MySQL Workbench



Abstract
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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 5.1 and above. It is also compatible with MySQL
Server 5.0, but not every feature of 5.0 may be supported. 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.

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;.
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New in MySQL Workbench 6.3

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 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
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Migration Report

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 my. cnf /ny. i ni file is also generated that utilizes the generated certificates.
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Figure 1.2 SSL Certificate Wizard

R

i Results

lhemzadmmiu Click on the firish button to update the connection. To setup the server, you should
copy the following fles to a <directony > inside locahost:

- e \usersipholson|Appata Roaming |MySQL \iarkbench erificates) (CDEDDE 33-2603-F05-8809-72 LCE LA TBES} a_cert
- C:\Usersiphalson|AppD: MySQL Wor VCDSDDE33-2603-406-8809-72 LCE 1287889 fearver_cert
-c 'll.k.a'slﬁnkmWhﬁmwm\MWhﬁaB\{mJ}mmnICEliﬁml'puuu Ty

and configure the config file with the folowing par

= Copy thes to your my.onf fle. mw«s«mrpmu correspanding directory where the fles were copied.
[chent]

ssl-ca=<drectory »\ca-cert. pem

cel-cart= <directory >'\dhent -cart.pam

g8l -key = cdrectony = \chent-key. pem

[mysakd]
sed-ca=adrectory>\ca-Cert. pem
sal-cert= <drectory = \sarver-cert.pem
sslkey = <drectory >server key.pem

A copy of this e can be found in:
C:'\Users'pholson\AppData\Rioamng WySQL Werkbendhcertificates'{CDEDDE 33-2603-4706-8609-72 1CE 1267885} \my .. sample

[L<taac ][ pnan ]

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, logdfile
groups, and more.

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

* Improved MySQL 5.7 syntax support.
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Figure 1.3 SQL Editor Auto-Completion
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MySQL Enterprise Firewall

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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Figure 1.5 MySQL Enterprise Firewall Rules
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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

Configure Import Settings

Detected file format: csv [

Options:
Line Separator LF
Endose Stringsin -
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Encoding: -8 -
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1 PEMELOPE  GUINESS 2006-02-15...

2 NICK WAHLEERG  2008-02-15... £
3 ED CHASE 2006-02-15...

4 JENNIFER  DaVIS 2006-02-15...

5 JOHNNY LOLLOBRIG. . 2008-02-15.. o

<Back | [ mext> | [ concel

Figure 1.8 Table Data Import/Export Wizard Options

Select destination table and additional options.
9 U sicting table:  sakila.actor

sakila = example
) Create new table: o

[7] Truncate table before import

Additional changes

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

Figure 1.9 Object Viewer Overlay Icons

Ele Edt View Quey Dsmbese Sever Tooks Scriping Help
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Navigater Query 1
QRIZFACIBEHIOQORIx ¢ q [l
Q. Fiter objects 1
v ord SELECT
¥ & world "
¥ 3 Tables ‘—r'//
Be  [ood
.

» [#] Columns
» B Indexes
» ?1 Foreign Keys
L3 T“T Triggers
» [ country
Table Editor

» [ countrylanguage
% Wiews

39 stored Procadures
S
B Functions Table Inspector

Management REdiEH]
Information

Table: city

Columns:
D

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.
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Figure 1.10 Pin Tab
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Close Tab
Close Other Tabs

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”.

MySQL Fabric Integration

MySQL Fabric cluster connectivity was added: Browse, view status, and connect to any MySQL
instance in a Fabric Cluster.

Note
3 This requires Connector/Python and MySQL Ultilities 1.4.3+ installed, including
the Python module.

To set up a managed Fabric connection, create a new MySQL connection with the new MySQL Fabric
Management Node connection method. The connection tiles have a different look:
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Figure 1.11 Fabric Connection Group Tile

&) MySQL Workbench =)
&

|Fils Edit “View Database Tools Scriping Help

MySQL Connections ® ® ) Shortcuts

Local instance Fabric

1 admin
T fabricmampie32ITd

Models ® @ ®

Warkbench Forum

Clicking the new fabric group tile shows the managed connections:

Figure 1.12 Fabric Connection Group Tiles
B MySQL Warkbench [E=IoiEx
&
Fide Edit View Dotabase Tools |
Shortcuts
Fabric Server: Fabric

Managed [RSTENEEE 3
# of HA Geoups 1

fabricexample:20685 fabricexample:20686 fabricexample:20687
1 fabec UL SECONDRARY! 1§ fabrc x 1 tabec L
17 tabete marnplacHAEE " READLONLY ST ke meammpie 306385 T 1 tabric sarmpie SET

Visual Explain / Execution Plan Improvements

The Visual Explain Execution Plan feature was improved. A list of changes includes:

11



New in MySQL Workbench 6.2

* 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

Figure 1.13 Execution Plan Explained

File Edit View Query Database Server Tools Scripting Help
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R JOIN film ON inventory.film id = film.film id
WHERE rental.return_date IS NULL
AND rental_date + INTERVAL film.rental_duratiom DAY < CURRENT_DATE() LIMIT 5;

| Ouiay i [Reod + Eval cost = | B | overvs 32 ‘_______

View the JSON EXPLAIN source
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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
S GIS support for InnoDB tables was added in MySQL server 5.7.
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Figure 1.14 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.
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Figure 1.15 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 .mysqglworkbench 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.
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Figure 1.16 Run SQL Script

N-NaNz)
Preview the first lines of the script below and click [Run] to start executing.
Note: the preview below may display non-ASCIl characters incorrectly, even if the MySOL server can treat them correctly.

55047 total bytes in file, displaying first 4098 bytes

CREATE DATABASE IF MOT EXISTS “gis_test  /«!40100 DEFAULT CHARACTER SET latinl +/;
USE "gis_test’}

SET @DLD CHARACTER SET RESULT
SET @OLD_COLLAT ION_CONRECTION=
8 -/;

SET. @OLD, wrou&_gusqns_
SET. @OLD_ FOREIGN_KEY CH ;
SET @OLD_SQL MODE=5 SIJL Hnmz- N aum VALUE ON JERDY. #/ ;

Sa 20k NOTES=!

DROP TABLE IF EXISTS "bordersl ;

o] 44:13

Schema to be used unless explicitly specified in the script.
- ] Leave blank if the script already specified it,

pick a schema from the drop down or type a name to

CrEate & NEW ORE,

Default Schema Name:

Default character set to use when executing the script,

Default Character Set: L 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.
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Figure 1.17 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.
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Figure 1.18 Metadata Locks Browser

F Query 1 -} © Administration - Client Connections * |

'a Local instance 3306

Client Connections
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Total Connections: 11 Connection Limit: 1100 Aborted Cliemts: 0 Aborted Connections: 3 Errors: 0 O
Time State Thread Id Type Name Fa . -
{ Details G Attributes
235 MNone 23 FOREGROQ... thread/sqg... -
0 Sending data 25 FOREGRO... thread/sq... Metadata locks (MDL) protect concurrent access o
2 MNone 26 FOREGRO... thread/sq... object metadata (not table row/data locks)
17 MNone 27 FOREGROQ... thread/sqg...
3 Waiting for table metadata lock 28 FOREGRO... thread/sq... Granted Locks (and threads waiting on them)
14 MNone 30 FOREGRO lhread!sq Locks this connection currently owns and
connections that are waiting for them.
Object Type Duratic
<global=> INTENTION_... STATEH
sakila INTENTIOM_... TRAN

" sakila.actor SHARED UPG...
thread 28 EXCLUSIVE TRAN,

Pending Locks
The connection is waiting for a lock on

table sakila.actor,
f ‘! held by threads 30, 28
Type: EXCLUSIVE

Curation: TRANSACTION

Hide sleeping connections [ﬁ Hide background threads M Don't load full thread info Hide Details
Refresh Rate: Don't Refresh = Kill Query(s) Kill Connection(s) Refresh
Note

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 1.19 Client Connection Attributes
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ne 26 FOREGROUND thread/sqljone... 22 YES NULL MySQLWork

- Wing+
_dient_name libmysgl

_pid 5168

_thread 5780

platfarm xB6_E4
program_name MySQLWorkbench
_dient_version 5.6.17

n

"] Hide sleeping connections [¥] Hide background threads  [] Don'tload full thread info

Refresh Rate: Don't Refresh =

Note
@ This feature uses performance schema details from MySQL server 5.7 and
above.

For additional information, see Section 5.5, “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.

e 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 names 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 1.20 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.

Figure 1.21 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.

Figure 1.22 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 1.23 Performance Schema Setup: Easy Setup
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The MySQL Performance Schema allows to:
- instrument MySQL to collect statistics and performance data
- kg collected events into tables, so they can be analyzed

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

Clear Event Tables Ful Reset to Factory Defaults

Clicking Show Advanced provides methods to fine tune the Performance Schema instrumentation.
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Figure 1.24 Performance Schema Setup: Introduction
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Configuring Performance Schema

Tao contral the frade-off between data collected and overhead, the performance schema gives
you a faw fine grained configuration oplions.

*fou can configure what, when and how much wil be instrumented by the Performance Stwma by tweaking three option categories:
* Achors - filters the users, hosts and DB objects to collect data for the performance_schema. This was introduced in MyS0L 5.6,
= Instruments - aliaw fine-tuning of what kind of stats are gathered for whatever is being monitored
* Consumers - togghe which of the performance_sdhema, event_= tables should be fiked

You can alsa use the simplfied configuration interface for ane-didk setup of the performance schema foe some common use cases. -

RsettnFacmqDeFailsl | Rewvert ] | 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 1.25 Status And System Variables: Custom
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SQL Editor Views

Additional viewing options were added for executed statements:

Result Grid

Categary
All
Filterad
Binlog
CommandsjAdmin
Commands/DOL
Commande/DML
Commands/Gensral
Commands/Prepared Statement
Commands/Replication
Commands/Show
Commands/Transaction
General
Handler
InnoDE/Buffer poal
InnoDE/Data
InnoDE/General
InnoDE/Stats
Keycache
MetworkingfErrors
Networking/Sats
Performance
Performance schema
Query cache
Replication
S5L
Threading
Otha

My Variables

ustom

Name
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Created_tmp_files
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Haw many temparary files mysgld has craal
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Open_files
Open_streams
Open_table_definitions
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Opened_table

Sertct_full join
elect_full_range_join
Select_range
Select_range_check
Select_scan
Slow_guerias
S0r_merge_passes
Sort_fange
Sof_fows
Sort_scén
Table_locks_immediate
Table_locks_waited

4| ]

i ma e g fag o
Adid to Custom C e

Add to My Vanebles kad han

5 writh|
Add be Cuslem scuted

| copy Gabal Status and Varisbles to Clipboard | | Copy Selected tn Clpboard |

The number of rows waiting to be written ir
The number of files that are open
The number of streams that are open (used
The number of frm files in the table cache
The number of tables that are apan
The number of files that have been openad
The number of frm files that have been cac
The number of tables that have been opent
The currant number of prepared statamanty
The number of statemants executed by the
The number of statements that clignts have
The number of joins that perform table scar
The number of joins that used a range sear
The number of joins thatused ranges on th
The number of joins without keys that chacl
The number of joins that did 2 full scan of £ |
The number of quaries that have taksn mar
The number of merge passes that the sort :
Thea number of sorts that were done using ¢
The number of sorted rows
The number of sorts that were done by ses
The number of times that a table lock was ¢
The number of times that a table [ock could -
b

Available previously, and it remains the default view.
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Figure 1.26 SQL Editor: Result Grid
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Object Info

Session

Form Editor

You can now edit records row by row in a form style editor.

Figure 1.27 SQL Editor: Form Editor
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Displays information about the selected fields, similar to passing in - - col umm-t ype- i nf o from the
command line client.

Figure 1.28 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 1.29 SQL Editor: Query Stats
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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 1.30 Visual Explain: Workbench 6.0
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Figure 1.31 Visual Explain: Workbench 6.1
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Rows Examined per Scan: 1000

Rows Produced per Join: 1000

Fittered (ratio of rows produced per rows examined): 100%
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& low value means the query examines a lot of rows that are not returned.

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 1.32 Table Inspector
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Additional information was added to the Client Connections tab, such as Thread ID, Parent Thread,

Triggers | Foreign keys | Partiions | Grants

MyFirstConnscton

sakila.actor

Table Details

Engine:

Feow format:
Colemn count:
Tahle rows:

AVG row length:
Data length:
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Data path:
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C\ProgramData\MySQLYMySQL Server 5.6\ data\sakila\actor.ibd
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201
utf8_general_d

Information cn this page may be outdated. Click the button to update it

Instrumented, and Type.

Additional Client Connection Information
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Figure 1.33 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 1.35 Client Connections: View Thread Stack
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sql{THD::LOCK_thd_data synch/mutex 0.03
sql/Openingtables stage 1.32
sqlfquery end stage 0.33
sql/closing tables stage 0.33
sqlffrecingitems stage 54.61
sqlfcleaning up stage 0.71
iofsocketfsglfclient_connection -opt::ffff:127.0.0.1:54539 iofsocket 1.52
idle - idle idle 366.81
sqlfzhow_variables stmt 775.72
idle - idle idle 365.49
sql/show_variables stmt 780.4
idle -idle idle 351.25
sqlfshow_variables stmt 778.05
idle - idle idle 126.13
sqlfseledt stmt 109.83
idle - idle idle 348.6
sqlfshow_variables stmt 775.67
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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
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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 1.36 Home Screen: Workbench 5.2

aoe MySQL Workbench
y o |

¥ Werkbench Central

m Welcome to MySQL Workbench . . @ . @
+ What's New in This Release?

iniarkbench Read about all changes in this MySQL Workbench release. MySQLDoc  MySQL Utiities  Database Migration u‘,sq_ [ mm
Library
m Workspace
SQL Development By | Data Modeling Server Administration
Connect to existing databases and run /ﬁ Create and manage madels, forward & Configure your database server, sefup
SOL Queries, SOL scripts, edit data and reverse engineer, compare and USEr BCOCUNTS, Birowse status variables
manage database objects. synchronize schemas, report. and server bogs.
{? Dpen Connection to Start Querying & Open Existing EER Model Ln Server Administration
i L3
+ e My Local example.com DB 1 sakila_full My Local exampie.com DB
'I! User: root Host: 127.0.0.1:3306 _T Last modified Tue Jun 4 14:06:28 2013 Local Type:
@ example.com live E—'l example.com live
- - '-\_
@ My Addressbook El‘ My Addressbook

e~ 5>
@ Hello World B Hello Warld

Q‘J Mew Connection 'ta-‘ New Server Instance
Eﬁdlt‘rahhm @_.r..-mmsenm ﬂ Manage Import | Expart
’h‘ﬂ adltsqu._s;rﬁp: B Create EER Model From Existing Database ‘! Manage Security

€ Manage Connections ) Create EER Model From SQL Seript ha Manage Server Instances
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Figure 1.37 Home Screen: Workbench 6.0

eann MySQOL Workbench

MySQL Connections ®@ ® Shortcuts

My Local example.com DB S"\ MySQL Doe: Library
res L
127.001:506 -
b MySOL Utilities
w7,
My Addressbook

-
[] S | Database Migration
117 127.000.1:3306 \

Hello World MySGL Bug Reporter

Iphndos
127.0.0.1:3308

(\’ﬁ Workbench Blogs

Models ® ® ® Planet MySOL

semmly  sakila_ful
Waorkbench Forums
Scripting Shell
W

SQL Editor chosed

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 1.38 Comparing the SQL Editor interface for Workbench 5.2 and 6.0

8006 ®0e6e ®o®
4% | SQL Editor (My Local example.cor & J, My Local example.com DB (sakila #& My Local example.corn DB (sakila

e S OSaefE Saaa dfnE Saaa d

SCHEMAS ) Management | Schemas | B | MANAGEMENT ' i)
Q, Search objects D SCHEMAS = 0 E ° Server Status [:
b test > = sakila A Users and Privileges
> ot 2] Status and System Variables

A Data Export
X Data Import/Restore

INSTANCE
[ Startup / Shutdown
A\ server Logs
#~ Options File

SCHEMAS Cal
Q, Filter objects

> sakila
> test
| Object Infa | Session | Ohbject Info | Session
| Objectinfo | Session Schema: sakila Schema: sakila

Schema: sakila

Table data search

You can select schemas and/or tables 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 1.39 Table search functionality

8aoe MySQOL Waorkbench
Q J My Local example.com DE (sakila)

sldl o/ 888 q & o [=][E]

SCHEMAS Y
a . Enter text to search in tables selected in the schema tree
Filter object
= I ‘l;k:|:‘ = A text search will be done on the selected tables I.IHHﬂ SELECT. Note that this can be very slow since it will search all columns from all tables.
vE2
¥ 7 Tables Search for Text:  jennifer Start Search
P ] actor Select Rows - Limit 1000 -
» [ address . * | Max. matches per table 100 Max. total matches 100000
» [ eaegery  Copy to Clipboard 3
» [T city Send to SOL Editor p 5 ofall types
» [ country I
e Alter 15 Tables... Table Key Column Data
= [—] Ailm Table Maintenance... actar 1 rows matched
- 4 first_name  JENNIFER
7| = m-24% Brop 15 Tables... customer 1 rows matched
» [0 flm_cate 1 ncate 15 Tables... [ firs_name  JENNIFER
» [ film_text
» 7] invento Search Table Data...
» 7 language
» i = Refresh all
» [7] rental
» [ staff
» T store

| Gbjectinfe | Sessien

Multiple objecis selected

2 rows matched in 15 searched tables

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 1.40 Context Sensitive Help

EE FFACH OORM +a [ = S 2 yympo; | SELECT
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» [T category HE | SQL_NO_CATHE]

> c |5q1_l:ALc FOUKD_ROWS

— Select_expr [, select_expr ...}

> [ country [FROH Table_references
[PARTITION partition_list]

* [ customer [WHERE where_condition]

* [l film [GROUP BY {col_name | expr |

pesition}
... film_sctor [ASC | DESC], ... [WITH ROLLUP]]

Im_categony [HAVING where_comdition]
.. i [ORDER BY {col_name | expr |
» [ filem_text position}
imvent [ASC | DESC), ...]
'. s [LIMIT {[offset,] row_caunt |
» [T language row_count OFFSET offset)]
- [PROCECURE
* [l pryme procedure_name{argument_11st)]
[INTD QUTFILE "file_name’
|Lu,\mTER su charset_name]
export_opti
| INTO DUHPI[L( 1‘11: name'
| INTO var_pame [. ame] |
[FOR UPDATE LOCK III S]MH.E HODE] ]

SELECT i usiad bmmm IO e
smallint{S) UN Al PK
varchan45)
varchar(45) mmmmmd SELECT
timestamp SLAOMENIS &0 hase:

[Each selec!_oxpr indicalés a colurmn thal
¥ou want 10 rotrieve. There must be a1 least

ane select_oxpr.
tnbig_redorences indcatos 1he b or
tnblos from which 10 P FOWS. |55 SyTRa

