imported into MySQL Workbench and
changed, and then you want to create a script that can be executed against the database to alter it to
reflect the adjusted model. For instructions on importing a DDL script, see Section 9.4.2.1, “Reverse
Engineering Using a Create Script”.

Select the Database, Synchronize With Any Source menu item to start the wizard. You will be presented
with the first page showing the introduction and then the available options for setting the source and
destinations of the updates.
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Figure 9.33 Synchronize With Any Source: Options
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Send Updates To:
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) ALTER Script File:

For additional information, see Section 9.5.1, “Database Synchronization”.
9.4.1.2 Forward Engineering to a Live Server
Use forward engineering to export your schema design to a MySQL server.

Select the model that you wish to forward engineer and then choose the Database, Forward Engineer
menu item from the main menu.

The first step of the process is to connect to a MySQL server to create the new database schema. As
the following figure shows, this page enables you to use a previously stored connection or to enter the
connection parameters.
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Figure 9.34 Set Parameters for Connecting to a DBMS

C ection Options
onnection DpCons Set Parameters for Connecting to a DBMS

Stored Connection:  Localhost + Select from saved connection settings

Connection Method:  Standard (TCP/IF) + Method to use to connect to the RDBMS

Parameters |ss|_ I.Mvaﬂad|

HOSName:  localhast ] Mame or IP address of the server host. - TCP/IP port.

Usemame: oot Mame of the user to connect with,

Password: [ siore in Vault ... ] [ Clear The user's password. Will be requested later if it's not set.

The schema to use as default schema. Leave blank to select it later.

Click Next after setting the connection parameters. The next page of the wizard displays Catalog
Validation, as the following figure shows. Validation is available only in the Commercial Edition.

Figure 9.35 Catalog Validation

Forward Engineer to Database E

Connection Options
R A Catalog Validation
Catalog Validation

The following tasks will now be executed. Please monitor the execution.
Press Show Logs to see the execution logs.

Validation Finished Successfully
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Click Run Validations to validate the catalog.
Click Next to continue.

The next page enables you to set options for the database to be created (see the following figure). These
options are as described in Creating a Schema.

Figure 9.36 Options

Forward Engineer to Database @

Connection Options

Set Options for Database to be Created

Tables
Skip creation of FOREIGN KEYS
[ ] skip creation of FK Indexes as well
Generate separate CREATE INDEX statements
Generate INSERT statements for tables
Disable FK checks for INSERTs

Other Objects

Don't create view placeholder tables

Do not create users. Only create privileges (GRANTS)

Code Generation
DROP objects before each CREATE object
Generate DROP SCHEMA
Omit schema qualifier in object names
|:| Generate USE statements
Add SHOW WARNINGS after every DDL statement
Indude model attached scripts

[k J[ tet [ cance

Select the required options and then click Next.

As the following figure shows, the Select Objects page enables you to select the objects to forward
engineer: Table objects, view objects, routine objects, trigger objects, and user objects.
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Figure 9.37 Select Objects to Forward Engineer

oarsbgreerobne [

Connection Options

Select Objects to Forward Engineer
Catalog Validation

To exdude objects of a spedfic type from the SQL Export, disable the corresponding chedkbox. Press Show Filter

Options
and add objects or patterns to the ignore list to exdude them from the export.

Select Objects

Export MySGL Table Objects

Shaow Filter
3 Total Objects, 3 Selected

Export MySGL View Objects

0 Total Objects, 0 Selected

Show Filter

% Esport MySQL Routine Objects

0 Total Objects, 0 Selected

Export MySQL Trigger Ohjects

0 Total Objects, 0 Selected

Export User Objects
Show Filter

0 Total Objects, 0 Selected

To select a subset of objects to forward engineer, use the Show Filter/Hide Filter button, then select
specific objects. After you have selected your objects, click Next to continue

On the Review Script page you may review and edit the SQL script that will be executed.
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Figure 9.38 Review Script

Forward Engineer to Database E
Review the SQL Script to be Executed
This script will now be executed on the DB server to create your databases.
You may make changes before executing.
Review SQL Script T I - N
2 SQL Werkbench Forward Enginee
3 SET @0LD_UNIQUE_CHECKS=2E2UNIQUE_CHECKS, UNIQUE_CHECKS=0;
4 SET @OLD_FOREIGN_KEY_CHECKS=®2FOREIGN_KEY_CHECKS, FOREIGN_KEY_CHECKS=0;
5 SET @OLD_SQL_MODE=@©SQL_MODE, SQL_MODE="TRADITIONAL,ALLOW_INVALID_DATES
&
7
8
-
10
11 SET SQL_MODE=@0LD_SQL_MODE;
12 SET FOREIGN_KEY_CHECKS=@0OLD_FOREIGN_KEY_CHECKS;
13 SET UNIQUE_CHECKS=@0LD_UNIQUE_CHECKS;
14
1| in J ]
[ savetorde.. | [ copytoCipbowrd |

Click Next to continue if you are satisfied with the generated script.

The next page of the wizard displays the results of the forward engineering process.

Figure 9.39 Forward Engineering Progress

osbgneerouome

Connection Options

Forward Engineering Progress
Catalog Validation

Options The following tasks will now be executed, Please monitor the execution,

Press Show Logs to see the execution logs.
ct Objects

(™) Connect to DEMS

(™) Execute Forward Engineered Script
(¥} Read Back Changes Made by Server
(™) Save Synchronization State

Review SOL Script

Commit Progress

Forward Engineer Finished Successfully

You can confirm that the script created the schema by connecting to the target MySQL server and issuing
a SHOW DATABASES statement.
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9.4.2 Reverse Engineering

With MySQL Workbench, you can reverse-engineer a database using a MySQL create script or you can
connect to a live MySQL server and import a single database or a number of databases.

9.4.2.1 Reverse Engineering Using a Create Script

To reverse-engineer a database using a create script, click File, Import, and then Reverse Engineer
MySQL Create Script from the menu with a model selected and its model tab open.

Tables, views, routines, routine groups, indexes, keys, and constraints can be imported from an SQL script
file. Objects imported using an SQL script can be manipulated within MySQL Workbench the same as
other objects. The following figure shows an example of the input and options available for this action.

Figure 9.40 Reverse Engineer SQL Script: Input

e g I g

Input and Options

Input and Options

Select the script containing the schemata to reverse engineer

Select SQL sript file:  C:\Wsers\philip\Desktoplcd_collection.sgl | Browse. .. |

File encoding: UTFa -

Place imported objects on a diagram

¢ Select SQL script file: Open a file with the default file type set to an SQL script file, a file with the
extension sql .

¢ File encoding: Defaults to UTF8.

e Place imported objects on a diagram: Also create an EER diagram in MySQL Workbench.
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K

Note

Importing a large number (1000) objects could fail to create an EER diagram and
instead emit a resource warning with the text "Too many objects are selected for
auto placement. Select fewer elements to create the EER diagram." In this case,
execute the reverse engineering wizard with this option disabled, manually create
the EER diagram, and then import the 1000+ objects using the EER diagram
catalog viewer.

If your script creates a database, MySQL Workbench creates a new Physical Schemas area within the
open MySQL Model tab.

Click Execute to reverse-engineer the SQL script, verify its results, and optionally place the objects in a
new EER diagram. The next figure shows an example of the finished operation.

Figure 9.41 Reverse Engineer SQL Script: Execution

Results

Reverse Engineer SQL Scripl_l
Input and Options

Reverse Engineer

A ]

Reverse Engineering Progress

The following tasks will naw be executed. Please monitor the execution.
Press Show Logs to see the execution logs.

) Reverse Engineer SQL Script
) Verify Results

DJECTs on Liagram

Import finished.
Finished parsing My5QL SQL script.

Show Logs

Click Next to view a summary of the results and then Finish to close the wizard.

Figure 9.42 Reverse Engineer SQL Script: Results

Results

Reverse Engineer SQL Scripll
Input and Options

Rewverse Engineer

AL s =l

SQL Import Finished Successfully

Import of SQL script file 'C:\Users\philip\Desktop\cd_collection.sgl' has finished.

23 tables, 7 views and 6 stored procedures were imported in 1 schemas.

Go Back to the previous page to review the logs.

Cancel
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Creating

Before exiting MySQL Workbench, save the schema. Click File and then Save from the menu to save the
reverse-engineered database as a MySQL Workbench file with the extension mnb.

For a tutorial on reverse engineering the saki | a database, see Section 9.3.3, “Importing a Data Definition
SQL Script”.

a DDL script

You can create a data definition (DDL) script by executing the nysql dunp db_nane --no-data >
script _file.sgl command. Using the - - no- dat a option ensures that the script contains only DDL
statements. However, if you are working with a script that also contains DML statements you need not
remove them; they will be ignored.

Note
@ If you plan to redesign a database within MySQL Workbench and then export
the changes, be sure to retain a copy of the original DDL script. You will need
the original script to create an ALTER script. For more information, see Altering a
Schema.
Use the - - dat abases option with nysql dunp if you wish to create the database as well as all its objects.
If there is no CREATE DATABASE db_nane statement in your script file, you must import the database
objects into an existing schema or, if there is no schema, a new unnamed schema is created.

9.4.2.2 Reverse Engineering a Live Database

To reverse-engineer a live database, click Database and then Reverse Engineer from the menu. The
figure that follows shows an example of the Reverse Engineer Database wizard.

308



Reverse Engineering

Figure 9.43 Reverse Engineer Database Wizard

Reverse Engineer Database

G ection Optk
Slhss s Set Parameters for Connecting to a DBMS

Stored Connection:  EGTE R3] BE1 » Select from saved connection settings

Connection Method:  Standard {TCP/IP)

Parameters | 551 Advanced

» Method to use to connect to the RDBMS

Hostname:  |oealhost Port:  33pg

Username:  rgot

Password: Store in Vault ... ] [ Clear

Name or IP address of the server host. - TCP/IP p.
MName of the user to connect with.

The user's password, Will be requested later if it's

The first step of the wizard enables you to set up a connection to the live database you intend to reverse-
engineer. You can set up a new connection or select a previously created stored connection. Typical
information required for the connection includes host name, user name and password.

After this information has been entered, or you have selected a stored connection, click the Next button to

proceed to the next step (shown in the figure that follows).
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Figure 9.44 Connect to DBMS

Reverse Engineer Database

Connection Options

Connect to DBMS

Connect to DBMS and Fetch Information
The following tasks will now be executed. Please monitor the execution.
Press Show Logs to see the execution logs.

¥ Connect to DBMS
(¥ Retrieve Schema List from Database

Execution Completed Successfully
Fetch finished.

Review the displayed information to make sure that the connection did not generate errors, then click Next.

The next step displays the schemas available on the server. Select the check box of each schemas you
intend to process. In the following figure, the wor | d schema is selected.
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Figure 9.45 Select Schemas

Reverse Engineer Database

Connection Options

Select Schemas to Reverse Engineer
Connect to DBMS
Select Schemas -

Select the schemas below you want to include:

sakila
test
world

After you have selected the desired schemas, click the Next button to continue.

The wizard then displays the tasks it carried out and summarizes the results of the operation.
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Figure 9.46 Retrieve Objects

Reverse Engineer Database

Connection Options
Connect to DBMS
Select Schemas

Retrieve Objects

Retrieve and Reverse Engineer Schema Objects
The following tasks will now be executed. Please monitor the execution.
Press Show Logs to see the execution logs.

(¥} Refrieve Objects from Selected Schemata
™) Check Results

Retrieval Completed Successfully
Finished.

Review the results before clicking Next to continue.

The next step opens the Sel ect hj ect s page. It has a section for each object type present in the
schema (tables, views, routines, and so forth). This step is of special interest if you do not intend to import
all the objects from the existing database. It gives you the option of filtering which objects are imported.
Each section has a Show Filter button. Click this button if you do not want to import all the objects of a
specific type. The following figure shows an example with the filter open.
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Figure 9.47 Select Objects

Iieverse Engineer Database

Connection Options
e Select Objects to Reverse Engineer

Connect to DBMS

Select Schemas

Retrieve Objects

Import MySGQL Table Objects

Select ObiEC"S Hide Filter

3 Total Objects, 3 Selected

world. city ———
world, country | = |
world, countrylanguage

Use the + button to exdude objects matching wildcards such as *and _

Place imported objects on & diagram

The options enable you to select specific tables for import. Having selected the desired tables, you can
hide the filter by clicking Hide Filter.

The other sections, such as MySQL Routine Objects, have similar filters available.
Click Execute to continue to the next step.
The wizard then imports objects, displaying the tasks that have been carried out and whether the operation

was successful. If errors were generated, you can click Show Logs to see the nature of the errors. The
next figure shows an example of the operational progress, which completed successfully.
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Figure 9.48 Reverse Engineer Progress

Reverse Engineer Database @

Connection Options

Reverse Engineering Progress
Connect to DBMS

The following tasks will now be executed. Please monitor the execution.
Press Show Logs to see the execution logs.

(¥} Reverse Engineer Selected Cbjects
(¥ Flace Objects on Diagram

Operation Completed Successfully
Finished parsing MySQL SQL script.

Show Logs Back | [ Next || cancel

Click Next to continue to the next step.

The final step of the wizard provides a summary of the reverse-engineered objects, as the following figure
shows.
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Figure 9.49 Results

Reverse Engineer Database @

Connection Options

Reverse Engineering Results
Connect to DBMS

Select Schemas

Refrieve Objects Summary of Reverse Engineered Objects:
Select Objects - 3 tables from schema ‘'world'

Reverse Engineer

Results

Back ] ’ Finish ] | Cancel

Click Finish to close the wizard.

Before closing MySQL Workbench, save the schema. Click File and then Save from the menu to save the
reverse-engineered database as a MySQL Workbench file with the extension mab.

Errors During Reverse Engineering

During reverse engineering, the application checks for tables and views that duplicate existing names

and disallows duplicate names if necessary. If you attempt to import an object that duplicates the name

of an existing object you will be notified with an error message. To see any errors that have occurred
during reverse engineering, click Show Logs. This action will create a panel containing a list of messages,
including any error messages than may have been generated. Click Hide Logs to close the panel.

If you plan to import an object with the same name as an existing object, rename the existing object before
reverse engineering.

If you import objects from more than one schema, there will be a tab in the Physi cal Schemas area of
the MySQL Mbdel page for each schema imported.

You cannot reverse-engineer a live database that has the same name as an existing schema. To reuse a
schema name, you must first rename the existing schema.
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9.5 Schema Synchronization and Comparison

Database change management is a complex process that involves maintaining different versions of
database schemas and manually modifying existing databases. To help with this administration task,
MySQL Workbench includes schema synchronization and comparison utilities. You can compare two
live databases, two models, or models with live databases, to visually see the differences and optionally
perform a synchronization routine.

9.5.1 Database Synchronization

Synchronize data between models, databases, and SQL files. These three types can be the target
(destination), source, or both. You can also select/deselect individual objects and modify their direction
during the synchronization. For example, synchronize tables from a model to your database, other tables
from your database to your model, and skip a few tables, all during the same synchronization process.

Note

@ Be aware that backward incompatible MySQL syntax changes are introduced over
time, so for this reason it is important to set the Default Target MySQL Version
modeling preference according to your needs. For example, exporting results from
a MySQL 5.7 target might yield invalid syntax when executed against MySQL 5.1.
See also Section 3.2.4, “Modeling Preferences”.

To start, select Synchronize With Any Source from the Database navigation menu, as the following
figure shows. Alternatively, select Synchronize Model to open the same wizard that defaults to a model.
A Model or EER diagram must be selected for these synchronization options to be present under the
Database navigation menu.
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Figure 9.50 Start the Synchronization Wizard
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History

Connect to Database.

Manage Connections..

Reverse Engineer...

Forward Engineer...

Schema Transfer Wizard...

Migration \wizard...

Edit Type Mappings for Generic Migration...
Synchronize Model . Cirl+ShifisZ
Synchronize with Any Source.., Cirl+ShifisY
Compare Schemas_..

_; actor
_| cusiomer
__] nventory
[ store

| actor_info = [ ricer_but_slower_film...
=| sales_by_store

“_u'i film_in_stock Tﬁ, get_customer_balance “_.i| inventory_held_by_cu...
B3] inventory_in_stock V& rewards_report

Routing Groups (2 e

o Add Group F¥ Fim
» Schema Privileges
» SOL Scripts

> Model Notes

Caution

Because MySQL databases correspond to directories within the data directory,
you must consider case sensitivity for database, table, and trigger names, which
follow the case sensitivity rules of the underlying file system for your operating
system. Synchronizing models with objects that differ in case may lead to MySQL
Workbench producing a DROP statement for that object, before recreating it as
lowercase. For more information, see Identifier Case Sensitivity

Workarounds include using a consistent convention, where the most portable code
uses lower case database and table names. Or a temporary workaround is to delete
the DROP SCHENMA | F EXI STS line from the generated query.

MySQL Workbench enables control over objects to synchronize, and the direction of synchronization for
each object. Synchronization options include:

» Specify all or specific tables and objects to synchronize.

» Synchronize both the model and live database, or only update one or the other (unidirectional or
bidirectional).

» Optionally update from or to an SQL script file.
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¢ Instead of executing the synchronization, you may generate an ALTER Script File to later perform the
appropriate updates.

¢ Fine-tune how the synchronization will be performed by choosing the direction of each individual object
or by configuring particular objects to be ignored.

There are two similar database synchronization wizards available from the Database menu. The
simpler Synchronize Model wizard, and the more flexible Synchronize with Any Source wizard. The
descriptions below apply to both, unless explicitly told otherwise.

Synchronize Model (with Database)

To start the wizard, open a model and select Database, Synchronize Model from the main menu. Follow
the sequence of steps until you reach the Select Changes to Apply step, as the next figure shows.

Figure 9.51 Model and Database Differences

Synchvonize Model with Datobsse - =]

Connection Options

Model and Database Differences
Connect to DBMS

Select Schemata Double dick arrows in the list to choose whether to ignore changes, update the model with database changes or
vice-versa. You can also apply an action to multiple selected rows,
Retrieve Objects
Model Update Source
Select Changes to A -
s pely ¥ [ dvd_collection dvd_collection
B | movies movies |
» | | shows shows
> i — M1
B NfA =) | friends

"educational_id® INT(11) NOT NULL,
title” WARCHAR(45) MULL DEFAULT MULL,
PRIMARY KEY (" educational_id"))

ENGINE = InnoDB

DEFAULT CHARACTER SET = utfa

COLLATE = utf8_general_ci

TCREATE TABLE IF NOT EXISTS “dwvd_collection”.” educational ™ (

= T B S RN

[ Update Madel ] [Ignore ] [ Update Source [Table Mapping... ] | Column Mapping. .. |

L | Back |[ mext || concel |

In the preceding example, the live database and model both have novi es shows tables. In the MySQL
Workbench, an additional table, educat i onal , has been created in the model, but it lacks an equivalent
in the live database. Further, f ri ends exists in the live database, but it is not in the model. By default, the
actions will synchronize the database with the model, so in this example the educat i onal table will be
added to the source, and the f r i ends table will be removed from the source.

As described in the GUI, double-clicking the arrows will alternate between the Update Model, Ignore, and
Update Source actions. You may also select a row and click one of the three action buttons. Also note that
clicking on a row will reveal the associated SQL statement, as shown in the previous figure.
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The next figure shows an example of how the direction of synchronization can be changed.

Figure 9.52 Controlling Synchronization Direction

St s e T 5

Connection Options

Model and Database Differences
Connect to DBMS

Select Schemata Double dick arrows in the list to choose whether to ignore changes, update the model with database changes or
vice-versa. You can also apply an action to multiple selected rows,

Model Update  Source

¥ [ dvd_collection dvd_collection
/| movies movies
1 shows
||| educational =) | NA

S <— N |

Update Source

’ Update Model ] [Ignore ] [ Update Source | Table Mapping... | | Column Mappinag... |

| Back |[ met || concel |

In this case, the synchronization direction has been changed so that rather than the default action of
fri ends being dropped from the live database, it will be incorporated into the MySQL Workbench model.
As before, educat i onal table will be added to the live (source) database.

The three actions available actions are:
¢ Update Model: Causes the selected changes to be applied to the model, from the live database.

¢ Ignore: Causes the changes to be ignored. No synchronization will take place for those changes. This is
designated with a double arrow that is crossed out.

« Update Source: Causes the changes to be applied only to the live database.

Clicking Table Mapping offers additional mapping options, as the following figure shows.

319



Database Synchronization

Figure 9.53 Table Mapping

If a table is being incorrectly mapped between source and destination schemas, you can change the mapping below.

Source Table Original Target Table Target Table

> [)] movies | movies movies
p | | shows a shows shows
» | | educational (educational)

> @ friends friends

Change Mapping
Table:

Default Target Table:

Desired Target Table:

Clicking Next reveals the SQL statement to perform the configured model and live database (source)
synchronization. The following figure shows an example preview.
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Figure 9.54 Previewing The Synchronization SQL Statement

S woser e

Connection Options

Preview Database Changes to be Applied
Connect to DBMS
SET @0LD_UNIQUE_CHECKS=@a&UNIQUE_CHECKS, UNIQUE_CHECKS=0;
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Changes to Apply

"educational_id™ INT(11) NOT MULL,
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DEFAULT CHARACTER SET = utfg

COLLATE = utf8_general_ci;
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Review DB Changes
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[
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SET SQL_MODE=@0LD_SQL_MODE;
SET FOREIGN_KEY_CHECKS=@0LD_FOREIGN_KEY_CHECKS;
SET UNIQUE_CHECKS=@0LD_UNIQUE_CHECKS;

] [ Copy to Clipboard ] [ skip DB changes and update model anly

[ ek || Beeate> || concd |

You may now save the SQL statement to a file or the clipboard, or execute the SQL statement. If you
choose to execute the change in MySQL Workbench, then you may optionally choose to skip "DB
changes" so that only your model is altered.

Synchronize With Any Source
To start the wizard, open a model and select Database and then Synchronize With Any Source from the

main menu. The steps are similar to the Synchronize Model wizard, but with additional options to create
SQL script files, use SQL script files, or both. The following figure shows the Select Sources settings.
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Figure 9.55 Synchronize With Any Source: Select Sources

| Synchronize With Any Sou
Introductio
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Select Sources
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) ALTER Script File:

Notice how the source and destination types can be altered. The steps that follow depend on these source
and destination types, and the Synchronize Model describes the basic functionality of this wizard.

9.5.2 Compare and Report Differences in Catalogs

This facility enables you to create a report detailing the differences between your MySQL Workbench
model, and a live database or script. Choose Database, Compare Schemas from the main menu to run
the Compare and Report Differences in Catalogs wizard.

As the following figure shows, the first step in the wizard enables you to specify which catalogs to compare.
For example, you may choose to compare your live database against your current MySQL Workbench
model.
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Figure 9.56 Catalog Sources Selection

select S0
. frees Select Databases for Updates

Source — Database To Take Updates From

Model Schemata
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Destination — Database To Receive Updates

Model Schemata
Live Database Server
() Script File: | | Browse...

You then proceed through the wizard, providing connection information if accessing a live database. The
wizard then produces a catalog diff report showing the differences between the compared catalogs, as the
next figure shows.
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Figure 9.57 Catalog Differences Report
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9.6 Table Templates

Define table templates with commonly used columns and settings to create new tables from either a live
connection or while creating an EER model.

From the SQL editor, select Create Table Like from the Tables context menu, as shown in the next figure.
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Figure 9.58 New Table Template: SQL Editor
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Or while modeling, click the "Open the table template editor" icon under Modeling Additions, as the
following figure shows.
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Figure 9.59 New Table Template: Modeling
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After opening the Table Templates manager, make the adjustments and then click Apply to commit the
changes. The following figure shows an example of column, data type, and default values that you can
adjust for the user template.
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Figure 9.60 Table Templates Manager
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To open an existing template from the SQL editor, hover over the Create Table Like context menu and
select the desired table template. For modeling, double-click on a template in the right modeling sidebar.

9.7 Customizing DBDoc Model Reporting Templates
This section provides an overview of creating and modifying DBDoc Model Reporting templates, as used
by MySQL Workbench.

The MySQL Workbench DBDoc Model Reporting system is based on the Google Template System. This
discussion does not attempt to explain the Google Template System in detail. For a useful overview of
how the Google Template System works, see the Google document, How To Use the Google Template

System.

The templates employed by the DBDoc Model Reporting system are text files that contain Markers. These
text files are processed by the template system built into MySQL Workbench, and the markers replaced by
actual data. The output files are then generated. It is these output files, typically HTML or text, that are then

viewed by the user.
Markers can be of six types:
e Template Include

» Comment

» Set delimiter

* Pragma
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» Variable
» Section start and Section end

The last two are the most commonly used in MySQL Workbench templates and these important markers
are briefly described in the following sections.

» Variables

Variable usage in the templates is straightforward. Variables denoted by markers in the template file are
replaced by their corresponding data prior to the generated output file. The mapping between variables
and their corresponding data is stored by MySQL Workbench in a data dictionary. In the data dictionary,
the variable name is the key and the variable's corresponding data is the value. MySQL Workbench
builds the data dictionaries and fills it with the data contained in the processed model.

By way of example, the following code snippet shows part of a template file:

Tot al nunmber of Schemata: {{SCHEMA COUNT}}

In the generated output file, the variable { { SCHEMA COUNT} } is replaced by the number of schemata in
the model:

Total nunber of Schemata: 2
A variable can appear multiple times in the template file.
» Sections

Sections are used to perform iteration in the templates. When MySQL Workbench exchanges the
variables in a section for data, it does so iteratively, using all data in the data dictionary in which the
variable is defined. MySQL Workbench builds the data dictionaries according to the model currently
being processed.