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 1.41 Schema Inspector

anae MySQL Workbench
k| My Local example.cam D (sakila)

= m ml e

~—[BETIEN Columns | Indexes = Triggers = Views | Stored Procedures = Functions | Events |

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

I actor InneDE 10 Compact 81 16384
[ address InnoDE 10 Compact 135 B1920
T category InnoDE 10 Compact 1024 16384
T city InnaDB 10 Compact 81 49152
T country InneDE 10 Compact 150 16384
T customer InnoDE 10 Compact 136 81920
o film InnoDE 10 Compact 196 196608
T film_actor InneDE 10 Compact 35 196608
T film_category InneDE 10 Compact [ 65536
T film_text MylSAM 10 Dynamic 119 119616
[ inventory InnoDE 10 Campact 39 180224
I language InnoDE 10 Compact 2730 16384
1 payment inneDE 10 Compact 98 1589248
1 rental InnoDE 10 Cempact 99 1589248
I staff InncDE 10 Compact 3276B 65536
T store InnoDE 10 Compact 8192 16384

| Maimtenance > | | Refresh |

And choosing Maintenance for a table:
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Figure 1.42 Schema Inspector: Maintenance

eane MySOL Workbench
My Local example.com DB (sakila) | A

el ol & d &

sakila
SF_HE"M L —m Columns Indexes Triggers  Wiews Stored Procedures Functions Events ]
{ QL Filter objects ) . _
jusama Enguna, Table Maintenance Operations
» B Tables O acter InneDB
] address Inna0B Select tables and click the aperation you want to perform.
T Views ] P—— NOTE: Some commands may require locking tables wntil completion,
70 Stored Procedunes il category nnol which may take a long time for large tables.
» 3 Functions I city InneDE
» 5l it [ country InnoDE Analyze Table
i [l
| ;uswmer finab Analyzes and stores the key distribution for a table.
I film InnaDB During the analysis, the table is locked with a read lock for InnoDE and MylSAM.
T film_actor InnoDE
T film_category InnahE 0 | Don't write to BINLOG (local) Analyze Table
1 film_text MylSAM
I inventory InneDE
O language InneDE Optimize Table
1 payment InnoDg Reorganizes the physical storage of table data and associated index data,
T rental InnoDE w0 reduce storage space and improve 1O efficiency when accessing the table.
I staff LLEL Optimize FULLTEXT enl Number of words to optimize per run: 2000
T store InnaDE - ¥ P p= .
0 | Don'twrite to BINLOG {local) Optimize Table
Check Table
CHECK TABLE checks a table or tables for errors,
Schma: sakdin For MylSAM tables, the key statistics are updated as well.
e & _Fast | Changed Check Table
Checksum Table
CHECKSUM TABLE 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 1.43 Cascading SELECT
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¥ 3 Tables 4 WHERE “customer . customer_id™ = “payment . customer_id~
» [ actor 5 AND customer.customer_id = @customer_id_to_select;
> address 6 ® SELECT rental.*®
e 7 FROM rental, customer
'--c_ﬂwow B WHERE “customer . customer_id" = “rental’. customer_id’
>l city 9 AND customer.customer_id = @customer_id_to_select:
» [ country 18 ® SELECT customer.®
» 7 custome- 11 FROM customer
'_. Sim Select Rows - Limit 1000 WHERE customer.customer_id = @customer_id_to select:

> fim_act Copy to Clipboard

AERLE Send to SOL Editor

MName (short)

» [T film_tex Name (long)
» [0 invento) ~ Create Table... Select All Statement
» [ languag ~ Create Table Like... *  Insert Statement
>0 paymen  Alter Table... Update Statement
» [ rental Table Maintenance... Delete Statement
> : staff Drop Table... Create Staternent
| ‘Object Infa. Truncate Table... Join Selected Tables
Table: customer Search Table Data... Delete with References
customer id o Refresh All
store_id ti N
first_name varchar45)
last_name varchar(45)
email varchar(50)
address_id smmiallint(5) UN
active tinyint{1)
create_date datetime
last_update timestamp 1008 = 1:13 1 error found

_Reusing reverse engineered schema for sakita... |

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

Vertical Text

or in Modeling, use

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 1.44 Vertical Text (\G)
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Improved Visual Explain

The Visual Explain output was improved.
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Figure 1.45 Visual Explain: Workbench 5.2
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SELECT CONCAT(customer.last_nmame, ', ', customer.first_name) AS customer,
address.phone, film.title

FROM rental INNER JOIN customer ON rental.customer_id = customer, customer_id
INNER JOIN address ON customer.address_id = address.address_id
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Figure 1.46 Visual Explain: Workbench 6.0
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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.

Figure 1.47 Server Status: Workbench 5.2
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Figure 1.48 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 GUIfront end for the MEB tool. After installing a commercial
version of MySQL Workbench and MySQL Enterprise Backup, MySQL Workbench will check for and
handle the pre-requisites. Backup recovery is also supported. This plugin supports MEB with local and
remote installations of Linux and OS X, and locally for MySQL Windows.

MySQL Audit Log I 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 OS X, and locally for MySQL Windows.

Database Migration Features

SQL Anywhere and SQLite are now supported.

1.2 MySQL Workbench Editions

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

e Standard Edition (Commercial)
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e 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 OS X.

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 Web site.

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, MySQL Connections. 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 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
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Requirements for Linux

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

e 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.

e For Linux and OS X, 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/ nkdi r
[ bin/rm

[ bi n/rndir
/ 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 4.0 Framework

» Microsoft Visual C++ 2013 Redistributable Package (MSVC2013)

Note
@ The 2010 version was used in previous editions of MySQL Workbench 6.

* Windows 7 and above
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Command-line options

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 OS X.
* --lo0g-1evel | evel : Controls the verbosity level for logging output from Workbench.

With increasingly levels of verbosity, the valid values for | evel are: error, warning, info, debug1,
debug?2, and debug3.

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

Table 2.1 The default location of generated MySQL Workbench log files

Platform Default location

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

oS X ~/ Li brary/ Application Support/Wrkbench/I og/

Microsoft Windows C:\ User s\ user _nanmeAppDat a\ Roam 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 --m gration: Open the Migration Wizard tab.
e --log-to-stderr: Alsologtostderr.
e --versi on: Show MySQL Workbench version number and exit.
e --verbose, -v:Enable diagnostics output.
e --query [connection|connection_string]:
« Empty: Open a query tab and prompts for a connection.
« Connection: Open a named connection.

« Connection_string: Create a connection based on the entered connection string, which should be
in the form $USER@SHOST: $PORT.

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.

e --run code: Execute the given code using the default language for GRT shell.
e --run-python scri pt: Execute the given code in Python.

e --run-script file:Execute Python code from a file.
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e --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, the standalone .msi installation package, or manually from a Zip file.

Important

Administrator or Power User privileges. If you are using the Zip file without an

A Installing MySQL Workbench using an Installer package requires either
installer, you do not need Administrator or Power User privileges.

Requirements for Windows
* Microsoft .NET 4.0 Framework

» Microsoft Visual C++ 2013 Redistributable Package (MSVC2013)

Note
@ The 2010 version was used in previous editions of MySQL Workbench 6.

* 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.

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 Installer Package
The standalone download is available at http://dev.mysql.com/downloads/workbench/.
MySQL Workbench can be installed using the Windows Installer (. nsi ) installation package. The
MSI package bears the name nysql - wor kbench- conmuni t y- ver si on-w nar ch. nsi , where

ver si on indicates the MySQL Workbench version number, and ar ch the build architecture (either
win32 or winx64).
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Launching

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

Installation Using the Zip File

If you have problems running the Installer package, an alternative is to install from a Zip file without an
installer. That file is called nysql - wor kbench- communi t y- ver si on-ar ch. zi p, where ver si on
indicates the MySQL Workbench version number, and ar ch the build architecture (either win32 or
winx64).

To install using the Zip file, download the Zip file to a convenient location and decompress the file using
a Zip utility. You can place the resulting directory anywhere on you system. You need not install or
configure the application before using it. You may want to create a shortcut on your desktop or the
quick launch bar.

2.3.2 Launching

To start MySQL Workbench on Windows, select Start, Programs, MySQL, then select MySQL
Workbench. This executes the My SQLWor 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 SQLWor kbench - hel p from the MySQL Workbench installation
directory. You will see the following output:

M/SQLWor kbench. exe [ <options>] [<nane of a nodel file or sql script>]

Opti ons:

-swr enderi ng Force the di agram canvas to use software rendering instead of OpenGL
-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 |l be created based on the given connection string, which should
be in form <user>@khost >: <port >

-adm n <instance> Open a admnistration tab to the named instance

- upgr ade- nysql - dbs Open a mgration 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 wth
a query paraneter

-run-script <file> Execute 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

-l og-to-stderr Also log to stderr

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

-1 og-1 evel =<| 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.)

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 Noatifier.
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Uninstalling

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.
Note
@ By default, the Workbench configuration directory is C. \ user nane\ AppDat a
\ Roam ng\ MySQL\ Wor kbench\ where "C:\username\AppData\Roaming\" is
the 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.

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 named nmysql - wor kbench- conmuni 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 nysql - wor kbench.
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Installing

« 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 gnome- keyr i ng to store the passwords.
Note that on KDE systems, the gnomne- keyr i ng daemon is not started by default.

» For Linux and OS X, 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 +="HOWE"

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

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

mysql-workbench" will install their build of the MySQL Workbench package. To

A Your Linux distribution includes MySQL Workbench builds where "apt-get install
use the official MySQL Workbench builds as provided by the MySQL Release
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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 mysql-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 |l > sudo apt-get install nysql-workbench-community
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-
conmuni 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.

Note
@ Enterprise Linux systems, such as Oracle Linux and Red Hat, require access to
the EPEL package repository. For additional information about installing EPEL,
see Installing Oracle Enterprise Linux and similar.
Using the Yum Package Manager

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 "mysql-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 nysqgl - conmuni 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 | > sudo yuminstall mysql -workbench-conmmunity

Manually Installing a Package
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Launching

shel | > sudo rpm -i package.rpm

package. r pmis the MySQL Workbench package name; for example, nysql - wor kbench-
conmuni ty-versi on- 1f c10. 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 -rel 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 nane stat 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/ nysql - wor kbench --hel p

This will display the available command-line options:

nysqgl - 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 nanmed connection is specified it will be opened, el se connection
wi |l 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 instance

- - 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
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--1og-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 nunber 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 nysql -
wor kbench- comuni 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 renove nysql - wor kbench- communi ty

Or, alternatively:

shel | > sudo dpkg -r nysql - 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-conmmuni ty

Uninstalling RPM packages

wor kbench- communi t y, whereas most Linux distributions use the name

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

To uninstall an RPM package, use this command:

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

Or, alternatively:

shel | > sudo rpm -e nysql - wor kbench- communi 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 . mysql /

wor kbench/ directory.

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

MySQL Workbench for OS X is distributed as a DMG file. The file is named nysql - wor kbench-
comruni t y-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 OS X, download the file. Double-click the downloaded file. You will be
presented with the installation window.

Figure 2.1 MySQL Workbench OS X Installation Window

MySQL.

Workbench 6.3

Drag the MySQL Workbench icon to the Applications folder.

N

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:

M/SQLWor kbench [ <options>] [<nane of a nodel file or sql script>]
Opti ons:
--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,
whi ch shoul d be in form <user>@thost >: <port >
--adm n <instance> Open a administration tab to the named instance
- -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
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--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 command |ine options and exit

--1og-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 nunber and exit

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

2.5.2 Launching

To launch MySQL Workbench on OS X, 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 OS X, 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

Note
@ By default, the Workbench configuration directory is ~user nane/ Li br ary/
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”.
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Chapter 3 Configuration

Table of Contents

3.1 User Accessibility Options
3.2 Workbench Preferences
3.2.1 General Editors Preferences
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3.2.4 Modeling Preferences
3.2.5 Fonts and Colors Preferences
3.2.6 Other Preferences
3.3 MySQL Workbench Settings and Log Files
3.4 Tutorial: Add a Custom Link to the Home Page
3.5 Common Preferences and Configurations

3.1 User Accessibility Options

MySQL Workbench includes methods to improve user accessibility.

Fonts

Under Preferences, modeling fonts are adjustable from the Appearance section of the Modeling

menu:

Figure 3.1 Appearance Preferences

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

Color Presets

Colors available when creating tables, views etc

#98BFDA
#FEDESS
#98D8A5
#FE9898
#FESBFE
#FFFFFF

Fonts

Configure Fonts For: Default (Western)

Colors available when creating layers, notes etc

#FFEEEC
#FEFDED
+EAFFES
#ECFDFF
#FOFIFE
#FFEBFA

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
View Figure Title

Font

Tahoma 11
Tahoma 11
Tahoma 11
Tahoma 12
Tahoma Bold 12
Tahoma 11
Tahoma Bold 11
Tahoma Bold 12
Tahoma Bold 12
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Fonts

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

Figure 3.2 Fonts & Color Preferences

General Editors
¥ SQL Editor
Query Editar
Object Editars
5QL BExecution
Administration
¥ Modeling
Defaults
MySQL
Diagram
Appearance
Fonts & Colors
Others

K

Fonts

SQL 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 caore colors.

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

The following image 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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w=staff _list
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Object nfe [

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

P
roee e D ==
General Editors
¥ sQL Editor FIniE
Query Editor SQL Editor: Consalas 10 Global font for SQL text editors
Object Editors
SQL Bxecution Resultset Grid: Tahoma & Resultset grid in SQL Editor
Administration
¥ Modeling - . | o
Scripting Shell: Consaolas 10 Scripting Shell output area
Defaults
M_‘f' sQL Script Editor: Consolas 10 Code editors in scripting shell
Diagram
Appearance
Fonts & Colors Colar Scheme
Advanced Select your scheme: | High Contrast l;]'l'he scheme that determines the core col
Others System Default
Windows 7
Windows 8
Windows 8 {alternative)
High Contrast
€ m 3

Microsoft Active Accessibility (MSAA)

On Windows, MySQL Workbench supports MSAA, which allows 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.

e 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.
» Others: Miscellaneous options.

A more detailed discussion of these options follows.

3.2.1 General Editors Preferences

The General Editors preferences section:
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General Editors Preferences

Figure 3.5 Preferences: General Editors

General Editors
¥ SQL Editor
Query Editor Default SQL_MODE for syntax checker:
Object Editors
SQL Bxecution SQL Identifiers are Case Sensitive

SGL Parsing in Code Editors

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 How 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 Mode property of
the document when performing reverse engineering, forward engineering, or synchronization
operations.

« 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 Sql Mode
property, ensure that the default SQL_ MODE variable defined by the server does not contain
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any values from the following list: ANSI _QUOTES, HI GH_NOT _PRECEDENCE, | GNORE_SPACE,
NO_BACKSLASH_ESCAPES, Pl PES_AS_CONCAT.

The Sqgl Mode 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.

The SQL Editor preferences includes 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 Editor
Query Editor Save snapshot of open editors on dose
Object Editors
S0L Execution Interval to perform auto-saving of all open script tabs.
Auto-save scripts interval: 10 seconds *  The scripts will be restored from the last auto-saved version
it Workbench unexpectedly quits.

SQL Editor

Administration
¥ Modeling
Defaults [7] Create new tabs as Query tabs instead of File
MySQL
Diagram Restore expanded state of the active schema objects
Appearance
Fonts &Colors
Others

Sidebar
Show Schema Contents in Schema Tree
[] show Metadata and Internal Schemas

[™] Combine Management Tools and Schema Tree

MySCQL Session

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

DBMS connection time out (in seconds): &0

Other

This schema will be used by Workbench.
Internal Workbench Schema: mysglworkbench to store information required 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, mysql, and schemas starting with

"M

» 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
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« 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: [. mysql 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

Figure 3.7 Preferences: SQL Editor: Query Editor

General Editors
¥ SqL Editor
Query Editor Enable Code Completion in Editors
Object Editors
SQL Execution
Administration [] Use UPPERCASE keywords on completion
¥ Modeling
Defaults Comment type to use for comment shaortout:

Productivity

Automatically Start Code Completion

MySQL
Diagram Max syntax error count: 100

Appearance
Fonts &Colors
Others

Max number of result sets: 50

SQL Beautifier
Change keywords to UPPER. 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.
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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.

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.

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.

K

SQL Beautifier

Note

This option was added in MySQL Workbench 6.2.4.

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

Preferences: SQL Editor: Object Editors

Figure 3.8 Preferences: SQL Editor: Object Editors

General Editors
¥ 5QL Editor
Query Editor
Object Editars
5QL Bxecution
Administration
¥ Modeling
Defaults
MySQL
Diagram
Appearance
Fonts &Colors
Others

Online DDL

Default algorithm for ALTER table:

Default lock for ALTER table:

Views

Reformat DDL for Views

Default

Default
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Online DDL

» 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.
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

Figure 3.9 Preferences: SQL Editor: SQL Execution

General Editors

¥ sQL Editor
Query Editor
Object Editors
SQL Execution
Administration
¥ Modeling
Defaults
MySQL
Diagram
Appearance
Fonts &Colars
Others

General

General
Max. query length to store in history (in bytes): 55536
[ continue SQL script execution on errors (by default)
Leave autocommit mode enabled by default

Progress status update interval (in miliseconds): 500

SELECT Query Results
Limit Rows

Limit Rows Count: 1000

Max, Field Value Length to Display (in bytes): 256

[ Treat BINARY/VARBINARY as nonbinary character string

Confirm Data Changes

» 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 O means there is no limit (all
gueries will be saved).
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Administration Preferences

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.

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 new 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.

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.
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Figure 3.10 Preferences: Administration

General Editors
¥ SQL Editor
Query Editer Path to mysgldump Tool: Leave blank to use bundled version,
Object Editors
SQL Execution
Administration
¥ Modeling
Defaults
MySQL
Diagram
Appearance
Fonts &Colors
Others

Data Export and Import

Path to mysgl Toal: Leave blank to use bundled version.