Consider the following code snippet:

{ { #SCHEMATA} }
Schema: {{SCHEMA NAVE}}
{{/ SCHEMATA} }

In the preceding snippet, the section start and end are indicated by the { { #SCHEMATA} } and { {/
SCHEMATA} } markers. When MySQL Workbench processes the template, it notes the section and
iterates it until the variable data for { { SCHEMA_NANE} } in the corresponding data dictionary is
exhausted. For example, if the model being processed contains two schemata, the output for the section
might resemble the following:

Schema: Airlines
Schema: Airports

Data Dictionaries

It is important to understand the relationship between sections and data dictionaries in more detail. In a
data dictionary the key for a variable is the variable name, a marker. The variable value is the variable's
data. The entry for a section in a data dictionary is different. For a section entry in a data dictionary, the key
is the section name, the marker. However, the value associated with the key is a list of data dictionaries. In
MySQL Workbench each section is usually associated with a data dictionary. You can think of a section as
activating its associated dictionary (or dictionaries).
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When a template is processed, data dictionaries are loaded in a hierarchical pattern, forming a tree of data
dictionaries. This is illustrated by the following table.

Table 9.1 Data Dictionaries Tree

Data Dictionary Loads Data Dictionary

MAIN SCHEMATA

SCHEMATA TABLES, COLUMNS (Detailed is true), FOREIGN_KEYS
(Detailed is true), INDICES (Detailed is true)

TABLES REL_LISTING, INDICES_LISTING, COLUMNS_LISTING,
TABLE_COMMENT_LISTING, DDL_LISTING

COLUMNS_LISTING COLUMNS (Detailed is false)

REL_LISTING REL (Detailed is false)

INDICES_LISTING INDICES (Detailed is false)

The root of the tree is the main dictionary. Additional dictionaries are loaded from the root to form the
dictionary tree.

the main dictionary. If a variable is not found in the main dictionary (which can be
thought of as associated with the default, or main, section), no data is generated in

Note
@ If a template has no sections, any variables used in the template are looked up in
the output file for that marker.

Evaluation of variables

The tree structure of the data dictionaries is important with respect to variable evaluation. As variables are
defined in data dictionaries, their associated values have meaning only when that particular data dictionary
is active, and that means when the section associated with that data dictionary is active. When a variable
lookup occurs, the system checks the data dictionary associated with the current section. If the variable
value can be found there, the replacement is made. However, if the variable's value is not found in the
current data dictionary, the parent data dictionary is checked for the variable's value, and so on up the tree
until the main data dictionary, or root, is reached.

Suppose that we want to display the names of all columns in a model. Consider the following template as
an attempt to achieve this:

Col umn Name: {{ COLUVN_NANE} }

This template produces no output, even for a model that contains one or more columns. In this example,
the only data dictionary active is the main dictionary. However, COLUVN NANE is stored in the COLUMNS
data dictionary, which is associated with the COLUMNS section.

With this knowledge, the template can be improved as follows:

{{#Ca.uwns} }
Col utm Nane: {{ COLUMN_NAME} }
{{/ cauwns} }
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This still does not produce output. To see why, see Table 9.1, “Data Dictionaries Tree”. The COLUVWNS data
dictionary has the parent dictionary COLUVNS_LI STI NG COLUWNS_LI STI NG has the parent TABLES,
which has the parent SCHEMATA, whose parent is the main dictionary. Remember that for a dictionary to be
involved in variable lookup, its associated section must currently be active.

To achieve the desired output, the template must be something like the following:

{{#SCHEMATA} }

{{#TABLES} }

{{#COLUMNS_LI STI NG }
{{#COLUWNS} }

Col umm Nane: {{COLUWN_NAME}}
{{/ COLUWNS} }

{{/ COLUMNS_LI STI NG }

{{/ TABLES} }

{{/ SCHEMATA} }

The following template is the same, but with explanatory comments added:

{{! Main dictionary active}}

{{#SCHEMATA}} {{! SCHEMATA dictionary active}}

{{#TABLES}} {{! TABLES dictionary active}}

{{#COLUWNS_LI STING} {{! COLUMNS LI STING dictionary active}}
{{#COLUWNS}} {{! COLUMNS dictionary active}}

Col um Nane: {{COLUWN _NAME}} {{! COLUWN_NAME vari abl e is | ooked-up,
and found, in COLUMNS data dictionary}}

{{/ coLuws} }

{{/ COLUMNS_LI STI NG} }

{{/ TABLES} }

{{/ SCHEMATA} }

Imagine now that for each column name displayed you also wanted to display its corresponding schema
name, the template would look like this:

{{#SCHEMATA} }

{{#TABLES} }

{{#COLUMNS_LI STI NG }

{{#COLUWNS} }

Schema Nanme: {{SCHEMA NAME}} Col utm Name: {{COLUMN_NAME}}
{{/ COLUWS} }

{{/ COLUMNS_LI STI NG }

{{/ TABLES} }

{{/ SCHEMATA} }

When variable lookup is performed for SCHEMA_NANE, the COLUVNS dictionary is checked. As the variable
is not found there the parent dictionary will be checked, COLUVNS_LI STI NG, and so on, until the variable
is eventually found where it is held, in the SCHEMATA dictionary.

If there are multiple schemata in the model, the outer section is iterated over a matching number of times,
and SCHENMA NAME accordingly has the correct value on each iteration.

It's important to always consider which dictionary must be active (and which parents) for a variable to be
evaluated correctly. The following section has a table that helps you identify section requirements.
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9.7.1 Supported Template Markers

The following table shows the supported markers. These markers can be used in any template, including

custom templates.

Using the table

The table shows which variables are defined in which sections. The variable should be used in its correct
section or its value will not be displayed. If a variable t ype is a variable, then the table describes its data
dictionary, and a parent dictionary if t ype is a section. Also remember that the data dictionaries used to
perform variable lookups form a hierarchical tree, so it is possible to use a variable in a child section that is

defined in a parent section.

Table 9.2 Supported Template Markers

Marker text

Type

Data Dictionary or Parent
Dictionary

Corresponding data

TITLE

Variable

MAIN

Title of the report

GENERATED

Variable

MAIN

Date and time when the report
was generated

STYLE_NAME

Variable

MAIN

The name of the style selected
in MySQL Workbench, this

is typically used to load the
corresponding CSS file,
depending on the name of

the style selected in MySQL
Workbench

SCHEMA_COUNT

Variable

MAIN

The number of schemata in
the model

PROJECT_TITLE

Variable

MAIN

Project title as set for
the model in Document
Properties

PROJECT_NAME

Variable

MAIN

Project name as set for
the model in Document
Properties

PROJECT_AUTHOR

Variable

MAIN

Project author as set for
the model in Document
Properties

PROJECT_VERSION

Variable

MAIN

Project version as set for
the model in Document
Properties

PROJECT_DESCRIPTION

Variable

MAIN

Project description as set
for the model in Document
Properties

PROJECT_CREATED

Variable

MAIN

Automatically set for the model
project, but as displayed in
Document Properties

PROJECT_CHANGED

Variable

MAIN

Automatically set for the model
project, but as displayed in
Document Properties
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Marker text

Type Data Dictionary or Parent

Dictionary

Corresponding data

TOTAL_TABLE_COUNT

Variable |MAIN

The number of tables in all
schemata in the model

TOTAL_COLUMN_COUNT

Variable |MAIN

The number of columns in all
tables in all schemata in the
model

TOTAL_INDEX_COUNT

Variable |MAIN

The number of indexes in the
model

TOTAL_FK_COUNT

Variable |MAIN

The number of foreign keys in
the model

SCHEMATA

Section |MAIN

Used to mark the start and end
of a SCHEMATA section; the
SCHEMATA data dictionary
becomes active in this section

SCHEMA_NAME

Variable |SCHEMATA

The schema name

SCHEMA_ID

Variable |SCHEMATA

The schema ID

TABLE_COUNT

Variable |SCHEMATA

The number of tables in the
current schema

COLUMN_COUNT

Variable |SCHEMATA

The number of columns in the
current schema

INDICES_COUNT

Variable |SCHEMATA

The number of indexes in the
current schema

FOREIGN_KEYS_COUNT

Variable |SCHEMATA

The number of foreign keys in
the current schema

TABLES Section |SCHEMATA Marks the start and end of a
TABLES section; the TABLES
data dictionary becomes active
in this section

TABLE_NAME Variable |TABLES The table name

TABLE_ID Variable |TABLES The table ID

COLUMNS_LISTING

Section |TABLES

Marks the start and end of a
COLUMNS_LISTING section;
the COLUMNS_LISTING data
dictionary becomes active in
this section

COLUMNS Section |COLUMNS_LISTING Marks the start and end of
a COLUMNS section; the
COLUMNS data dictionary
becomes active in this section
COLUMN_KEY Variable |COLUMNS Whether the column is a

primary key

COLUMN_NAME

Variable |COLUMNS

The column name

COLUMN_DATATYPE

Variable |COLUMNS

The column data type

COLUMN_NOTNULL

Variable |[COLUMNS

Whether the column permits
NULL values
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Marker text Type Data Dictionary or Parent Corresponding data
Dictionary
COLUMN_DEFAULTVALUE |Variable |COLUMNS The column default value
COLUMN_COMMENT Variable |COLUMNS The column comment
COLUMN_ID Variable |COLUMNS The column ID
COLUMN_KEY_PART Variable |COLUMNS (if detailed) The column key type
COLUMN_NULLABLE Variable |COLUMNS (if detailed) Can the column contain NULL
values
COLUMN_AUTO_INC Variable |COLUMNS (if detailed) Does the column auto-
increment
COLUMN_CHARSET Variable |COLUMNS (if detailed) The column character set
COLUMN_COLLATION Variable |COLUMNS (if detailed) The column collation
COLUMN_IS_USERTYPE Variable |COLUMNS (if detailed) Whether the column is a user
type
INDICES_LISTING Section |TABLES Marks the start and end of an
INDICES_LISTING section;
the INDICES_LISTING data
dictionary becomes active in
this section
INDICES Section |INDICES_LISTING Marks the start and end of
an INDICES section; the
INDICES data dictionary
becomes active in this section
INDEX_NAME Variable |INDICES The index name
INDEX_PRIMARY Variable |INDICES Whether this is a primary key
INDEX_UNIQUE Variable |INDICES Whether this is a unique index
INDEX_TYPE Variable |INDICES The index type; for example,
PRIMARY
INDEX_KIND Variable |INDICES The index kind
INDEX_COMMENT Variable |INDICES The index comment
INDEX_ID Variable |INDICES The index ID
INDEX_COLUMNS Section |INDICES Marks the start and end of an
INDEX_COLUMNS section;
the INDEX_COLUMNS data
dictionary becomes active in
this section
INDEX_COLUMN_NAME Variable |INDEX COLUMNS The index column name
INDEX_COLUMN_ORDER Variable |INDEX_ COLUMNS The index column order;

for example, ascending,
descending

INDEX_COLUMN_COMMENT

Variable

INDEX_COLUMNS

The index comment

INDEX_KEY_BLOCK_SIZE

Variable

INDEX_COLUMNS (if
detailed)

The index key-block size
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Marker text Type Data Dictionary or Parent Corresponding data
Dictionary
REL_LISTING Section |TABLES Marks the start and end of a
REL_LISTING section; the
REL_LISTING data dictionary
becomes active in this section
REL Section |REL_LISTING Marks the start and end of a
REL section; the REL data
dictionary becomes active in
this section
REL_NAME Variable |REL, FOREIGN_KEYS The relationship name
REL_TYPE Variable |REL, FOREIGN_KEYS The relationship type
REL_PARENTTABLE Variable |REL, FOREIGN_KEYS The relationship parent table
REL_CHILDTABLE Variable |REL, FOREIGN_KEYS The relationship child table
REL_CARD Variable |REL, FOREIGN_KEYS The relationship cardinality
FOREIGN_KEY_ID Variable |REL Foreign key ID
FOREIGN_KEYS Section |SCHEMATA Marks the start and end of
a FOREIGN_KEYS section;
the FOREIGN_KEYS data
dictionary becomes active in
this section
FK_DELETE_RULE Variable |FOREIGN_KEYS The foreign key delete rule
FK_UPDATE_RULE Variable |FOREIGN_KEYS The foreign key update rule
FK_MANDATORY Variable |FOREIGN_KEYS Whether the foreign key is
mandatory
TABLE_COMMENT _LISTING |Section |TABLES Marks the start and end of a
TABLE_COMMENT_LISTING
section; the
TABLE_COMMENT_LISTING
data dictionary becomes active
in this section
TABLE_COMMENT Variable |TABLE_COMMENT_LISTING |The table comment
DDL_LISTING Section |TABLES Marks the start and end of a
DDL_LISTING section; the
DDL_LISTING data dictionary
becomes active in this section
DDL_SCRIPT Variable |DDL_LISTING Display the DDL script of

the currently active entity;
for example, SCHEMATA,
TABLES

9.7.2 Creating a Custom Template

In the simplest case, a template consists of two files: a template file, which has a . t pl extension, and
a special file i nf o. xm . The i nf 0. xni file has important metadata about the template. A third file is
optional, which is the preview image file. This preview file provides a thumbnail image illustrating the

appearance of the generated report.
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One of the easiest ways to create a custom template is to make a copy of any existing template.

For example, the following procedure describes how to make a custom template based on the Text
Basi ¢ template.

1. Navigate to the folder where the templates are stored. Assuming that MySQL Workbench has been
installed into the default location on Windows, this would be C: \ Program Fi | es\ MySQL\ MySQL
Wor kbench 5.0 SE\ nodul es\ dat a\ wb_nodel _reporti ng.

2. Copythe Text Basi c.tpl folder. The copy can be given any suitable name; for example,
Custom Basic.tpl.

3. Editthe i nfo. xnl file to reflect your custom template. The unedited file in this case is shown here:

<?xm version="1.0"?>
<dat a>
<val ue type="object" struct-name="wor kbench. nodel . reporti ng. Tenpl at el nf 0"
i d="{ BD6879ED- 814C- 4CA3- A869- 9864F83B88DF} " st ruct - checksum="0xb46b524d" >
<val ue type="string" key="description">
A basic TEXT report listing schemata and objects

</ val ue>
<val ue type="string" key="nane">HTM. Basi c Franme Report</val ue>
<val ue type="list" content-type="object"

cont ent - st ruct - nanme="wor kbench. nodel . reporti ng. Tenpl at eSt yl el nf 0"
key="styl es">
<val ue type="object" struct-name="wor kbench. nodel . reporting. Tenpl at eSt yl el nf 0"
i d="{7550655C- CD4B- 4EB1- 8FAB- AAEE49B2261E}" st ruct - checksum="0xab08451b" >
<val ue type="string" key="description">
Designed to be viewed with a fixed sized font.
</ val ue>
<val ue type="string" key="nane">Fi xed Size Font</val ue>
<val ue type="string" key="previ e nageFi | eNane" >
previ ew_basi c. png
</ val ue>
<val ue type="string" key="styl eTagVal ue">fi xed</ val ue>
</ val ue>
</ val ue>
<val ue type="string" key="mai nFi | eNane">report.txt</val ue>
</ val ue>
</ dat a>

The file defines wwo objects: the Tenpl at el nf o object and the Tenpl at eSt yl el nf o object. These
objects contain information about the template that will be displayed in the DBDoc Model Reporting
wizard main page.

4. Change the object GUIDs that are used in the file. In this example, there are two that need replacing:

i d="{ BD6879ED- 814C- 4CA3- A869- 9864F83B88DF} "

i d="{7550655C- CD4B- 4EB1- 8FAB- AAEE49B2261E} "

Generate two new GUIDS. This is done using a suitable command-line tool, and there are also free
online tools that generate GUIDs. MySQL's UUI D( ) function also generates GUIDs:

nysql > SELECT UUI X)) ;

fr=cccccocscoscoscossccccoscoscoscosossoe +
[ uulD() |
fr=cccccocscoscoscossccccoscoscoscosossoe +
| 648f4240- 7d7a- 11e0- 870b- 89c43de3bd0a

fr=cccccocscoscoscossccccoscoscoscosossoe +
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Once you have the new GUID values, edit the i nf 0. xmi file accordingly.

Edit the textual information for the Tenpl at el nf o and Tenpl at eSt yl el nf o objects to reflect the
purpose of the custom template.

The modified file will now look something like the following:

<?xm version="1.0"?>
<dat a>
<val ue type="object" struct-name="wor kbench. nodel . reporti ng. Tenpl at el nf 0"
i d="{cac9ba3f - ee2a- 49f 0- b5f 6- 32580f ab1640}" struct-checksun="0xb46b524d" >
<val ue type="string"
key="descri pti on">
Cust om basic TEXT report listing schemata and obj ects.

</ val ue>
<val ue type="string" key="nane">Custom Basic text report</val ue>
<val ue type="list" content-type="object"

cont ent - st ruct - nane="wor kbench. nodel . reporti ng. Tenpl at eSt yl el nfo" key="styl es">
<val ue type="object"
st ruct - nane="wor kbench. nodel . reporti ng. Tenpl at eSt yl el nf 0"
i d="{39e3b767- a832- 4016- 8753- b4ch93aa2dd6}" struct-checksun="0xab08451b" >
<val ue type="string" key="description">
Designed to be viewed with a fixed sized font.
</ val ue>
<val ue type="string" key="nane">Fi xed Size Font</val ue>
<val ue type="string" key="previ e mageFi | eNanme" >pr evi ew _basi c. png</ val ue>
<val ue type="string" key="styl eTagVal ue">fi xed</ val ue>
</ val ue>
</ val ue>
<val ue type="string" key="mainFil eNane">custom report.txt</val ue>
</ val ue>
</ dat a>

Create the new template file. This too may best be achieved, depending on your requirements, by
editing an existing template. In this example the template file r eport .t xt . t pl is shown here:

Total nunber of Schemata: {{SCHEMA COUNT}}

{{#SCHEVMATA} }

{{SCHEMA NR}}. Schenm: {{SCHEMA NAME}}

## Tabl es ({{TABLE_COUNT}}) ##

{{#TABLES} } { { TABLE_NR_FMT}}. Tabl e: {{TABLE_NAME}}

{{#COLUWS_LI STI NG } ## Col utms ##

Key Colum Nanme Datatype Not Null Default Comment

{{#COLUWNS} } { { COLUWN_KEY} } { { COLUMN_NAMNE} } { { COLUMN_DATATYPE}} »

{{ COLUMN_NOTNULL} } { { COLUVN_DEFAULTVALUE} } { { COLUMN_COMVENT} }

{{/ COLUWNS} } {{/ COLUMNS_LI STI NG} }

{{#I NDI CES_LI STI NG } ## | ndi ces ##

Index Name Colums Primary Unique Type Kind Conmment

{{#1 NDI CES} } { { | NDEX_NANE} } { { #] NDI CES_COLUWNS} } { { | NDEX_COLUWN_NANE}} »

{{1 NDEX_COLUMN_ORDER} } { { | NDEX_COLUMN_COMMENT} } {{/ | NDI CES_COLUWMNS}} »

{{1 NDEX_PRI MARY} } { { | NDEX_UNI QUE} } { { | NDEX_TYPE} } { { | NDEX_KI ND} } { { | NDEX_COWMVENT} }
{{/ 1 NDI CES}}{{/| NDI CES_LI STI NG} }

{{#REL_LI STI NG } ## Rel ati onshi ps ##

Rel ati onship Nanme Relationship Type Parent Table Child Table Cardinality
{{#REL} }{{ REL_NAVE} } {{ REL_TYPE} } { { REL_PARENTTABLE} } { { REL_CHI LDTABLE} } { { REL_CARD} }
{{/ REL}}{{/ REL_LI STI NG }
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{{/ TABLES}}
{{/ SCHEMATA} }

End of MySQL Wor kbench Report
This template shows details for all schemata in the model.

The preceding template file can be edited in any way you like, with new markers being added, and
existing markers being removed as required. For the custom template example, you might want to
create a much simpler template, such as the one following:

Total nunber of Schemata: {{SCHEMA COUNT}}

{{#SCHEVATA} }
Schema Nane: {{SCHEMA_ NAME}}

## Tabl es ({{TABLE_COUNT}}) ##

{{#TABLES}}

Tabl e Nane: {{TABLE_NAMNE}}
{{/ TABLES} }

{{/ SCHEMATA} }

Report Generated On: {{CGENERATED}}

End of MySQL Wor kbench Cust om Report

This simplified report just lists the schemata and the tables in a model. The date and time the report
was generated is also displayed as a result of the use of the { { GENERATED} } variable.

The custom template can then be tested. Start MySQL Workbench, load the model to generate the
report for, select the Model, DBDOC - Model Reporting menu item. Then select the new custom
template from the list of available templates, select an output directory, and click Finish to generate the
report. Finally, navigate to the output directory to view the finished report.
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Chapter 10 Database Migration Wizard
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MySQL Workbench provides the ability to migrate ODBC-compliant databases to MySQL.

» Convert (migrate) different database types, including MySQL, across servers

» Convert tables and copy data, but will not convert stored procedures, views, or triggers

» Allows customization and editing during the migration process

* Works on Linux, macQOS, and Microsoft Windows

This is not an exhaustive list. The following sections discuss these and additional migration capabilities.

Setup may be the most challenging aspect of using the MySQL Workbench Migration Wizard. There is

the installation section, which describes setting up ODBC requirements for Linux, macOS, and Microsoft
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Windows, and the Database Product Specific Notes section that references setup conditions for each

RDBMS.

10.1 General Installation Requirements

The MySQL Workbench Migration Wizard uses ODBC to connect to a source database, except for MySQL.
You will need the ODBC driver installed that corresponds to the database you want to migrate from. For
example, PostgreSQL can be migrated with the psglodbc ODBC driver; Microsoft SQL Server can be
migrated using the native Microsoft SQL Server driver on Windows or with FreeTDS on Linux and macOS.

The following figure shows the general components involved in an ODBC connection.

Figure 10.1 MySQL Workbench migration installation diagram

MS SQL %
Server [T
Other -
RDBMS

m——p | ODBC Driver

—+ | ODBC Driver

MySQL g

client side

Manager

HHM““‘ ODBC Driver

MySQL

MySQL
Woarkbench |7 | g

-

When specifying the source RDBMS, you can either use a data source configured externally, or provide
the individual connection parameters to MySQL Workbench. If you already have an ODBC Data Source
configured in your system, then you can use that in MySQL Workbench.

Y

Note

The migration process does not support source or target RDBMS connections
through SSH.

A workaround is to set up an encrypted tunnel, and then treat the MySQL target as
a standard TCP (unencrypted) connection.

10.1.1 ODBC Libraries

K

Note

This section may be skipped when using a MySQL Workbench binary that is
provided by Oracle.

An ODBC Driver Manager library must be present. Both Windows and macOS provide one.

Linux

i ODBC: MySQL Workbench binaries provided by Oracle already include iODBC and no additional action
is required. If you compile it yourself, you must install iODBC or unixODBC. iODBC is recommended. You
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can use the iODBC library provided by your distribution by installing the libiodbc2 package on Debian
based systems, or libiodbc on RPM based systems.

pyodbc: is the Python module used by MySQL Workbench to interface with ODBC, and may be used to
migrate ODBC compliant databases such as PostgreSQL and DB2. In Windows and macQOS, it is included
with Workbench. In Linux, binaries provided by Oracle also include pyodbc.

If you're using a self-compiled binary, make sure you have the latest version, and that it is compiled against
the ODBC manager library that you chose, whether it is iODBC or unixODBC. As of version 3.0.6, pyodbc
will compile against unixODBC by default. If you are compiling against iODBC then you must perform the
following steps:

1. For compiling, make sure you have the iODBC headers installed. For Linux, the name depends on
your system's package manager but common names are | i bi odbc- devel (RPM based systems)
or | i bi odbc2- dev (Debian based systems). For macOS, the headers come with the system and no
additional action is required for this step.

2. Inthe pyodbc source directory, edit the setup.py file and around line 157,
replace the following line: settings['libraries'].append(' odbc') with
settings['libraries'].append('iodbc')

3. Execute the following command as the root user: CFLAGS="i odbc-confi g --cfl ags’
LDFLAGS="i odbc-config --l1ibs" python setup.py install

10.1.2 ODBC Drivers

For each RDBMS, you need its corresponding ODBC driver, which must also be installed on the
same machine that MySQL Workbench is running on. This driver is usually provided by the RDBMS
manufacturer, but in some cases they can also be provided by third party vendors or open source projects.

Operating systems usually provide a graphical interface to help set up ODBC drivers and data sources.
Use that to install the driver (i.e., make the ODBC Manager "see" a newly installed ODBC driver). You can
also use it to create a data source for a specific database instance, to be connected using a previously
configured driver. Typically you need to provide a name for the data source (the DSN), in addition to the
database server IP, port, username, and sometimes the database the user has access to.

If MySQL Workbench is able to locate an ODBC manager GUI for your system, the Open ODBC
Administrator button on the migration wizard's overview page will open it.

e Li nux: There are a few GUI utilities, some of which are included with unixODBC. Refer to the
documentation for your distribution. iODBC provides i odbcadnt gt k.

* macOS: You can use the ODBC Administrator tool that is separate download from Apple, or an ODBC
Management tool from a different vendor. If the tool is installed in the / Appl i cations/Utilities
folder, you can start it using the Open ODBC Administrator button.

e Mcrosoft W ndows: You can use the Data Sources (ODBC) tool under Administrative Tools. If
present, the Open ODBC Administrator button will start it.

ODBC Driver architecture
@ Since the ODBC driver needs to be installed in the client side, you will need an

ODBC driver that supports your clients operating system and architecture. For
example, if you are running MySQL Workbench from Linux x64, then you need a
Linux x64 ODBC driver for your RDBMS. In macOS, MySQL Workbench is built as
a 32-bit application, so you need the 32-bit drivers.

341



Migration Overview

10.2 Migration Overview

The Migration Wizard performs the following steps when migrating a database to MySQL.:
1. Connects to the source RDBMS and retrieves a list of available databases/schemas.

2. Reverse engineers selected database/schemas into a internal representation specific to the source
RDBMS. This step will also perform the renaming of objects/schemas depending on the type of object
name mapping method that is chosen.

3. Automatically migrates the source RDBMS objects into MySQL specific objects.
a. Target schema objects are created.
b. Target table objects are created.
i. Columns for each table are copied.
A. Data types are mapped to MySQL data types.
B. Default values are mapped to a MySQL supported default value, if possible.
ii. Indexes are converted.
iii. Primary Keys are converted.
iv. Triggers are copied, and commented out if the source is not MySQL.
c. Foreign Keys for all tables (of all schemas) are converted.
d. View objects are copied, and commented out if the source is not MySQL.
e. Stored Procedure and Function objects are copied, and commented out if the source is not MySQL.
4. Provides an opportunity to review the changes, for editing and correcting errors in the migrated objects.

5. Creates the migrated objects in the target MySQL server. If there are errors, you can return to the
previous step and correct them, and retry the target creation.

6. Copy data of the migrated tables from the source RDBMS to MySQL.

MySQL Workbench provides support for migrating from some specific RDBMS products. The Migration
Wizard will provide the best results when migrating from such products. However, in some cases, other
unsupported database products can also be migrated by using its Generic database support, as long as
you have an ODBC driver for it. In this case, the migration will be less automatic, but should still work
nonetheless.

10.2.1 A Visual Guide to Performing a Database Migration

This example migrates a Microsoft SQL Server database to MySQL and includes an image for each step.

From MySQL Workbench, choose Database and then Migrate to open the migration wizard and display
the migration wizard overview (see the figure that follows).
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Overview

Figure 10.2 MySQL Workbench migration: Overview

TR
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Migration Task Lisk Overview

OVERVIEW

Welcome to the MySQL Workbench Migration Wizard

SOURCE & TARGET This wirard wil assist you in migrating bsbles and dats Fom 2 supported datshase system to MySGL.
fou can sl use this to copy databases fFom one My30L inskance o another.

Source Selection
Target Selection Prerequisites

Fetch Schemas List Before starting, chedk the folowing preparation steps:

Shemas Selection - The Migration Wizard uses COEC o connect to the source database. You must have an OOEC drver for

Reverse Engineer Source the source database instaled and configured, as Workbendh does not bunde any sudh driveers,
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DBJECT MIGHATION
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Migration - Make sure you have prvieges i read schema nformabon and data from the source database and
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Manual Editing
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Create Schemas
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The generic support is capable of migrating tables from many RDBMS that can be connected io using GOBC,
DATA MIGRATION although certan type mappings may nat be performed correctiy. A manual mapping step is provided for

Data Transfer Setup reviewing and fadng any migration problems that could ocour,

Bulk Data Transier

REPORT
Migration Report Stark Migration

It describes the prerequisites and requirements that should be understood before proceeding further. The
Open ODBC Administrator option will load odbcad32. exe, and is used to confirm that the ODBC Driver
for SQL Server is installed, and to make configuration changes if needed.

Click Start Migration to continue.
Source Selection
Select the source RDBMS that is migrating to MySQL. Choose the Database System that is being

migrated and the other connection parameters will change accordingly. The following figure shows an
example of the connection session.
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Figure 10.3 MySQL Workbench migration: Source Selection (Parameters)
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Create Target Resulls - The database to connect to, Leave blank to select it later.
DATA MIGRATION
Data Transier Setup

Bulk Data Transter —
[] Stare connaction for futwe usags as
REPQRT

Migration Report

| =Bagk | et > | Cancdd I

Target Selection

The target is the MySQL database that will contain the newly migrated database (see the figure that
follows). The current Workbench MySQL connections will be available here, or you can choose Manage
DB Connections to create a new connection.
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Figure 10.4 MySQL Workbench migration: Target selection

Migration TaskList

Cwenview

SOURCE & TARGET
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Schemas Selection
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OBJECT MIGEATION
Sourge Objects
Migration
Kanual Editing
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Create Targel Resulls

DATA MIGRATION
Data Transier Setup
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Migration Report

Fetch Schemas List

Target Selection

Target RDBMS Conneclion Paramelers

Stared Connéction: .Mrc'unnwd'mn +  Sedect from seved comméction sattings

Connection Methed:  Standard [TCRfIF) = Method to use lo commect to e RDEMS

Paremetess |55 | advanced

Heslname:  {37.0.0.1 Mama or 1P address of the server hest. - TCPTP part.

Mame of the user to connect with.

The user’s password, Wil be requested later iFit's not set.

The schema to use as default schema, Leave Blank to solect it later,

[7] Stare connsction for futwe usags as

<toc ] [_het> | |

Cancel I

The Schemas list is retrieved from both the source and target RDBMS (see the figure that follows). This is
an automated and informational step that reports connection related errors and/or general log information.

Click Next to continue.
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Figure 10.5 MySQL Workbench migration: Fetch Schemas List

Tools  Scripting  Help
Migration TaskList Fetch Sthema List
DOVERVIEW
Owverview The fellawing tasks will now be performed. Please manilor the exeation.

SOURCE & TARGET The names of availabie schemas wil be retrizved from the seurce RDEMS. The acoount wsed for
te connection wil nead 1o have approprate privileges for isling and reading the schamas you
Source Selection want o migrate. Target RDEMS connection s2ttings will dso be chacked for validity.

Targel Selection

Fetch Schemas List
Scnemas Selection @ Conmect to source DEMS
Reverse Engineer Saurce & Chedk Largel DEMS conmection
OBJECT MIGRATION i Reuisve schema list from source
Source Objects
Migration
Kanual Editing
Target Creation Opti Finighed parforming tasks.
arget Creation Options Chck [Mext ] ta continue.
Create Schemas
Create Target Results Massagelag
Chedk target DEMS connection. ..
DATA MIGRATION = Connecting tn target...
Data Transter setup Connecting to Mysql@127.0,0. 1:3306...
Bulk: Diata Transfer gﬁﬁ"ﬁ to My=ql@127.0,0. 1:3305...
Ched: target DEMS connection dane
REPORT Retrigve schema list from source....
- Chading connection, .
Migration Heport
wigration Repo - Fetching cataleg names...
- Fetdhing schema namas...
- Fetching schema names from AdventureiVorks,.,.,

Schemas Selection
Choose the schemas you want to migrate.

"Schema Name Mapping Method" options while migrating Microsoft SQL Server:

» Keep schemas as they are: Catalog.Schema.Table -> Schema.Table: This will create multiple
databases, one per schema.

* Only one schema: Catalog.Schema.Table -> Catalog.Table: Merges each schema into a single
database. The following figure shows an example of this mapping method.

» Only one schema, keep current schema names as a prefix: Catalog.Schema.Table ->
Catalog.Schema_table: Preserves the schema name as a prefix.
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Figure 10.6 MySQL Workbench migration: Schemas Selection

|& MySQL Workbench
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OVERVIEW

Ovendew Select the schemata you want to migrate:
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Sousce Seledion v ] AdventureWorks
Target Selection r - _J e

3 = HemanResourees
Feteh Schiemas List -

L
w1 [ person
SE 5 rodveion
Feverie Engineer source (] = Purchasing
» [0 =] Sales
OBJECT MIGRATION
Source Objects iindiermsis calecis
Migration
Manual Editing Schema Name Mapping Methad
Target Creation Options Chogse how the reverse engneered schemas and chjects should be mapped.
Create Schemay

Create Target Results ) Keep schemas a5 they aret Cataleg.Schema, Table - Schema. Table
DATA MIGRATION @ Only one schema: Catalog.Sdvema.Table < Cataleg. Table

Diata Transfer Setup ) Cnly one schema, keep ourrent schema names as & prefix: Catalog.Schema, Table -> Cataleg.Schema_Table
Bulk Data Transfer

REFORT
Migration Repart

__ Carce

Source DBMS connection ic OK

Reverse Engineer Source

The source metadata is fetched from the source RDBMS and then is reverse-engineered. This is an
automated and informational step that reports related errors, general log information, or both (see the
figure that follows). View the logs and then click Next to continue.
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Figure 10.7 MySQL Workbench migration: Reverse Engineer Source
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Migratian Task List Reversa Engingsr Saurce

OVERVIEW

Cverdew

SOURCE & TARGET
Source Selection
Target Selection
Fatch Schemas List
Srhemas Selection

OBJECT MIGRATION
Source Objects
Migration
Manual Editing
Target Creation Options
Create Schemas

Create Target Results

DATA MIGRATION
Dala Transfer Selup
Bulk Data Transfer

REPORT
Migration Repart

Selected schema metadata wil naw be fetched from the source RDBMS and reverse engneered
s that its structure can be determned.

@ Comnect w source DEMS
#  Raeverse engnesr selectad schemas
“  Postprocassng of reverse engineered schemas

Finished performing tadks,
Chick [Maxt >] to contnue.

Mezzags Lag

- Reverse engineering of foreign keys in table HumanRescurces Emplayee completed

- Reverse engineering of foreign keys in table HumanResources, EmplayeeAddress completed

- Reverss enginsering of forsign keys in table HumanResources, EmplayeeDepartmentiistory completsd
-Reverss enginsering of forsign keys in table HumanRescurces EmplayssPayHistory completed
- Reverss engineering of forsign keys in fable HumanResources, JabCandidats completed

- Reverss engineering of foreign keys in tabls HumanResources, Shift completed

- Second pass of teble reverse engineering for schema HumanResources completed!

- Reverss engineering complated|

Reverse engnesr selected schemes finshed

Past-processng of reverse enginecred schemas...

Merging reverse engineered schema objscts into a single schema....
Post-processng of reverss enginesred schemas done

Firished performing tasks.

Source DBMS connection is OK

Source Objects

The discovered objects from the Reverse Engineer Source stage are revealed and made available. As
the next figure shows, the results include Table, View, and Routine objects, with only the Table objects
being selected by default.
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Figure 10.8 MySQL Workbench migration: Source Objects

'R MySQL Workbench
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File Edit View Database Tools Scriping Help

|
Migration Tazk List Source Objacts
OVERVIEW

Ovendew You may sefect the ohjects to be migrated in the sts befow.
Al tables wil be migrated by defoult.
SOURCE & TARGET

Source Sélection

Target Selection ! ] Migrate Table objects
- i

Feteh Schemas List LT 7total, 7 eelected

Schemas Seledtion

Reverie Engineer Source

e | Migrate View objects
OBJECT MIGRATION ZH 6 total, 0 selectad

Source Objects
Migration
Manual Edating - 2

ek ting 1 Migrate Routine ohiects
Target Creation Options 1 3 total, 0 selected
Create Schemas

Show Selection |

Create Target Results

DATA MIGRATION
Data TransTer Setup
Bulk Data Transfer

HEFORT
Migration Repait

Source DBMS connection is OK

Migration

The migration process now converts the selected objects into MySQL compatible objects (see the figure
that follows). View the logs and then proceed.
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Figure 10.9 MySQL Workbench migration: Migration

Scriping  Help

Migration Task List Migration

Reverse engineered objects from the souroe RDBMS will nove be automabcaly
comverted inka MySQL compatiole obiects. Default datatype and default column value
SOURCE & TARGET mappings will be used, You wil be able to review and edit generated objects and column
. definitions in the Manual Edibng step.

Source Selection
Target Selection
Fetch Schemas List & Migrate Selected Objects
Sthemas Selection & Generate 50U CREATE Statements

Reverse Engineer Source
OBJECT MIGRATION

sourte Objects Finished performing tacks.
i e 118 o

Manual Editing Message Lag
Target Creation Options
Startirg...
Migrate Selected Objects....
Create Target Results -Migrating...
- Migrating schema AdventureWarks. ..
DATA MIGRATION - IMigrating schema caontents for schema AdventureiWorks
-Teble AdvenlhureWorks Department migrated
Data Transter Setug -Table AdventureWorks Employes migrated
~Table AdventureWorks Ermployestddress mgrated

SRR, -Teble AdvenlureWorks EmployeeDepar tmeniHistor y migrated
—— - Table AdventureWorks EmployeePayHstory migrated
REFORT -Table AdventureWorks. JohCandidate migrated

Migration Report -Teble AdventureWorks Shift migrated
- Finalizing foreign key migration, ..
- Migration firished
Migrate Selected Objecls firnshed
Genzrate S0L CREATE Stalements....
- Generating SQL...
Generate S0L CREATE Stalemenls fnished
Firihed performing Lasks.

Create Schemas

Sournce DBMS connection is OK

Manual Editing

There are three sections to edit, which are selected by using the View select box on the top right. The
Show Code and Messages button is available with every view and it will show the generated MySQL
code that corresponds to the selected object.

» Migration Problems: This will either report problems or display "No mapping problems found." It is an
informational screen. The following figure shows an example of this type of message.
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Figure 10.10 MySQL Workbench migration: Manual Editing (Migration Problems)

&) MySOL Warkbenel
n Migration =

File Edit View (Database Tools Scrpting  Help

Migration Task List Manual Editing -
OVERVIEW

COveriewr Review and edtmigrated objects, You can manually edi the generated SOL before agplying them o the target database.
SOURCE & TARGET Wiew: | Migration Problem I

Source Selection Migratian Prablems

&l Objects
Target Selection

Column Mappings
Feteh Schemas List
Schemas Seledion
Reverse Engineer Source

OBJECT MIGRATION
Source Objects

Mo migration problems found. 2 wamina(s).
Use the View pulldoven menu to review al objects.

Fdigration

[rausieang |
Target Creation Options
Create Schemas

Create Target Results

DATA MIGRATION
Data Transfer Setup
Bulk Data Transter

REPORT
Kdigration Report

urce DBMS connection is QK

« All Objects: An object view that allows you to view and edit the object definitions. Double-click on a row
to modify a target objects name. The following figure shows an example of this type of message.
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Figure 10.11 MySQL Workbench migration: Manual Editing (All Objects)
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OVERVIEW
Overnview Review and adit migrated objects. You can manualy edt the generated SCL bafore 2pplying them to the target database.

SOURCE & TARGET Migrated Objects vigw: Al Objacts

Source Selection Source Object Targek Chject Migratien Message
Target Seledion » nia ©) preamble
. ¥ o AdventureWerks = AdventureWarks Callztion Latin_General_C3_ASmigrated to utfg_gen.
Fetch Schemas List - = i = - s A
¥ Tables Tables 4 Migration warnings, expand to view
Schemas Selection [ 3 :| Department i| Department
Reverse Enginesr Source (11| Emplayee | Employes & Migration warnings, expand to view
o ¥ 1| Employeeaddress | Employesaddres % Migration warnings, xpand to visw
OBJECT MIGRATION ¥ Columns Columns 4 Migration wamings, expand to view
Soufee Objects B | Employeeld INT ! EmployeslD INT
Wigration B AddressTD INT ¢ AddressID INT
F o rowguid UNIQUEIDENTIFIER(1E) & rowguid WARCHAR[EA) % Default value newid{) is not supparted
Edi N =
= g » & MadifiedDate DATETIME o MaodifiedDate TIMESTAMP Default value is getdate(), sotype was changed fram..
Target Creation Optians Tndices Indices

Create Sthemas Foreigneys Foreignkeys

Creale Targe! Resulls Triggers Triggers
¥ |1l EmployeeleparimentHistory || EmployesDepartmentHis
DATA MIGRATION || EmployeefayHistony | EmployeePayHistary

Data Transter Setup » 5 JohCandidaz | Jabcandidate
» (L] Shift 1| shift
» Views Views
B Rautines Routings
> nfa ) Postemble

Bulk Diata Transfer

FEPORT
Migiation Repart

4 M

‘fau can rename target schemas and tabies and change column defindions by didang them ance selected,

0L CREATE Saipt for Selected Chject

il H CREATE TABLE IF NOT EXISTS ~Adventure\Works . EmployocAddress -

2 “Empleyeell” INT NOT HULL COMMENT "Primary key. Foreign key to Employee.Er [T Lod edited SQL
“AddressID” INT NOT NULL COMMENT ‘Fomary key. Foreign key to Address.Addre .
“rowguid” VARCHAR{S=) UNIQUE NOT NULL COMMENT 'ROWGUIDCOL number u [T comment cut
“ModifiedDate” TIMESTAMP NOT NULL DEFAULT CURRENT_TIMESTAMP COMMI
PRIMARY KEY [ Employeell’, “AddresslD’ )]

COMMENT = 'Cross-referance table mapping employees to their address(es).”

Discard Changes

Hide Code and Messages: < Badk Next =

Source DBMS conn

» Column Mappings: Shows all of the table column mappings, and allows you to individually review and
fix the mapping for all column types, default values, and other attributes. The following figure shows an
example of this type of message.
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Figure 10.12 MySQL Workbench migration: Manual Editing (Column Mappings)
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Source Objects Adve.. U Employed Employesld  INT [+ ddventureitionis | Employede.. ! Employer—
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Adve. U] Employond { DeparimentlD SMALLINT .-ﬂ AdventureWiosrks 1] EsrployeeDe Depadm
e Employesf.. & Rate MOMEY :':"] adventureWiosks ) EmployeePa. Rate
Sdve 2l Shift { Shdtin TENYINT = adventurewarns 1| Shet
Cieale Sthemig Adve. | JobCancidate & MocdiedDate  DATETIME |_4J getdanelh AdventureWoska ] JenCaadidate
Create Taeget Results Adve.. T ift > Sanfime  DATETIME &l ddvenureWosks | it
Adve.. i Shift » Moddledoate DATETIME [¥] gesdatel)y AdvertureWarks 11| Shft
DATA MIGRATION Adve.. Sl Shift @ EndTime DATETIME = adventureWosks 11l
Dats Tranisier Setup Adve. | Employedf.. o ModdiedDae DATETIME “"| webdase(d AdvenureWorks || ErployeePa
Adve.. ol Employest.. ¢ Payfreguancy  TENYINT = adventureWors (] Employesfa. & PayFragu

Bulk Data Transder adve. Jf JobCandidate { JobCardde. T = Adventurewodks [ JebCandidate | JobCand

REPORT ol m ] '
Wegration Report fou can rename target schemas and tables and change column de finlbors by diding thes once sefected,
S0l CHEATE Smipt fior Selected Obgect
= ERLJ\[L fﬂL\-LL IF NOT EXISTS "advertureworks . Shift’ {
P TINYINT UNSTGHED HOT NULL AUTO_TNCREMENT ff"MHFNT ‘Primary key for Shift
1 VHKCHI\H[ JHOT NULL LOHﬂEHT "‘!Il" desz

I'l\.MF‘ NLPI NULL 'IJ'LI ﬂUI.I' LUIU[LNT TIMESTAMP COMHENT 'Date and time the record was

il
2
3
4
5
&
7
8

Apgty Changes

nnection is OK

Target Creation Options

The schema may be created by either adding it to the target RDBMS, creating an SQL script file, or both.
The following figure shows the target creation options.
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Figure 10.13 MySQL Workbench migration: Target Creation Options
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Resnsise Engineer Sowrce

QEJECT MIGRATION
Source Objects
Migration
Blanual EQting

Target Creation Oplians

[7] ¥men schemas if ey akeady exist, Olbjects that already exist vwil not be recreated or updated,

Create Schemas
Create Target Results

DATA MIGRATION
Data TransTer Setup
Bulk Data Transfer

REFORT
Migration Repaort

Sourca DEMS connection is 0K

Create Schema

Now the schema is created (see the figure that follows). The complete log is also available here.
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Figure 10.14 MySQL Workbench migration: Create Schema

Fila Edit Wiew Daizbasa Tools Scripling Help
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ramiew The SOL soripts gensrated for the migrated schema objects will now be axecuted
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OBIECT MIGRATION
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Oick [Mext »] to continue,
Target Creation Options

EETETTE—

Creabe Target Results *StarfTme" DATETIME MOT NULL COMMENT ‘Shift start bme.,
*EndTime" DATETIME NOT MLLL COMMENT "Shift end Eme.,
DATA MIGRATION “ModfiecDiate” TIMESTAMP HOT HULL DEFALLT CURRENT_TINESTAMP COMMENT Date and fime the record was last updatet.,
Data Transfer Setup KEY ["Shifie 1}

PRIMARY
COMMENT = Wk shift loskup table.’
Bulk Data Transfer Soripts for 7 tebles, 0 vieves and 0 routines were executed for schema AdventursWerks
- Executing pastamble saiph..
REPORT Execute statement: SZT FOREIG_KEY_CHECKS = 1

- Schama created
Migration Report =a==s

Create Schemas and Objects firished
Finithad perfarming tasks,

Saurce DEMS cannection is OK

Create Target Results

The generated objects in this example are listed in the figure that follows, along with the error messages if
any exist.

The migration code may also be viewed and edited here. To make changes, select an object, edit the
guery code and then click Apply. Repeat this process for each object that will be edited. Finally, click
Recreate Objects to save the results.

execute the previous migration step (Create Schema) with the modified code, and
then continue the migration process. This also means that the previously saved

Note
@ The Recreate Objects operation is required to save any changes here. It will then
schema will be dropped.
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Figure 10.15 MySQL Workbench Migration: Create Target Results
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__! hdv:n!r_leWDrk:_fmnI:ue.ﬂdL’rE Enﬂ Seript executed sucr.estn:Iy L I"IIIIMAI':l‘I' KEY IS Ehi-;i‘ID' N
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Targat Creation Oplions
Create Schemas

Reverse Engineer Source

Cutput Messages

DATA MIGRATION
Data Transter Setup
Bulk Data Transfer

REPORT
Migrstion Repart

Recreate Objects

Source DEMS connection is OK

Data Transfer Setup

The next step transfers data from the source RDBMS to the target MySQL database. The setup screen
includes the following options:

Data Copy:

* Online copy of table data to target RDBMS: This method (default) will copy the data to the target
RDBMS.

» Create a batch file to copy the data at another time: The data may also be dumped to a file that can
be executed at a later time, or be used as a backup. This script uses a MySQL connection to transfer the
data.

» Create a shell script to use native server dump and load abilities for fast migration: Unlike the
simple batch file that performs a live online copy, this generates a script to be executed on the source
host to then generate a Zip file containing all of the data and information needed to migrate the data
locally on the target host. Copy and extract the generated Zip file on the target host and then execute the
import script (on the target host) to import the data into MySQL using a LOAD DATA call.

This faster method avoids the need to traffic all data through MySQL Workbench, or to have a
permanent network connection between the MySQL servers.

Note
@ This option was added in MySQL Workbench 6.3.0.
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Options (see the figure that follows for an example):

» Truncate target tables before copying data: In case the target database already exists, this will delete
said data.

» Worker tasks: The default value is 2. This is the number of tasks (database connections) used while
copying the data.

« Enable debug output for table copy: Shows debugging information.

Figure 10.16 MySQL Workbench Migration: Data Transfer Setup

Migration Task List Data Transfer Setup
OVERVIEW
Ovendew Select options for the copy of the migrated schema tables in the target MySOL server and dick [Next =] to execute.

SOURCE & TARGET Data Capy
Source Seledtion @ Onine copy of table data to targat ROEMS
Target Selection
Feteh Schemas List Create a batch fle to copy the data at another time
Sthemas Selection (C:Users\pholson\Desktop'\copy_migrated _tables. omd
Feverse Engineer Source

QBJECT MIGRATION

Create a ghel soript to use native server dump and load abdities for fact migration
Source Objects

C:\Uisersphaolson'{Deskctop \bulk_copy_tables.cmd
Migration = =

Manual Editing
Target Creation Options
Create Schemas

Create Target Results
Optons

DATA MIGRATION
Data Transfer Setup

Bulk Data Transfer Worker tasks 2 o

| Truncate targat tables (. delete contents) before copying data

] Enable debug output for table copy

REPORT
Migration Repart

Bulk Data Transfer

Depending on the selected option, this will either transfer the data to the target RDMS (default), generate
a simple script for the online data transfer, or generate script to execute on the source host that then
generates a Zip file containing both the transfer script and data that will be executed on the target host.
Optionally, view the logs to confirm (see the figure that follows).
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Figure 10.17 MySQL Workbench Migration: Bulk Data Transfer
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Reverse Engineer Saurce

OBJECT MIGRATION
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Manual Editing

[ ]
Target Creation Options .
Create Schemas Capy helper has finished
Creale Targel Resulls Data copy results:
- " Adventuretiorks” . " EmployeeDenartmentHstory” has succeedad (296 of 286 rows copiad)
DATA MIGRATION - " hdventuretorks”."Employee” has succesded (220 of 220 raws copied)
Data Transter Setup " Adventureiorks” . Employeeaddress” has succeeded (250 of 280 raws copled)

T Adventuretiorks™. " Shift” has succeeded (3 of 3 rows copled)
Bulk Data Transfe " AdventureWorks”. " Department” has sucoeeded (15 of 15 rows copled)

" Adventuretiorks ™. " JobCanddate” has succeeded (13 of 13 rows copied)
= " Adventuretorks". " EmployeefayHstory” has succeeded {316 of 318 rows copied)
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Finished performing tasks,

Migration Report

And finally, the migration report is available and summarizes the entire migration process as depicted in
the following figure.
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Figure 10.18 MySQL Workbench Migration: Migration Report
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e BiaEa Fransfet note Collation Latn1_General_CS_AS migrated to utf8_general_ci

REPORT " Grovphiame

Migration Report

Clicking Finish will close the migration window. If you chose the online copy then the database can now be
viewed within the MySQL Workbench SQL editor as the following figure shows.