Export Directory Path:  C:\Users'pholson\Documentsidumps tzc;:gzd“gj:rdigﬂg files should

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.
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Preferences: Modeling: Main

Figure 3.11 Preferences: Modeling

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

EER Modeler

Administration
¥ Maodeling Allowed values are from 1up.
Model undo history size: 10 Mote: using high values (> 100) wil increase memory usage
Defaults and slow down operation,
MySQL

Diagram Interval to perform auto-saving of the open model.
A Auto-save model interval: 1 minute The model will be restored from the last auto-saved version
ppearance . ]
if Workbench unexpectedly quits.
Fonts &Colors

Others

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 O 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.
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Figure 3.12 Preferences: Modeling: Defaults

General Editors
¥ SOL Editor
Query Editar
Object Editors
5QL Bxecution
Administration
¥ Modeling

Column Defaults

Defaults Foreign Key Relationship Defaults

MysQL

Diagram FK Mame:

Appearance
Fonts & Colors
Others

Assodative Table Name:

P Column Name:  id¥%table®s

Column Name:  %etable %oool

ON UPDATE:

Yatableds_has_%edtables

PK Column Type: INT

Column Type: VARCHAR(45)

fi_%stable®t_%edtable®: Column Mame:  %ctable®e_%ecolumn®e

MO ACTION - ONDELETE:  NO ACTION

for n: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 umm Nane % abl e%col
Col um Type VARCHAR( 45)

Foreign Key/Relationship Defaults

Object Name

Default Value

FK Nane f k%t abl e_%dt 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_ %t abl e%

Preferences: Modeling: MySQL

This enables you to set model related options specific to your MySQL version.
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Figure 3.13 Preferences: Modeling: MySQL

General Editors
¥ SQL Editor
Query Editor Default Target MySQL Version: 5.7
Object Editors
SQL Execution
Administration Model Table Defaults
¥ Modeling
Defaults
MySQL
Diagram Forward Engineering and Synchronization
Appearance
Fonts & Colors S0L_MODE to be used in generated scripts:  TRADITIOMAL, ALLOW _INVALID_DATES

Others

Model

Default Storage Engine:  InnoDB

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 MVE, and
TI MESTAMP, automatic initialization and updates for TI MESTAMP and DATET!| 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.
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Preferences: Modeling: Diagram

Figure 3.14 Preferences: Modeling: Diagram

General Editors i
¥ sQL Editor Al Objects
Query Editor Expand New Objects
Object Editors
5QL Execution
Administration
¥ Maodeling Tables
Defaults
MySQL
Diagram [7] Show Schema Mame
Appearance
Fonts & Colars Max. Length of ENUMs and SETs to Display: 20
Others

Propagate Object Color Changes to All Diagrams

Show Column Types

[ show Column Flags

Max. Number 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 larae diagrams)

[ show Captions

D Center Captions Over Line

All Objects

» [] Expand New Objects: Enabled by default.

» [] Propagate Object Color Changes to All Diagrams: Enabled by default.
Tables

* []1Show 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

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

Relationships / Connections

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

» [] Hide Captions: Enabled by default.
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e [] Center Captions Over Line:

Preferences: Modeling: Appearance

Use this tab to set the available colors for the objects that appear on an EER diagram canvas. You can

also add colors if you wish.

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

Figure 3.15 Preferences: Modeling: Appearance

General Editors

¥ SQL Editor
Query Editar
Object Editors
5QL Bxecution
Administration
¥ Modeling
Defaults
MySQL
Diagram
Appearance
Fonts & Colors
Gthers

Color Presets

Colors available when creating tables, views etc

#93BFDA
#FEDES8
298DBAS
=FESE9S
#FEQBFE
#FFFFFF

Fonts

Configure Fonts For: Default (Western)

Colars available when creating layers, notes etc

#FFEEEC
#FEFDED
=EAFFES
#ECFDFF
#FOF1FE
#FFEBFA

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

Font

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

Color Presets

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

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

Figure 3.16 Preferences: Fonts and Colors

General Editors
¥ SQL Editor
Query Editar
Object Editars
5QL BExecution
Administration
¥ Modeling
Defaults
MySQL
Diagram
Appearance
Fonts & Colors
Others

Fonts

Color Scheme

Fonts

SQL Editor:
Resultset Grid:
Scripting Shell:

Script Editor:

Color Scheme

Select your scheme:

Consolas 10
Tahoma &
Consolas 10

Consolas 10

System Default

Resultset Grid: [Tahona 8] -- Resultset grid in SQL editor

Scripting Shell: [Consol as 10] -- Scripting Shell output area

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 caore colors.

SQL Editor: [Consol as 10] -- Global font for SQL text editors.

Script Editor: [Consol as 10] -- Code editors in scripting shell

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

Figure 3.17 Preferences: Others

General Editors
¥ SQL Editor

Query Editar S5H Keephlive: S5H keep—_alive interval in seconds.
Object Editors Use 0 to disable.

ETQ.L EXE.CUtiDn 55H Timeout: 55H timeout in seconds.
Administration * Uszed only in Online Backup/Restore
¥ Modeling _ . _ .
Defaults Fabnic Cosmection Imeouts Maximum time to wait before a connection
MySQL attempt is aborted.

Diagram

Appearance Others
Fonts &Colors
Others

Timeouts

[ Allow mere than one instance of MySQL Workbench to run

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.

» Fabric 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.
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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\

OsS X ~username/Library/Application Support/MySQL/Workbench/
Linux ~username/.mysgl/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 / Tools”

sql_history/ Queries executed in Workbench are stored here, and are available from
within MySQL Workbench

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. xrniStores your MySQL server information, as it relates to your MySQL
connections

wb_options. xm 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.
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The log/ directory

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

Cached files remain after a connection is either renamed or deleted.
The log/ 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 wb. 1. | og file is renamed to wb. 2. | og, and so on, all the way up
towb. 9.1 og.

» sgl_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 story
directory.

The modules/ directory

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

The sql_history/ 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 snippets/ directory

SQL snippets used by the SQL editor are stored in the sni ppet s directory. These files include
bundled snippets (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. Here we will add a shortcut titled "Example" that opens "example.org" as its own
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.
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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~
p —

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 6.3.7\images\home\
OS X [Applications/MySQLWorkbench.app/Contents/Resources/

Linux lusr/share/mysqgl-workbench/images/

Next, openstarters_settings.xm (thisfile 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.mysql.wb.starter.", this
tutorial uses "example":

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

Lastly, open pr edefi ned_starters. xnm 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 6.3.7\data\
OsS X [Applications/MySQLWorkbench.app/Contents/Resources/data/
Linux lusr/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-name="app.Starter" id="com nysql.wb.starter.exanple">

<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">Exanpl e Inc.</val ue>

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

<val ue type="string" key="small|con">/usr/| ocal /share/wb- horme-screen- 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
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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.

Figure 3.18 Home Screen with Custom Link
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Additional "app.Starter" options include:

Require a specific edition of Wrkbench:
Conmuni ty:

<val ue type="string" key="edition">ce</val ue>
Comrer ci al :

<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.
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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 page you see when opening MySQL Workbench, and it is central to starting MySQL
Workbench operations. The three main sections include the MySQL Connections, MySQL Workbench
Models, and external Shortcuts.

broken up into sections titled SQL Development, Data Modeling, and Server

Note
@ In MySQL Workbench 5.2 and below, the home screen was different and
Administration.

Most MySQL Workbench functionality, such as the SQL editor and MySQL server manager, begin with
opening a MySQL connection from the home screen.

Figure 4.1 The Home Window
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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, MySQL
Connections and Section 5.2, “Creating A New MySQL Connection (Tutorial)”.

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 OS X: 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:
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Figure 4.2 Viewing Connection Information
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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 your most recently used models. Each entry lists the date and time that the model
was last opened, and its associated database. For further information about modeling, see Chapter 9,
Database Design / Modeling.

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 Shortcuts

Most of the options you can select on the home screen are straight-forward -- the ones that require
explanation are detailed after the screenshot. Here is a quick overview of the simpler options that open
your web browser to display information about

« MySQL Utilities: If the MySQL Utilities are installed, this opens the nmysql uc utility. For additional
information, see Appendix F, MySQL Utilities.

» Database Migration: Opens the migration wizard. For additional information, see Chapter 10,
Database Migration Wizard.

 MySQL Bug Reporter: Lets you file a bug report in the MySQL bug system. For additional
information, see Appendix D, How To Report Bugs or Problems.
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Workbench Blogs: Directs you to the Workbench team's blog.
Planet MySQL: Points you to the general MySQL blog aggregator.

Workbench Forum: Sends you to the user forums where you can ask questions and interact with
other MySQL Workbench users.

Scripting Shell: Execute Python scripts and develop MySQL Workbench plugins.
Oracle eDelivery: Sends you to your MySQL Workbench downloads (Commercial).

Oracle Support: Sends you to your MOS (My Oracle Support) page (Commercial).
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Chapter 5 MySQL Connections
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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:

Figure 5.1 Setup New Connection Form

Setup New Connection | == 23 |
Connection Mame: Type a name for the connection
Connection Method:  Standard (TCP/IF) » Method to use to connect to the RDBMS
Parameters | S5 | Advanced
Hostname:  127.0.0.1 Port: 33p5 Name or IP address of the server host, - TCP/IP port.
Username:  rgat Name of the user to connect with.
Password: Store in Vault ... ‘ I 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... I Test Connection ‘ I Cancel I [ OK ]
Important
A The Configure Server Management button (bottom left) opens an optional
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 information, see Section 5.3.6, “Configure Server Management Wizard”.
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Creating A New MySQL Connection (Tutorial)

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. You will be presented with the Home screen.

Figure 5.2 Getting Started Tutorial - Home Screen
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Creating A New MySQL Connection (Tutorial)

2. Our example already has two connections created, but let us create a new connection. From the
MySQL Workbench Home screen, click the [+] icon near the MySQL Connections label. This
opens the Setup New Connection wizard.

3. Define the Connection Name value, which we will set to "MyFirstConnection" in this example.

Figure 5.3 Getting Started Tutorial - Setup New Connection: MyFirstConnection

Setup Mew Connection = |5 &
|Connection MName: MyFirstConnection | Type a name for the connection
Connection Method:  Standard (TCF/IF) » Method to use to connect to the RDBMS
Parameters | 55| Advanced
Hostname:  127.0.0.1 Port: 3308 MName or IP address of the server host. - TCP/IP port.
Username: oot Mame of the user to connect with,
Password: Store in Vault ... ] [ Clear The user's password, Wil 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 ]

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:

4. Read the Configure Local Management introduction, and press Next to begin defining the new
connection parameters.
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Figure 5.4 Getting Started Tutorial - Configure Local Management Introduction

Configure Local Mmagemen_ ‘ _‘ _ IE‘

Introduction

Introduction

This dialog will help you to set up remote 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 | [ mest | [ 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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Figure 5.5 Getting Started Tutorial - Test Database Connection

Intraduction

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-advancedog

(¥ Server OS: unknown

Database connection tested successfully,

Message Log

Connecting to MySQL server ... -
Connected.

MySQL server version is 5.6. 14-enterprise-commerdal-advancedHog

MySQL server architecture is x86_64

MySQL server OS5 is wing4

o) (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.

We are creating a local MySQL connection in this tutorial, so are skipping the Management and
OS and SSH Configuration options, as they 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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Figure 5.6 Getting Started Tutorial - Windows Management

Introductio
AEacHeton Set Windows configuration parameters for this machine

Test DB Connection
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.

Windows Management

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

| sk [ e J[ concel |

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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Figure 5.7 Getting Started Tutorial - Test Settings

Introductio
ERITIEEHE Testing Host Machine Settings

Connection

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

ns Management

Chedk location of start/stop commands

Test Settings - )
(¥ Check MySQL configuration file

Testing host machine settings is done.

Message Log

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

Checdk if section for instance mysgld exists in C:\ProgramData\MySQL\MySQL Server 5.6\my.ini

[mysgld] section found in configuration file

’ Back ] ’ Next ] [ Cancel

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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Figure 5.8 Getting Started Tutorial - Review Settings

Configure Local Management

Introductio
Aacteton Review Remote Management Settings

B Connection
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.

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

Test Settings Native Windows Adminstration enabled
Windows host: 127.0.0.1
Review Settings MySQL service name: MySQLSE_1

MySOL Configuration
MySQL Version: 5.6, 14-enterprise -commerdal-advanced-log
Settings Template:
Path to Configuration File: C:'ProgramDataiMySQLYMySOL Server 5.6Ymy.ini
Instance Name in Configuration File: mysgld

Change Parameters

Check the Change Parameters if you want to check or edit information about the MySQL
configuration file. In our example we will check it, 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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Figure 5.9 Getting Started Tutorial - MySQL Config File

Introductio
Aeceton Information about MySQL configuration

In order to manage the settings of the MySQL Server it is necessary to know where its configuration file resides.

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

ws Management
Please spedify this information below.

Test Settings

ion: il-advancedd
Review Setngs MySCL Server Version jal}

Path to Configuration File:  C:VProgramData\MySQL\MySOL Server 5.6Ymy.ini [z]

The config file path is valid.

Section of the Server Instance:  mysald

Click to test if your section is correct,

MySQL Config File

| sk [ e J[ concel |

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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Figure 5.10 Getting Started Tutorial - Specify Commands

Introduction -

FAEEEEE Specify commands to be used to manage the MySQL server.

B Connection

The values on this page comprize rather low level commands, which are used to control the MySGQL server instance,
check its status and so on.

If you are unsure what these values mean leave them untouched, The defaults are usually a good chioice already

ows Management (for single server machines),

Test Settings

Command to start the MySQL server:

Review Setfings 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,

| sk [ Fesn || concel |

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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Figure 5.11 Getting Started Tutorial - Setup New Connection

E Setup Mew Connection (= | = 3

Connection Name:  MyFirstConnection Type a name for the connection

Connection Method:  Standard (TCF/IF) » Method to use to connect to the RDBMS

Parameters |gs| Advanced

Hostname:  127.0.0.1 Port: 3308 MName or IP address of the server host. - TCP/IP port.

Username: oot Mame of the user to connect with,

Password: Store in Vault ... ] [ Clear The user's password, Wil 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 ]l[ OK l

13. Your new MyFirstConnection MySQL connection is now listed on the Home screen.
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Figure 5.12 Getting Started Tutorial - Home Screen Instance
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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.
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Figure 5.13 Getting Started Tutorial - Server Status

File Edt View Ouery Datsbase Server Tools  Scipling  Help
b1L o &5 515 & &) @ e
Mayigator Cuerey 1 Padrinisiration - Server Stalus w0
MANAGEMENT
© Semes Status Corectin Mame
5 coest Conpedtions MyFIrstConnectlon
8 usees and Privileges
B statup and System Vanables
& DataEepor Myl

Hosk: PHILIP-US Server Suaus
Sodiet; MySQL Running
Par: 3306

y3L )
1+ r X
ik DatalnmporkRestare Server 5.6 Nexziant 5.6 16-enterprice-commercal-advanced-log
. ) : HySQl Entenprise Server - Advanced Edition [Cammercial)
INSTAMCL Compied For: wingd [x86_63)

[ startup s Shutdown Traine

ey EMiciency

Q Semver Logs ALnning Since: Tue Feb 18 17:59:22 2014 (1:23) 50.0%%
A Cptions File :

PERFORMANCE "
Prerfor mance Schamas 2 on S5 Avalsbing :

&7 Pertemance Reparis
' Feromande Schema Setip

Trreed Book O nfa irakoers duthenticabion; | © Quenes per Second ot Yudfer Usage
Mencached Fugn: 2 nfa Password Vabdation: e o 2.2%

Semisyns Repbcason Plugin: 0 nfla Audthog:

Server Directories

Sae Drectory CfProgram Files{MySqL/HYSOL Server S6/ InnclB Rzads per S=cand InncDB Writes per Second
Mansgement Data Di ectory: C\ProgramData \HySOLMySQL Server 5.6idata ) 1] 0

EHermanan Cisk Spaczin Betalis 89,00 GB of 326,04 68 available

Plugns Dwectory! C\Pregram Files\MySQLIHYSOL Server 56\ IRmluginy

Tmp Direciory: C\Windows| SERVIC~3 \NETWOR~1\AppData jLocali Temp

abject Info e Lm'. ) _ APHILIP-US.err

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, MySQL Connections.

5.3 Manage Server Connections

The Manage Server Connections dialog is another way to manage MySQL connections. This dialog
is invoked by either selecting Edit Connection or selecting Database, 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 following dialog, with the
Connection tab open:
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Figure 5.14 Manage Server Connections: Connection Tab

Manage Server Cannectio

MySQL Connections

MyConnaction

Local instance MySQLS6_1

Connection Name:  MyConnection

Connection |Rernohe Management | System Pmﬁ]e|

Cornection Method:  Standard (TCP/IR) + Method to use to conmact to the RDSMS

Parameters | s5p Advanced |

Hostname:  127.0,0.1 Port: 3308 Name or IP address of the server host. - TCR/IP port.

Usemame:  raan Name of the user to connect with.

Password: | geoce o vanlt | | Claar The user's password, Will be requested Iater if it's not set.

Default Schema:  sakda The schema to use as default schema, Leave blank to select it

Delete

| | oDupicate | [ moveun | [ movenown | [ Testconnecton | [ close |

» 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. More details about these options and parameters are available below.

K

K

Note

The Test Connection button will test the selected MySQL connection and
report its connection status. It also reports whether or not SSL is enabled.

For testing remote connections, you might also use pi ng to check the
hostname, 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.

Note

Simultaneous client connections: Opening a MySQL connection from

the MySQL Workbench home page 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
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Standard TCP/IP Connection Method

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.

Note

IP connection method. If disabled, use named pipes or shared memory (on

S The - - ski p- net wor ki ng MySQL server configuration option affects the TCP/
Windows) or Unix socket files (on Unix).

Parameters tab

* 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 5.3.7, “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.

Advanced tab

Advanced parameters are less common and include:
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Standard TCP/IP Connection Method

Figure 5.15 Standard (TCP/IP) Connection: Advanced Tab

T e e I =

MySQL Connections Conngction Mame:  Local instance MySOLSE_1

Local instance MySQLS6_1 c =
MyConnaction annection |Ramche Management | System Pmﬁ.lel

Connection Method:  [EE0T ELE R LIS ] + Method to usa te conmact to the ROSMS
Parameters | ssi Advanced |

Hostname:  |oezlhost Part: 3308 Mame or 1P address of the server host. - TCP/IP port.

Username:  rpae Mame of the user to connect with.

Passord: Strira in Vaudt .. | | Clmar The user's password. Will be requested later if its not set.

Default Schema: The schema to use as default schema. Leave blank to select it

Delete | | Duplicate | [ Move Up | | Mowve Dawn

The Advanced tab includes these check boxes:

» 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.

(1A 1]

* Use ANSI quotes to quote identifiers: Treat “" as an identifier quote character (like the “” quote
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.

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

» Use the old authentication protocol: This option disables Connector/C++'s secure_auth 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

@ 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 5.3.8, “Updating Old Authentication
Protocol Passwords”.

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

It also includes these options:
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SQL_MODE: Override the default SQL_ MODE used by the server.
Others: Other options for Connector/C++ as option=value pairs, one per line.
SSL tab

SSL parameters include:

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

* SSL CERT File: Path the Certificate file for SSL.