359



Migrating from Supported Databases

Figure 10.19 MySQL Workbench Migration: Viewing the Migrated Database
MySQL Workbench ===
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690527518 1071 adventure.., 185 Production... 1346-07-06...
Columns: imt(14] AT PK 695256508 1005 adventure.., 3 Design Eng... 1942-10-25...

MationallDMumber  varchar{15) 512265825 1076 adventure. ., Production,.. 1346-04-27...
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MadifedDate timestamp

L]

emsloyee 1 x

within the Object Browser must be refreshed in order to view the newly imported

Note
@ If a MySQL Workbench SQL Editor tab is already opened, then the schema list
schema.

10.2.2 Migrating from Supported Databases

When a supported RDBMS product is being migrated, the MySQL Workbench Migration Wizard will
automatically convert as much information as it can, but you may still be required to manually edit the
automatically migrated schema for difficult cases, or when the default mapping is not as desired.

Generally speaking, only table information and its data are automatically converted to MySQL. Code
objects such as views, stored procedures, and triggers, are not. But supported RDBMS products will be
retrieved and displayed in the wizard. You can then manually convert them, or save them for converting at
a later time.

The following RDBMS products and versions are currently tested and supported by the MySQL Workbench
Migration Wizard, although other RDBMS products can also be migrated with Section 10.2.3, “Migrating
from Unsupported (Generic) Databases”

» Microsoft SQL Server 2000, 2005, 2008, 2012
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Migrating from Unsupported (Generic) Databases

Microsoft Access 2007 and greater

MySQL Server 4.1 and greater as the source, and MySQL Server 5.1 and greater as the target
PostgreSQL 8.0 and greater

SQL Anywhere

SQLite

Sybase Adaptive Server Enterprise 15.x and greater

10.2.3 Migrating from Unsupported (Generic) Databases

Most ODBC compliant databases may be migrated using the generic database support. In this case, code
objects will not be retrieved from the source database; only tables and data.

When using the generic support, column data types are mapped using the following steps:

1.

It searches for the first entry in the Generic Datatype Mapping Table for the source type name. If
the length/scale ranges of the entry matches the source column, it will pick that type. Otherwise, it
continues searching.

If no matches were found in the generic table, then it tries to directly map the source type to a MySQL
type of the same name.

If the source type name doesn't match any of the MySQL data types, then it is not converted and an
error is logged. From here you can specify the target datatype in the Manual Object Editing step of the
wizard.

10.3 Conceptual DBMS Equivalents

Table 10.1 Conceptual equivalents between supported DBMS products and MySQL

Concept MS SQL |Sybase |PostgreSQySQL |Note
Server |ASE
Authentication Yes Yes Yes Yes
Auto_Increment Yes Yes Yes Yes PostgreSQL uses sequences for
Auto_Increment.
Backup Yes Yes Yes Yes See MySQL Enterprise Backup
Catalog Yes Yes Yes N/A You can map a catalog into a

schema and drop the , use the
owner as the schema name or
merge the owner and object name
together. ownerobject

Constraints Yes Yes Yes Yes
Data Dictionary N/A
Database Yes Yes Yes Yes

Database Instance

Dump Yes Yes Yes Yes mysql dunp
Events Yes Yes Yes Yes
Foreign Keys Yes Yes Yes Yes
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http://dev.mysql.com/doc/refman/5.7/en/security.html
http://dev.mysql.com/doc/refman/5.7/en/example-auto-increment.html
http://www.mysql.com/products/enterprise/backup.html
http://dev.mysql.com/doc/refman/5.7/en/constraints.html
http://dev.mysql.com/doc/refman/5.7/en/create-database.html
http://dev.mysql.com/doc/refman/5.7/en/event-scheduler.html
http://dev.mysql.com/doc/refman/5.7/en/create-table.html

Conceptual DBMS Equivalents

Concept MS SQL |Sybase |PostgreSQIlySQL |Note
Server |ASE

Full Text Search Yes Yes Yes Yes In InnoDB as of MySQL Server 5.6,
and in all versions of MyISAM

Index Yes Yes Yes Yes

Information Schema Yes No Yes Yes

Object Names Case Depends |Depends |Mixed Mixed MySQL: sensitivity of database,

Sensitivity on on table, and trigger names OS

collation |collation dependent; other object names are
case insensitive. PostgreSQL: as
specified in the SQL-99 standard,
unquoted object names are treated
as case insensitive while quoted
object names are case-sensitive.
Unlike the standard, unquoted
object names are converted to
lowercase instead of uppercase.

Object Naming Yes Yes Yes Yes

Conventions

Packages N/A N/A N/A N/A

Partitioning Yes Yes Yes Yes

Performance Schema N/A N/A Yes Yes

Permissions Yes Yes Yes Yes

Primary Key Yes Yes Yes Yes

Referential Integrity Yes Yes Yes Yes Sybase ASE: referential integrity
only through triggers.

Replication Yes Yes Yes Yes

Role Yes Yes Yes N/A Roles are not available in MySQL at
the database level.

Schema Yes Yes* Yes Yes Equivalent to database in MySQL.
Sybase ASE: Schemas corresponds
to user names.

Sequences Yes* Yes* Yes Yes* Standalone sequence objects are
not supported in MySQL. Similar
functionality can be obtained with
IDENTITY columns in MSSQL and
AUTO_INCREMENT columns in
MySQL

SQL Modes Yes Yes Yes SET_ANSI_*in MSSQL

Storage Engines N/A N/A Yes* Yes PostgreSQL itself supports and
uses only one storage engine
(Postgresql). Other companies have
added extra storage engines to
PostgreSQL.

Stored Procedures Yes Yes Yes Yes

Synonyms N/A N/A N/A N/A
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http://dev.mysql.com/doc/refman/5.7/en/fulltext-search.html
http://dev.mysql.com/doc/refman/5.7/en/optimization-indexes.html
http://dev.mysql.com/doc/refman/5.7/en/information-schema.html
http://dev.mysql.com/doc/refman/5.7/en/identifier-case-sensitivity.html
http://dev.mysql.com/doc/refman/5.7/en/identifier-case-sensitivity.html
http://dev.mysql.com/doc/refman/5.7/en/language-structure.html
http://dev.mysql.com/doc/refman/5.7/en/language-structure.html
http://dev.mysql.com/doc/refman/5.7/en/partitioning.html
http://dev.mysql.com/doc/refman/5.7/en/performance-schema.html
http://dev.mysql.com/doc/refman/5.7/en/privilege-system.html
http://dev.mysql.com/doc/refman/5.7/en/primary-key-optimization.html
http://dev.mysql.com/doc/refman/5.7/en/create-table.html
http://dev.mysql.com/doc/refman/5.7/en/replication.html
http://dev.mysql.com/doc/refman/5.7/en/create-database.html
http://dev.mysql.com/doc/refman/5.7/en/example-auto-increment.html
http://dev.mysql.com/doc/refman/5.7/en/sql-mode.html
http://dev.mysql.com/doc/refman/5.7/en/storage-engines.html
http://dev.mysql.com/doc/refman/5.7/en/create-procedure.html

Microsoft Access Migration

Concept MS SQL |Sybase |PostgreSQIlySQL |Note
Server |ASE
Table Yes Yes Yes Yes
Tablespace Yes Yes* Yes N/A MSSQL groups tables in schemas

(unless referring to CREATE
TABLESPACE). Sybase ASE:
tables are grouped in schemas that
are more like user names.

Temporary Tables Yes Yes Yes Yes
Transactions Yes Yes Yes Yes
Triggers Yes Yes Yes Yes
UDFs Yes Yes Yes Yes
Unicode Yes Yes Yes Yes
Unique Key Yes Yes Yes Yes
User Yes Yes Yes Yes
Views Yes Yes Yes Yes
Handling Microsoft SQL Server and MySQL structural differences
@ A Microsoft SQL Server database is made up of one catalog and one or more

schemas. MySQL only supports one schema for each database (or rather, a
MySQL database is a schema) so this difference in design must be planned for.
The Migration Wizard must know how to handle the migration of schemas for the
source (Microsoft SQL Server) database. It can either keep all of the schemas as
they are (the Migration Wizard will create one database per schema), or merge
them into a single MySQL database. Additional configure options include: either
remove the schema names (the Migration Wizard will handle the possible name
collisions that may appear along the way), and an option to add the schema name
to the database object names as a prefix.

10.4 Microsoft Access Migration

Note
@ This feature was added in MySQL Workbench 6.2.0.

General Information

Microsoft Windows is required because Microsoft Access ODBC drivers are only available on Windows. As
for the destination MySQL server, you can have it in the same local machine or elsewhere in your network.

Preparing a Microsoft Access Database for Migration

Microsoft Access stores relationship/foreign key information in an internal table called
MSysRelationships. That table is protected against read access even to the Admin user, so if you try to
migrate without opening up access to it, then you will get an error like this:

[ 42000] [M crosoft][ ODBC M crosoft Access Driver] Record(s) cannot be read; no read perm ssion on 'nmsysobj
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Preparing a Microsoft Access Database for Migration

The steps to grant read access to the Admin are explained below.

Note
@ The screen shots in this documentation use Microsoft Access 2007.

» Open up database in Microsoft Access

» From the Database Tools ribbon, click the Visual Basic to open the Visual Basic (VB) console. The
following figure shows the location of this button in the Macro area.

Figure 10.20 Locating the Visual Basic Macro Database Tool

_q - & 5 Desktop Northwind 2007 sample database : Database (Access 2007) - Microsoft ... - = x
i)
—-/r Home Create Bxternal Data Database Tools Add-Ins 7]
Alem | Ty _fk,ﬁl & Property Sheet B = (1§ 11 54 switchboard Manager i2)

- —h= ?I T . — (i
- = ,‘Q Object Dependencies = & |3 Encrypt with Password
Vidtdal Relationships . = S5QL  Access & . . Make
Basic ' essage Ba Ij Server Database g Add-ins - ACCDE
Macro Show/Hide Analyze Move Data Database Tools
Morthwind Traders |
Customers & Orders -3
,..'=_'5,-| Top Ten Orders by Sales Amo...
,% Customer Details

» To confirm that you're logged in as the "Admin" user, locate the Immediate panel and type the "?

CurrentUser" and press Enter. This should output "Admin" under "? CurrentUser" in the panel (see the
figure that follows).

* Also in the Immediate panel, type the following command to grant access:

Current Proj ect. Connecti on. Execute "GRANT SELECT ON MSysRel ati onshi ps TO Adni n"
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Start the MySQL Workbench Migration Wizard

Figure 10.21 GRANT SELECT ON MSysRelationships TO Admin

i File Edit View Insert Debug Run Tools Add-Ins Window Help Type a question for help -
Plég-b s @A 9 » na SFF 2@

? CurrentUser -
Admin
CurrentProjecrt.Connecrtion.Execure "GRANT SELECT CON MSysRelarionships TO Admin®

[«] | »

¢ Quit the Microsoft Access application

Start the MySQL Workbench Migration Wizard

From the main MySQL Workbench screen you can start the Migration Wizard by clicking the database-

migration launcher ( .) in the Workbench side panel or by clicking Database and then Migration
Wizard from the main menu. As the following figure shows, a new tab showing the Overview page of the
Migration Wizard is displayed.
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Setting Up ODBC Drivers

Figure 10.22 Migration Overview Page

& MyS0L Waorkbench =N o = |

File Edit View Datsbase Tools Scriping Help

Migration Task List

OVERVIEW
_ Welcome to the MySQL Workbench Migration Wizard
SOURCE & TARGET This wizard will assist you in migrating tables and data from a supported database system to MySQL.

Yiou can also use this to copy databases from one MySCQL instance to another,
Source Selection
Target Selection Prerequisites

Fetch Schemas List Before starting, check the following preparation steps:

Schemas Selection - The Migration Wizard uses ODBC to connect to the source database, You must have an ODBC driver for
Reverse Engineer Source the source database nstalled and configured, as Workbendh does not bundle any such drivers,

For MySQL connections, the native chent library is used,

OBJECT MIGRATION

Source Objects
Migration

- Engure you can connect to both source and target RDEMS servers.

- Make sure you have privileges to read schema information and data from the sowrce database and
create objects and insert data in the target MySOL server.
Manual Editing
- The max_showed_padet option in the target MySOL server must be large enough ta fit
Target Creation Options the largest field value to be copied from source (espedaly BLOBs and large TEXT fields).
Create Schemas
Create Target Results Thee wizard supports mgrating from speafic database systems, but a "generic” RDBMS support is also provided.,
The generic support is capable of migrating tables from many RDEMS that can be cted to using ODBC,
DATA MIGRATION although certain type mappings may not be performed correctly, A manual ma step is provided for

Data Transfer Setup revizwing and fixing any migration problems that could ccour,

Bulk Data Transfer
REPORT
Migration Report

Start Migraton I[ Open ODEC Administrator || View Documentation

Setting Up ODBC Drivers

To verify that you have the ODBC driver installed, click Open ODBC Administrator from the MySQL
Workbench migration overview page to open the system ODBC tool. Then, select the Drivers tab (see the
figure that follows).
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Setting Up ODBC Drivers

Figure 10.23 Checking the ODBC Drivers for Access Support

r

; QODBC Data Source Administrator

=5

User DSN | System DSN | File DSM | Diivers | Tracing | Connection Pooling | About |

QDBC Drivers that are installed on your system:

Mame Version
Driver do Microsoft Paradox (*.db ) 6.01.7601.17632
Driver para o Microsoft Visual FoxPro 1.00.02.00

Microsoft Access dBASE Driver (*.dbf, *ndx, *mdx) 14.00.7010.1000

Microsoft Access Driver (") k- 6.01.7601.17632
Microsoft Access Driver (*mdb, * accdb) 14.00.7010.1000

Microsoft Access Paradox Driver (*.db) 12.00.6650.5000
Microsoft Access Text Driver ("t ~ csv) 14.00.7010.1000
Microsoft Access-Treiber (" mdb) 6.01.7601.17632

< |

(L

Compan *
Microsol
Microzol| =
Microsol —
Microsol
Microzol
Microsol
Microzol

Microsal =~
F

program.

An ODEC driver allows ODBC-enabled programs to et information from
(ODEC data sources. To install new drivers, use the driver's setup

[ OK ] [ Cancel Apply

A

Important

MySQL Workbench has both 32-bit and 64-bit executables. The ODBC drivers
you use must be of the same architecture as the MySQL Workbench binaries you
are using. Because Office 2007 and older was 32-bit only and even Office 2010
installs as 32-bit by default, you may need to install the 32-bit version of MySQL
Workbench to migrate from Access, even if you have a 64-bit machine. If during
migration you get an ODBC error about "architecture mismatch between the Driver
and Application”, you installed the wrong version of MySQL Workbench.

In the User DSN tab, click Add to create a DSN for your database file. As the next figure shows, a new
data source was created for the northwind database sample.
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Setting Up Source Parameters

Figure 10.24 Adding a New DSN

; QODBC Data Source Administrator @

User DSN |5ystern DSH I File DSN I Drivers I Tracing I Connection Pooling I About |

User Data Sources:

MName Driver Add...
dBASE Files Microsoft Access dBASE Driver (*.dbf, “ndx, *.mdx)

' Rem
Excel Files  Microsoft Excel Driver ("xds, ~xdsx, “xdsm, ~xlsh)
fac Microsoft Access Driver (" mdb, * accdb) Corfigure...
Microsoft Access Driver (" mdb, * accdb)

i An ODBC User data source stores information about how to connect to
D' the indicated data provider. A User data source is only visible to you,
and can only be used on the cument machine.

| ok || Cancel || 2oph Help

Setting Up Source Parameters

Click Start Migration from the Overview page to advance to the Source Selection page. Here you need
to provide the information about the Access database you are migrating from, the ODBC driver to use, and
the parameters for the Access connection.

Open the Database System combo box for a list of supported RDBMSes, and select Microsoft Access
from the list. There is another combo box below it named Stored Connection. It lists saved connection
settings for that RDBMS. You can save connections by marking the check box at the bottom of the page,
along with a name for the saved connection.

The next combo box selects the Connection Method. This time we are going to select ODBC Data Source
from the list. This allows you to select pre-existing DSNs that you have configured in your system.

The DSN drop-down list will have all DSNs you have defined in your system. Pick the one you created for
the Access database being migrated from the list.

In the Default Character Set field you can select the character set of your database (see the figure that
follows). If your Access version uses western/latin characters, you can leave the default cp1252. However,
if you use a localized version of Access, such as Japanese, you must enter the correct character set used
by your edition of Microsoft Office, otherwise the data will be copied incorrectly.
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Figure 10.25 Access Source Selection

& MySQL Workbench = e

File Edit ‘“iew Datsbase Tools Seriphng Help
L3

Migration Task List Source Selection

OVERVIEW

Cverview Source RDBMS Connection Parameters
SOURCE & TARGET Database System: Microsefthccess v Select a RDBMS from the list of supported systems
Target Selection Stored Conmection: « Select from saved connection settings
Fetch Schemas List Connection Method:  ODSC Data Source ~ Mathod to use to connect to the RDBEMS
Schemas Selection
Parameters
Reverse Engineer Source
OBJECT MIGRATION L= northiind (Microsoft Access Driver (*.mdb, *.accdb)) » Pre-configured ODBC data source.
Source Objects Default Character Set o252 The character set used in the source database,

Migration

Manual Editing

Target Creation Options
Create Schemas

Create Target Results

DATA MIGRATION
Data Transfer Setup
Bulk Data Transter

REPORT
Migration Repaort

Store cornection for future usage as

Test Connection ] Next =

Lastly, click Test Connection to check whether an ODBC connection can be established. If you entered
the correct parameters then you should see a message reporting a successful connection attempt.

Setting Up Target Parameters

Next, set up the target (MySQL) database parameters by defining the parameters that connect to your
MySQL Server instance. When finished, click Test Connection to verify the connection definition. The
following figure shows the Parameters tab.
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Select the Objects to Migrate

Figure 10.26 Target Database Selection

7] MySQL Warkbench

_ Migention
File Edit View Catabase FPlugins Scripting Help

OVERVIEW
@ Overvew Target RDBMS Connection Parameters

Stored Connection:  lacalhost

SOURCE & TARGET

' Source Selection Connection Method: Standard (TCP/TP)
Target Selection
Q arget Selection PH m
* Feteh Schemata List : B
Schemata Selecion Hostname: 127.0.0.1
Reverse Engineer Source
Usemamse:  root
OEJECT MIGRATION
Source Objects Passiord: | StoreinVaut... | [
Migration
Manusl Edeting Default Schema:
Target Creation Gptions
Create Schemata

Create Target Results

DATA MIGRATION
Data Transfer Setup
Baslk Data Tranifer

REPORT
Migration Report

Store cornection for future usags &=

Test Connection

Migration Wizard was started

Port:

3306

(=] E ]

Migration Task List

= Select from saved connection settings

w Method to use bo commect to the RDBMS

Name or IP address of the server host. - TOP/IP port.
Hame of the user to cornect with.
The user's password, Will De requested later If it's not set,

The schema to use as default schema. Leave blank to select it later,

| = Back Hext =

Select the Objects to Migrate

Next, you should see the reverse engineering of the selected database objects progress. At this point,
the migration wizard is retrieving relevant information about the involved database objects (such as
table names, table columns, primary and foreign keys, indexes, triggers, views, and more). You will be

presented a page showing the progress as shown in the next figure.
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Figure 10.27 Reverse Engineer Source

[] MySQL Workbench

# Migration
File Edit  View Detsbase

Migration Tagk List
CVERVIEW
S Overview

SOURCE & TARGET
¥ Source Selection
¥ Taiget Selection
¥ Fetch Schemata List
¥ Schemata Selection

I @ Reverse Engineer Saunce

DBIECT MIGRATION
Source Objects
Migration
Manual Editing
Target Creation Options
Create Schemata
Creats Target Results

DATA MIGRATION
Drats Tramsfer Setup
EBulk Data Transter

REPORT
Migration Report

Flsgins ~ Seripting  Help

" Reverse Enginéer Sounce

Selected schema metadata wil now be fetched from the source RDBMS and reverse engineered
50 thatits structure can be deterrmned,

& Connect to source DEMS
@& Reverse engineer selected schemata

) Post-processing of reverse enginesred schemata

Retrieving table dbo Region. ..

[ showioes |

=N

Wait for it to finish and verify that everything went well. Next, the Source Objects displays a list with the
objects that were retrieved and are available for migration. It will look similar to the figure that follows.
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Select the Objects to Migrate

Figure 10.28 Source Objects

(=] (=)

MySQL Workbench

3 Migration

File Edit  View Doatsbass Flugins  Seripting  Help

OWVERVIEW

D Overview You may select the objects to be migrated in the ksts below.
Al tables vl be migrated by default,

SOURCE & TARGET
¥ Source Selection
¥ Target Selection 7] Mgy ate Table obects )
@ 13 total, 13 selected Show Selecton
% Fetch Schemata List 13 total, 1
& Schemata Selection

" Reverse Engineer Sournce
- Migrate View chijects:
DBIECT MIGRATION e 18 total, 0 selected

Migration
Manual Editing

Target Creation Options
Create Schemata
Create Tanget Results

DATA MIGRATION
Dats Tramsfer Setup
Eulk Data Transfer

REPORT
Migration Report

[<Back | [mext> |

In the previous example, the migration wizard discovered table and view objects for our source database.
Only the table objects are selected by default for migration.

MySQL equivalent code later (no automatic migration is available for them) so our
example will leave the views unchecked. The same applies for stored procedures,

Note
S You can also select the view objects but you must also provide their corresponding
functions and triggers.

Click Show Selection to configure exactly which objects you want to migrate, as the next figure shows.
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Review the Proposed Migration

Figure 10.29 Source Objects Selection

[] MySQL Workbench =B -
# | Migration
File Edit View Datsbass Plugine Seripling  Help
II&HE!!_ Source Objects
OVERVIEW
D Overview You may select the objects to be mgrated in the ksts below.
All tabbes vill be migrated by default.
SOURCE & TARGET
¥ Source Selection

¥ Target Selection ? 7] Migr ate Table objscts f ]
= Hide Selaction
¥ Fekch Schemata List 13 total, 13 selected - g
¥ Schemata Selection wcy
" Reverse Engineer Sournce
Avedable Objects Objects to Mgrate

DBIECT MIGRATION

1] Rorthwind Cavegornies
L Noftbwind, CustemerCustomarDema

f Morthwind, CustomerDemegraphc
Migration > —
o e Wl Mortbwind Customers

Manual Editing

Target Creation Options
Create Schemata

Create Tanget Results

=

<<

DATA MIGRATION
) ¥ m 2

Diats Tranmsfer Setup ! !
Eulk Data Transfer

Rl Micy ate Niew objacts:

Migration Report EF 15 total, 0 selected

[(<Back | [(Hext> |

Source DEMS connection iz OK

The objects on the right will be migrated. The filter box can filter the list (wildcards are allowed, as
demonstrated above). By using the arrow buttons you can filter out the objects that you do not want to
migrate. Before continuing, clear the filter text box to check the full list of the selected objects. Our example
migrates all of the table objects so all of them are in the Objects to Migrate list, and the Migrate Table
Objects check box is checked.

Review the Proposed Migration

At this point, the migration wizard converts the selected objects into their equivalent objects into the target
MySQL server, and it also generates the MySQL code needed to create them. You might have to wait
before the Manual Editing step displays the initial page shown in the next figure.
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Review the Proposed Migration

Figure 10.30 Manual Editing: Initial Page

[%] MySQL Workbench

3 Migration

OVERVIEW
D Overview

SOURCE & TARGET
¥ Source Selection
¥ Target Selection
¥ Fetch Schemata List
¥ Schemata Selection
¥ Reverse Engineer Saurce

DBIECT MIGRATION
¥ Source Objects
¥ Migration
@ Manual Editing

Target Creation Options
Create Schemata
Create Tanget Results

DATA MIGRATION
Dats Tramsfer Setup
Eulk Data Transfer

REPORT
Migration Report

File Edit  View Dotsbass Flugine  Seripting  Help

Migration Task List

Review and edit mgrated cbiects. You can manually edit the generated SQL before applying them to the target database,
Migrated Objects Wiew: Migration Problem -

No mappng problems found.
Use the View puldown menu to review al objects.

You can renima target schemas and tables and thange enhumn dafinitions by selecting the ibem and peassing F2.

The View combo box changes the way the migrated database objects are shown (see the figure that
follows). Click Show Code to view and edit the generated MySQL code that corresponds to the selected
object. Additionally, you can double-click on a row in the object tree to edit the object name, or double-click
the database row to change its name.

374



Review the Proposed Migration

Figure 10.31 Manual Editing: All Objects
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1
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L
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The View combo box also has a Column Mappings option. As the following figure indicates, it shows the
table columns and allows you to review and fix the mapping of column types, default values, and other

attributes.
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Figure 10.32 Manual Editing: Column Mappings
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Fide Code and Méssages

Create the Database Objects

Next is the Target Creation Options page, as shown in the following figure.
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Figure 10.33 Target Creation Options
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Use target-creation options to execute the generated code in the target RDBMS (your MySQL instance
from the second step) or you can dump it to an SQL script file. Leave it as shown in the previous figure
and move to the next page. The migrated SQL code will be executed on the target MySQL server. You can
view its progress in the Create Schemas page shown in the next figure.
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Figure 10.34 Create Schemas
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When the creation of the schemas and objects finishes, you can move to the Create Target Results page.

It presents a list of created objects and includes any generated errors while they were created. It will look
similar to the following figure.
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Figure 10.35 Create Target Results
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You can edit the migration code using the code box to the right, and save your changes by clicking Apply.
If edits were made, you still need to recreate the objects with the modified code in order to perform the
changes. This is done by clicking Recreate Objects. In this tutorial we are not changing anything, so leave
the code as it is, and continue on to the Data Transfer Setup page.

Transfer the Data to the MySQL Database

The next step transfers data from the source Access database into your newly created target MySQL
database. The Data Transfer Setup page allows you to configure this process (see the figure that follows).
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Figure 10.36 Data Transfer Setup
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There are two sets of options here. The first allows you to perform a live transference and/or to dump the
data into a batch file that you can execute later. The other set of options allows you to alter this process.

This tutorial uses the default values for the options in this page as shown in the previous figure. Next, the
data is transferred. At this point the corresponding progress page confirms the tasks being performed (see

the figure that follows).
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Figure 10.37 Bulk Data Transfer
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Once it finishes, move to the next page. You will be presented a report page summarizing the whole
process. Now, review and click Finish to close the wizard.

Verification

Now that the northwind database was successfully migrated, you can view the results. Open an SQL Editor
that is associated with your MySQL server instance and then query the northwind database. For example,

execute a query like SELECT * FROM nort hwi nd. cust oner s, which populates the result grid as
shown in the next figure.
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Figure 10.38 Verify Your Results
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10.5 Microsoft SQL Server Migration

The MySQL Workbench Migration Wizard is tested against the following Microsoft SQL Server versions:
2000, 2005, 2008, and 2012.

10.5.1 Preparations

To be able to migrate from Microsoft SQL Server, ensure the following:

e The source SQL Server instance is running, and accepts TCP connections.

* You know the IP and port of the source SQL server instance. If you will be migrating using a Microsoft
ODBC driver for SQL Server (the default in Windows), you will need to know the host and the name of
the SQL Server instance.

» Make sure that the SQL Server is reachable from where you will be running MySQL Workbench. More
specifically, check the firewall settings.

» Make sure that the user account has proper privileges to the database that will be migrated.

10.5.2 Drivers

Microsoft Windows does not require additional drivers to be installed and configured, but Linux (and
macOS) do. The following sections include specific instructions for each type of system.
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10.5.2.1 Microsoft Windows

Microsoft Windows XP and newer includes at least one ODBC driver for Microsoft SQL Server, so
additional actions are likely not required on your system. Multiple SQL Server driver options exist, as
described in this section.

You can check your ODBC driver information by starting the Windows ODBC Data Source Administrator
that is linked from the MySQL Workbench migration wizard's home page. Alternatively, open a Windows
terminal and execute odbcad32. exe. Open the Drivers tab to see something similar to the following

fi

gure.

Figure 10.39 Windows ODBC Data Source Administrator: SQL Server Drivers

e

'-_"_;? ODEBC Data Source Administrator @

| User DSN | System DSN | File DSN | Drivers | Tracing | Connection Paoling | About |

QDEC Drivers that are installed on your system;
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4 LI k

_ An QODBC driver allows ODBEC-enabled programs to get information from
E; QDEC data sources. To install new drivers, use the driver's setup
-l program.

[ oK ” Cancel ] Apply Help

|

Common ODBC drivers available on Windows are:

» SQL Driver: preinstalled on Windows, but is limited to the functionality provided by SQL Server 2000. It

functions okay if your database does not use features and data types introduced after SQL Server 2000,
so it should be enough for you if your database does not make use of the new features and data types
introduced after this SQL Server version.

SQL Server Native Client XX.X: if you have an SQL Server instance on the same machine as MySQL
Workbench, then you will also have this additional driver. This comes with SQL Server and fully supports
the companion SQL Server version. If this is not on your system then you can download and install this it
from Microsoft. For example, download the Microsoft SQL Server 2014 Feature Pack to install the Native
Client that supports SQL Server 2014 and earlier.

Note

3 XX.X represents the major version number for SQL Server, so an actual name
might be "SQL Server Native Client 11.0".

Decide which driver you want to use, and remember its name as shown in the ODBC Data Source
Administrator. This specific name is used in MySQL Workbench to connect your SQL Server instance.

Jump to the documentation titled Section 10.5.3, “Connection Setup”.
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10.5.2.2 Linux

Setting up drivers on Linux.
FreeTDS

FreeTDS version 0.92 or greater is required. Many distributions ship older versions of FreeTDS, so it may
need to be installed separately. Additionally, the FreeTDS version provided by distributions may also be
compiled for the wrong ODBC library (usually to unixODBC instead of iODBC, which MySQL Workbench
uses). Because of that, you will probably need to build this library yourself.

A script is provided to compile FreeTDS using the options required for MySQL Workbench. You

canfind it at/ usr/ shar e/ nysql - wor kbench/ extras/ bui |l d_freetds. sh on Linux or

My SQLWor kbench. app/ Cont ent s/ Shar edSupport/ bui |l d_freetds. sh on macOS. To use it, follow
these steps:

Using FreeTDS with iODBC
@ When compiling FreeTDS for use with iODBC (the default with the official binaries),
it must be compiled with the - - enabl e- odbc- wi de command line. Failing
to do so will result in crashes and other unpredictable errors. The provided
bui | d_freetds. sh script does this for you.

1. For compiling, make sure you have the iODBC headers installed. For Linux, the name depends on
your system's package manager but common names are | i bi odbc- devel (RPM based systems)
orl i bi odbc2- dev (Debian based systems). For macOS, the headers come with the system and no
additional action is required for this step.

must have the EPEL repository set up in yum for it to find the | i bi odbc-
devel package. For additional information about this step, see Installing Oracle
Enterprise Linux and similar.

Note
@ If you are using Oracle Enterprise Linux, RedHat, CentOS, and similar, you
2. nkdir ~/freetds tocreate a directory - within the users home directory.
3. Copythe build freetds. sh scriptto~/freetds

4. Getthe latest FreeTDS sources from ftp://ftp.freetds.org/pub/freetds/ and place the . t ar . gz source
file into the ~/ f r eet ds directory. Make sure to get FreeTDS version 0.92 or newer.

5. ¢d ~/freetds
6. Execute buil d_freetds. sh
7. After compilation is done, install it using meke i nstal | from the path given by the script.

8. Install the driver using ODBC Administrator so that the ODBC subsystem recognizes it. Open ODBC
Administrator from the migration tab in MySQL Workbench (see the figure that follows).
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Figure 10.40 Open the ODBC Administrator

The name of the driver file is | i bt dsodbc. so and itis located in/ usr/libor/usr/local/lib.
For example, under the ODBC Drivers tab click Add Driver and fill out the description (hame) and path
to the driver file (see the figure that follows). Remember the name you define here as it will be needed
later on. Save the driver.

Figure 10.41 ODBC Driver Add/Setup

Workbench FreeTDS

fusrflocal/lib/libtdsodbc.so

Keyword Value
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Note
@ Only the driver file name is required, while the setup file name can remain
undefined.

9. Close the ODBC Administrator and click Start Migration. For information about making a Microsoft

SQL Server connection using the MySQL Workbench migration wizard, see Section 10.5.3.2, “Linux”.

10.5.2.3 macOS

See the FreeTDS setup notes for Linux, Section 10.5.2.2, “Linux”.

10.5.3 Connection Setup

This section focuses on creating a connection to the source Microsoft SQL Server, because creating a
MySQL connection is a standard operation.

Note
@ Prerequisite: that you already installed and configured the required Microsoft SQL
Server driver on the system running MySQL Workbench.

10.5.3.1 Microsoft Windows

Select Microsoft SQL Server as the database system and fill out the remaining options as described in
this section. The following figure shows an example of the Drivers tab.

Figure 10.42 SQL Server Connection Parameters Example on Windows
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=l program.

[ oK ” Cancel ] Apph Help

|

» Database System: Microsoft SQL Server

» Connection Method: choose ODBC (native) to use the native ODBC driver that is provided by
Microsoft. Alternatives include "ODBC data sources" and "ODBC FreeTDS". FreeTDS is a popular open
source driver for SQL Server and Sybase.
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 Driver: use the SQL Server driver name, as described in the documentation titled Section 10.5.2.1,
“Microsoft Windows”. Typically this will be "SQL Server" or a versioned client, such as "SQL Server
Native Client 11.0".

» Server: the address and optionally instance name of the SQL server, such as "example.com" or
"example.org\SQLEXPRESS".

» Username: the user name on the SQL Server, with "sa" being a commonly used name.

» Password: optionally enter a password to save locally, or leave it blank to enter the password when the
SQL Server connection is made later on in the process.

» Database: optionally enter a database name. Leave it blank to select a database name after the MySQL
Workbench wizard fetches the available databases.

» Store connection for future: optionally store the connection details locally for future use by checking
this box and entering a name for the connection.

» Advanced: optionally enter additional options.

Click Test Connection to confirm that the parameters are correct before moving on.

10.5.3.2 Linux

Select Microsoft SQL Server as the source database system and fill out the remaining options as
described in this section. The following figure shows an example of the connection parameters.

Figure 10.43 SQL Server Connection Parameters Example on Linux
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Source RDBMS connection parameters include:

» Database System: Microsoft SQL Server
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e Connection Method: choose ODBC (FreeTDS) to use the local FreeTDS that was installed in an earlier
step. For additional information about how to install a FreeTDS driver on Linux that will work with the
MySQL Workbench migration wizard, see Section 10.5.2.2, “Linux”.

Alternatively, choose ODBC Data Source (FreeTDS) if you defined a DSN when creating the SQL
Server driver. The available pre-configured DSN options will be available to choose from.

» Driver: The name of the driver that you created with the ODBC Administrator, as described in the
documentation titled Section 10.5.2.2, “Linux”.

An example name might be "Workbench FreeTDS", or "FreeTDS", but it is the name you defined in an
earlier step, so it may or may not be "FreeTDS". Use the ODBC Administrator to find the correct driver
name, as otherwise the connection will fail.

* Hostname: the address and instance name of the SQL server, such as "example.org".
» Port: the port number. Port number 1433 is commonly used for MySQL server.
» Username: the user name on the SQL server, with "sa" being a commonly used name.

» Password: optionally enter a password to save locally, or leave it blank to enter the password when the
SQL Server connection is made later on in the process.

« Database: optionally enter a database name. Leave it blank to select a database name after the MySQL
Workbench wizard fetches the available databases.

» Store connection for future: optionally store the connection details locally for future use by checking
this box and entering a name for the connection.

» Advanced: Deselect the Driver sends Unicode data as UTF-8 option to use UCS-2.

Note
@ If your MSSQL server connection succeeded but the data import failed, it could
be because this setting was enabled.

Click Test Connection to confirm that the parameters are correct before moving on.
10.5.3.3 macOS
Connection parameters are similar to Linux, see Section 10.5.3.2, “Linux”.

10.5.4 Microsoft SQL Server Type Mapping
Table 10.2 Type mapping

Source Type MySQL Type Comment

INT INT

TINYINT TINYINT UNSIGNED flag set in MySQL

SMALLINT SMALLINT

BIGINT BIGINT

BIT TINYINT(1)

FLOAT FLOAT Precision value is used for storage size in both
REAL FLOAT

NUMERIC DECIMAL
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Source Type MySQL Type Comment
DECIMAL DECIMAL
MONEY DECIMAL
SMALLMONEY DECIMAL
CHAR CHAR/LONGTEXT Depending on its length. MySQL Server 5.5 and
above can have CHAR columns with a length up
to 255 characters. Anything larger is migrated as
LONGTEXT
NCHAR CHAR/LONGTEXT Depending on its length. MySQL Server 5.5 and
above can have VARCHAR columns with a length
up to 65535 characters. Anything larger is migrated
to one of the TEXT blob types. In MySQL, character
set of strings depend on the column character set
instead of the datatype.
VARCHAR VARCHAR/ Depending on its length. MySQL Server 5.5 and
MEDIUMTEXT/ above can have VARCHAR columns with a length
LONGTEXT up to 65535 characters. Anything larger is migrated
to one of the TEXT blob types.
NVARCHAR VARCHAR/ Depending on its length. MySQL Server 5.5 and
MEDIUMTEXT/ above can have VARCHAR columns with a length
LONGTEXT up to 65535 characters. Anything larger is migrated
to one of the TEXT blob types. In MySQL, character
set of strings depend on the column character set
instead of the datatype.
DATE DATE
DATETIME DATETIME
DATETIMEZ2 DATETIME Date range in MySQL is '1000-01-01
00:00:00.000000' to '9999-12-31 23:59:59.999999'.
Note: fractional second values are only stored as of
MySQL Server 5.6.4
SMALLDATETIME DATETIME
DATETIMEOFFSET DATETIME
TIME TIME
TIMESTAMP TIMESTAMP
ROWVERSION TIMESTAMP
BINARY BINARY/MEDIUMBLOB/ |Depending on its length
LONGBLOB
VARBINARY VARBINARY/ Depending on its length
MEDIUMBLOB/
LONGBLOB
TEXT VARCHAR/ Depending on its length
MEDIUMTEXT/
LONGTEXT
NTEXT VARCHAR/ Depending on its length
MEDIUMTEXT/
LONGTEXT
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Source Type MySQL Type Comment
IMAGE TINYBLOB/ Depending on its length

MEDIUMBLOB/

LONGBLOB
SQL_VARIANT not migrated There is not specific support for this datatype.
TABLE not migrated There is not specific support for this datatype.
HIERARCHYID not migrated There is not specific support for this datatype.
UNIQUEIDENTIFIER VARCHAR(64) A unique flag set in MySQL. There is not specific

support for inserting unique identifier values.

SYSNAME VARCHAR(160)
XML TEXT

10.6 PostgreSQL migration
10.6.1 Preparations

Before proceeding, you will need the following:

» Follow the installation guide for installing iODBC on your system. For more information, see
Section 10.1, “General Installation Requirements”.

» Access to a running PostgreSQL instance with privileges to the database you want to migrate, otherwise
known as the "source database." The Migration Wizard officially supports PostgreSQL 8.0 and above,
although older versions may work.

» Access to a running MySQL Server instance with privileges to the database you want to migrate. The
Migration Wizard officially supports MySQL 5.0 and above.

10.6.2 Drivers
10.6.2.1 Microsoft Windows

Download and install the MSI package for psqlODBC. Choose the newest file from http://
www.postgresql.org/ftp/odbc/versions/msi/, which will be at the bottom of the downloads page. This will
install psqlODBC on your system and allow you to migrate from Postgresql to MySQL using MySQL
Workbench.

10.6.2.2 Linux
After installing iODBC, proceed to install the PostgreSQL ODBC drivers.

Download the psglODBC source tarball file from http://www.postgresqgl.org/ftp/odbc/versions/src/. Use the
latest version available for download, which will be at the bottom of the downloads page. The file will look
similar to psql odbc- 09. 03. 0400. t ar. gz. Extract this tarball to a temporary location, open a terminal,
and cd into that directory. The installation process is:

shell > cd the/src/directory

shell > ./configure --with-iodbc --enable-pthreads
shel | > make

shel | > sudo make i nst al

Verify the installation by confirming that the file psql odbcw. soisinthe /usr/1 ocal /|| b directory.

Next, you must register your new ODBC Driver.
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Open the iIODBC Data Source Administrator application by either executing i odbcadm gt k in the
command-line, or by launching it from the Overview page of the MySQL Workbench Migration Wizard by
clicking the Open ODBC Administrator button.

Go to the ODBC Drivers tab in the iODBC Data Source Administrator. It should look similar to the example
in the figure that follows.

Figure 10.44 The iODBC Data Source Administrator

- iODBC Data Source Administrator

User DSN | System DSN | File DSN | ODBC Drivers | Connection Pooling | Tracing | About
ODBC Drivers that are installed on your system :
Name File Date Size

Add a driver

An ODBC driver allows ODBC-enabled programs to get information from
ODBC data sources. To install new drivers, use the driver's setup
program if available, or add it with the 'Add’ button.

Cancel QK

Click Add a driver then fill out the form with the following values:

» Description of the driver: psqlODBC

» Driver file name: /usr /1 ocal /|'i b/ psql odbcw. so

e Setup file name: No value is needed here

And lastly, clicking OK will complete the psql ODBC driver registration.

10.6.2.3 macOS

To compile psgl ODBC on macOS, you will need to have Xcode and its "Command Line Tools" component
installed on your system, as this includes the required gcc compiler. Xcode is free, and available from the

AppStore. And after installing Xcode, open it and go to Preferences, Downloads, Components, and then
install the "Command Line Tools" component.

Download the psgqlODBC source tarball file from http://www.postgresqgl.org/ftp/odbc/versions/src/. Use the
latest version available for download, which will be at the bottom of the downloads page. The file will look
similar to psql odbc- 09. 03. 0400. t ar. gz. Extract this tarball to a temporary location, open a terminal,
and cd into that directory. The installation process is:

shell > cd the/src/directory
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shell > ./configure --with-iodbc --enable-pthreads
shel | > CFLAGS="-arch i 386 -arch x86_64" nake
shel | > sudo make install

10.6.3 Connection Setup

After loading the Migration Wizard, click on the Start Migration button in the Overview page to begin the
migration process. You will first connect to the source PostgreSQL database. Here you will provide the
information about the PostgreSQL RDBMS that you are migrating from, the ODBC driver that will be used
for the migration, and all of the parameters required for the connection. The name of the ODBC driver is
the one you set up when you registered your psqlODBC driver with the driver manager.

Opening the Database System dropdown will reveal each RDBMS that is supported on your system.
Select PostgreSQL from the list. Below that is the Stored Connection dropdown, which is optional. Stored
connections will be listed here, which are connections saved after defining a connection with the Store
connection for future use as checkbox enabled.

The three Connection Method options are:
« ODBC (mmnual |y entered paraneters): Each parameter, like a username, is defined separately

e ODBC Dat a Sour ce: For pre-configured data sources (DSN) -- you can optionally create a DSN using
the ODBC Administrator

« ODBC (direct connection string):A full ODBC connection string

K

The migration process is similar to other databases. See Section 10.6.4, “PostgreSQL Type Mapping” for
information on how the migration wizard migrates types from PostgreSQL to MySQL, and Section 10.2.1,
“A Visual Guide to Performing a Database Migration” for a general migration guide.

10.6.4 PostgreSQL Type Mapping
Table 10.3 Type mapping

Note

The psqlODBC driver does not allow a connection without specifying a database
name.

Source Type MySQL Type Comment

INT INT

SMALLINT SMALLINT

BIGINT BIGINT

SERIAL INT Sets AUTO_INCREMENT in its table definition.
SMALLSERIAL SMALLINT Sets AUTO_INCREMENT in its table definition.
BIGSERIAL BIGINT Sets AUTO_INCREMENT in its table definition.
BIT BIT

BOOLEAN TINYINT(2)

REAL FLOAT

DOUBLE PRECISION DOUBLE

NUMERIC DECIMAL

DECIMAL DECIMAL

MONEY DECIMAL(19,2)
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Source Type MySQL Type Comment
CHAR CHAR/LONGTEXT Depending on its length. MySQL Server 5.5 and
above can have CHAR columns with a length up
to 255 characters. Anything larger is migrated as
LONGTEXT
NATIONAL CHAR/LONGTEXT Depending on its length. MySQL Server 5.5 and
CHARACTER above can have VARCHAR columns with a length
up to 65535 characters. Anything larger is migrated
to one of the TEXT blob types. In MySQL, character
set of strings depend on the column character set
instead of the datatype.
VARCHAR VARCHAR/ Depending on its length. MySQL Server 5.5 and
MEDIUMTEXT/ above can have VARCHAR columns with a length
LONGTEXT up to 65535 characters. Anything larger is migrated
to one of the TEXT blob types.
NATIONAL VARCHAR/ Depending on its length. MySQL Server 5.5 and
CHARACTER VARYING [MEDIUMTEXT/ above can have VARCHAR columns with a length
LONGTEXT up to 65535 characters. Anything larger is migrated
to one of the TEXT blob types. In MySQL, character
set of strings depend on the column character set
instead of the datatype.
DATE DATE
TIME TIME
TIMESTAMP DATETIME
INTERVAL TIME
BYTEA LONGBLOB
TEXT LONGTEXT
CIDR VARCHAR(43)
INET VARCHAR(43)
MACADDR VARCHAR(17)
UuID VARCHAR(36)
XML LONGTEXT
JSON LONGTEXT
TSVECTOR LONGTEXT
TSQUERY LONGTEXT
ARRAY LONGTEXT
POINT POINT
LINE LINESTRING Although LINE length is infinite, and LINESTRING is
finite in MySQL, it is approximated
LSEG LINESTRING A LSEG is like a LINESTRING with only two points
BOX POLYGON A BOX is a POLYGON with five points and right
angles
PATH LINESTRING
POLYGON POLYGON
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Source Type MySQL Type Comment
CIRCLE POLYGON A POLYGON is used to approximate a CIRCLE
TXID_SNAPSHOT VARCHAR

10.7 MySQL Migration

Perform MySQL server version upgrades to move off older MySQL versions to the latest version. The
standard migration wizard can migrate MySQL to MySQL, and a simpler Schema Transfer Wizard can
also be used.

MySQL Schema Transfer Wizard

The MySQL Schema Transfer wizard helps you move your data from an older MySQL server version to
a different (typically later) MySQL version. This migration tool is meant for developer hosts as it is simpler
than the standard migration wizard, because it only migrates MySQL to MySQL. The data is transferred
and not based on a consistent snapshot, so it works best on local MySQL instances.

Note
@ You should not use this wizard on production MySQL instances.

To open the wizard, select Database and then Schema Transfer Wizard from the main menu. The next
figure shows the initial screen.

Figure 10.45 MySQL Schema Transfer Wizard: Overview

& MySQL Workbench

56 % | Schema Transfer\izard x

File Edit View Datsbsse Tools Scnpting Help

Overview

Welcome to the MySQL Workbench Schema Transfer Wizard

The My3QL Schema Transfer Wizard helps you to move your data from an older My30QL server to the latest MySQL GA
{General Availabikty) version. Itis meant for developer machines to get you working with the latest

MysOL Server quickly. The data is Fansferred on the fy 2ad not based an 2 consistent snapshot, This

warks well for local nstances that are used for development purpases, Please note that you should not

wse this tedl on production My3QL instances. Production databases require a more complex data migrabion

SCENEFID i Mast cases,

Start the Wizard

Read the overview text and click Start the Wizard to begin. An example transfer appears in the figure that
follows.
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Figure 10.46 MySQL Schema Transfer Wizard: Connection Selection

File Edit View Datsbase Tools Scrpting Help

Connection Selection

Sedect the connection for the sowrce MySQL server where databases wil be copied from
and the dastnation sarver where they should be copied 1o,

Source MySOL Server
Select the conmection for the source MySGL server instance

Source Connection:  Lecal ingtancs MySQLSS (leczlhost:3307)
Cormection succeeded,

Destnation MySQL Server
Selzct the conmection cbject for the destinaton MySQL server nstance
Target Cannection: Local instance MySQL54 (localhost: 3308)

Conmachian sud

Mext =

Choose your target and source MySQL connections (see the figure that follows). After choosing and testing
your MySQL connections, click Next to continue.
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Figure 10.47 MySQL Schema Transfer Wizard: Schema Selection

A

File. Edit View Datsbase Tools Scrpting Help

Schema Selection

Sedect the schemas to copy to the destination server and dick [Start Copy =] to start the process.

Indude Schema
3 -] test

El
J world

[] Migrate MyISAM tables to InnoDE

Choose the schemas to migrate, and click Start Copy to begin copying the selected schemas from the
source to target MySQL server. The next figure shows the copy status.

396



MySQL Schema Transfer Wizard

Figure 10.48 MySQL Schema Transfer Wizard: Copy Databases

File Edit View Datbase Tools Senpting Help

Copy Databases

Fished performing tasks,
Click [Mext =] to conbinue,

Meszage Log

Migratng...

- Migrating...

-Migrating schema werld,.

- Migrating schema contents for schema world

- Table world. city migrated

- Tale world.country migrated

= Taible world.countrylanguage migrated

- Fnalizing foreign key migration....

- Migration finished

Migrating done

Generating Code. ..

Generating Code done

Creating target schema, ...

- Creating schema in target MyS0L server at Mysg @locakwst=3306...
~ Exeauling preamble saipt...

Execute statemant: SET FOREIGN_KEY_CHECKS =0
= Creating schema world...

Execute statement: DROP SCHEMA TF EXISTS “workd”
Execute statemant:

CREATE SCHEMA IF NOT EXISTS “world”

< Back ]l MNext >

Ready

Review the Message Log to confirm that the migration finished with success. Click Next to view a
summary of the results. The following figure shows an example of the copy results.
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Figure 10.49 MySQL Schema Transfer Wizard: Results

% | SchemaTransferWizard x

Routings: 0

Data copy reports
Succaeded : copied 239 of 239 rows from “world” " country”
Succeeded 1 copied 4079 of <079 rows from “workd ", dty”
Succeeded ; copied 984 of 984 rows from “workd”, " countrilanguage”

Click Finish to close the wizard.