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

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

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

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
The unique field here is Socket/Pipe Path. Enter the name of the socket or pipe here. If the field

is left blank, the default socket or pipe nhame 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 5.16 Manage DB Connections - Socket/Pipe Parameters

ﬂ Manage Server Connectio

MySQL Connections Connection Mame:  Local instance MySQL36_1
Local instance MySQLIG_1
MyCannaction Connection | Remote Management | System Profie | |
Connection Mathod: [ 0= * Method to uss to conmzct to the RDEMS
Parameters |5SL | Advanced |
Socket/Pipe Path: Path to local socket or pipe file, Leave empty for default.
Username:  rant Name of the user to connect with.
Password: | Store in Vaut ... | [ Clear 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.
| mew | | Delete | | Duleate | [ Maveup | | MoveDown TestConnecton | | Close |

Advanced

These are the same options discussed in Section 5.3.1, “Standard TCP/IP Connection Method”, except
there is not the Use compression protocol option.

SSL

These are the same options discussed in Section 5.3.1, “Standard TCP/IP Connection Method”.

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.

Parameters

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 are listed here:

e SSH Hostname: This is the name of the SSH server. An optional port number can also be provided.
For example, localhost:22.

* SSH Username: This is the name of the SSH user name to connect with.
» 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
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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 OS X, 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 (Yappdat a%), such as C: \ User s\ [ user nane] \ AppDat a\ Roam ng\ MySQL\ Wor kbench

\ known_host s.

The SSH connection options are viewable in the following screenshot:

Figure 5.17 Manage DB Connections - SSH Parameters

|3 Manage Server Connections

MySQL Connectons
Local instance MySQLS6_1
MyConnaction

Connection Name:

Local instance MySOLI6_1

Connection |Remohe Management | System Pmﬁlel

Connection Mathod:

Standard TCR/IP over 55H

Parameters | 551 Advanced

w Method to use to conmect to the RDEMS

55H Hostname:
S5H Username:
S5H Password:
S5H Key File:
MySQL Hostnams:
MyS0L Server Park:
Username:

Password:

locahost: 22

user

| storenvaut... ||

127.0.0.1

3308

root

Storein Vaut... | [

55H server hostname, with optional port number.
Mame of the S5H user to connect with.

S5H user password to connect to the S5H tunnel,
Path to 55H private key file.

MySQL server hast relative to the S5H server,
TCP/IP port of the MySOL server.

Name of the user to connect with.

The MySQL wser's password. Wil be requested later if not &

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

| mew | | pelete | [ oDuleate | [ Moveup | | MoveDown TestConnecton | | Close

Advanced

The options here are the same as for the Standard TCP/IP connection. See Section 5.3.1, “Standard
TCP/IP Connection Method”.

SSL

The options here are the same as for the Standard TCP/IP connection. See Section 5.3.1, “Standard
TCP/IP Connection Method”.

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.
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Start the SSL wizard from the SSL tab of a MySQL connection. Locate this tab in the MySQL
connection editor. Click SSL Wizard to execute the wizard:

Figure 5.18 SSL Wizard: Start

MySGL Connections Conmection Mame:  Local mstance MySQLSE
Local inctance MySQLSS - = .
Local instance My SOLS6 | | Comnecton | Remote Management | System Profle |
Locyl imstance MySQLET
Connection Methed:  Standard [TCREP) = Method to use to connect to the RDBMS
| Parameters | S5 :Adnnnnd
Use S r o iiabile = lﬁxsﬂ.c:uwﬁnmﬂm.Fﬂ
SEL CA Fle: EI Path to Certificate Authority fie for SSL.
550 CERT Fie: [ ] Path to Chert Certificate fie for 551
5L Key Fle: [ ] PathioClentkey fie forsaL.
S5L Cioher: Cptonal : ssparated kst of parsissbile cobers i
e o S5L encrypitan.
[ #ew | [ Deete | [ Dupicate | [ moweup | [ moveDosn | [ TestComnecton | [ cose |

Read the informative text on the welcome screen:

Figure 5.19 SSL Wizard: Welcome

il wekome to MySQL Workbench SSL Wizard
H
I

This wizard will assist you generating & set of S5L certificates and self-sgned keys that are required
by the MySQL server to enable S5, Other files vl aleo be generated so that you can chedk how to
configure your server and dients as well as the atirbutes used to generate them.

[ Mext> ] [ cancel ]

Check the options that apply:

» [] 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.
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» [] Update the connection: Updates the defined MySQL connection (in Workbench) with the
generated certificate information.

Figure 5.20 SSL Wizard: Options

| Options

These optons slow you to configure the process. You can use default parameters
instead providing your own, allow the generation of the certifcates and determine
whether to uptade the connection satiings or not.

] Use defauit parameters

[#] Update the connection

[cM][N&n:][Cmud

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 (nmy. i ni
or ny. cnf ) and define the SSL options.

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.

Figure 5.21 SSL Wizard: Results

| Results

The wizard was sucessful. Click on the finish button to update the connection. To setup the server, you shoud
copy e following fles to a <directony > inside bealhost:

- C:\sersipholson | AppData \Roaming WiySOL Warkbench \perbficates) (CDSDDE 13- 2503 05-8805-72 LCE 1 257889 oo _cert
- C:\sargipholeon | AppData Roaming MySOL IWarkbench \partficatac (CDEDDE 33-2603-406-8809-72 1CE 1 237889 H\sarver_cert
- C:\Usersphalion AppData\RoamingVySOL Warkbench\pertficates\ (CDEODE 33- 26034 06-8809-72 10E 1 78 7BB Hsarver ey

and configure the config fie with the folowing parameters:

= Copy this to your my.onf fle. mmm«w»mummm‘wmmﬂumam
[chent]

sl o= <drectory>\oa-cert. pem

sl -cort= <directory »\chent-cart.pém
sel-key = <drectory =\chent-key.pam

[mysakd]

sel-camadrectory >\ca-cert.pem
sel-cert= <directory >\sarver-cert. pem
seldey = <drectory >\server dey.pem

A copy of this fle can be found in:
C:'Lsers\pholson\AppData Foaming Wy SCL [Warkbenchcer tifcates\ [COSDDE 33-2003-4706-6609-T2 ICE 1267885} \my nf. sample
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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. 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.

2. 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

[nysaql d]

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

Warning

o MySQL Server interprets "\s" as a space, so we added an extra backslash
to escape it. That is why you see "\\server-key.pem" in the above example,
because MySQL Server would interpret "\server-key.pem" as " erver-
key.pem".

3. Open the MySQL Server configuration file. In this example, its location is "C: \ Pr ogr anDat a

\ MySQL\ MySQL Server 5. 7\my.ini"

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 [ nysql d] section:

[nysql 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.
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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 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

OS X, 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
nmy. i ni orny.cnf configuration file, and on Windows, the Windows Service Name. These default
values are customizable.

Figure 5.22 Manage Server Connections: System Profile Tab

s )

MySQL Connectons Connection Name:  MyConnection

Local instance MySQLI6_1
MyCaonnection

_Connectim_|_Remle Management | System Profie

Information about the server and MySQL eonfiguration, 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 needs.

System Type:  Windows

Installation Type:  Windows (MySQL 5.6 Installer Package)
Configuration File:  ¥eProgramData % \MySQLIMYSOL Server 5.6%my.ini

Configuration Fie Section:  mysald

Windows Service Name:  MySQLS6]

Windows Hint:

When a connection s configured for

“Windows Remote Management”, the "Configuration File™
must be spedfied using a mapped drive,

network share or adminstrative share.

Examples of these are

M:\<path to file>Ymy.ini

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

W\<server >\C§\Program Fiels\MySQL\MySQL Server 5.5\my.ini

New | [ Delete ] [ Duplicate ] Move Up | [ngnmm] [ Test Connection ]

The Remote Management tab is available when connecting to MySQL remotely.
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Figure 5.23 Manage Server Connections: Remote Management Tab

| MySQL Connectons Connection ame:  MyConnection
|
| Local instance MySQLIG_1 [Carecar | Remote Management | |
| MyConnaction Connection | Remote Management | system Profile .
@ Do not use remote management
--------- 27.0.0.1
phiip
ore emove fT B
S5H Key Path:  |CiiUsers\phiip\ApoData\Reaming/.ssh/ssh_private_key Browvse
New I Delete ] l Duplicate ] Mave Up I Move Down Test Connection I | Close

5.3.6 Configure Server Management Wizard

Clicking the [+] icon from the Home page 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 can also be executed later (on remote connections) when from the home page by clicking the top
right corner of a MySQL connection tile:

Figure 5.24 Configure Remote Management

Remote manzgement not set up

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)”.
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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 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

Note
@ This connection is to enable remote administration and configuration of the
a server for general database manipulation.

if you wish to start or stop the server or edit its configuration file. Other

Note
@ You must use an SSH connection type when managing a remote server
administrative functions do not require an SSH connection.

4. 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.

5. 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.

6. Review Settings
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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.

7. 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.

8. 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.

9. Complete Setup
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.

5.3.7 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.
Note
@ The hostname is used for storing password information. For example, a local
connection might use "localhost", "127.0.0.1", or "::1", but these are stored
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.

* OS X: The vault is implemented using the OS X 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.

5.3.8 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.
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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.

Note

@ The method that MySQL stores a password is defined by an authentication
plugin. The old method uses the nysql _ol d_passwor d authentication plugin,
and the current default method uses nysql _nati ve_passwor d. As of MySQL
5.6, asha256_passwor d option is also available although it requires an SSL
or encrypted connection. When Workbench upgrades passwords, it upgrades
nmysql ol d_passwordtonysgl 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:

» Ifthe 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.

Note

@ If using the MySQL command line is not an option, then you could use
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://downloads.mysgl.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:
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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 screen shots demonstrate the steps used in both methods:

Figure 5.25 Upgrade Old Password: Setting a New Password
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Figure 5.26 Upgrade Old Password: Reset to Random Expired Password
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Informaticn

This BCoount i using the pre-mysgl-4, 1. 1 password hashing type.
The user will not be able to login if the secure_auth opfion i enabled,
Please dhck [Upgrace Acoaumt] to flx that

Either the account password must be provided o resst it

of & new password must be suppled,

[ add Account | [ peese | | Refresh

Object Info JEEIEY

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:

Figure 5.27 Upgrade Old Password: Random Password Popup

\ Random Generated Password

Password changed to: IT20ak564

After completing the upgrade, notice the new Authentication Type for the connection. In our
examples, it changed from Standard (old) to Standard. In other words, the authentication type
changed from nysql _ol d_password to nysql _native_password.
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Figure 5.28 Upgraded Password: Standard (old) to Standard
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localhost |
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root =l
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INSTANCE

B startup / shutdown [mwﬂw standard _ ) For the standard password andjor host based authentication,

select ‘Standard’.

A Serverlogs

Options Fil
# options Fie Limit fo Hosts Matching:  ncalost % and _ widcards may be used

PERFORMANCE Paspngrd;  *eeesmmsmmanan Type a pacsword to resst e,

Consider using a password with & or more charactens with
mizced eass jetters, numbers and punctuation marks.

Managemert T

Enter password again to confim,

5.4 MySQL Fabric Integration

Browse, view status, and connect to any MySQL instance in a Fabric Cluster.

Note

@ This requires Connector/Python and MySQL Fabric 1.5 and above installed,
including the Python module. This feature also requires MySQL Workbench
6.3+.

Fabric 1.5 support was added in MySQL Workbench 6.3, and due to
incompatible protocol changes, Fabric 1.4 support was dropped. Also, MySQL
Workbench 6.2 added Fabric 1.4 support.

To set up a managed Fabric connection, create a new MySQL connection with the new MySQL Fabric
Management Node connection method. The connection tiles have a different look:
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Figure 5.29 Fabric Connection Group Tile

' MySQL Workbench ==
3

|Fils Edit View Database Tools Scrpting Help
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oot @
T fabhicmampla 32T

wWarkbench Forum

Clicking the new fabric group tile shows the managed connections:

Figure 5.30 Fabric Connection Group Tiles

ﬁ@ﬁ
#

Fide Edit View DOabase Tools Scriping Help
Connections / Fabric / Manag : @ X a Shortcuts
L (¢ t Fabric / Manag horteut

Fabric Server: Fabric

Managed Insmaces 3
# of HA Growps: 1
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fabric.example:20685 fabric.example:20686 fabricexample:20687

1 fabeic 7 SECONDRRY 1 tabrc 1 SECONDARY 1 fabric
5 talv doaee g 20655 *i* READLONLY Rl T LR " READLONLY 5 il sampia 20887

Models &

5.5 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.
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connection information is available for previous versions of MySQL, such as the

Note
S The connection details viewer requires MySQL 5.6 or greater. Only basic
connection hosts, database, and state.

Figure 5.31 Client Connection Overview

File FEdit ‘View Query Dambase Server Tools Seripting Help

al&) 6 JEF s @ o

Navigator Ademirastration - Chent Connect
MANAGEMENT
© server status i MyFstConnection
i Client Cannedtion: Client Connections

_l Users and Privileges

B Status and System Vanables
& Data Export

& Data impont/Restore

Threads Connected: & Threads Running: 1 Threads Created: 3 Threads Cached: 0 Rejected {over Bmit): 0
Tatal C 74 [« don Limit: 151 Aborted Chents: 11 Aborted Connections: 13 Errors: 0 O

4 U.. Hast DB Command Time State ThreadId Type +  Name Parent Thread Instrumented Tnfo Program

INSTANCE 3
43 root localhost sakila Sleep 724 None 63 FOREGR.. threadfsals YES MULL MySQLWarkbench

B startup 7 Snutdowm §1 root localhost sakila Sleep 552 Nane 72 FOREGR.. threadfsqlfo... ¥ES NULL MySQLWorkbench
A serverLags o5 root localhost sakila Sleep 535 None 77 FOREGR. thread/salfo Y5 MULL MySOLWorkbench
# Options File 67 root localhost sakila Sleep 443 None B8 FOREGR.. threadfsglfo.. YES NULL MySQLWorkbench

70 rect localhost sakila Sleep 1 MNaone 91 FOREGR.. threadfsgla.. YES MULL MyEQLWarkbench

PERFORMAMNCE 71 roct localhost sakila Sleep 2 None 532 FOREGR.. threadfsglfo.. YES MULL MySQLWorkbench

& Dashboard 72 roct localhost None Query 0 Sending data FOREGR.., thread/salio YES SELECT tP.. MySQLwarkbench
o

6}- Perfarmance Reports 73 root localhost Mene Sleep HNomg 94 FOREGR.. threadfsglfa .. YES NULL MySQLWarkbench

&N Performance Sehema Setug

Managsamant

Information

("] Hide slesping connections | Hide badaground threads ] Dot load £l thread info

Refresh Rate:  Don'tRefresh =
Object Info

Client Connections and Metadata locks

The Client Connections management window includes a Show Details for connections to MySQL 5.6
and above. These details are separated into three tabs:

» Details: connection details such as Process ID, Type, User, Host, Instrumented, and additional
information.
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Figure 5.32 Client Connections Details

File Edit View Guery Database Server Tools Scrping Help

§8 e 8868 @ o
Administration - Client Connecti_
& Local instance MySQLS7
i Client Connections

Threads Connected: 4 Threads Running: 1 Threads Created: 4 Threads Cached: 0 Rejected (over limit): 0
Total Connections: 7 Connection Limit: 151 Aborted Clients: 1 Aborted Connections: 0 Errors: 0 @

Id U.. Hest D8 Command Time State ThreadId  Type Name Parent| | Detals \Lodks | Attributes
root localhest sakila Slesp 7 MNone 25 FOREGROUND threadfsqlfone...
root localhost sakila Slesp & None 25 FOREGROUND thread/sqlfone..
root localhost None Query 0 Sendin... 27 FOREGROUND thread/sqljone...
root localhost None Sleep 0 None 23 FOREGROUND thread/saljone...

Processlist Id: 5
Thread Id: 7
Name:

FOREGROUND
User: root

localhost

MNone

Query

0
State: Sending data
Role:
Instrumented: YES
Parent Thread Id: 22
Info:
SELECT t.PROCESSLIST_ID,IF (NAME =
thread/sql/event_scheduler','event_scheduler',t.
PROCESSLIST_USER) PROCESSLIST_USER,t.
PROCESSLIST_HOST,tLPROCESSLIST_DE,t.
PROCESSLIST_COMMAND, L. PROCESSLIST_TIME,L.
PROCESSLIST_STATE,L.THREAD_I0,t. TYPE,LNAME,L
PARENT_THREAD_IDLINSTRUMENTED,t.
PROCESSLIST INFO,a.ATTR_VALUE FROM
performance_schema.threads t LEFT OUTER JOIN
performance_schema.session_connect_attrs a ON t.
processlist_id = a.processlist_id AND (a.attr_name IS

NULL OR a.attr_name = 'program_name’) WHERE t.

TYPE <> BACHKGROUND'

[ Explain for Connacton

‘ m

| Hde deeping connections [¥] Hide background threads [ Don'tload full thread info Hide Detais

RefreshRate:  DontRefresh = [ rlqueryis) | [ vl connection(s) | | Refresh |

» 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.
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Figure 5.33 Metadata Locks Browser

F Query 1 -} © Administration - Client Connections * |

'a Local instance 3306

Client Connections

Threads Connected: 6 Threads Running: 2 Threads Created: & Threads Cached: 0 Rejected (over limit): 0
Total Connections: 11 Connection Limit: 1100 Aborted Cliemts: 0 Aborted Connections: 3 Errors: 0 O
Time State Thread Id Type Name Fa . -
{ Details G Attributes
235 Mone 23 FOREGRO... thread/sq...
0 Sending data 25 FOREGRO... thread/sq... Metadata locks (MDL) protect concurrent access o
2 MNone 26 FOREGRO... thread/sq... object metadata (not table row/data locks)
17 MNone 27 FOREGROQ... thread/sqg...
3 Waiting for table metadata lock 28 FOREGRO... thread/sq... Granted Locks (and threads waiting on them)
14 ND”E 30 FORECRO lhrEadfsq Locks this connection (IJ[(PI1‘.|'|.' owns and
connections that are waiting for them.
Object Type Duratic
<global=> INTENTION_... STATEH
sakila INTENTIOM_... TRAN

" sakila.actor SHARED UPG...
thread 28 EXCLUSIVE TRAN,

Pending Locks
The connection is waiting for a lock on

table sakila.actor,
f ‘! held by threads 30, 28
Type: EXCLUSIVE

Curation: TRANSACTION

Hide sleeping connections M Hide background threads M Don't load full thread info Hide Details
Refresh Rate: Don't Refresh = Kill Query(s) Kill Connection(s) Refresh
Note

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 5.34 Client Connection Attributes
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Chapter 6 Administrative Tasks
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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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Figure 6.1 SQL Editor - Navigator Management Tab

File Edit View Query Datsbase Tools  Scripting  Help
@ E*] =1 cg @ E ‘;,____—_——————__ Management options are also available from here

Navigater
MANAGEMENT " 3| [ | umtto 1000rws  ~ | 4 | 8 @ (1) (3
© server Status
& Client Connections

j_ Users and Privileges
5 status and System Variables \
Manage your connected MySQL server

X Data Export
& Data Import/Restore

INSTANCE
B startup / shutdown
A Server Logs
A Options File

The Management tab is currently selected
PERFORMAMNCE
@ Dashboard
&) Performance Reports

.;E'! Ferformance Schema Setup

Management [EEdTEH

Infarmation

F307
MySQL Community Server (GPL)
Smisdog

/ Connection information for this session

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 Server Logs page displays your MySQL Server logs, and includes tabs for the general error logs,
and also the slow logs.