10.8 Using the MySQL Workbench Migration Wizard

For a visual walk-through of the migration wizard, see Section 10.2.1, “A Visual Guide to Performing a
Database Migration”.

10.8.1 Connecting to the Databases
A connection is made to the source and target database servers.
Source Connection

Select the source RDBMS that is migrating to MySQL. Choose the Database System that is being
migrated and the other connection parameters will change accordingly (see the figure that follows).

Note
S This connection definition may be saved using the St or e connecti on for
future use as option, and there is also the Test Connection option.
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Figure 10.50 MySQL Workbench migration: Source Selection (Parameters)

Migration TaskList Souroe Salaction

OVERVIEW
Cvervigw Source RDEMS Connection Parameters

SOURCE & TARGET Datsbass System: ~  Select 8 RDBMS from the list of supportid systems

Target Selection
Fetch Schemas List Connecticn Mathad:  ODBC (native) v Method to wee 1o connect ta the ROSMS

Slored Connection: w  Select from saved connection settngs

Schemas Selection
Reverse Engineer Source

Parematers |55 Advanced

OBJECT MIGRATION Driver: Q1. Server The name of the ODBC diver you are usng.

Segrer Obiceh Server: g, evamole.orp/SGLSERVER 2005 Addressinstance name of the server.
Migration
Manual Editing Username: o

Hame of the user to connect with.

Target Creation Options

Create Schemas Password: I Etare i Vault ... ] [ Clear The user’s password, Leave blank to input when needed,

Create Target Resulls - The database to connect to, Leave blank to select it later.

DATA MIGRATION
Data Transier Setup

Bulk Data Transter —
[] Stare connaction for futwe usags as

REPORT
Migration Report

| =Bagk | et > | Cancdd I

Target Selection

The target is the MySQL database that will contain the migrated data. Choose an existing MySQL
Workbench connection or select Manage Stored Connections from drop-down list to create a new
MySQL connection. An example stored connection appears in the following figure.
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Figure 10.51 MySQL Workbench migration: Target selection

File Edt View Database

Migration TaskList
i OVERVIEW

SOURCE & TARGET
Source Selection
Fetch Schemas List
Schemas Selection
Revarse Engineer Seurce

OBJECT MIGEATION
Sourge Objects
Migration
Kanual Editing
Target Creation Cptions
Create Schemas
Create Targel Resulls

DATA MIGRATION
Data Transier Setup
Bulk Data Transfer

REPORT
Migration Report

Tools  Scripling  Help

Target Selection

Target RDBMS Conneclion Paramelers
Stored Connection:  MyConnedtion

Connection Methed:  Standard [TCRfIF)

Paremetess |55 | advanced

- Select from saved commection settings

= Mathed to use Lo comect to te RDEMS

Hoslname:  {27.0,0.1

Mama or 1P address of the server hest. - TCPTP part.
Mame of the user to connect with.
The user’s passward, Wil be requested later ifit's not set.

The schema to use as default schema, Leave Blank to solect it later,

[7] Stare connsction for futwe usags as

10.8.2 Schema Retrieval and Selection

) (Cwts ] |

Retrieve a list of available databases and choose the specific databases (and tables) that you want to

migrate to MySQL.

Fetch Schemas List

The Schemas list is retrieved from both the source and target RDBMS. The account used for the
connection will need to have appropriate privileges for listing and reading the schemas you want to
migrate. Target RDBMS connection settings will also be validated. This is an automated and informational
step that reports connection related errors, general log information, or both (see the figure that follows).

The steps that are performed include: connects to the source DBMS, checks the connection, and retrieves
the schema list from the source.
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Figure 10.52 MySQL Workbench migration: Fetch Schemas List

Migration TaskList Fetch Sthema List

Owverview The fellawing tasks will now be performed. Please manilor the exeation.

SOURCE & TARGET The names of availabie schemas wil be retrizved from the seurce RDEMS. The acoount wsed for
te connection wil nead 1o have approprate privileges for isling and reading the schamas you
Source Selection want o migrate. Target RDEMS connection s2ttings will dso be chacked for validity.

Targel Selection
Fetch Schemas List

Sthemas Selection #  Connect to source DEMS

¥ Chedk target DEMS conrection

OBJECT MIGRATION i Reuisve schema list from source
Source Objects
Migration

Reverse Engineer Saurce

Kanual Editing

Target Creation Opti Finished performing tasks.
arget Creation Options Chck Mext 5] o conbue,
Create Schemas
Create Target Results Massagelag
Chedk target DEMS connection. ..
DATA MIGRATION = Connecting tn target...

Data Transter setup Connecting to Mysql@127.0,0. 1:3306...
Bulk Data Teansfer gxiﬁ to My=ql@127.0.0. 1:3306...
Ched: target DEMS connection dane
REPORT Retrigve schema list from source....

- Chading connection, .

Migration Heport

wigration Hepo - Fetching cataleg names...
- Fetdhing schema namas...
- Fetching schema names from AdventureiVorks,.,.,

[t | [ et> ]

Schemas Selection
Choose the databases you want to migrate over to MySQL.

The Schema Name Mapping Method step provides the following options for migrating from Microsoft SQL
Server:

Note
@ This example uses Microsoft SQL Server as the source RDMS. Although the
options will be different for other database systems, the concept remains the same.

* Keep schemas as they are: Catalog.Schema.Table -> Schema.Table: This will create multiple
databases, one per schema.

* Only one schema: Catalog.Schema.Table -> Catalog.Table: Merges each schema into a single
database (see the figure that follows).

e Only one schema, keep current schema names as a prefix: Catalog.Schema.Table ->
Catalog.Schema_table: Preserves the schema name as a prefix.
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Figure 10.53 MySQL Workbench Migration: Schemas Selection

File Edit View Database Tools Scriping  Help

Migration Task List Schemas Selection
OVERVIEW
Ovendew Select the schemata you want to migrate:

SOURCE & TARGET [ndude Cataleg fSchema
Sousce Seledion v ] AdventureWorks
Target Selection r - _J e

3 = HemanResourees
Feteh Schiemas List -

Ll
w1 [ person
0
|
[}

Reverse Englneer Source [ 2 = Purchasing
p [T 5] sales
OBJECT MIGRATION
Source Objects iindiermsis calecis
Migration
Manual Editing Schema Name Mapping Methad
Target Creation Options Chogse how the reverse engneered schemas and chjects should be mapped.
Create Schemay

Create Target Results ) Keep schemas a5 they aret Cataleg.Schema, Table - Schema. Table
DATA MIGRATION @ Only one schema: Catalog.Sdvema.Table < Cataleg. Table

Diata Transfer Setup ) Cnly one schema, keep ourrent schema names as & prefix: Catalog.Schema, Table -> Cataleg.Schema_Table
Bulk Data Transfer

REPORT

Source DBMS connection ic OK

10.8.3 Reverse Engineering

The source metadata is fetched from the source RDBMS, and reverse engineered. This is an automated
and informational step that reports related errors, general log information, or both (see the figure that
follows). View the logs and then click Next to continue.
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Figure 10.54 MySQL Workbench migration: Reverse Engineer Source

File Edit View Database Tools Scripbng Help

Migratian Task List Reversa Engingsr Saurce

OVERVIEW

Cverdew

SOURCE & TARGET
Source Selection
Target Selection
Fatch Schemas List
Srhemas Selection

OBJECT MIGRATION
Source Objects
Migration
Manual Editing
Target Creation Options
Create Schemas

Create Target Results

DATA MIGRATION
Dala Transfer Selup
Bulk Data Transfer

REPORT
Migration Repart

Selected schema metadata wil naw be fetched from the source RDBMS and reverse engneered
s that its structure can be determned.

@ Comnect w source DEMS
#  Raeverse engnesr selectad schemas
“  Postprocassng of reverse engineered schemas

Finished performing tadks,
Chick [Maxt >] to contnue.

Mezzags Lag

- Reverse engineering of foreign keys in table HumanRescurces Emplayee completed

- Reverse engineering of foreign keys in table HumanResources, EmplayeeAddress completed

- Reverss enginsering of forsign keys in table HumanResources, EmplayeeDepartmentiistory completsd
-Reverss enginsering of forsign keys in table HumanRescurces EmplayssPayHistory completed
- Reverss engineering of forsign keys in fable HumanResources, JabCandidats completed

- Reverss engineering of foreign keys in tabls HumanResources, Shift completed

- Second pass of teble reverse engineering for schema HumanResources completed!

- Reverss engineering complated|

Reverse engnesr selected schemes finshed

Past-processng of reverse enginecred schemas...

Merging reverse engineered schema objscts into a single schema....
Post-processng of reverss enginesred schemas done

Firished performing tasks.

Source DBMS connection is OK

10.8.4 Object Selection

Objects discovered by the Reverse Engineer Source stage are made available here. Valid objects include
Table, View, and Routine objects, with only the Table objects being selected by default (see the figure that
follows). Use the Show Selection button in order to disable individual table objects from being migrated.
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Figure 10.55 MySQL Workbench migration: Source Objects

'R MySQL Workbench

T

File Edit View Database Tools Scriping Help

| Migration Tazk List Source Dbjects

OVERVIEW
Ovendew You may sefect the ohjects to be migrated in the sts befow.

Al tables wil be migrated by defoult.

SOURCE & TARGET
Source Sélection
Target Selection |dae & Migrate Table objects
Feteh Schemas List LT 7total, 7 eelected
Schemas Seledtion
Reverie Engineer Source

e | Migrate View objects
OBJECT MIGRATION ZH 6 total, 0 selectad

Source Objects
Migration
Manual Edating - .

nual Editing =] Migrate Routine cbjects
Target Creation Options 1 3 total, 0 selected
Create Schemas

Show Selection |

Create Target Results

DATA MIGRATION
Data TransTer Setup
Bulk Data Transfer

HEFORT
Migration Repait

Source DBMS connection is OK

10.8.5 Migration

Reverse engineered objects from the source RDBMS are automatically converted to MySQL compatible
objects. Default data type and default column value mappings are used, and the generated objects and
column definitions may be reviewed and edited in the next step.

The steps performed include Migrating the selected objects, and generating the SQL CREATE statements,
as indicated in the next figure.
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Figure 10.56 MySQL Workbench Migration: Migration

ﬁ Migration
File Edit V‘iew DalEbaze Toolz Scriping Help

Migration Task List Migration
OVERVIEW

Cwvendewr Reverse engineered objects from the souroe RDBMS will nove be automabcaly
comverted inka MySQL compatiole obiects. Default datatype and default column value
SOURCE & TARGET mappings wil be used, You wil be able to review and edit generated objects and column
. definitions in the Manual Edibng step.

Source Selection
Target Selection
Fetch Schemas List & Migrate Selected Objects

Sthemas Selection & Generate 50U CREATE Statements
Reverse Engineer Source

OBJECT MIGRATION

sourte Objects Finished performing tacks.
i e 118 o

Manual Editing Message Lag
Target Creation Options
Startirg...
Migrate Selected Objects....
Create Target Results -Migrating...
- Migrating schema AdventureWarks. ..
DATA MIGRATION - IMigrating schema caontents for schema AdventureiWorks
-Teble AdvenlhureWorks Department migrated
Data Transter Setug -Table AdventureWorks Employes migrated
~Table AdventureWorks Ermployestddress mgrated

SRR, -Teble AdvenlureWorks EmployeeDepar tmeniHistor y migrated
—— - Table AdventureWorks EmployeePayHstory migrated
REFORT -Table AdventureWorks. JohCandidate migrated

Migration Report -Teble AdventureWorks Shift migrated
- Finalizing foreign key migration, ..
- Migration firished
Migrate Selected Objecls firnshed
Genzrate S0L CREATE Stalements....
- Generating SQL...
Generate S0L CREATE Stalemenls fnished
Firihed performing Lasks.

Create Schemas

Sournce DBMS connection is OK

10.8.6 Manual Editing

Use the View select box to choose the section to edit (see the figure that follows). The Show Code and
Messages button is available on every page and it shows the generated MySQL code that corresponds to
the selected object.

» Migration Problems: This either reports problems or displays "No mapping problems found." As the
following figure shows, this is an informational screen.
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Figure 10.57 MySQL Workbench migration: Manual Editing (Migration Problems)

File Edit View (Database Tools Scrpting  Help

Migration Task List Manual Editing -
OVERVIEW
COveriewr Review and edtmigrated objects, You can manually edi the generated SOL before agplying them o the target database.

SOURCE & TARGET Wiew: | Migratian Problem I
Source Selection Migratian Prablems
i &l abjects
Target Selection
Column Mappings
Feteh Schemas List
Schemas Seledion
Reverse Engineer Source

OBJECT MIGRATION
Source Objects

Mo migration problems found. 2 wamina(s).
Migration Use the View pulldoven menu to review al objects.
A r—

Target Creation Options

Creale Sthemas
Create Target Results

DATA MIGRATION
Data Transfer Setup
Bulk Data Transter

REPORT
Migration Repart

urce DBMS connection is QK

« All Objects: An object view that allows you to view and edit the object definitions. Double-click on a row
to modify a target objects name (see the figure that follows).
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Figure 10.58 MySQL Workbench Migration: Manual Editing (All Objects)

Migraticn Task List
OVERVIEW
Cwerdiew

Manual Editing

SOURCE & TARGET Migrated Objects

Review and adit migrated objects. You can manualy edt the generated SCL bafore 2pplying them to the target database.

Viewn Al Objacts

Source Selection
Target Seledion
Fetch Schemas List
Schemas Selection

Source Object
» nia
¥ o AdventureWerks
¥ Tables
[ 3 :| Department
p—;—_| Emplayee
¥ [ Employzeaddress
¥ Columns
B | Employeeld INT
¥ AddressTD TNT
B 3 rowguid UNMIQUEIDENTIFIER[1E)
» & MadifiedDate DATETIME
Tndices
Foreigneys
Triggers
» a EmployeeleparimentHistary
b || EmzloyeefayHistory

b || JebCandidata
(1] Shift

F Wiews
¥ Raoutines
* nfa

Reverse Enginesr Source

OBJECT MIGRATION
Source Objects
Migration
Target Creation Optians
Create Schemas
Create Targel Resulis

DATA MIGRATION
Data Transfer Setup
Bulk Diata Transfer

FEPORT
Migiation Repart

Target Ohpact

) Preamble

- AdventureWarks
Tables

i| Department
| Employes

| EmployesAddres
Columins
{ EmployesID INT
¢ AddressID INT
> rowguid VARCHAR(EA) % Default value newid{) is not supported
o MaodifiedDate TIMESTAMP Default value is getdate(), sotype was changed fram..
Indiczs
Foreignkeys
Triggens
|| EmployesDepartmentiist
| EmployesPayHistary
1 JabCandidatz
] shift
Views
Routings
O Postamble

Migration Magsage

Callztion Latin_General_C3_ASmigrated to utfg_gen.
4 Migration warnings, expand to view

& Migration warnings, expand to visw
& Migration warnings, expandto view
% Migration wamings, expandto view

4

S0 CREATE Smipt for Selected Chject:

“rowguid” VARCHAR(

Hide Code and Messages:

» Column Mappings: Shows all of the table column mappings and enables you to individually review and

fix the mapping for all column types, default values, and
example of the manual editing session.

1 ] CREATE TABLE IF NOT EXISTS ~AdventureWorks . EmployecAddress” (
2 “Empleyeell” INT NOT NULL COMMENT "Primary key. Foreign key to Employee.Er
“AddressID’ INT NOT HULL COMMENT ‘Fnmary key. Fo
J UNIQUE NOT NULL COMMENT 'ROWGUIDCAL number u
“ModifiedDate” TIMESTAMP NOT NULL DEFAULT CURRENT_TIMESTAMP COMMI
PRIMARY KEY [ Employeell’, “AddresslD’ )]
COMMENT = 'Cross-referance table mapping employees to their address(es).”

‘fau can rename target schemas and tabies and change column defindions by didang them ance selected,

7] Lod edited SQL
gdre

ign key to Address .
[F] comment cut

Apply Changes

Discard Changes

« Bade

o]

other attributes. The following figure shows an
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Figure 10.59 MySQL Workbench Migration: Manual Editing (Column Mappings)

ng  Help

Manzal Editing

CVERVIEW
Orerview Review and edt migrated shjects. Tou can manualy edi the generated SO before appiyng them o the target detshase.

SOURCE & TARGET Mgrated Chcts view: Calumn Hagpings =
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Adve. U] Employond { DeparimentlD SMALLINT .-ﬂ AdventureWiosrks 1] EsrployeeDe Depadm
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Adve. T Shift shitin TENYINT = adventurewods 1| Skt

Cieale Sthemig Adve. ] JobCancidah ModdicdDate  DATETIME |_-ﬂ getdanelh AdventureWoska ] JenCaadidate

Adve.. [l Shift
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10.8.7 Target Creation Options

Defines addition settings for the target schema. Configuration options include:
» Create schemain target RDBMS
» Create an SQL script file

» Keep the schemas if they already exist. Objects that already exist will not be recreated or update.
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Schema Creation

Figure 10.60 MySQL Workbench Migration: Target Creation Options
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10.8.8 Schema Creation

The SQL scripts generated for the migrated schema objects will now be executed in the target database.
You can monitor execution in the logs, if errors exist then they will be fixed in the next step. Table data will
be migrated in a later step as well.

As the following figure shows, this is an automated step and the actions include: Create Script File,
Connect to Target Database, and Create Schemas and Objects.
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Create Target Results

Figure 10.61 MySQL Workbench Migration: Create Schemas
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10.8.9 Create Target Results

The generated objects are listed here, along with the error messages if any exist.

The migration code may also be viewed and edited here (see the figure that follows). To make changes,
select an object, edit the query code, and click Apply. Repeat this process for each object that will be
edited. Finally, click Recreate Objects to save the results.

execute the previous migration step (Create Schemas) with the modified code, and
then continue the migration process. This also means that the previously saved

Note
@ The Recreate Objects operation is required to save any changes here. It will then
schema will be dropped.
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Data Transfer and Migration Setup

Figure 10.62 MySQL Workbench Migration: Create Target Results
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10.8.10 Data Transfer and Migration Setup

Transfers data from the source RDBMS to the target MySQL database (see the figure that follows). The
setup screen includes the following options:

Data Copy:
* Online copy of table data to target RDBMS: This (default) will copy the data to the target RDBMS.

» Create a batch file to copy the data at another time: The data may also be dumped to a file that can
be executed at a later time, or be used as a backup. This script uses a MySQL connection to transfer the
data.

e Create a shell script to use native server dump and load abilities for fast migration: Unlike the
simple batch file that performs a live online copy, this generates a script to be executed on the source
host to then generate a Zip file containing all of the data and information needed to migrate the data
locally on the target host. Copy and extract the generated Zip file on the target host and then execute the
import script (on the target host) to import the data into MySQL using a LOAD DATA call.

This faster method avoids the need to traffic all data through MySQL Workbench, or to have a
permanent network connection between the MySQL servers.

Note
@ This option was added in MySQL Workbench 6.3.0.

Options:
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Bulk Data Transfer

« Truncate target tables before copying data: In case the target database already exists, this will delete
said data.

» Worker tasks: The default value is 2. This is the number of tasks (database connections) used while
copying the data.

» Enable debug output for table copy: Shows debugging information.

Figure 10.63 MySQL Workbench Migration: Data Transfer Setup
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10.8.11 Bulk Data Transfer

Depending on the selected option, this will either transfer the data to the target RDMS (default), generate
a simple script for the online data transfer, or generate script to execute on the source host that then
generates a Zip file containing both the transfer script and data that will be executed on the target host.
Optionally, view the logs to confirm (see the figure that follows).
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Migration Report

Figure 10.64 MySQL Workbench Migration: Bulk Data Transfer
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10.8.12 Migration Report

Displays the final report that summarizes the migration process. The following figure shows an example of
the migration report.
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MySQL Workbench Migration Wizard FAQ

Figure 10.65 MySQL Workbench Migration: Migration Report
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10.9 MySQL Workbench Migration Wizard FAQ

Frequently Asked Questions with answers.

10.9.1 While using the Postgresql psqglodbc driver, | see the following error: (' 08001' , ' [ 08001]
Al ready connected. (202) (SQLDriverConNECt )" ) .oviiiiieiiiemiiieiiiieeeireeineeeieeeeeeens 414
10.9.1.While using the Postgresql psglodbc driver, | see the following error: (' 08001' , ' [ 08001]

Al ready connected. (202) (SQLDriverConnect)')

This means that PostgreSQL is not configured to accept connections from the source IP.
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Appendix A MySQL Workbench Frequently Asked Questions

FAQ Categories

» Basic Usage

* MySQL Workbench Functionality

« Data Management

* General

Basic Usage

A.1 What is a MySQL connection? Why might | need to create more than one? ........ccccooeeeviiieiinnnnnnn. 415
A.2 Does MySQL Workbench support the TLSV1.2 ProtoCOI? ......couuuiiiiiiiiiiiiiiii e 415
A.3 How do | create a MySQL database (schema) in MySQL Workbench? ..........c.ccoooiiiiiiiiiniiennnn, 415
A.4 Is there an easy way to select all data from a table, and then see the results? ...........ccccoeeveiennnnnn. 416
A.1. Whatis a MySQL connection? Why might | need to create more than one?

A.2.

A.3.

A MySQL connection links (connects) Workbench to a MySQL server. Most actions performed
within Workbench are then performed against the connected MySQL server. Each MySQL
connection contains its own set of definitions, so you might define multiple MySQL connections in
Workbench. For example, the connections might connect to different MySQL servers, or the same
MySQL server with different user names, or enable SSL for one, or you might set up a connection to
a remote MySQL server (on your web host?) using the SSH options, and so on.

As for multiple connections to the same local MySQL server, you might have one connection using
"root" with another using a less privileged user. Depending on how you set up the users, they may
(or may not) both have rights to see and use the same databases (information). For example,

you might use Workbench to configure and use the less-privileged user that you use for your web
application.

So to summarize, connections simply connect to the MySQL server. If two connections use the
same exact information then the results in Workbench will be identical. However, that is not a
common use case. For additional information about MySQL connections in MySQL Workbench, see
Chapter 5, Connections in MySQL Workbench.

Does MySQL Workbench support the TLSv1.2 protocol?

Because TLSv1.2 requires OpenSSL, support for this protocol is available for MySQL Workbench
Commercial Editions, and not for the Community Edition (which is compiled using yaSSL and
supports TLSv1.1 only).

How do | create a MySQL database (schema) in MySQL Workbench?
» Open a MySQL connection to open the SQL editor.

» On the left pane there is an Object Browser that contains two tabs titted Management and
Schemas. Choose the schemas tab (default).

* Right-click anywhere in the Schemas pane and choose Create Schema from the context-menu.

» Follow the schema creation wizard by naming your new schema, and click Apply to create your
new schema.
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Other options include clicking the "Create Schema" icon on the main navigation bar, or executing a
"CREATE SCHEMA your_db_name" query in the SQL editor.

A.4. Isthere an easy way to select all data from a table, and then see the results?

From the schema navigator, hover over the table and click the F icon. This executes a "SELECT
* FROM schema.table" query and loads the results into the result grid. From there you can view or
edit the data.

Alternatively, right-click on a table and select Select Rows - Limit 1000 form the context menu.

Workbench Functionality
A.1 How do | use the SSL Certificate wizard to enable SSL for both my MySQL server and MySQL

(0117 o | PSP SPPPTRRN 416
A.2 How do | copy my saved MySQL connections in Workbench to a different computer? ................... 416
A.3 How can | view my MySQL Workbench query hiStory? ... 416
A.4 Can | preserve a results tab rather than have it refresh every time | execute a statement? ............ 416
A.5 How does the embedded web browser functionality work? For example, clicking Workbench

Forum on the Home screen opens the forum in its own embedded MySQL Workbench tab. ...... 417
A.6 How does MySQL Workbench increase import performance? ...........cooooiviiiiiiiiiiiiiiieeeeeeeen 417

A.1. How do | use the SSL Certificate wizard to enable SSL for both my MySQL server and MySQL
client?

Execute the wizard to generate the SSL certificates, and then modify your MySQL server's
configuration file (my. cnf or ny. i ni ) accordingly. You can copy-n-paste entries for the SSL
options from the generated sanpl e- my. cnf sample file. Next, confirm that the SSL CA File, CERT
File, and Key File values are properly set under the SSL tab for your MySQL connection. Set Use
SSL to either Require (recommended) or If available, and then execute Test Connection. This
should report that SSL is enabled.

Failed SSL connections are logged in the MySQL Workbench log file. For additional information
about the log file's location, see Section 3.3, “MySQL Workbench Settings and Log Files”.

For additional information, see Section 5.3.4, “SSL Wizard (Certificates)”.
A.2. How do I copy my saved MySQL connections in Workbench to a different computer?

From the main navigation menu, choose Tools, Configuration, and then Backup Connections
to create a Zip file with your configured MySQL connections. Next, load this file into your new
Workbench instance by using the related Restore Connections option.

A.3. How can | view my MySQL Workbench query history?
In bottom pane, change Action Output to History and then choose the appropriate date.

The SQL statement history is stored as plain text on your system under your user's MySQL
Workbench configuration path in the sql _hi st ory directory. These files are organized per date
(such as 2014-01-15) and contain your MySQL Workbench SQL statement history for all MySQL
connections.

A.4. Can | preserve a results tab rather than have it refresh every time | execute a statement?

Yes, you can pin the results tab to force it to remain and be unaffected by UPDATE and other
statements. Do that by right-clicking the result tab and choose "Pin Tab" from the context-menu, or
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A5.

A.6.

left-click the little pin icon to toggle it. Now, execute your other queries and then refresh the pinned
tab (there is a "refresh” icon in the result grid's menu).

How does the embedded web browser functionality work? For example, clicking Workbench Forum
on the Home screen opens the forum in its own embedded MySQL Workbench tab.

The Webkit system library is used on OS X, Internet Explorer is used on Windows, and Linux opens
the default browser externally rather than an embedded browser. Pressing Modifier + Arrow moves
the browser history forward and back.

Additionally, for information about creating your own Home screen links, see Section 3.4, “Tutorial:
Add a Custom Link to the Home Page”.

How does MySQL Workbench increase import performance?

When a model is exported (Database, Forward Engineer...), some MySQL server variables are
temporarily set to enable faster SQL import by the server. The statements added at the start of the
code are:

SET @LD_UNI QUE_CHECKS=@@&JN QUE_CHECKS, UNI QUE_CHECKS=0;
SET @LD_FOREl GN_KEY_ CHECKS=@@ORE| GN_KEY_CHECKS, FOREI GN_KEY_ CHECKS=O0;
SET @LD_SQ._MODE=@@®Q._MODE, SQL_MODE=' TRADI Tl ONAL, ALLOW | NVALI D_DATES' ;

These statements function as follows:

e SET @LD_UNI QUE_CHECKS=@aNI QUE_CHECKS, UNI QUE_CHECKS=0; : Determines whether
I nnoDB performs duplicate key checks. Import is much faster for large data sets if this check is
not performed. For additional information, see uni que_checks.

e SET @LD FOREI GN_KEY_ CHECKS=@#OREl GN_KEY_CHECKS, FORElI GN_KEY_ CHECKS=0; :
Determines whether the server should check that a referenced table exists when defining
a foreign key. Due to potential circular references, this check must be turned off for the
duration of the import, to permit defining foreign keys. For additional information, see
forei gn_key_checks.

« SET @LD SQ._MODE=@@pQL_MODE, SQ._MODE=" TRADI TI ONAL' ; : Sets SQL_MODE
to TRADI TI ONAL, causing the server to operate in a more restrictive mode, and
ALLOW | NVALI D_DATES, causing dates to not be fully validated.

These server variables are then reset at the end of the script using the following statements:

SET SQL_MODE=@DLD_SQL_MODE;
SET FOREl GN_KEY_CHECKS=@D.D_FOREl GN_KEY_CHECKS;
SET UNI QUE_CHECKS=@DLD_UNI QUE_CHECKS;

Workbench Behavior

A.1 Why do my query results sometimes say Read Only but other times | can edit data in the results

01T S RSUPPP 418

A.2 I'm attempting to execute a DELETE query but the query fails with an "Error Code: 1175" error.

[ [V [ T ] {0 Tod == PRSPPI 418

A.3 My MySQL server connection is timing out with an error like "Error Code: 2013. Lost connection

to MySQL server during query”. Can | adjust the timeout? ..........ccoviviiiiiiiiiiie e 418

A.4 What do the column flag acronyms (PK, NN, UQ, BIN, UN, ZF, Al, G) in the MySQL Workbench

LI o] ST =l 1 (o o £ A T=T= 10 PP 418
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http://dev.mysql.com/doc/refman/5.7/en/server-system-variables.html#sysvar_unique_checks
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A.2.

A.3.

A.4.

Why do my query results sometimes say Read Only but other times | can edit data in the results
grid?

Data in the query results grid is only editable when the query results includes a primary key. For
example, "SELECT type FROM food" will be read-only if "type" is not a primary key, but "SELECT
id, type FROM food" will be editable when "id" is a primary key. Typically, "SELECT *" syntax is
used in Workbench which often includes query results with a primary key.

For additional information, hover over the "Read Only" icon to reveal a tooltip that explains why your
result set is in read-only mode.

I'm attempting to execute a DELETE query but the query fails with an "Error Code: 1175" error. How
do | proceed?

By default, Workbench is configured to not execute DELETE or UPDATE queries that do not include
a WHERE clause on a KEY column. To alter this behavior, open your Workbench Preferences,
select the SQL Editor section, and disable the following preference:

[ ]1"Safe Updates". Forbid UPDATEs and DELETEs with no key in WHERE clause or no LIMIT
clause.

Changing this preference requires you to reconnect to your MySQL server before it can take affect.

My MySQL server connection is timing out with an error like "Error Code: 2013. Lost connection to
MySQL server during query". Can | adjust the timeout?

Yes, go to Preferences, SQL Editor, and adjust the DBMS connection read time out option that
defaults to 600 seconds. This sets the maximum amount of time (in seconds) that a query can take
before MySQL Workbench disconnects from the MySQL server.

What do the column flag acronyms (PK, NN, UQ, BIN, UN, ZF, Al, G) in the MySQL Workbench
Table Editor mean?

Checking these boxes will alter the table column by assigning the checked constraints to the
designated columns.

Hover over an acronym to view a description, and see the Section 8.1.10.2, “The Columns Tab” and
MySQL CREATE TABLE documentation for additional details.

Data Management

A.1 How do | import comma-separated values (CSV) data into MySQL using Workbench? ................. 418
A.2 How do | export MySQL data to a plain text file with a format such as CSV, JSON, or XML? ......... 419
A.3 How to export (save) a MySQL database to @ text fille? ... 419
A.1. How do I import comma-separated values (CSV) data into MySQL using Workbench?

Importing CSV data into a new or existing table: the Table Data Import wizard imports configurable
CSV data into a new or existing table. This option was added in MySQL Workbench 6.3.

Importing CSV data into a result set: the Import records from external file wizard imports CSV
data directly into a result set's view.

Alternatively, the Data Import wizard imports your saved MySQL files into your MySQL server. For
additional information, see Section 6.5, “Data Export and Import”.

If you are importing Excel files, then consider using the official MySQL for Excel Add-on for Excel.
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A.2.

A.3.

How do | export MySQL data to a plain text file with a format such as CSV, JSON, or XML?

The results view panel in Workbench has an "Export recordset to an external file" option that exports
your result set to a wide variety of formats. For additional information, see Export a Result Set.

data to standard MySQL formats. For additional information about that, see

Note
@ This is different than the Data Export wizard that exports your MySQL
Section 6.5, “Data Export and Import”.

If you are exporting to Excel, then consider using the official MySQL for Excel Add-on for Excel.

How to export (save) a MySQL database to a text file?

Open a MySQL connection, and select Server from the main navigation menu and choose Data
Export to open the data export wizard. Alternatively, choose Data Export from the left Management
pane for the desired MySQL selection.

Here you can choose which databases to export, whether or not to include the data, dump to a
single file or multiple files (one per table), and more. For additional details, see Section 6.5, “Data
Export and Import”.

General

A.1 I'm forced to use MySQL Workbench 5.2.x, is its documentation available? .................cccooceeeenn. 419

Al

I'm forced to use MySQL Workbench 5.2.x, is its documentation available?

Although the 5.2.x branch is no longer maintained, its documentation is archived at http://
dev.mysql.com/doc/index-archive.html.
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Appendix B Keyboard Shortcuts

The following tables list keyboard shortcuts for MySQL Workbench commands. Modifier in the tables
stands for the platform-specific modifier key. This is Command on macOS, Control on other platforms. On
macOS, the Alt key is Option.

There are keyboard shortcut tables for the File, Edit, View, Arrange, Model, Query, Database, Scripting,
Help, and EER Diagram Mode menus.

File Menu

Table B.1 File menu keyboard shortcuts

Function Keyboard Shortcut Context
New Model Modifier+N All

Open Model Modifier+O All

Open SQL Script Modifier+Shift+O SQL Editor
Close Tab Modifier+W, Modifier+F4 on Windows All

Save Model Modifier+S Model
Save Script Modifier+S SQL Editor
Save Model As Modifier+Shift+S Model
Save Script As Modifier+Shift+S SQL Editor
Forward Engineer SQL Modifier+Shift+G Model
CREATE Script

Forward Engineer SQL ALTER |Modifier+Alt+Y Model
Script

Synchronize With SQL Modifier+Shift+Y Model
CREATE Script

Print Modifier+P EER Diagram mode only
Exit Modifier+Q All

Edit Menu

Table B.2 Edit menu keyboard shortcuts

Function Keyboard Shortcut Context
Undo Modifier+Z Model, EER Diagram
Redo Modifier+Y, Modifier+Shift+Z (macOS) Model, EER Diagram
Cut Modifier+X All
Copy Modifier+C All
Paste Modifier+V All
Delete Modifier+Delete, Command+BackSpace |All

(macOsS)
Edit Selected Modifier+E Model, EER Diagram
Edit Selected in New Window |Modifier+Shift+E Model, EER Diagram
Select All Modifier+A EER Diagram
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Function Keyboard Shortcut Context

Find Modifier+F All

Find Advanced Modifier+Alt+F All

Find Next F3 All

Find Previous Shift+F3 All

Search and Replace Modifier+Shift+F All
Comment/Uncomment lines of |Modifier+/ SQL Editor

SQL

Auto-Complete SQL Modifier+Space SQL Editor

View Menu

Table B.3 View menu keyboard shortcuts

Function Keyboard Shortcut Context

Output Window Modifier+F2, Modifier+Option+2 (macOS) |All

Set Marker n Modifier+Shift+n (n is integer 1..9) EER Diagram

Go to Marker n Modifier+n (n is integer 1..9) EER Diagram
Arrange Menu

Table B.4 Arrange menu keyboard shortcuts

Function Keyboard Shortcut Context

Bring to Front Modifier+Shift+F EER Diagram

Send to Back Modifier+Shift+B EER Diagram

Model Menu

Table B.5 Model menu keyboard shortcuts

Function Keyboard Shortcut Context

Add Diagram Modifier+T Model, EER Diagram
Validate All Modifier+Alt+V Model, EER Diagram
Validate All (MySQL) Modifier+Alt+B Model, EER Diagram

Model Options

Command+Alt+, (Shortcut available only
on macOS)

Model, EER Diagram

Query Menu

Table B.6 Query menu keyboard shortcuts

Function Keyboard Shortcut Context

Execute statement Modifier+Return SQL Editor
Execute statements Modifier+Shift+Return SQL Editor
New Tab Modifier+T SQL Editor

Database Menu
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Table B.7 Database menu keyboard shortcuts

Function Keyboard Shortcut Context

Query Database Modifier+U All

Reverse Engineer Modifier+R Model, EER Diagram
Forward Engineer Modifier+G Model, EER Diagram
Synchronize Model Modifier+Y Model, EER Diagram

Scripting Menu

Table B.8 Scripting menu keyboard shortcuts

Function Keyboard Shortcut Context

Scripting Shell Modifier+F3, Modifier+Option+3 (on All
macOS)

Run Workbench Script File Modifier+Shift+R All

Help Menu

Table B.9 Help menu keyboard shortcuts

Function Keyboard Shortcut Context
Help Index F1, Command+Option+question (on All
macOS)

EER Diagram Mode

In the EER Diagram view, a number of other keyboard shortcuts are available.

Table B.10 EER diagram mode keyboard shortcuts

Function Keyboard Shortcut

Selection tool Escape

Hand tool H

Delete tool

Layer tool

2| |0

Note tool

Image tool

Table tool

View tool

Routine Group tool

Non-ldentifying Relationship 1:1

Non-ldentifying Relationship 1:n

Identifying Relationship 1:1

Identifying Relationship 1:n

Identifying Relationship n:m

o|lulas|lw[ vl <]H

Relationship Using Existing Columns
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Table B.11 Keyboard shortcut changes

MySQL Workbench version

The Change

5.2.45

The "Modifier+/" shortcut was added to comment/uncomment SQL in the
SQL editor

5.2.45

On Microsoft Windows, the "Modifier+W" shortcut was changed to
"Control+F4" -- this shortcut closes MySQL Workbench tabs
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Appendix C Extending Workbench

Table of Contents

C.1 GRT and Workbench Data OrganiZation ...............ooeeeeuuueiieiieeeii et 425
C.2 MOAUIES ...ttt ettt e et r e et e et et e e e 426
C.3 PlIUGINS @NA TOOIS ...t et e ettt ettt e e e 428
C.4 Adding a GUI to a Plugin USINg MEOIMMS ........ciiiiiieiiii et 429
C.5 The Workbench Scripting Shell ........cooo e 429
C.5.1 Exploring the Workbench Scripting Shell ... 430
C.5.2 The SNEll WINAOW ..ottt e e e e 430
C.5.3 Files, Globals, Classes, Modules, and Notifications Tabs .............ccoeiiieiiiinieiiiec, 432
C.6 Tutorial: WIEING PIUGINS ...ttt ettt e e e et eeenaes 437
C.6.1 Tutorial: Generate PHP Code to Create a Connection with PDO_MySQL ............cccceeeennnies 437
C.6.2 Tutorial: Generating Foreign Keys with MYISAM ..o 439

MySQL Workbench provides an extension and scripting system that enables the developer to extend
MySQL Workbench capabilities. While the core of MySQL Workbench is developed using C++, it is
possible to harness this core functionality using the Python scripting language. MySQL Workbench also
provides access to a cross-platform GUI library, MForms, which enables the creation of extensions that
feature a graphical user interface.

The extension system enables the following capabilities:

« Automate common tasks

Extend the Workbench user-interface

» Create Tools/Plugins (code which can be invoked from the Workbench menu system)

Manipulate schemas

» Create custom Workbench features

C.1 GRT and Workbench Data Organization

The Generic RunTime (GRT) is the internal system used by MySQL Workbench to hold model document
data. It is also the mechanism by which Workbench can interact with Modules and Plugins. Workbench
model data, such as diagrams, schemas, and tables, is stored in a hierarchy of objects that can be
accessed by any plugin. The information is represented using standard data types: integers, doubles,
strings, dicts, lists, and objects.

The GRT can be accessed using the Python scripting language. Awareness is required of how the GRT
data types map into Python. For example, the GRT integer, double, and string data types are seen as
corresponding Python data types. Lists and dicts are kept in their internal representation, but can generally
be treated as Python lists and dicts, and accessed in the usual way. Objects contain data fields and
methods, but the GRT recognizes only objects from a pre-registered class hierarchy.

It is possible to fully examine the classes contained within the GRT using the Workbench Scripting
Shell. Dots in class names are changed to underscores in their Python counterparts. For example,
db. mysql . Tabl e becomes db_nysql _Tabl e in Python.
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Application Objects Tree (GRT Tree)

Application Objects Tree (GRT Tree)

As mentioned previously, MySQL Workbench document data is stored in an object hierarchy. This

hierarchy is known as the GRT Tree. The GRT Tree can be accessed and modified using Python or C++.
Be careful when modifying the GRT Tree as mistakes can lead to document corruption. Backups should be
made before manipulating the tree. Read-only access to the tree is the safest approach, and is sufficient in

most cases.

Main Nodes in the Application Object Tree

Table C.1 The main nodes in the Application Object Tree

Node

Description

wh.registry

Application data such as plugin registry, list of
editors, and options.

whb.customData

A generic dictionary for data you can use to
store your own data. This dictionary is saved
and reloaded with Workbench and is global
(not document specific).

whb.options

Contains some default options that are used
by Workbench.

wb.rdbmsMgmt

Internal registry of supported RDBMS
modules, known data types.

wb.doc

The currently loaded model document.

whb.doc.physicalModels[0]

The currently loaded model object, containing
the database catalog and diagrams.

whb.doc.physicalModels[0].catalog

The database catalog for the model. Contains
the list of schemas.

whb.doc.physicalModels[O]catalog.schemata

List of schemas in the model. Individual
schema can be accessed as a list:
schemata[0], schemata[1] ...

(.views, .routines, ...)

whb.doc.physicalModels[0].catalog.schemata[0].tables

Lists of tables, views, routines in the schema.

wb.doc.physicalModels[0].diagrams

List of EER diagrams in the model.

(.layers, .connections, ...)

whb.doc.physicalModels[0].diagrams[0].figures

List of figures, layers, connections
(relationships) in the diagram.

C.2 Modules

In the GRT Modules are libraries containing a list of functions that are exported for use by code in other
modules, scripts, or Workbench itself. Modules can be written in C++ or Python, but the data types used for

arguments and the return value must be GRT types.

GRT modules are similar to Python modules, but are imported from the built-in gr t module, instead
of directly from an external file. The list of modules loaded into the grt module is obtained from
grt. nodul es. Modules can be imported in Python using statements such as f rom grt. nodul es

i mport WbModel .

To export functions as a module from Python code, perform the following steps:
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Modules

1. The source file must be located in the user modules folder. This path is displayed in the Workbench
Scripting Shell with the label Looking for user plugins in. It is also possible to install the file using the
main menu item Scripting, Install Plugin/Module File.

Default module file locations:

Table C.2 Default User Module File Location

Operating System File Path

Windows %AppData%\MySQL\Workbench\modules

macOS ~username/Library/Application Support/MySQL/Workbench/modules
Linux ~username/.mysgl/workbench/modules

2. The source file name must have the extension _grt . py; for example, ny_nodul e_grt. py.

3. Some module metadata must be defined. This can be done using the Def i neMbdul e function from the
wb module:

fromwb inport *
Modul el nf o = Defi neMbdul e( name=' MyModul e' , aut hor=' Your Nanme', version='1.0")

4. Functions to be exported require their signature to be declared. This is achieved using the export
decorator in the previously created Modulelnfo object:

@mbdul el nfo. export(grt.|NT, grt.STRI NG
def checkString(s):

For the export statement, the return type is listed first, followed by the input parameter types,
specified as GRT typenames. The following typenames can be used:

e grt. | NT: Aninteger value. Also used for boolean values.

e grt. DOUBLE: A floating-point numeric value.

e grt. STRI NG UTF-8 or ASCII string data.

e grt. DI CT: A keyl/value dictionary item. Keys must be strings.

e grt. LI ST: Alist of other values. It is possible to specify the type of the contents as a tuple
inthe form (grt. LI ST, <type-or-class>).Forexample, (grt.LIST, grt. STRING) for
a list of strings. For a list of table objects, the following would be specified: (grt. LI ST,
grt.classes.db_table).

e grt. OBJECT: An instance of a GRT object or a GRT class object, from grt . cl asses.

Note
@ These types are defined in the gr t module, which must be imported before they
are available for use.

The following code snippet illustrates declaring a module that exports a single function:

fromwb inport *
i mport grt
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Plugins and Tools

Modul el nfo = Defi neMbdul e( name=' MyModul €', aut hor ="your nane", version='1.0")

@mbdul el nfo. export (grt. DOUBLE, grt.STRING (grt.LIST, grt.DOUBLE))
def printListSunmmessage, doubl eList):
sum = 0
for d in doubl eList:
sum = sum + d
print nmessage, sum
return sum

C.3 Plugins and Tools

Plugins are special Modules that are exposed to the user through the Workbench GUI. This is typically
done using the main menu, or the context-sensitive menu. Much of the MySQL Workbench functionality is
implemented using plugins; for example, table, view, and routine editors are native C++ plugins, as are the
forward and reverse engineering wizards. The Administrator facility in MySQL Workbench is implemented
entirely as a plugin in Python.

A plugin can be a simple function that performs some action on an input, and ends without further
interaction with the user. Examples of this include auto-arranging a diagram, or making batch changes to
objects. To create a simple plugin, the function must be located in a module and declared as a plugin using
the pl ugi n decorator of the Modul el nf o object.

Plugins can have an indefinite runtime, such as when they are driven by the user through a graphical
user interface. This is the case for the object editors and wizards within MySQL Workbench. Although the
wizard type of plugin must be declared in the usual way, only the entry point of the plugin will need to be

executed in the plugin function, as most of the additional functionality will be invoked as a result of the user
interacting with the GUI.

Note
@ Reloading a plugin requires MySQL Workbench to be restarted.

Imported plugin files (and their compiled counterparts) are stored here:

Table C.3 User Plugin File Location

Operating System File Path

Windows %AppData%\MySQL\Workbench\modules

macOS ~username/Library/Application Support/MySQL/Workbench/modules
Linux ~username/.mysgl/workbench/modules

Declare a plugin using this syntax:

@mbdul el nf o. pl ugi n(pl ugi n_name, caption, [input], [groups], [pluginMenu])
These parameters are defined as follows:

» plugin_name: A unique name for the plugin. It may contain only alphanumeric characters, dots, and
underscores.

e caption: A caption to use for the plugin in menus.

428
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 input: An optional list of input arguments.

» groups: Optional list of groups the plugin belongs to. Recognized values are:
e Overview Uility: The Context menu in the Model Overview.
e Model / Utility: The menu for diagram objects.
e Menu/ <cat egor y>: The Plugins menu in the main menu.

» pluginMenu: Optional name of a submenu in the Plugins menu where the plugin should appear. For
example, Catalog, Objects, Utilities. This is equivalent to adding a Menu/ <cat egor y> in the groups
list.

C.4 Adding a GUI to a Plugin Using MForms

MySQL Workbench is implemented with a C++ core back-end, and a native front-end for each supported
platform. Currently the front-end is implemented with Windows Forms on Microsoft Windows, GTK+ on
Linux, and Cocoa on OS X / macOS. This approach permits the application to have a native look and feel,
while reducing the amount of work required to maintain the project. However, the GUI functionality required
by MySQL Workbench can be met by a subset of graphical operations. These are implemented in a cross-
platform GUI library, MForms. This further reduces the development effort because plugin developers

can use MForms rather than writing front-end specific code for each supported platform. This also helps
consistency of operation across all platforms. MForms is coded in C++, but provides a Python interface. To
use it, the Python code must import the nf or ns module.

MForms Containers

Given the problems of using an absolute coordinate system across different platforms, MForms employs
containers that perform automatic layout. The basic containers that MForms provides include:

e Form: A top-level window which can contain a single control, usually another container. The window will
be sized automatically to fit its contents, but can also be sized statically.

» Box: This container can be filled with one or more controls in a vertical or horizontal layout. Each
child control can be set to use either the minimum of required space, or fill the box in the direction of
the layout. In the direction perpendicular to the layout, for example vertical in a horizontal layout, the
smallest possible size that can accommodate all child controls will be employed. So, in this example, the
smallest height possible to accommodate the controls would be used.

» Table: This container can organize one or more controls in a grid. The number of rows and columns in
the table, and the location of controls within the grid, can be set by the developer.

» ScrollView: This container can contain a single child control, and adds scrollbars if the contents do not
fit the available space.

C.5 The Workbench Scripting Shell

The Workbench Scripting Shell provides a means for entering and executing Python scripts. Through the
use of the scripting shell, MySQL Workbench can support new behavior and data sources using code
written in Python. The shell can also be used to explore the current Workbench Generic RunTime (GRT)
facilities.

The scripting shell is not only useful for expanding MySQL Workbench. You can use a script file from the
scripting shell command line to perform repetitive tasks programmatically.
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Exploring the Workbench Scripting Shell

Note
@ MySQL also has a product named MySQL Utilities, which is different than
Workbench Scripting Shell.

C.5.1 Exploring the Workbench Scripting Shell

To open the Workbench Scripting Shell, select Scripting, Scripting Shell from the main menu. You

can also open the Workbench Scripting Shell using the Control + F3 key combination on Windows and
Linux, Command + F3 on macOS, or by clicking the shell button above the EER diagram navigator. The
Workbench Scripting Shell will then open in a new dialog.

The following figure shows the Workbench Scripting Shell dialog.
Figure C.1 The Workbench Scripting Shell

-

| Warkbench Scripting Shel

= e

Modules List

GRT Modules
¥ [ CodeUtis
p f{) copyAsPHPConned
p f{) getPlugininfo
p f{) copyAsPHPQueryAndFetch
» [} DbGenericMigration
» [} DbGenericRE
» [} DbMssglMigration
» [ DbMssqlRE
» [ DbMysQL =
» [ DbMySQLFE
» [ DbMySQLMigration
» [ DbMySQLQuery =
» [} DbMySQLRE
» [} DbPostgresqlMigration
» [ DbPostgresqlRE
» [ Db5gl92Migration
» [} DbSql92RE
» [} DbSybaseMigration
» [ DbSybaseRrE
» [#8 Dbutils
» [} Forms

Function:

Snippets

Looking for modules in 'C:\Users‘\philip‘\AppData‘Roaming
\MySQL\Workbench\modules'.

INFO: Scanning module directory C:\Users\philip\AppData

\Roaming\MySQL\Workbench\modules.

0 modules found
Looking for modules in
INFO: Scanning module directory ..

9 modules found

Looking for modules in 'C:\Program Files (x86)\MySQL
\WMySQL Workbench 5.2 CE/modules’.

INFO: Scanning module directory C:\Program Files
{x86)\MySQL\MySQL Workbench 5.2 CE/modules.

25 modu found

Registe 36 modules (from 34 files).

Looking for user plugins in C:\Users\philip\AppData
\Roaming\MySQL\Workbench\modules

MySQL Generic Runtime Environment 4.1.0

int copyAsPHPConnect{db. query.Editor editor)

Type '?7' for help.

Python Shell initialized. (Use Preferences -= General to
set language)

Ready.

Arguments:
- editor:

Copies PHP code to connect to the active MySGQL
connection to the dipboard.