Access this window from either the Navigator panel, or by selecting Server, Server Logs from the
main menu.

Error Log File

General MySQL errors, for more information see The Error Log
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Server Logs

Figure 6.2 Navigator Management: Instance: Server Logs: Error Log
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Slow Log File

Slow queries (when available), for more information see The Slow Query Log

Figure 6.3 Navigator Management: Instance: Server Logs: Slow Log
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Service Control

6.1.3 Service Control

The Startup / Shutdown functionality includes:
» Viewing the Startup Message Log

 Start up and shut down the MySQL instance

* View the current status of the MySQL instance

Access this window from either the Navigator panel, or by selecting Server, Startup/Shutdown from
the main menu.

Figure 6.4 Navigator Management: Instance: Startup / Shutdown
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PERFORMAMCE 2014-12-04 15:43: 11 - MySQL server is currently running
@) Dashboard
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Management Schemas
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Object Info ==l

nagement 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 my. cnf on Linux / OS X) 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
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Users and Privileges

e 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.

A screenshot with the General tab selected:

Figure 6.5 Navigator Management: Instance: Options File: General
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Management support for target host enabled successfully.

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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Account Limits

Figure 6.6 Navigator Management: User And Privileges: Login
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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.

126



Administrative Roles

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 BackupAdmi 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
* MonitorAdmin: Grants privileges to monitor the server

+ 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
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e BackupAdmin: Grants privileges required to back up databases

» 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.

129



Status and System Variables

Figure 6.10 Navigator Management: Server Status
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6.4 Status and System Variables

Servel Siata

Running

Key Efficiency

9.43 KBfs 95.2%

Selects par Second

nnoDd Reads per Second

0

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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Custom Variable Grouping

Figure 6.11 Navigator Management: Status Variables
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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.
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Data Export and Import

In the example below, 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.

Table 6.1 Methods to Export or Import data in MySQL Workbench

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/
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Table Data Export and Import Wizard

GUI Location Data Set Export Types |Import Types |Additional Details

restore behavior using the
nysql 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
and/or Tables 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.

an overview of the data export and import options in MySQL Workbench, see

Note
S This wizard only exports/imports tables using the JSON or CSV format. For
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.

Figure 6.14 Table Data Wizards: Open
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[ categar Table Inspector
b E dty :
Copy to Clipboard
, coumtry opy to Clipboar 3
> custami Table Data Export Wizard
> film Table Data Import Wizard
» = film_act
> film cat Send to SQL Editor 3
g film_tex Create Table...
> invento i
> languag Creste Table Like... » pm

Management Y Table Maintenance...

Information Drop Table...

Table: actor Truncate Table...

Columns: Search Table Data...
. smal
actorild |, ;  Refresh Al
first_name wvarh v
bact mama  archorfach —
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Table Data Export and Import Wizard

Table Data Export Wizard

Export table data to either a JSON or CSV file. The following example exports the sakila.actor table to
a CSV file.

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

Export  Column name
actor_id
first_name
last_name
last_update

Select [ Deselect all entries
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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.

Filz Path: D:\MySQLBackups\sakila-actor.csv
@ csv ) json
Options:
Line Separatar
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, import of that file can be done manual way only.

| <Back | [MNext> | [ 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 example imports 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

(R —— e )

i Table Datal

Select Destination

Select destination table and additional options.
() Use existing table:  sakila.actor

sakila - sakila-actor-other
@ Create new table:

[ Drop table if exists

MNext = ] [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

last_update text

first_name last_name last_update

PEMELOPE GUINESS 2006-02-15...
NICK WAHLBERG  2006-02-15...
ED CHASE 2006-02-15...
JENNIFER DAVIS 2006-02-15...
JOHNNY LOLLOBRIG... 2006-02-15...

< Badk l [Next> l [ 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
' JA\ Table Data Impor [=Tal x|

Import Data

The following tasks will now be performed. Please monitor the execution.

& Prepare Import
) Import data file

Finished performing tasks.
Click [Mext =] to continue.

Message Log

-Data import
-Data import
-Data import
-Data import
-Data import
-Data import
-Data import
-Data import
-Data impart
-Data import
-Data import
-Data import
-Data import
-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 ] [ Mext > ] 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
nmysql 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.

Note

@ This wizard only exports/imports the MySQL SQL format. For an overview of the
data export and import options in MySQL Workbench, see Section 6.5, “Data
Export and Import”.

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.
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SQL Data Export and Import Wizard

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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A Server Logs city
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film_categary
film_list L

PERFORMANCE
'ﬁ- Dashboard
&7 Performance Reports
&% Performance Schema Setup
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Refresh | 23 tables selected Dump Structure and Dat + [ SelectViews | [ SelectTables | [ unselectal |

Management [E=dlSE
Information Objects to Export
. . "] Dumg Stored Procedures and Functions 7] Dumg Events [7] Eramp Triggers
Expaort Options

) Export to Dump Project Folder C:\usérs\pholson \Documentsdumps \Dump20141215-6

@) Export to Seif-Contained Fie C:\Usersipholson\Documentsdumps\Dump20 141215.sgl

Al selected database objects will be exported into a singla, self-contained file.
[] Create Dump in a Singhe Transaction (self-contained fie only) [7] Inchsde Create Schema

Press [Start Export] to start...

Object Info

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.
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SQL Data Export and Import Wizard

Figure 6.23 Navigator Management: Data Export: Advanced Options
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: Fl . . o
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Inserts:
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V] extended-nsert - Lise multple-row INSERT syntax that indude saveral VALUES lsts.
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Object Info

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
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& Performance Reports

e."! Performanice Schema Setup

Management [EdlSEL

Infarmation

Object Info

This functionality uses the mysql 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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Object Info R340l

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:

144



Result Data Export and Import

Figure 6.26 Navigator Management: Data Import: Import Progress
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HE e dEsEEE ¢

Navlgator
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D server status
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& Dats ImportRestare

INSTANCE
U startup / sShutdown
,ﬂ, Server Logs
& Optians File
PERFORMAMNCE
Iﬁl Dashboard
ST] Performance Reparts
&% Performance Schema Setup|

SQL File 1 Administration - Data ImportRes

MySirstConnection

Data Import
Import from Disk | Impart Progress

Impart Completed

Status:
17 of 17 imported.

Log:

10:46:3 1 Restoring sakilz (fil_text)

Running: mysqgl.exe --defaults-file="c: \usersiphiip\appdatatiocallitemp\imowhkegd. onf™ —host=locakast -user=raot —part=3308 --default-
character-set=utfE -commenis < "C:\\sers|\phiip\|Documantsidumps\\Dump20 140215V \sakia _film_text.sql”

10:46:31 Restoring sakila (ventory)

Rurning: mysql.exe —defaults-fle="c: \users\phiip\appdatatiocal temp\impaaghum.enf™ —hast=locahast —user =root —-port=3305 —default-

character-set=utf8 —comments < "Cr\\Users\|phiip\\Documents\dumps\\Oump20 140218 sakda_ventory.sgl”
10:45:31 Restoring sakila

Runming: mysgl.exe —defaults ﬁleg_ "t \usersiphiip\appdatafacal\temp tmpwo ddpw.onf™ —hast=localhost —user=root —part=3306 —default-
characterset=utfd -comments < "C:\\Users|phiip!\Documents|idumps | \Dump 20 140215 \sakia_language.sql”

10:46:32 Restoring sakila (payment)

Rurning: mysgl.exe -dafaults-file="c: usersphiip\appdatzYocal temp'impuivpmc.nf™ «host=localhost -user =sroot -part=3306 «defauit-
character-set=utfs —comments < "C:\Users\\phiip\\Documents\\dumps\\Dump20 140215 \sakia_payment.sql”

10:45:32 Restoring sakila (rental)

Running: mysgl.exe ~defaults-file="c: \users\phiip\appdatatiocal temptmpezval.anf™ —host=localhost -—user=root —port=3306 -—default-
character-set=utfd -—comments < "C\\Uesrs\|phiipt\Documents|\dumps \Dumrp 20140 2 18Y \sakia_rental.eql™

10:46:34 Restoring sakia (staff)

Runaing: mysql.exe —defaults-file="c: \usersiphiip\appdatatiacalitempimpephicih. cnf™ —host=locahast —user=root —port=3306 —default-
character-set=utfi ~~comments < *C:\\Users|phiip|\Documents|\dumps \\Dump20 140215\ \sakia_staff.sgl®

10:46:34 Restoring sakila (store)

Running: mysgl.exe --defaults-file="c; \users\phiip\appdataiocal itemp \imglonurgf.onf™ ~-host=localhost --user=root -port=3304 --default-
character-set=utfB -comments < "C:\Weers\\phiip\\Documents\\dumps\IDump20 140215 \sakia_stare.sd”

Management [ EEE 10:46:34 Restoring sakila (Yiews, routnes, events etc)

Running: mysgl.exe ~defaults-file="c: \users\phiiplappdatatiocalitempimo_fauzi,cnf™ —host=locathost ~user=ront —-port=330% —default-
Informatian ioosmoem sH s E e character-set=utfs -—comments < "C: \'us:er:\bhllp\bnmenml\ﬁmps\‘ﬂummlﬂz19\\5ak.[a routines.sql”

10:46:35 Import of C:Users\philip\Documents\dumps \Dump20 140219 has finshed

Connection:
Mame: MyRrstConnecion
Host: focalest
Port: 3308
Server: MySGL Enterprise
Sarver - Agvanced Edition
{C‘me‘naﬂ
Version: 5, 6 If-e‘fe‘p'se-
Object Info ccssn:ln

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.

data export and import options in MySQL Workbench, see Section 6.5, “Data

Note
S This wizard only exports/imports data from a result set. For an overview of the
Export and Import”.
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Figure 6.27 Exporting a Result Set

File Edit View Query Database Server Tools Scripling Help

albl o &al& &6l [+

Navigator

SCHEMAS EBHIZFFE0C BEICER s ¢a [1E /Export

9, Filter objects 1 SELECT * FROM world.city; |mport

B = sakila F m

> 5y5
v work ResitGrid | 1] 43 o v oot ) 0 o | sootimgers £ i [Wre et Comrts 5 [ rahe
vilp Tebles D Name Countryt District Population
» [ city " 1730000
» [ country
» [I countrylanguage <5700
B views Herat 185300
T stored Procedures Mazar-e-Sharif 127800
E Functions

8 Export Resultset =

—

u\;} [ B Desktop »

File name:

R R A

Save a5 typel [CSV (*.csv)
C5V (".osv)

CSY (; separated) (".csv)
ELERT T Schemas . Browse Folders | t.hln‘l 1)

Information " SOL INSERT staternents (".sql)
Excel Spreadsheet (*.xmi) — Export Types
Table: city XML (" 2emi)
Spasion XML {rvysgl format) (oml)
Fi £ 5ion
e B Tab separated (o)

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

Note
S The result set must have a unique row identifier (such as a Primary Key or NOT
set 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
S MySQL Workbench will prompt for sudo access if the MySQL Workbench user
is unable to read the audit log file.

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:
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Figure 6.28 Workbench: Audit Inspector: Initializing

# | MyFistConmestion x

File Edit View Query Datsbase Server  Tools

&Ll e SEEEEE

MNawigatar
MANAGEMENT
D serverstatus
5 Client Connestians
B users ana Privileges
21 status and System Variables
.b Daka Expart
& Data Import/Restare

INSTANCE @
0 stantup / shutdawn

Guary 1

'
A
¢

Scripting  Help

Administration - Audit Inspector

MySQL Audit Log Inspector

The MySOL Warkbench Audit Inspeclor pravides a smple intesfaes for brawsing and searching the contents of the MySOL Audit Plugn log files,
For more comprehensive auditing capabiiies, refer to Qrade Audit vault,

To spaed up search snd brawsng of the sudit log dats, Warkbench nseds b rakisve, parss and index

the audtlag fle contents, This data i saved for future use ina cache stared in an enarypted file

in your kacal computer,

Refrizving and parsing log files can take significant tme, specaly for remate machines, g0 you may

select fo cache specthic files only.

After the nitiel ndexing, you can updale wour cache with new audit data by diddng [ParseLogz).

For Linus ard Mae servers, you may be prompted Far your users password to be used with the sude commend,
50 that the audit log fles can be read by Workbendh,

A serverLogs Loaking for log fies in O \ProgramDataiMySOUMySOL Server 5.6\datalsudit oy ™
& optians File Select fies to parss below,

FndDate:  yyyy-mm-id

PERFORMANCE
& Dashboard
@T_'| Performance Reparts
Gk Performance Schema Setup

Timestamp from Fie Mame
current

First Record Timastamp
2014-01-08 03130 C

Last Last Timestamp Size e Mame
2014-02-14 05:34: 1L U C 41519390 auditleg

My5QL ENTERFRISE
B augitlnspectar
£5 Online Badkup
gl Backup Recovery

Managemeant

Infarmation

No object selected

[ cache Selected Hes for Erowsing |

Object Info [

Note

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:
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Figure 6.29 Workbench: Audit Inspector
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Management
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Object Info

SGLFile 1

shaw all events

Edit  View Query Daisbase Server Tools Scriphing  Help

Administration - Audit Inspector

= containing infio text:

Record ID
B563_2014-01-08T16:20:05
B562_2014-01-08T16:20:05
B561_2014-01-08T16:20:05
8560_2014-01-08T16:20:05
B555_2014-01-08T16:20:05
B558_2014-01-08T16:20:05
B557_2014-01-08T16:20:05
B858_2014-01-08T16:20:05
B855_2014-01-08T16:20:05
B354_2014-01-08T16:20:05
B853_2014-01-08T16:20:05
B352_2014-01-08T16:20:05
B851_2014-01-08T16:20:05
8350_2014-01.08T15:20:05
6849_2014-01-08T16:20:05
8548_2014-01-08T15:20:05
8347_2014-01-08T15:20:05
B245_2014-01-08T15:20:05
8345_2014-01-08T16:20:05
8344_2014-01-08T15:20:05
B543_2014-01-08T15:20:05
8342_2014-01-08T15:20:05
6541 _2014-01-08T15:20:05
8340_2014-01-08T15:20:05
§539_2014-01-08T15:20:05
8335_2014-01-08T15:20:05
8837 2014-01-08T16:20:05

Timestamp

2015-01-08 20:40:22 U €
2015-01-08 20:40:18 U
2014-01-08 20:40:15 U €
2014-01-08 20:40:12 U €
2014-01-08 20:40:09 U €
2014-01-08 20:40:05 U €
2014-01-08 20:40:02 U €
2014-01-08 20:39:59 U €
2014-01-08 20:39:56 U €
2014-01-08 20:38:52 U €
2014-01-08 20:39:49 U €
2014-01-08 20:39:45 U C
2014-01-08 20:39:42 U €
20140108 20:39:39 U £
2014-01-08 20:39:37 U €
2014-01-08 20:39:37 U C
2014-01-08 20:39:35 U €
2014-01-D8 20:39:33U C
2014-01-08 20:39:29 U €
2014-01-08 20:39:25 U ©
2014-01-08 20:39:23 U £
2014-01-08 20:3
2014-01-DF 20:3
2014-01-08 20:3
2014-01-08 20:3%:10 U C
2014-01-08 20:39:05 U €
2014-01-08 20:3%:05 U C

Trpe

Query
Query
Query
Query
Query
Query
Query
Query
Query
Query
Query
Query
Query
Query
Fing

Ping

Query
Quary
Query
Quary
Quary
Query
Query
Query
Quary
Quary
Dueary

Connld

Shoring recards 0 to 10000 from 10485 tatal matched entries from cache

< Previous Page |

NextPags >

Ugar

roatfroct] &lo..
roatiroct] 8la. .
roat{ront] @lo..
rooifront] Elo...
roatfroct] la..
rooifront] lo...
roatroot] @la..
roatroot] &lo._.
roatfroot] Elo...
roatront] &lo._.
roatrot] Elo...
roatroot] la...
roatfroct] Elo...
roatfroot] lo...
rooiroct] @lo...
roatrect] @lo...
roat{ront] 2lo_.
roatract] @lo...
roatfront] @lo_.
rootfroot] Elo._.
rootfroot] @lo_.
roatjroot] @lo._.
roatiroot] @lo...
roatfraot] @lo._.
roatjroct] Elo...
roatfrant] @lo._.
roatireot] ®lo_.

HostIP

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
127.0.0.1
127.0.0.1
127.0.0.1

Status  Command Jass  Info

shaw_status
shaw_status
shaw_status
shaw_status
shaw_status
shaw_status
shaw_status
shaw_status
shaw_status
shaw_status
shaw_status
shaw_status
shaw_status
shaw_status

shaw_status
shaw_status
shaw_status
show_status
shaw_status
shaw_status
shaw_status
shaw_status
shaw_status
shaw_status
shaw status

shaw glabalstatus
show glabal status
shaw glabalstatus
show glabal status
shaw glabal status
show glabalstatus
show glabal status
show glabalstatus
show glabalstatus
shaw glabalstatus
show glabalstatus
show glabal status
show glabalstatus
show global status

show glabalstatus
show glabalstatus
show glabalstatus
show glabal status
show glabalstatus
show glabal status
show glabalstatus
shaw glabalstatus
show glabal status
show glabalstatus
shaw olabalstatus

The currently audit_log palicy is set to g all events,

[ Delete Cache | | Add Fies ta Cache. .

The search field offers criteria for narrowing the displayed events, including Show events of type
Fetch 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:
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Figure 6.30 Workbench: Audit Inspector: Add Files to Cache

then dick [Add Fles ta Cache]. If you'd like to know the exact mestamp ranges of the records

' ' Select the files you'd like to have parsed and added to the cache for the audit log inspectar,
‘ contained in each file, select them and dick Get Tmestamp Ranges.

Looking for log files in C:\ProgramData\MySQLMySOL Server 5.6\data\audit.log™
Select files to parse below.
Find Date:  yyyy-mm-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 06:33:14U C nat cached 44512310 audit.log

| Add Files to Cache | [ cancel

Future uses of the Audit Inspector will require the password that you set during the initial step. The
login page:

149



MySQL Enterprise Backup Interface

Figure 6.31 Workbench: Audit Inspector: Unlock

File Edit View Guery Datzbase Server Tools Scriping  Help

B SEHEEE &

Navigabor-:comconconaanonmne: | SULFila 1 Administration - Audit Inspectar
MAMAGEMENT

O server Status

5 Client Connectians

j_ Users and Privileges
Status and Systzm Varizbles
& Data Export

XL Data Import/Restore

TNSTANCE
B startup / Shutdown
A Server Logs

# Options File The Audit log cache is locked

PERFORMANCE S AUDIT LOG

'ﬁ' Dashboard “ Cick Unlock to unleck the audit log cadhe with its password or
&7 Perfarmance Reports Delete Cache if want to delete it and recreate it with a new password.