Files Globals Classes Modules

L —

C.5.2 The Shell Window

The Workbench Scripting Shell is primarily used for running Python scripts, or directly typing commands in
Python. However, you can also use it to access the Workbench Scripting Shell Scripting Library functions
and global functions and objects. To see the available commands, type “?”. You can also cut and paste
text to and from the shell window.

The Snippets tab is a scratch pad for saving code snippets, which makes it easy to reuse and execute
code in MySQL Workbench. The following figure shows the Snippets tab selected.
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The Shell Window

Figure C.2 The Workbench Scripting Shell: Snippets

[&) Warkbench Scripting Shell o
SR W P EEEE v ew O .

File Browser Shell Snippets x  foo.py
¥ UserScripts
foo.py
UserModules
UserLibraries

Snippet
# iterate through all schemas
# iterate through all tables from schema
# iterate through columns from schema
# iterate through all figures of a diagram
# iterate through all resultset rows
# replace sql editor contents

# replace sql editor contents

editor = grt.root.wb.sqlEditors[@].activeQueryBuffer
new_text = editor.sql
editor.replaceContents (new_text)

Globals Classes Modules Motifications

Opened script file tabs are to the right of the Snippets tab. Script tabs are labeled with the script's
filename, or Unnaned for snippets without a name. You can cut-and-paste to and from the tabs, or right-
click on a snippet to open a context menu with options to Execute Snippet, Send to Script Editor, or
Copy To Clipboard.

While individual commands can be entered into the shell, it is also possible to run a longer script, stored in
an external file, using the main menu item Scripting, Run Workbench Script File. When scripts are run
outside of the shell, to see the output use the main menu item View, Output.

It is also possible to run script files directly from the shell. For details on running script files, type ? run at
the Workbench Scripting Shell prompt. The following message is displayed:

Hel p Topi cs

grt Ceneral information about the Workbench runtime

scripting Practical information when working on scripts and nodul es for Wrkbench
wbdat a Summrary about Wor kbench nodel data organi zation

nmodul es I nformati on about Workbench nodul e usage

pl ugi ns I nformati on about witing Plugins and Mbdul es for Wrkbench

Type '? [topic]' to get help on the topic.

Cust om Pyt hon Mbdul es
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grt Modul e to work with Workbench runtime (grt) objects

grt.root The root object in the internal Wrkbench object hierarchy

grt.modul es Locati on where Wrkbench nodul es are avail abl e

grt.classes List of classes known to the GRT system

nf or ns A Modul e to access the cross-platformU toolkit used in sone Wrkbench features
wb Utility nmodul e for creating Wrkbench plugins

Type ' hel p(nodul e/ obj ect/function)' to get informati on about a nodul e, object or function
Type 'dir(object)’ to get a quick list of methods an object has

For an introductory tutorial on the Python |anguage, visit http://docs. python.org/tutorial/
For general Python and library reference docunentation, visit http://python. org/doc/

Within the Workbench Scripting Shell, there are five tabs on the top of the left side panel: Files, Globals,
Classes, and Modules, and Notifications.

Note
@ An exception is thrown while attempting to use i nput () or read from st di n.

C.5.3 Files, Globals, Classes, Modules, and Notifications Tabs

The Workbench Scripting Shell features the Files, Globals, Classes, Modules, and Notifications tabs, in
addition to the main Shell tab.

Files Tab

The Files tab lists folders and files for user-defined (custom) script files. The file-browser categories are
User Scripts, User Modules, and User Libraries, as the following figure shows.
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Figure C.3 The Workbench Scripting Shell tab: Files

e
_Ele'H|E'DDE@§T§Q|f& £ e | @&,

File Browser

¥ UserScripts
» foo.py
B myplugin_grt.py
UserModules
UserLibraries

El=- Globals Claszes Modules Notifications

By default, scripts are stored in the scri pt s/ folder of your MySQL Workbench configuration folder. The
following table lists the default location for each platform.

Table C.4 Default Scripts Location

Operating System Default scri pt s/ path

Linux ~/ . mysql / wor kbench/ scripts

macOS ~/ Li brary/ Application\ Support/M/SQ./ Wrkbench/
scripts/

Windows 7 C:\ Users\[user]\ AppDat a\ Roam ng\ MySQL\ Wor kbench
\'scri pt s\
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Globals Tab

At the top of the window is a list that is used to select the starting point, or root, of the GRT Globals tree
displayed beneath it (see the following figure). By default, this starting point is the root of the tree, that is,
''. You can expand or collapse the GRT Globals tree as desired. The GRT Globals tree is the structure
in which MySQL Workbench stores document data. Clicking any item results in its name and value being
displayed in the panel below the tree.

Figure C.4 The Workbench Scripting Shell Tab: Globals

& Workbench Scripting

SRR P EEE R kel O

Globals Tree

GRT Globals
=)
YO [wb)
» () rdbmsMamt
(=) sqlEditors
customData
info
options
i=) commonOptians
=) disabledPlugins
i=) options
¥ iz} TableTemplates
> : [0] timestamps
» : [1] user
| [2] category
[z} paperTypes
[z} recentFiles
() owner
registry
starters
state

fwhb foptions joptions,TableTemplates/1

Type

dict
object:workbench.Workbench
object:db.mgmt.Management
list [object:db.query.Editor]
dict

object:app.Info
object:app.Options

dict

list [string]

dict

list [object:db.mysqgl.Table]
object:db.mysgl.Table
object:db.mysqgl.Table
object:db.mysgl.Table
list[object:app.PaperType]
list [string]
object:workbench.Warkbench
object:app.Reqgistry
object:app.Startes

dict

Name Value
@ mergeUnion

minRows

modelOnly

name

nextAutolInc

oldName

owner <>

packkeys

partitionCount 0

partitionDefinitions <list=

partitionBxpression

partitionType

password

primaryKey

raidChunkSize

raidChunks

raidType

rowFormat

subpartitionCount

subpartitionExpression

subpartitionType

coccoccoolocoDeooleocone

Files JeGLEL-M Classes Modules Motifications
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Classes Tab

A cl ass is a user-defined data type formed by combining primitive data types: integers, doubles, strings,
dicts, lists, and objects. This tab shows the definitions of the classes used by the objects in the Modules
tab. Clicking a class causes a brief description of the class to be displayed in a panel below the classes
explorer, as shown in the next figure.

Figure C.5 The Workbench Scripting Shell Tab: Classes

& wesaenr v s
I R P EEE R % el Q

Classes List

Group by Name

Marme Caption
> G app.5tarter Application External Content Launcher
> G app.Starters Home Screen Starters
> G app.Toolbar Toolbar
‘l'@ app.Toalbarltem Toolbar Item
altIcon string
ican string
initialState int
itemType string
tooltp string
> O db.Catalog Catalog
» € db.Characterset Object
» € db.CheckConstraint Named Object
» ) db.Column Named Object
» € db.DatabaseDd|Ohject Named Object
» € db.DatabaseObject Named Object
> G db.DatabaseSync Synchronisation Managing Object

> G db.DatabaseSyncObjed Synchronisation Object
> G db.DatatypeGroup Object

> G db.Fareignkey Named Object

> G db.Function Function

> G db.Index Named Object

> Q db.IndexCalumn Object

Member:
string tooltip

Files Globals [ReEES= Modules Notifications

When the Classes tab is selected, the list displays the following items:
» Group by Name: Group by the object name
» Group by Hierarchy: Group by inheritance

e Group by Package: Group by functionality
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The default view for this tab is Group By Name. This view shows all the different objects arranged
alphabetically. Click the + icon or double-click a package to show the properties of the struct.

If you switch to the hierarchical view, you will see Grt Obj ect : the parent object from which all other
objects are derived.

Modules Tab

The Modules tab enables you to browse the MySQL Workbench installed modules and their functions.
Clicking a module within the explorer causes its details to be displayed in a panel below the explorer, as
the following figure shows. This facility is useful for exploring the available modules, and their supported
functions. It is also a way to check whether custom modules have been correctly installed.

Figure C.6 The Workbench Scripting Shell Tab: Modules

IR workvench scripingshell
SR W PuEBEBE R el Q

Modules List
GRT Modules
» ¥ DbMySQLRE
> ﬁ DbPostgresqlMigration
» E DbPaostgresqglRE
> ﬁ DbsQLAnywhereMigration
» [F DbsQLANywhereRE
» [ DbsqLiteMigration
¥ ¥ DbsqLiteRE
p () initializeDBMSInfo
» f{) agetDataSourceMames
p» f{) quoteldentifier
» i) fullyQualifiedObjectName
p f) connect
» f{) disconnect
p» ) isConnected
» f{) agetTargetDBMSName
> f{) getSupportedObjectTypes
» f{) agetServerVersion
p f{) getCatalogNames

[ |

» f{) agetschemaNames
p f{) getTableMames

» f{) agetviewNames

p» f{) getTriggerMames
» f{) agetProcedureNames
» f{} agetFunctionMames

Function:
int connect{db.mgmt.Connection connection, string password)

Arguments:
- connection:
- password:

Files Globalz Classes QLGN Notifications
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Notifications Tab

The Notification tab includes the set of noti f i cati on classes used by MySQL Workbench modules.
Click a notification class for a description of its use, as demonstrated in the next figure.

Figure C.7 The Workbench Scripting Shell Tab: Notifications

& Warkbench Scripting

SR R PO EEE R kel Q

Motifications
¥ application
GMAppClosing
GMAppShouldClose
GMAppStarted
GMApplicationActivated
GMColorsChanged
GMFocusChanged
GMFormTitleDidChange
GMMainFormChanged
GMText5selectionChanged
GMUIFormCreated
B GMUIFormDestroyed
¥ modeling
» GMNDocumentOpened
» GRNModelClosed
» GRNModelCreated
» GRNModelOpened
¥ objecteditor
GRMNEditorFormDidRevert
GRNEditorFarmDidSwitchObjed
GRMNEditorFormWill5ave
GRNObjectEditorDidCase
GRNObjectEditorwillClose
GRNObiectEditorwillOpen

YYYYYYYYYY

GMDocumentOpened (modeling)
Sent when a Workbench document file is opened.

Sender: NULL

Extra Info Dictionary:
path - path of the file that was opened

Files Globals Classes Modules QElile=ialsl]

C.6 Tutorial: Writing Plugins
The tutorials in this section demonstrate how to extend MySQL Workbench by creating custom plugins.
C.6.1 Tutorial: Generate PHP Code to Create a Connection with PDO_MySQL
MySQL Workbench includes a plugin that generates PHP code with the nysql i extension. This tutorial

shows how to generate code with the PDO My SQL extension for PHP. You might choose a different
extension or a different language altogether, so adjust the generated code accordingly.
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To begin, review the plugin code shown in the example that follows.

# inmport the wb nodul e

fromwb i nport DefineMddul e, wbi nputs
# inmport the grt nodul e

i mport grt

# inmport the nforms nodule for GU stuff
i mport nforns

# define this Python npodul e as a GRT nodul e
Modul el nfo = Defi neMbdul e( name= "M/SQLPDO', aut hor= "Yours Truly", version="1.0")

@mddul el nf o. pl ugi n("i nfo. yourstruly. wb. nysqgl pdo", caption= "M/SQL PDO (Connect to Server)", input= [wbinputs.c
@mbdul el nfo. export(grt.INT, grt.classes.db_query_Editor)

def nysql pdo(editor):
""" Copi es PHP code to connect to the active MySQL connection using PDO, to the clipboard.

# Val ues depend on the active connection type
if editor.connection:
conn = editor.connection

if conn.driver.nane == "Msql Nati veSocket "
parans = {
"host" : "",
"port" : "",
"user" : conn. paranet erVal ues[ "user Nane"],
"socket" : conn. paraneterVal ues["socket"],
"dbname" : editor.defaul t Schems,
"dsn" : "nysql: uni x_socket ={ $socket } ; dbname={ $dbnane}"
}
el se:
parans = {
"host" : conn. par anet er Val ues[ " host Nane"],
"port" : conn. paraneterVal ues["port"] if conn.paraneterVal ues["port"] else 3306,
"user" : conn. paranet erVal ues[ "user Nane"],
"socket" "
"dbname" : editor.defaul t Schems,
"dsn" : "nysql: host ={$host}; port={$port}; doname={ $dbnane} "
}
text = """$host ="9% host)s";

$port =% port)s;
$socket =" 9 socket ) s";
$user ="9% user)s";
$passwor d="";
$dbnane="9 dbnane) s";

try {

$dbh = new PDQ(" % dsn)s", $user, $password));
} catch (PDOException $e) {

echo ' Connection failed: ' . $e->get Message();
}

% par anms

nforns. Utilities.set_clipboard_text(text)

nf orns. App. get (). set_status_text (" Copied PHP code to clipboard")
return O

This simple plugin generates PHP code to create a MySQL connection using PHP's PDO_My SQL
extension. The DSN definition depends on the connection type in MySQL Workbench. The part you might
want to modify is within the text definition.

To generate PHP code for a connection, first install the plugin as follows:
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1. Copy the plugin code into a new file. The file name used in this example is php- pdo-
connect _grt. py, butyou can use a different name as long as _grt . py is the suffix.

2. Start MySQL Workbench. Click Scripting and then Install Plugin/Module from the menu to open a file
browser. Select the plugin file created by the code in the previous step, php- pdo- connect _grt. py
in this case.

Note
@ You could copy the file directly to the plugin folder instead of using the Install
Plugin/Module interface. The result would be the same.

3. When prompted, restart MySQL Workbench. This step generates a compiled bytecode file (. pyc) from
your source file. In this example, it generates php- pdo- connect _grt. pyc.

4. After restarting MySQL Workbench, load the MySQL connection to use to generate the PHP code.
From the menu, click Tools, Utilities, and then MySQL PDO (Connect to Server), which is the
Capt i on defined within the plugin code.

This action copies the generated PHP code into the clipboard on your system. The following connection
example defines "sakila" as the default database in the generated code.

$host =" ocal host";
$por t =3306
$socket ="";
$user="root";
$passwor d="";
$dbnanme="saki | a"

try {

$dbh = new PDQ( " nysql : host ={ $host }; port ={ $port}; dbnane={ $dbnanme}", $user, $password));
} catch (PDOException $e) {

echo ' Connection failed: ' . $e->getMessage();
}

C.6.2 Tutorial: Generating Foreign Keys with MyISAM

EER Diagrams are useful for visualizing complex database schemata. They are often created for existing
databases, to clarify their purpose or document them. MySQL Workbench provides facilities for reverse
engineering existing databases, and then creating an EER Diagram automatically. In this case, relationship
lines between foreign keys in the table will automatically be drawn. This graphical representation makes
the relationships between the tables much easier to understand. However, the older MyISAM storage
engine does not include support for foreign keys. This means that MyISAM tables that are reverse
engineered will not automatically have the relationship lines drawn between tables, making the database
harder to understand. The plugin created in this tutorial gets around this problem by using the fact that a
naming convention is often used for foreign keys: t abl enane_pri mar ykeynane. Using this convention,
foreign keys can automatically be created after a database is reverse engineered, which will result in
relationship lines being drawn in the EER diagram.

Algorithm

The basic algorithm for this task would be as follows:

for each table in the schema
for each colum in the table
| ook for another table whose nane and primary key nanme nmatch the current columm nane
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if such a table is found, add a foreign key referencing it

As iterating the complete table list to find a match can be slow for models with a large number of tables, it
is necessary to optimize by pre-computing all possible foreign key names in a given schema.

i mport grt

def auto_create_fks(schema):
fk_name_format = "%t abl e)s_9% pk)s"
possi bl e_fks = {}
# create the list of possible foreign keys fromthe list of tables
for table in schena.tables:
if table.primryKey:
format _args = {'table':table.nane, 'pk':table.prinmaryKey.nane}
fkname = fk_nane_format % format _args
possi bl e_fks[fknane] = table

# go through all tables in schena, this tine to find colums that nay be a fk
for table in schema.tables:
for colum in table.col ums:
if possible_fks.has_key(col um. nane) :
ref _table = possi bl e_fks[col um. nane]
if ref_table.prinmaryKey. formattedType != col um. t ype:
conti nue
fk = tabl e. creat eFor ei gnKey( col um. name+" _f k")
fk.referencedTabl e = ref_tabl e
f k. col ums. append( col umm)
fk. ref erencedCol umm. append(ref _t abl e. pri mar yKey)
print "Created foreign key % from%.% to %. %" \
% (f k. nane, tabl e.nane, colum. nane, ref_table.nane, ref_table. prinmaryKey. nane)

auto_create_fks(grt.root.w. doc. physi cal Mbdel s[ 0] . cat al og. schemat a[ 0] )
Creating a Plugin from a Script

To create a plugin from an arbitrary script, it is first necessary to make the file a module, and export the
required function from it. It is then necessary to declare the module as a plugin, and specify the return type
and input arguments.

fromwb i nport *
i mport grt

Modul el nfo = Defi neMbdul e( nanme=" Aut oFK", aut hor="John Doe", version="1.0")

@mbdul el nf o. pl ugi n("sanpl e. cr eat eGuessedFor ei gnKeys",
capti on="Create Forei gn Keys from Col umNanes",
i nput =[ wbi nput s. obj ect & d ass("db. mysqgl . schema") ],
groups=["Overview Uility"])

@mbdul el nfo. export(grt.INT, grt.classes.db_mysqgl _Schenm)
def auto_create_fks(schema):

With the addition of the preceding code, the aut o_cr eat e_f ks() function is exported and will be added
to the schema context menu in the model overview. When invoked, it receives the currently selected
schema as its input.
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Appendix D How To Report Bugs or Problems

The following is a list of tips and information that is helpful for reporting a MySQL Workbench bug.

A useful bug report includes:
» The exact steps taken to repeat the bug, ideally as a video if the bug is tricky to repeat
» A screenshot, if the bug is visual
* The error messages, which includes text sent to stdout and the GUI
» The MySQL Workbench Log file
The log file location can be found using Help, Locate Log Files from within MySQL Workbench.

Bugs that cannot be reproduced are difficult and nearly impossible to fix, so it is important to provide the
steps necessary to reproduce the bug.

Where to report a bug

Visit http://bugs.mysqgl.com/ and use one of the "MySQL Workbench" bug categories.

Log Levels

There are six different log levels, with increasing levels of verbosity: er r or , war ni ng, i nf o, debugl,
debug2, and debug3. By default, the er r or, war ni ng and i nf o levels are enabled. There is also a
"none"” level that disables logging.

Important
A Please enable the debug3 level before generating a log for the report.
The enabled error log levels can be configured using an environment variable, or by using a command line
parameter.

Both the environment variable and command line variants accept a single error level, but enabling a more
verbose option will implicitly enable the levels below it. For example, passing in "info" will also enable the
"error" and "warning" levels.

» Environment variable: \B_LOG _LEVEL

Command line option: - -1 og- | evel on macOS and Linux, and - | og- | evel on Microsoft Windows
Note
@ If both the command line and environment variable are set, the command line takes
precedence.
For example:

# M crosoft W ndows
shell> cd "C \Program Fil es (x86)\ MySQL\ MySQL Wor kbench CE 6. 3. 10\"
shel | > MySQ.Wor kbench. exe -1 og-1 evel =debug3
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# macOS
shell > cd /Applications
shel | > MySQ.Wor kbench --10g-I evel =debug3

# Li nux (Ubunt u)
shel | > cd /usr/bin
shel | > nysqgl wor kbench --10g-I evel =debug3

If the i nf o level is enabled, the system information and all paths used in the application are also logged.
On Microsoft Windows, this also means that the log file contains the full set of current environment
variables that are active for the program.

Operating System Specific Notes

Microsoft Windows

Log file location: Near the user's app data folder, such as C: \ User s\ [ user ]\ AppDat a\ Roani ng
\ MySQL\ Wor kbench\ | og for Microsoft Windows 7.

In case of errors (or exceptions), the log file contains the stack trace to the point MySQL Workbench can
track it (usually only C# code, and not C++ code). Also, all warnings are added to the log if the warning
(or greater) log level is enabled.

If it is a crash and that cannot be replicated by the MySQL Workbench team, and the stack trace cannot
be obtained, we will request a crashdump. Instructions for enabling a crashdump can be found here, and
please also read the MSDN details for this as we need a full dump, and not the mini dump.

For crashes related to display issues, start MySQL Workbench with the - swr ender i ng parameter (and
only then, as it switches off OpenGL rendering, which is of no use in WBA or WQE). This output will be
added to the log file.

If it is a crash when MySQL Workbench is started (especially if the error report includes something about
ker nel base. dl |'), we will ask you to run depends. exe on the MySQLWor kbench. exe binary, and
ask for the reported errors.

If it is a crash when MySQL Workbench is started, and it is a 64-bit version of Microsoft Windows, check
that the correct MSVC runtimes are installed. Often people install the 64-bit version of them, but only the
32-bit will function. More precisely: MSVC 2010 runtinme x86 (32-bit).

macOS

Log File Location: ~/ Li brary/ Appl i cati on Support/M/SQ./ Wr kbench/ | ogs

System crash logs generated for Workbench are in ~/ Li br ary/ Logs/ Di agnost i cReports/
My SQLWor kbench*

Linux

Log File Location: ~/ . nysqgl / wor kbench/ | ogs

For a crash, we might ask for a stack trace that can generated by gdb by using the following steps:

Note
@ Because published MySQL Workbench builds lack debug symbols, this step is
optional and will probably not be necessary.
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Operating System Specific Notes

 In shell, execute sour ce /usr/ bin/ nysqgl -wor kbench
¢ Quit MySQL Workbench

* In shell, execute gdb / usr/ bi n/ nysqgl - wor kbench- bi n
« In the gdb interface, type r un

< In MySQL Workbench, repeat the crash

 In the gdb interface, type bt

If it is a crash, also run gl xi nf o. If that also crashes, then it is a driver/X server problem related to
OpenGL that is not specific to MySQL Workbench.
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Appendix E MySQL Enterprise Features

A MySQL Enterprise subscription is the most comprehensive offering of MySQL database software,
services and support; it ensures that your business achieves the highest levels of reliability, security, and
uptime.

An Enterprise Subscription includes a MySQL Workbench GUI for the following enterprise features:

e The MySQL Enterprise server: The most reliable, secure, and up-to-date version of the world's most
popular open source database

» MySQL Enterprise Backup: Performs backup and restore operations for MySQL data, and MySQL
Workbench offers a GUI for these operations

* MySQL Enterprise Audit: An easy to use auditing and compliance solution for applications that are
governed by both internal and external regulatory guidelines

e MySQL Enterprise Firewall: regulatory guidelines
» DBDoc Model Reporting Templates: For accessing the Ctemplate System.

» Model Validation: Validation modules for testing models before implementing them, both with general
RDMS and specific MySQL rules.

e MySQL Production Support (MOS): Technical and consultative support when you need it, along
with regularly scheduled service packs, and hot-fixes, and MySQL Workbench links to your My Oracle
Support (MOS) service

For more information, visit http://www.mysql.com/enterprise
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Appendix F MySQL Utilities

MySQL Utilities is a package of utilities that are used for maintenance and administration of MySQL
servers. These utilities encapsulate a set of primitive commands, and bundles them so they can be used to
perform macro operations with a single command. They can be installed with MySQL Workbench or as a
standalone package.

They are a set of command-line utilities and a Python library for making the common tasks easy to
accomplish. The library is written entirely in Python, meaning that it is not necessary to have any other

tools or libraries installed to make it work. It is currently designed to work with Python v2.6 or later and
there is no support (yet) for Python v3.1.

The utilities are available under the GPLV2 license, and are extendable using the supplied library.

For more information, see the MySQL Utilities manual at MySQL Ultilities.

Installing The MySQL Utilities

MySQL Utilities development is managed elsewhere, and require a separate download. Attempting to start
the MySQL Utilities when they are not installed will prompt for a download and their installation. See the
MySQL Utilities manual for additional information.

Note
@ MySQL Workbench searches for the nysql uc MySQL Utility in the system PATH to
determine if the MySQL Utilities are installed.

Opening MySQL Utilities From MySQL Workbench

To open the MySQL Utility mysql uc (MySQL Utilities Unified Console) from MySQL Workbench, select
Start Shell for MySQL Utilities from the Tools menu. The following figure shows the MySQL Utilities
console window with the hel p command executed.
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Opening MySQL Utilities From MySQL Workbench

Figure F.1 The MySQL Utilities Console

.

EX Chwindowshsystem3Zicmd.exe - mysgluc

llelcome to the MySQL Utilities Client {mysgqluc? version 1.3.5

Copyright (c> 2018, 2013 Oracle andsor its affiliates. All rights reserved.
Thizs iz a release of dual licensed MySQL Utilities. For the avoidance of
doubt,. this particular copy of the software is released

under the version 2 of the GNU General Public License.

MuySQL Utilities is brought to you hy Oracle.

Type *help’ for a list of commands or pressz TAB twice for list of utilities.

mysgluc> help
Description

Dizplay list of all utilities supported.
Display help for a specific wutility.

zhow errors Display errors captured during the execution of the
utilities.

clear errors clear captured errors.

chow last error Dizplay the last error captured during the

execution of the utilities
i help commands Show this list.
I guit Exit the console.
set <{variable>={value> &tore a variable for recall in commands.
zhow options Display list of options specified by the user on
launch.
chow variables Display list of variables.
Press ENTER to execute command.
Press ESCAPE to clear the command entry.
Press DOWN to retrieve the previous command.
Press UP to retrieve the next command in history.
Press TAB for type completion of uwtility,. option.
or variahle names.
Press TAB twice for list of matching type
completion {(context sensitivel.

mysgluc>
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