&% Parfarmance Schema Satup

My5QL ENTERPRISE Unladc Delete Cache

B Audit Inspectar
g Online Backup
£a Backup Recovery

Menagement [a TR

Informalion :oxoosokomimmmso:

Object Info S0

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://dev.mysqgl.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:
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General Requirements

» 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 OS X, 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.
e 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 +=" HOVE"

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.

e 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.

e 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 OS X.

 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 Settings tab:
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Figure 6.32 Workbench: MySQL Enterprise Backup Settings

File Edit View Query DOatabase Server Tools Scriping Help
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Adrinistration - Online Backup

MANAGEMENT MySCL Enterprise
© ServerStatus MySQL Enterprise Backup
5 Client Connections
B wsers and Privileges

MySQL Enterprise Backup (MEB) lets you badaup your MySQL server instances “oniine”, To be used, the MEB executable (mysalbadap)

21 Status and System Varisbles must be installed on the target server. It can be downloaded from eDelivery or My Orade Support.

X, Data Export

& Dataimpart/Restore Prerequisites
INSTANCE

B startup 7 shutdewn

A\ serverLogs
& Optians File MySQL Backup Command Path: |(C:\Program Fies\MySQLWMySQL ise Badkup 3. 12\my

@  Path to MEB Executable
Provide the path to the myzgbadap executabls on the MySOL tarver machne.

K. Exegutable found (wersion 3.12.0).
PERFORMAMNCE

@ Dashboard Backup Home Directory
&7 Performance Reports Select a backup home directory to store the badaup profiles and to set as default storage location for badwp files.
&% Performance Schema Setup MySGL Backup Home Dwectory: | C:\MySQUBackupHome Create Dvactory
MYSOL ENTERPRISE OK. The directory is vakd.
Audit I
@ audtt Inspector v o

Firewall
M . MySQL Backups sheadd be run from a dedicated badwp account with a proper set of permissions, Enter a new or existing account and passward below.
i Online Backup Workbench will run checks or prompt you for additional actions as needed.

£ Restore usar: [mysabec
B ” r—
The aocount is valid and will be used for badwps (Lisage of TT5 is enabled).

Management

Infarmation

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 main page:
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Figure 6.33 Workbench: MySQL Enterprise Backup
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IHSTANCE i 15
Partialag . nja 2015-06-15 21.. notscheduled @ PHOLSON-US:3306
B startup 7 shutdown FullBacky. . inthe last hour 2015-07-10 00.. notscheduled L] 3.12.0
ﬁ Server Logs C\ProgramData MySQLYMySQL Server 5.6\ Data’
f' Options File

C:\MySQLBackupHome \FullBackup
FERFORMANCE 2900 GE of 45.00 GB available

@ pashboard e

&F) Performance Reparts Never

& Perfarmance Schema Setup 2015-07-10 00:00:00
not scheduled

PAYSOL ENTERPRISE
& sudit inspectar
P Firewan

| Rew Job Configure Job | | Execute Mow
g2 Online Backup —

By Restare

| © A backup aperation started from outsice MySQL Workbench is c\rrl:ﬂﬂrbﬂ!gewr.cd.l Immediately execute a
backup job

ML Schemas Only displayed when a backup job

Information | Recent Actvity is currently being executed

Job Format Statis Start Tems End Tims Total Tene
FullBackup DIRECTORY & SUCCESS 2015-06-10 20:24:24 2015-06-10 20:24:29 55
Fullgadwp DIRECTORY & SUCCESS 2015-06-10 20:22:02 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.

* 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/nmeb/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.
Backup Jobs

The following information applies to the New Job operation, and Configure Job is used to modify
existing jobs.
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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 Full backup: All schemas and tables are backed up.

» Parti al : Select the schemas and tables (objects) that you want to back up. 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.

Figure 6.34 Workbench: MySQL Enterprise Backup Configuration: Contents for Full Backups
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X9 status and System Varisbles
X, Data Export

& Data Import/Restore

Badwp Profile Name: | DevFulBadap

Comments:

INSTANCE This weekly backup saves al dev.example.org data and stores it on Suki24.
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Connection:
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MysQL
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Figure 6.35 Workbench: MySQL Enterprise Backup Configuration: Contents for Partial Backups
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INSTANCE This weekdy badup saves al dev.example, org data and stores it on Suki24,
B startup / Shutdown
ﬂ Server Logs
A Options File

PERFORMANCE
@ Dashboard M Contents | Options |A¢lﬂl'|¢bd
&7 Performance Reports ) ) .
éi'l Performance Schema Setup () Backup full contents of this MySQL instance

@) Select abjects to induded/exchuded
MYSQL ENTERPRISE

B Audit Inspectar () select abjects to be backed up (Legacy Options)

@ Firewat \ihen thess options are used the includs’ fiter vill be appied first creating the kst of tables to be induded.
& Online Backup The "exclude’ fiter will be spphied on the resulting table set,

gy Restore Tables to Badwp

Spedfy aregular expression to match all the tablss to be induded on the badaup.

Any table db_name.table_name matching the regular expression wil be induded on the badkup.
“gakda\, actor

Tables to Excude

Specify aregular expression to match all the tables to be exduded from the badwp.
ﬁnrmbhtb_nme table_name matching the regular expression wil be exduded from the backup.

Management [Tk

Information o i i - s - ]
Connection: : the 5 mmﬂ&maoeslrmbmgbadwdwsamgmwm;wm

Name: iﬁmw‘s&ﬁ feature also has some limitations, please look at the MySQL Enterprise Badkup Documentation for details.
Host: localost UseTr 1 i ”
Port: 3306 aneorinble Tabieapaes
Server: MySQL Snterprise
Server - Advanced Edition
(Commercal)
Version: 5.6.25-antennse-
commerca-advanced-og

Login Liser: roof
Current User: roofBlocabost
551 Desabiked!

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 Direct ory 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.

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.
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Online Backup

» 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
@ 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.

Figure 6.36 Workbench: MySQL Enterprise Backup Configuration: Options

File Edit View Query Database Server Tools Scripting Help

&8 0 &G FEIS] [

Navigator Administration - Online Backup
MAMNAGEMENT
o Server Status MySQL Enterprise
_3-_ Client Connections M‘_{SQL Enterprise Backup

A users ana privileges

5] status and System Variables
X, Data Export

& DataImport/Restore

Badup Frofie Name: | DevFulBadap Full Data / Ful Only

Comments:

INSTANCE This weekly backup saves al dev.example.org data and stores it on Suki2d.
@ startup s Shutdown
A serverLogs
#~ Options File

PERFORMAMNCE
&) Dashboard Schedule |CCI'I1JE‘I'I1S Options | Advanced

& Performance Reports
v . | CriMyS0LBadapHome \DevFulBadup -
&N Performance Schema Setup Backup Storage Directory: |C:'M e Browse

Backups will be written to the specified drectory in the target MySQL server,

MYSOL ENTERPRISE A new subdirectory is created for each badkup, named with its tmestamp,
B audit mspector
l;:‘ Firewall [] Compress backup (non-ncremental InnoDE badkups only)

g3 Online Backup

Method: Iz4
da Restore

Level: 1

[] Apply log after badwp (backup-and-apply-og)
After a backup = done, an apply og operation is needed before it can be recovered.
That may be done right after backup, before recovering it or at any other time.

[ skip Unused Fages

Use this option to reduce the badwp size by removing unused pages usualy generated by bulk: deletes,
However, keep in mind that it ncreases the restore time since removed unused pages must be added back.

The Schedule tab optionally sets a backup schedule for both full and incremental backups. The
schedule uses the Windows Tasks Scheduler on Microsoft Windows, and a cron job on Linux and OS
X. 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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Backup Recovery

Figure 6.37 Workbench: MySQL Enterprise Backup Configuration: Schedule

File Edit View Query Duiobose Server Tools Scriping Help
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MANAGEMENT

p Server Status MySQL Enterprise
5 Client Connections MYSQL Enterpris,e Backup

A users and Privileges
Status and System Variables

Profile Mame:  DevFulBadup Full Data | Full Ol
& Data Export Badap I y
L Data Impart/Restare
Comments:

INSTANCE This weekly backup saves all dev. example.org data and stores it on Suki24,

ﬂ Startup f Shutdown

£ servervogs

& Options File
PERFORMANCE

&) Dpashboard Schedue | Contents | Options | Advanced

:5" Perdarmance Reports

&% Perfarmance Schema Setup [ Perform Al backups every

MYS0L ENTERPRISE Week
B Audit Inspector
‘a Firewall
5!.] Online Backup
£ Restore

W on & M T L i} F

[[] perform incremental backups every

Hour tminute | 00

Incremental backups will create a badkup of all changes that have ocourred since the lastest badkup, full or incremental.

Management
Information

Note: badkups are scheduled and executed from the targat server, using the systems task schaduler as the wser that owns the MySQL datadir.

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”. Click Restore from the Navigator, then choose the
appropriate option:
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Backup Recovery

Figure 6.38 Workbench: Backup Recovery: Start
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Mavigator
MAMNAGEMENT
O serverStatus
& Client Connections
_'_ Users and Privileges
E21 Status and System Variables
& Dota Bxport
& DataImport/Restore

INSTAMNCE
B startup s Shutdown
A serverLogs
A Options Fite

FERFORMANCE
& pashboard
& performance Reports
&% Performance Schema Setup

MYSOL ENTERPRISE
B Audit Inspector
Gﬂ Firewall
g4 Online Backup
£y Restore

Management
Information

Connection:
MName: [osalinstance
£

MySEL

Host: docalfost

Port: JR08

Server: MySQL Enterprise
Server - ddvanced Editon

(Commarcal)
Wersion: .Sé,.?Smm v

Administration - Restore

MySQL Enterprise
MySQL Enterprise Backup - Recovery
Traditional data restore refers to the operation where the data contained on a My3QL Badkp is used to replace the data on a MySQL Server,

My5QL Badap supports backing up Transportable Tablespaces, on these cases the restore operation does not replace the data on the target MySQL Server
but actually extends that data with the one contained on the badwp.

The final result depends on how the badkup wes orested.
Indicate the source of the data to be used on the restore operabion.

() Restore based on a Backup Profile configured on this server,

When this optian is selected, a kst of the Badwp Profiles configured on this MySQL Server will be shown
You wil be able to do the restore using ona of the badwps dane on thess profiles.
() Restore using a MySGL Badkup image file.

‘When this option is selected, mﬂb&wwukdhhMﬁthdupmmeﬂehbemdmhmsMwam
Use the file browser to bocate the cormact MySQL Badwp image file.

() Restore from a folder containing & MySQL Backup.

When this option is selected, you will be prompted for the folder containing the MySQL Badwp to be used on the restare operabon
U= the fiolder browesar to locate the folder containing the MySQL Badap to be used on the restors apesaban.

¢ 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 our example, we will restore 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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Backup Recovery

Figure 6.39 Workbench: Backup Recovery: Profile

518 CDEEEE

MANAGEMENT
°_ Server Status MySQL Enterprise
& Client Connectians MySQL Enterprise Backup - Recovery

& Uszers and Privileges
5 Status and System Variables The next are the configured profiles for this MySQL Server, plese select the badap profile to be used on the restore operation,
X, Data Export

& Data import/Restore Backup Profie: | FullBackup w | [#] Use most recent backup

INSTANCE e
Selected Badup Detais:
B startup s shutdown B Type: Ful

£ serverLogs Backup Content: everything
# Options File appiy-dog vl be performed on the badup before itis restored.

PERFORMANCE Backup Start Time: 2015-06-10 20:24:50
& Dashboard Backup Finish Time: 2015-06-10 20:24:56
5’: Perfarmance Reports
&% Performance Sehems Setup

end Bn=15303341
meh_version=3.12.0
=1

MYSQL ENTERPRISE
B audit Inspector
@ Firewall
é Online Backup
dh Restore

is_compressed
start_lsn=15303168

Connection:
Name: Localinstance
MySQLEE

Host: focabest

Port: 3308

Server: MySQL Enterprize
Sarver - Advanced Editen

Optionally, click View Backup Content to view the backup contents for the restoration:
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Backup Recovery

Figure 6.40 Workbench: Backup Recovery: Contents Table View

Tables In Instance Action
sakila.actor @ Yes Table will be updated
sakila.address @ Yes Table will be updated
sakila.category @ Yes Table will be updated
sakila.city @ Yes Table will be updated
sakila.country @ Yes Table willbe updated
sakila.customer @ Yes Table will be updated
sakila.film D Yes Table will be updated
sakila.film_actor @ Yes Table will be updated
sakila.film_category @ Yes Table will be updated
sakila.film_text @ Yes Table will be updated
sakila.inventory @ Yes Table will be updated
sakila.language @ Yes Table will be updated
sakila.payment @ Yes Table will be updated
sakila.rental @ Yes Table willbe updated
sakila.staff @ Yes Table will be updated
| sakila.store D Yes Table will be updated
| world.city @ Yes Table will be updated
| world.country @ Yes Table will be updated
| world.countrylanguage @ Yes Table will be updated

O Show System

Note
S The Show System checkbox toggles internal schemas from view, schemas
such as the internal performance_schema and mysq| tables.

Clicking Next > will open the Restore wizard. We then clicked Restore > to execute the restoration
process, and toggled the message logs in our example below:
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MySQL Enterprise Firewall Interface

Figure 6.41 Workbench: Backup Recovery: Restore

| Local instance MySQLSE x

File Edit View Query Database Server Tools Scriping Help
————— =
.mooaeaa'&&i @ D=0
Navigator 22
MANAGEMENT o
D server Status The fobowing tasks wil now be exeauted to revert the state of your server to that of the selected badap.
_,'_ Client Connections
1 Users and Privileges
& Preparing badap for recovery
2 status and System Variables
&, Data Bxport o Recover badap
&, DataImpory/Restore 4 Prepare and apply incremental backup fles
INSTANCE
B startup / shutdewn
AL serverLogs Finished performing tasks.
# Options File Message Log
PERFORMANCE mysgbackup: INFO: InnoDE: Setting log file size to 50331543 P
£ Dashboard mysqbadkup: INFO: InnDB: Setting log fle size to 50331648
. 151103 18:11:35 mysgbadwp: INFO: We were able to parse bbadwp_logfie up to
& Perfarmance Reports lsn 22122561, s
Performance Schema Sety 151103 18:11:36 mysgbadp: INFO: The first data file is 'C:\ProgramDataMySQLMySQL Server 5.6\DataVbdatal’
& P and the new created log files are at 'C:/FrogramData MySQLMySQL Server 5.6/Data/
state: Applying redo
MYSOL ENTERPRISE - state: Completed
& audit Inspector 151103 18:11:36 mysgbadp: INFO: Apply-og operation completed sucoessfully.
Q@ Firevall 151103 18:11:35 mysgbackup: INFO: Full Badup has been restored successfully.
&2 Online Backup mysglbackup completed OK!
& Restore mysglbadap copy-back-and-apply-og exited with status 0
Badup recovery finished successfully.
Management Schemas Recover badwp finished
Prepare and apply incremental badap fles....
B O T - i
o object selected
Hide Logs ] View Badop Content < Badk Rectore [ Done
Object Info ~ Session - - l

6.8 MySQL Enterprise Firewall Interface

MySQL Workbench offers a GUI 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.

Note

@ Alternatively, you can manually install and enable MySQL Enterprise Firewall.
For additional information, see Installing or Uninstalling MySQL Enterprise
Firewall.

e Enable: Executes SET GLOBAL mysql_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.

Figure 6.42 MySQL Enterprise Firewall Installation and Configuration

File Edit View Guery Database Server Tools Scriping Help

88 SD88aE

Navigatos Administration - Firewall
MANAGEMENT

o Server Status

& Client Connedtians

B users and Privileges

E2d Status and System Variables

X, Data Export

& Data import/Restore
INSTANCE

B startup / shutdown

A Server Logs
f" Options File

PERFORMANCE
ﬁ' Dashboard

& Performance Reports MySqL Enterprise Firewall Plugin
&N Performance Schema Setup
Here you can manage MySQL Frewall. First install the MySQU Enterprise Firewall plugn
MYS0L ENTERFRISE biy dicking ‘Install Frewall. After instalation, you can manage the user rules
B Audit Ins in the Users and Privieges’ section of Workbench.

G Firewali Start learning alowable rues by setting the Firewall state of a user to RECORDING.
& Online Backup When you are done switch to pratection mode.

gy Restore Other operations, ke manually adding and removing rukes or saving to
or loading from a file are also avalable on the same section.

Mamagement
e ——— Uninstall MySQL Enterprise Firevial

Connection: Disable MySQL Enterprise Firewall
Mame: {oca.
MySQLSE
Host: focalos!
Port: 3306
Server: MySQL Enlerprise
Server - Advanced Editon
(Commeraal)
Version: 5 & 25-enfempnise-

commercia-advanced-og
Login User: roof

Because clicking Enable Firewall from MySQL Workbench is a runtime operation, enabling the
nmysqgl _firewal | _node option in the configuration option will enable it after a restart. Manually edit
the MySQL configuration file, or use MySQL Workbench to edit it.
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Firewall Rules and Information

Figure 6.43 Edit MySQL Enterprise Firewall Options Using Workbench

File Edit View Guery Database Server Tools Scripting Help

&bl o HelEE S [ &

Navigator

MANAGEMENT
o Server Status
& Client Connedtions
B users and Privileges

B2 Status and System Variables

& Data Export
& Data Import/Restore

INSTANCE
B startup / shutdown
ﬂ Server Logs

PERFORMAMNCE
@ Dashboard
& Performance Reports
&% Performance Schema Setup

MY5QL ENTERPRISE
Q Audit Inspector
@ﬁ Firewsall
g Online Backup
g Restore

Management [EEISIEH
Information

Connection:
Mame: [ocalnstance
MySQL 56
Host: locabos!
Port: 3308
Server: MySQL Enterprise
Server - Advanced Editior
(Commearaal)
Version: 5 & 25-enlerprise-
commerciai-aohanced-og
Lagin User: roof

Administration - Options File

Local instance MySQLSE
Options File

Locate option: | mysdl_firewall

General | Logging | InnoDB | Metworking | Advanced | Other | Security | Repication | MyIsam | Performance

] lodk_wait_timaaut
L] old

] stored_program_cache

31536000

Timeout for metadata lodks

Couge the server to révert to certain behaviors present in older versions

Sets a "soft” upper limit for number of cached stored routines per connection.
stored functions are cached separately; this variable sets sipe for both of thes

Firewall

Maximum size of recorded statements
Whether MySQL Enterprise Firewall is operational
Whether to enable firewal trace

sqL

L] ansi

(] explicit_defaults_for_timestamp
[+ sgl-mode

International

[] character-sat-fiesystem

[V character-set-server

[[] character-satsdr

Uis2 ANST SQL synitax instead of MySQL syntax
Whether TIMESTAMP columns are nullable and have DEFALULT NULL

Set the SQL server mode

Set the file system character set
Spedify default character set
Directory where character sets are instaled

Spedify default colation

|Ennﬁg|.mihm File:  C:'ProgramDataMySQL\MySQL Server 5.6\my.ini

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.

» 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.

K

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
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The wbcopytables Tool

I execute operations that a typical firewalled MySQL user might not have access
to.

Figure 6.44 MySQL Enterprise Firewall Rules
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s rant 27000 OFF Active ndes (32
B startup / Shusdown rost - oFF :
A Serves Logs SELECT “first_name” , "last_name” FROM "customer” WHERE “customer jd = 7
* SELECT “pet_customer_balance” (7, NOW (1) )
# Options File UPDATE "rental” SET “return_dabe’ = NOW [} WHERE "rental_id" = 7

Miada: | PROTECTING -

PERFORMANCE
i Dashiboard
& Peformance Reports
&% Peformance Schems Setup
MYSOL ENTERPRISE Rubes being recorded (3):
B susainspectar [
@ Fireweall
iy Cnline Backup
o Restore

Managemen: SIS

" FROM “oustomer  WHERE "amstoser " = 7

T, + “last_rane
SELECT "get_customer_halance” (7, NOW [1)
UPDIATE “rental” SET “reburn_date” = NOW (] WHERE “remisl ™ = 7

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

Os X [ Appl i cati ons/ MySQ_.Wor kbench. app/ Cont ent s/ MacOS/
wbcopyt abl es

Windows C:\Program Fil es (x86)\ MySQ.\ MySQL Wor kbench
6. 3\ wbcopyt abl es. exe

Connection Parameters
Options for the source connection are:

--odbc- sour ce=0DBC _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).
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Table Specification

--nysqgl - source=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 nane|[ : 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 r om 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:

e 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].

e 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.

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.

165



Other Options

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 \HERE expression for the
range.

The - - t abl e- r ange syntax is as follows:

--tabl e-range Source_Schema Source_Tabl e Target _Schema Target_Tabl e Sel ect _Expressi on Source_Key Range_Star

The generated expression is:

key_col umm >= range_start AND key_col umm <= range_end

If you specify -1 for Range_End, then the expression will be:

key col umm >= range_start

Other Options

e --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 -only: 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.

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=Schenma_Nane: Performs the backup and DROP process for all
triggers in the specified schema.

e --reenabl e-triggers-on=Schena_Nane: Restores triggers previously backed up to the
wb_tnp_triggers table.

e --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.
Note

@ This feature requires MySQL Server 5.6 or higher.
Figure 7.1 Performance: Dashboard
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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,
Client Connections.

MySQL Status

and

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.
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InnoDB Status

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.

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. 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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Installation and Configuration

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
S The size of the saved digested query is determined by the MySQL server.

Figure 7.2 Performance Schema Setup: Easy Setup
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The MySQL Performance Schema allows to:
- instrument MySQL to collect statistics and performance data
=log collected events into tables, so they can be analyzed

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

Clear Event Tables Full Resst to Factory Defaulis

Object Info

Clicking Show Advanced provides methods to fine tune the Performance Schema instrumentation.
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Performance Report Controls

Figure 7.3 Performance Schema Setup: Introduction
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Configuring Performance Schema

Tao contral the frade-off between data collected and overhead, the performance schema gives
you a faw fine grained configuration oplions.

*fou can configure what, when and how much wil be instrumented by the Performance Stwma by tweaking three option categories:
* Achors - filters the users, hosts and DB objects to collect data for the performance_schema. This was introduced in MyS0L 5.6,
= Instruments - aliaw fine-tuning of what kind of stats are gathered for whatever is being monitored
* Consumers - togghe which of the performance_sdhema, event_= tables should be fiked

You can alsa use the simplfied configuration interface for ane-didk setup of the performance schema foe some common use cases. -
Reget to Factory Defauts | | Rewvert ] | Apply

Performance Report Controls

Performance report data can be viewed and exported using the following controls:

» 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's
clipboard.

» Refresh: Refreshes (reloads) the performance report.
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Performance Report Descriptions

Performance Report Descriptions
Figure 7.4 Performance Reports: Top 1/0 By Bytes
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The available performance reports include (this is a non-exhaustive list):

Top File 1/0 Activity Report: Show the files performing the most 10s (in bytes)

Top I/O by File by Time: Show the highest IO 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 IO 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

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.
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Visual Explain Plan

» 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 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
@ The extended EXPLAIN format is available as of MySQL server 5.6.5.

MySQL Workbench provides all of the EXPLAIN formats for executed queries including the raw
extended JSON, traditional format, and visual query plan.

Visual Explain Conventions

An example Visual Explain diagram:

SELECT CONCAT(custoner.|ast_nane, ', ', custoner.first_nane) AS custoner, address.phone, filmtitle
FROM r ent al

I NNER JO N custonmer ON rental . custonmer_id = custoner.custoner_id

I NNER JO N address ON custoner.address_id = address. address_i d

INNER JO N i nventory 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;
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Visual Explain Conventions

Figure 7.5 A Visual Explain Example

1813.81 401381

nested 200K rows

The order of execution is bottom to top, and left to right.

Graphic Conventions

Non-Unigue Key Lookup

loop

1400.81 2 rows 2400.0

imventory rental
idx_fk_film_id idse_fl_inventory_id

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

nested

Nen-Unique Key Lookup

Query cost 881381

query_block #1

8413.81

nested 2.00K rows

kop

24000 1 row

Unigue Key Lookup

customer address
PRIMARY FRIMARY

* 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

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
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Visual Explain Usage

System
Name

Color

Text on Visual Diagram

Tooltip related information

FULLTEXTellow

Fulltext Index Search

Specialized FULLTEXT search. Low --
for this specialized search requirement

REF_OR|Slsen

Key Lookup + Fetch NULL Values

Low-medium -- if the number of
matching rows is small; higher as the
number of rows increases

subquery

INDEX_MERERH Index Merge Medium -- look for a better index
selection in the query to improve
performance

UNIQUE_| 8B ERYnique Key Lookup into table of Low -- Used for efficient Subquery

processing

INDEX_S\IBaUER

Non-Unique Key Lookup into table of
subquery

Low -- Used for efficient 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.

UNKNOW

Rlack

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 EXPLAIN in the

MySQL cli

ent.

7.4 Query Statistics

This Query Stats SQL editor results tab 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 newer

* Query, Collect Performance Schema Stats enabled.

* The per f or mance_schena enabled with statement instrumentation
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Requirements

Figure 7.6 SQL Editor: Query Stats
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Tutorial: Using Visual Explain to improve query performance
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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 orders
VWHERE YEAR(o_orderdate) = 1992 AND MONTH(o_orderdate) = 4
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.
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Tutorial: Using Visual Explain to improve query performance

Figure 7.8 DBT-3 Visual Explain Tutorial: Full Table Scan
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Figure 7.9 DBT-3 Visual Explain Tutorial: Full Table Scan: Traditional View

id select_type table type possible_keys key key_len ref rows Extra )
» SIMPLE orders AL JHETS R T 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", soitsindexis 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%223';
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Tutorial: Using Visual Explain to improve query performance

Figure 7.10 DBT-3 Visual Explain Tutorial: Index Range Scan
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© 2 000049 EXPLAIN SELECT * FROM onders WHERE o_orderdate BETWEEN "1952-04-01" AND "1532-04-30° AND o_clerk LIKE 0223 0K 0.000 sec

Query Completed

Figure 7.11 DBT-3 Visual Explain Tutorial: Index Range Scan: Traditional View

select_type tzble type possible_keys key key_len ref rows Exfra
SIMPLE orders range i_o_orderdate i_o_orderdate 4 Ll 32642 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 I NDEX i _o_clerk ON orders(o_clerk);

Figure 7.12 DBT-3 Visual Explain Tutorial: Index Range Scan: Traditional View, After Index

select_type tzble type possible_keys key key_len ref rows Exfra
SIMPLE orders range i_o_orderdate i_o_orderdate 4 FIN 32642 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
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Tutorial: Using Visual Explain to improve query performance

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_or derdat e BETWEEN ' 1992- 04- 01' AND ' 1992- 04- 30’
AND o_cl erk LIKE 'd erk#000000223" ;

Figure 7.13 DBT-3 Visual Explain Tutorial: Index Range Scan: Better

File Edit ‘“iew Query Database Server Tools Scripling Help

0 & FE&ES [ e

SQL File 2

BRIZFrEaCI8AI00R ¥ a =
1 SELECT * FROM orders
2 WHERE o_orderdate BETWEEN "1992-84-81" AND "1992-84-38"
3 AND o_clerk LIKE "Clerk#0eee28223';

il

Query Flan | Raw Explain Data | Explain |

Display Cost Info: | -J1H

query_block #1

erdern
Access Type: range

Index Range Scan

Cost Hint: Medium - partial index scan

Ky Inden: |_o_cherk
Used Key Parts: o_derk
Possible Keys: i_o_orderdate,
i_o_derk
Abtmceea (oot
{"dbt3". orders”. o_orderDATE " between '1992-04-01" and "1992-04-30)

Rows Examined per Scan: 1546
Rows Produced per Join: 1546
Filtered (ratio of rows produced per rows examined): 100%
Hint: 100% is best, <= 1% is worst
[} Action Output Alow valhue means the query examines a kot of rows that are nat returmed.

Time Action Message Duraton / Fetch
© 1 145830 SELECT * FROM orders WHERE o_orderdate BETWEEN "1992-04-01°AN... 18 rows) retumed 0.234 sec / 0.000 sec
© 2 145843 EXPLAIN SELECT * FROM orders WHERE o_onderdate BETWEEN "1592-.. OK 0.000 sec

Figure 7.14 DBT-3 Visual Explain Tutorial: Index Range Scan: Better (Traditional)

id select_type tzble type possible_keys key key_len  ref  rows Extra
1 SIMPLE orders range  i_o_orderdatei_o_cled i_o_cler 16 1546 Usging indax 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, EXPLAIN estimates
that this query 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 erk columns:
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Tutorial: Using Visual Explain to improve query performance

CREATE | NDEX i o0_cl erk_date ON orders(o_clerk, o_orderdate)

Note
@ We listed o_cl er k as the first column in our index because o_or der dat e
uses arange. ...

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 Edit ‘iew Query Databsse Server Tools Scripting Help

B8 ENEEE G

SQL File T*

GRIYFA0IBEI00RI¢QNE
1® SELECT * FROM orders
2 WHERE o_orderdate BETWEEN '1992-24-21" AND ‘1992-84-3@°
3 AND o_clerk LIKE "Clerk#820808223";

€| il
Query Flan | Raw Explain Data | Explain |
Dhahvln‘fn:: -: B |overvien: 2

query_block #1

Index Range Scan

orders onsers
i_o_clerk_date Access Type: range
Index Range Scan
Cost Hint: Medium - partial index scan

Wy [Inchex: (_o_cherk_dete
Used Key Parts: o_derk,
o_orderDATE
Possible Keys: |_o_crderdate,
i_o_derk,
i_o_derk_date
Explain Rows Examined per Scan: 18
Rows Produced per Join: 18
Filtered (ratio of rows produced per rows examined): 100%
Hint: 10096 is best, <= 1% is worst
[ Action Output A low value means the guery examines a lot of rows that are not returned.
Tene Atan ' Menage Duration / Feich
& 1 154302 SELECT " FAOM arders WHERE o_orderdate BETWEEN "1552-04-01" AND "1982-04-30° AND o_clerk LIKE Clark£000000223' 18row(siretu... 0.234 sec / 0.000 sec

@ 2 154314 EXPLAIN SELECT " FROM orders WHERE o_orderdate BETWEEN "1552-04-01" AND "1882-04-30° AND o_clerk LIKE ClerkZ000000223' QK 0.000 sec

Figure 7.16 DBT-3 Visual Explain Tutorial: Index Range Scan: Best (traditional)

id select_type table type possible_keys key key_len ref  rows Extra
[ 1 SIMPLE orders range  i_o_orderdate,i_o_clerk,i_o_derk date  i_o_clerk_date 20 18 Usingindex condition

To summarize the results:
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Tutorial: Using Visual Explain to improve query performance

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_orderdz2642 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 d8te 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.
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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 SQL t o 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.
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SQL Query Window Toolbar

Figure 8.2 SQL Editor - SQL Query Panel
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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

@ 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 features buttons in two locations, in the main toolbar and within the SQL Editor itself. The

SQL Editor buttons are described below.

Figure 8.3 SQL Editor - Toolbar

|8 H7 %8080 0 R umomes -5l a1

Kl
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SQL Query Window Toolbar

From left to right, these buttons are:

Open an SQL Script File: Loads contents 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 the button is
depressed 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 tabsheet.

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.

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.
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Query and Edit Menus

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 7.3, “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.

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.
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Results Window

* 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.

Note
g MySQL Workbench handles quoting and escaping for strings entered into the
results grid, so adding quotes and proper escaping here is optional.

Note

g 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, for the expression nd5(" fred' ), MySQL Workbench normally would
generate the code nd5(\ ' fred\ ') . To prevent this, enter the expression as
\func nd5("' fred' ) to ensure that the quoting is not escaped.
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Results Window

Figure 8.4 SQL Editor - Result Grid

File Edit View Guery Database Server Tools Seripting Help

&lE) o HE&EE S [E o

GHIZFLOIRIO 0 @ |uwmoiwew - [55|¢ Q [1] 2
T * sakila,address; Output style and types,

Actions affecting the Result Grid results including visual explain and

/ guery statistics

ResultGrid | ] 4% Fter Rows: | Edt: @) S & | Exporiimpert: S {Zi | Wrap Cell Content: IE
T addressd _addess addres?  detct Gty d  postd_code | phone
47 MySakia Drive ] 300
28 My5C)L Boulevard == 576
23 Workhaven Lane =2 300 14033335543
1411 Lillydale Drive 22y 576 6172235589
1913 Hanoi Way i 28303364290
1121 Loja Averue i 833635285549
692 Joliet Street 443477190408
1556 Tniegl Manor 705814003527
53 Idfu Parkway 10655648574
1795 Santiago de Compostela Way 850452626434
500 Santiago de Compostela Parkway 716571220373
478 Johet Way 657282285570
613 Korglew Drive Righi—t"tk to 0657522649
EELEE pin or rename tab SiELETD
1542 Tarlac Parkway 635297277345
455887807014
695470687533
517338314235
930911107354

last_update
2014-09-25 321 30:27

2014-09-25 37:30:09
2014-09-25 37:30:27
2014-09-25 32:30:09
2014-09-25 22:31:53
2014-09-25 223401
2014-09-25 22 31:07

»

Spatial View available
as of MySQL 5.7

1
2
3
F
5
65
7
a
9

2014-09-25 22:34:11
2014-09-25 22:32:22
014-09-25 22:32:29
014-09-25 21:31:36
W01409-25 21:31:53
201409-25 213130
0 14H09-25 32:33:27
014-09-25 22:33:47
2014-09-25 22:31: 13

SEEEEREEEEEEEEEEEEL

The result grid navigation panel offers the following options:
* 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 execute (and review) the delete
query.

» Export: Writes a result set to a CSV, HTML, JSON, SQL INSERT, Excel, XML, or Tab separated file
as required.

Note
@ This exports a result set. To export an entire table or schema, see Data
Export.

» Import: Import records from an external CSV file.
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Results Window

e 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
S 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 following context-menu:
Figure 8.5 SQL Editor - Result Grid Context Menu
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» 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 following context-menu:
Figure 8.6 SQL Editor - Result Grid Field Context Menu
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SQL Snippets tab

e 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.

e 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.

« 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 snippets 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.
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Figure 8.7 SQL Snippets: Usage
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Local Snippets (My Snippets)

Local snippets are stored in the MySQL Workbench user's 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
Os X ~username/Library/Application Support/MySQL/Workbench/snippets/

User Snippets.txt

Linux ~username/.mysgl/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
shippets selector. For example, adding a file named "More Snippets.txt" will add a "More Snippets"
section to the snippets selection box.

Shared Snippets

Shared snippets are saved in a . nysql wor kbench schema on the connected MySQL server.
Selecting "Shared" for the first time will request permission for MySQL Workbench to create this shared
. nysql 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.
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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 SHOWiIn 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

i
To save a snippet, choose the Snippets Insert icon ( L+ ) 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. This example shows two snippets with only the
first having defined a name.

Figure 8.8 SQL Snippets: Editor
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— SQL Additions

) @| Get Cities My Snippets - RS
SELECT * FROM sakila.city |%| Get Actors
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-

@ Context Help [l
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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).

Note

S This queries the MySQL Server for the help text, so it can be slow over a slow
network

Figure 8.9 SQL Editor: Context Sensitive Help
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near an SQL keyword Ry e E
RIGHT BUTTON: available when automatic context “;_":g‘f:iﬂ el +e ]
sensitive help is disabled. Click it to display help for
the 5QL keyword next to the current cursor (caret) Or:

INSERT [ PRIDAITY | HIGH_PRIORITY] [IGNOWE]
[ ] Thl_name
[PARTITION (pertition_name,...)]
[feol rme, )]
_"_ DUPLICATE KEY UPDATE
:al_rme'exnr
[, col_names=expr] ... ]

nseﬂs mew rows into an existing table. The I¢ A

36 ET forms of the sTamement ns.ertrwas base-:sm esq:iqd\-
specified \rau:: Th-: 'Furrn inserts rows selected from

another table or tables. ECT is discussed further in [INSERT
SELECT,

When incerting into a partitoned table, you can control which partibons
and subpartitions scoept new rows, The PARTITION option takes &
comma-separated list of the names of one or mare partitions: or
a.bpaul:ms (or both) of the table, I any of the rows to be inserted by a
given [ statement do not match ane of the partitions listed, the
INSER sLate'nmt falls with the error Found a row not matching the given
partition set. See Online help parlitioning -selection , for more informalan

panels are on different tabs and examples.
\ ‘See also: Onlne help insert

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 Act i on
Qut put, Hi story CQut 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. This output is useful for
troubleshooting scripts.
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Figure 8.10 SQL Editor: Output: Action Output
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> ?b Ee.::me @ 3 17:2%:34 SELECT * FROM sakila fim_actor LIMIT 0. 1000 1000 rowis) retumed
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Action Output: A summary of executed MySQL statements in the current Workbench session,
including errors and general status information.

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.
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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.
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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: 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 / Import a Table

Export or Import tables using the table export and import wizard.

Note
S These wizards were added in MySQL Workbench 6.3.
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Export a Table

Note
@ 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
@ Alternatively, use Section 6.5, “Data Export and Import” to export larger sets of
data, such as entire tables and databases.

8.1.10 Tutorial: Adding Data

In the previous section, you created a model, schema, and table. You also forward engineered your
model to the live MySQL server. This section uses MySQL Workbench to add data into your MySQL
database.

Open a MySQL connection.

Figure 8.13 Getting Started Tutorial - SQL Editor
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2>

1. From the Navigator panel on the left, select the novi es table from the dvd_col | ect i on schema
that we created earlier in this tutorial. Right-click on the novi es table and choose Select Rows -
Limit 2000 from the context menu.

Note
@ The Navigator panel has both Management and Schemas tabs.
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Figure 8.14 Getting Started Tutorial - Adding Data from the SQL Editor
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2. This displays the query and its associated results grid. The table is empty, and data may be added
into the results grid.

Note
S The novi e_i d column is set to AUTO_| NCREMENT, so values are not
needed for this column.

Input the following data into the movies table:

title release_date

Gone with the Wind 1939-04-17

The Hound of the Baskervilles 1939-03-31

The Matrix 1999-06-11

Above the Law 1988-04-08

Iron Man 2 2010-05-07

Note
@ Do not modify novi e_i d column values.

3. Click Apply to apply these changes to the live MySQL server.

4. View the data grid again and observe the generated AUTO_| NCREMENT values.
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Figure 8.15 Getting Started Tutorial - Edit Data
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5. Optionally, you might confirm the changes by checking an external source, such as the MySQL
Command Line Client. To check, enter SELECT * FROM novi es; from the MySQL Command
Line Client to confirm that the data was entered.

Figure 8.16 Getting Started Tutorial - View Data From The Command Line

r — fidvanced Edition <{Comnmerciall

sopyright 2088, 20814, Oracle andsor its affiliates. All wights reserved.
registered ademark of Oracle Corporati
Other names may be trademarks of theiw

OUNErs.

Type “help:’ or *~h* for help. Tyupe ‘“e’ to clear the current input statement.

nysgls —collection;

19881488
2@108-85-87

mysgl>

6. You can also use MySQL Workbench to perform a similar check. Close the MyFi r st Connect i on
tab (or MySQL Workbench) and then open the MyFi r st Connect i on connection from the home
page. Execute USE dvd_col | ection; SELECT * FROM novi es; to display the newly entered
data.

In this section of the tutorial, you have learned how to add data to your database, and also how to
execute SQL statements using MySQL Workbench.

For additional information about the SQL editor, see Section 8.1, “Visual SQL Editor”.

200



The MySQL Table Editor

8.1.11 The MySQL Table Editor

The MySQL Table Editor is a used to create and modify tables. .ou can add or modify a table's columns
or indexes, change the engine, add foreign keys, or alter the table's name.

To access the MySQL Table Editor, right-click on a table name in the Object Viewer (the left navigator
panel that lists all schemas) and choose ALTER TABLE. This 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.

8.1.11.1 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 is shown on top of the following figure.
Figure 8.17 The Table Editor
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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
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 Triggers: Add or modify triggers

 Partitioning: Manage partitioning

» Options: Add or modify other options, divided in categories named general, row, storage, and merge
8.1.11.2 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.

You can also use the Columns tab to change column properties such as name, data type, and default
value.

Figure 8.18 The Columns Tab
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Colurmn Mame Datatype
customer_id SMALLINT(S)
store_id TINYINT(3)
first_name VARCHAR(45)
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] Binary [£] unsigned
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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.
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Default NULL: Set the column default value to NULL.

Default 0: Set the column default value to 0.

Default CURRENT_TIMESTAMP: Available for TI NESTANP data types.

Default CURRENT_TIMESTAMP ON UPDATE CURRENT_TIMESTAMP: Available for TI MESTAMP
data types.

To add a column, click the Col unm Nane 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 unm 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.

MySQL 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 required, as it will not be handled automatically by MySQL

Note
@ When entering default values, in the case of CHAR and VARCHAR data types
Workbench.

Caution

A Care must be taken when entering a default value for ENUMcolumns because
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. If a non-numeric default value is entered without quotation marks, this
will lead to errors. For example, if the model is reverse engineered, the script
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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.

8.1.11.3 The Indexes Tab

The Indexes tab holds all index information for your table. Use this tab to add, drop, and modify
indexes.

Figure 8.19 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.

To drop an index, right-click the row of the index you wish to delete, then select the Delete Selected
Indexes menu item.

8.1.11.4 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.
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Figure 8.20 The Foreign Keys Tab
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Columns  Indexes BPGPLLATER 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.

To modify properties of a foreign key, select it and make the desired changes.
8.1.11.5 The Triggers Tab

The Triggers tab opens a textbox to create or edit existing triggers.

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.
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Figure 8.21 The Triggers Tab

File Edit View Query Database Server Tools Scripting Help
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customer - Table

Table Name: ~[oustomer | schema: sakila

I
¥ BEFORE INSERT B8 <a =g
customer_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

AFTER UPDATE

BEFORE DELETE

AFTER DELETE

Columns Indexes Foreign Keys JRGGLEEE Partitioning  Options

8.1.11.6 The Partitioning Tab

To enable partitioning for your table, check the Enable Partitioning check box. This enables the
partitioning options.
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Figure 8.22 The Partitioning Tab
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] Enable Partitioning
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Subpartition By: Subpartiion Count: |0
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The Partition By pop-up menu displays the types of partitions you can create:

HASH

LINEAR HASH
KEY

LINEAR KEY
RANGE

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:

Partition

Val ues

Data Directory
I ndex Directory
M n Rows

Max Rows

Comment
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Subpartitioning is also available. For more information about partitioning, see Partitioning.
8.1.11.7 The Options Tab

The Options tab enables you to set several types of options.
Figure 8.23 The Options Tab

File Edit View Guery Database Server Tools Scopting Help
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Pack Keys: |Dm‘t.use

Table Password:
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Key Block Size: | Default

#wg. Row Length:
Min. Rows:

M. Rows:

Columns Indexes Foreign Keys Triggers Partitioning ARG

which are grouped into the following sections:

» General Options

* Row Options

» Storage Options

* Merge Table options

The following discussion describes 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 Al | . 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:
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+ Default

e Dynamic

+ Fixed

e Compressed
* Redundant
e 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 orage Opti 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 MERCE 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 MERGE tables, see The MERGE Storage Engine.

8.1.12 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.

8.1.12.1 Generating SQL Statements

MySQL Workbench can be used to generate SQL, most typically as either | NSERT statements or
SELECT statements.

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’
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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’ . |last_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’ “filmactor . actor_id

AND actor.actor_id = @ctor_id_to_sel ect;

SELECT actor.*

FROM act or

WHERE actor.actor_id = @ctor_id_to_sel ect;

Insert Statement

I NSERT | NTO “sakila . actor"
(Tactor_id,
“first_nane’,
“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
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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 actor

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;
COW T;

“filmactor™. actor_id
@ctor _id_to_delete;

Create Statement

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 MESTAMP,
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 umm in the schema view, using the
saki | a. actor.first_name column as an example:

Name (short)

“first_nane’

Name (long)

“actor . first_nanme’

Select Columns Statement

SELECT "first_nanme’ FROM "sakila . actor’;

Insert Statement

I NSERT | NTO “sakila . actor"
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(“first_nanme’)
VALUES
(<{first_nane}>);

Update Statement

UPDATE “sakila' . actor’

SET

“first_name’ = <{first_nane}>
WHERE <{wher e_expressi 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_nane, |ast_update
"1', 'PENELOPE', 'GUI NESS', '2006-02-15 04: 34: 33’

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'

8.1.12.2 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. 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_nanme, |ast_update
FROM act or

WHERE | ast _update > @ ast_updat e;

2. While in the SQL editor, choose Tools, Utilities, Copy as PHP Code (Iterate SELECT Results)
from the main menu. This will copy PHP code to the clipboard.
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3. 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";
$password = "";

$dbname = "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_name, |ast_nanme, |ast_update
FROM actor
WHERE | ast_update > ?";

$l ast _update = "'

$stnt - >bi nd_paran('s', $last_update);

if ($stnt = $con->prepare($query)) {

$st nt - >execut e() ;
$stnt - >bi nd_resul t ($actor_id, $first_name, $l ast_nanme, $l ast_update);

while ($stnt->fetch()) {
[l printf("%, %, %, %\n",
/1 $actor_id, $first_name, $last_nane, $|ast_update);

}
$stnt - >cl ose();
}
?>
Note
S 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 can be explored
to show tables, views, and routines within the schema.
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and "mysql", are hidden by default. Toggle the Show Metadata and Internal
Schemas preference to list them in the object browser. Schemas beginning with

Note
@ Internal schemas, such as "performance_schema", "information"schema”, "sys",
a "." are also controlled by this setting.

Figure 8.24 SQL Editor - Navigator Schemas Tab
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Management EEENEH

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 query 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 Schema | 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 “scherma™ . "tabl e".

« Select All Statement: Copies a statement to select all columns in this form:

SELECT
“table . columl’,
“table’ . colum2’,

FROVI “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’
WHERE <{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.

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.

215



Session and Object Information Panel

» 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

This panel summarizes the current connection to the server.

Figure 8.25 SQL Editor - Connection Information Palette

Information: -

Connection:
Mame: Localinstance MySQLER
Host: locathost
Part: 3307
Server: MpSQL Community Server
(GFL)
Version: 5 7.6-mis-Hog
Login User: roof
Current User: root@ocatost
S5L: Lsing OHE-RSA-AES256-5H4

Session

This panel also summarizes information about the object.

Figure 8.26 SQL Editor - Object Info
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Capital
Code2

4| 1 b

Object Info

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.
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Schema Inspector
Use the Schema Inspector to browse general information from schema objects. It allows you to perform

maintenance tasks on tables such as ANALYZE, OPTIMIZE, CHECK, and CHECKSUM TABLE. To
access the inspector, right-click on a schema and select the Schema Inspector

Figure 8.27 Schema Inspector
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Object Info

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:
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Figure 8.28 Schema Inspector: Table Maintenance
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Table Inspector
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.

To open, right-click on a table in the object browser and choose Table Inspector from the context
menu.
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Figure 8.29 Open the Table Inspector
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The Table Inspector shows information related to the table.
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Figure 8.30 Table Inspector: Info Tab
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Information on this page may be outdated, Cick to update it,
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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 discuss these and additional data-modeling
capabilities.

9.1 Modeling Interface

Modeling concepts and interface elements are described below.
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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 screenshot:
Description Editor, User Types List/History panel, and Model Overview.

Figure 9.1 The MySQL Model Page
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The Description Editor and User Types List/History panel are contained within the Sidebar. The
Sidebar is located on the left by default, but can be relocated to the right using a setting in the
Workbench Preferences dialog.

The Model Overview panel includes the following sections:
* EER Diagrams

* Physical Schemata

» Schema Privileges

» SQL Scripts
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* 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 pop-up
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, nmydb. Choosing Open Model opens a file dialog box with the default file type set
to MySQL Workbench Models (mnb 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+0O.

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 Model 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 M\ySQL Model page.

Use the Save Model or Save Model As menu items to save a model. When you save a model, its
name appears 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 mnb.

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 nmysql 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, nmydb.

« 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”.

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”.
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Note
@ The printing options are available only in commercial versions of MySQL
Workbench.

Use the Document Properties menu item to set the following properties of your project:
e Nane: The model name (default is MySQL Mbdel )
« Ver si on: The project version number
* 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
e 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 _name' 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 M\ySQL 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.

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.
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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 below:

Figure 9.2 The Find Panel with Find & Replace
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Find options
The Find dialogue options are described below:

» 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:
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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.

» 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.
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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.

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".

Zoom 100%: The default level of detail of an EER diagram.
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:
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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 c, 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 Version). Commercial version only.

Validation: Checks the validity of the model using ANSI standards. For information about this menu
item, see The Validation Submenus (Commercial Version). Commercial version only.

Validation (MySQL): Checks the validity of the model using MySQL standards. For information
about this menu item, see The Validation Submenus (Commercial Version). Commercial version
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 Version)

This dialog window is found by navigating to the Model menu and choosing the DBDoc - Model
Reporting... item.
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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 Version)

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
@ 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:
» 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 npli fied) 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.
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style first. Changing notation styles after objects have been placed on a diagram

Note
@ If you plan to export or print an EER diagram be sure to decide on a notation
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”.

Classic: Uses a diamond shape to indicate cardinality.
Connect to Columns
UML: Universal Modeling Language style.

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.

style first. Changing notation styles after objects have been placed on a diagram

Note
S If you plan to export or print an EER diagram, be sure to decide on a notation
can 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:

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.
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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 Gl 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”.

The Tools 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 only.

Configuration: Backup (or restore) your MySQL Connections, as defined in MySQL Workbench.
Connection data is stored in a connecti ons. xm file, for additional information about this file, see
Section 3.3, “MySQL Workbench Settings and Log Files”.

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 8.1.12.2, “Generating PHP Code”".

Start Shell for MySQL Utilities: Opens the mysqgl 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:

231



Model Editor

» 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 Web site 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 wh. | 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.

» 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\Roamnm ng\ MySQL\ Wor kbench

Data Directory: C:\Users\philip\Desktop\ M/SQ\M/SQ 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 new document
» The folder icon: Opens a MySQL Workbench file (mib 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.
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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 Mbdel 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”.

9.1.1.4 The Physical Schemata Panel

The Physi cal Schenat a panel of the M\ySQL 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 . mab 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 version 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 Schenat a panel has the following sections:
* Tables
* Views
* Routines

* Routine Groups
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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 image displays the Schema Pri vi | eges section of the MySQL Model tab.

Figure 9.4 Roles and Privileges

¥ Schema Privileges

Users (2 items)

& Add User 2 =l P stefan

Roles (2 items)

o Add Role =® admin =® docs

Adding Roles

To add a role, double-click the Add Rol e 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

e Edit in New Window...: Opens the role editor in a new editor window

» Delete 'r ol e_nane': Removes the role

e 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
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Select the role to which you wish to add objects. You may drag and drop objects from the Physi cal
Schenat a 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 Obj ect s section. Inthe 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.

Inthe User Edit or, 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.

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, since 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
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9.1.1.7 The Model Notes Panel

Use the Mbdel Not es panel to write project notes. Any scripts or notes added will be saved with
your project.
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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 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 Hi st ory
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. 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.
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Figure 9.8 The Model Navigator Palette
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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 Schenmat a
section of the MySQL 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
Properti 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.

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 Properti 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.
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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.

e manual Si zi ng: Whether the object was manually sized. The value for this attribute is either t r ue
orfal 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’ for true and * 0’ for false. It is
currently used only for relationships.

e 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’
fortrue and * 0’ for false.

» triggersExpanded: Whether triggers are displayed when a table is placed on the canvas. Use
“1' fortrue and * 0" for false.

For a discussion of connection properties, see Section 9.1.4.3, “Connection Properties”.

9.1.2 EER Diagram Editor

EER diagrams are created by double-clicking the Add Di agr amicon. You may create any humber
of EER diagrams just as you may create any number of physical schemata (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 Verti cal Tool bar is on the left side of this page.

Note
@ 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,
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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 shows on the left sidebar when an EER diagram tab is selected. The tools on this
toolbar assist in creating EER diagrams.

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.
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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.

To determine your position on the canvas, look at the Model Navi gat or panel on the upper right. If
the Model Navi gat or panelis 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.

for deletion. Before using the eraser tool, be sure that you understand the

Note
@ The delete action of the er aser tool is controlled by the general option setting
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
Properti es panel. Using the Proper ti 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 Nin 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.

240



EER Diagram Editor

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”.

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 8.1.11, “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
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» Many-to-many identifying relationships

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 Schemata

Double-clicking the Add t abl e icon in the Physi cal Schenat a section of the MySQL Mbdel page
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 8.1.11, “The MySQL Table Editor”.

Right-clicking a table opens a context menu with the following items:
» Cut 't abl e_nane': Cut a table to optionally paste it into another schema.
» 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 Table...: Changes the docked table editor to the selected table.

e Editin New Tab...: Opens the table in a new table editor tab.

e Copy SQL to Clipboard: Copies a CREATE TABLE statement for the table.

e 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.

If the table editor is not open, the Edit Table... item opens it. If it is already open, the selected table
replaces the previous one. Edit in New Tab... opens an additional table editor tab.

Any tables added to the Physi cal Schemat a section 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.

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.

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.
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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 schemata 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 Pr operti 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 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 VARCHAR{50)
address2 VARCHAR(50)

» district VARCHAR(20)

@ dity_jd SMALLINT(5)
postd _code VARCHAR(10)

# phone VARCHAR(20)

*|last_update TIMEST AMP

PRIMARY
idx_fk_city_id

As shown in the preceding diagram, 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'

e Copy 't abl e_nane'

» Paste

e 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'

 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 Schemata”. The behavior of the delete option is determined by your
MySQL Workbench options settings. For more information, see Section 3.2.4, “Modeling Preferences”.
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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 8.1.11.4, “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:
e one-to-one non-identifying relationship

* one-to-many non-identifying relationship

* one-to-one identifying relationship

e one-to-nmany identifying relationship

* many-to-many identifying relationship

» Place a Rel ationship Using Existing Col ums

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_name_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.

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.
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Mousing 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 onthe 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
filmactor table, a solid line is used for the connector between the two tables. After mousing over a
relationship for a second, a yellow box is displayed that provides additional information.

Figure 9.11 The Relationship Connector
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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 version 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.

The 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
nameisfk_source_tabl e _destinati on_t abl e. Use the 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 | 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 pictured in the following figure.
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Figure 9.12 The Split Connector
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Note
S 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.

The 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:

» capti 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.

* captionXO fs: The X offset of the caption.

o captionYO fs: The Y offset of the caption.

e comment : The comment associated with the relationship.

o drawspl i t: Whether to show the relationship as a continuous line.
e endCapti onXO f s: The X termination point of the caption offset.

* endCapti onYO f s: The Y termination point of the caption offset.

» extraCaption: A secondary caption. By default, this extra caption is centered beneath the
connection line.

» extraCapti onXOr f s: The X offset of the secondary caption.

* extraCaptionYO fs: The Y offset of the secondary caption.
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e nmandat 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 Myl SAMtables with a
visual relationship, but with no foreign keys.

» name: The name used to identify the connection on the EER Diagram canvas. Note that this is not
the name of the foreign key.

» referredVandat or y: Whether the referred entity is mandatory.
e start Capti onXOr f s: The start of the X offset of the caption.
* startCaptionYOfs: 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 Schenat a section of the MySQL Mbdel
page or from the EER Diagram.

9.1.5.1 Adding Views to the Physical Schemata

To add a view, double-clicking the Add Vi ewicon in the Physi cal Schemnat a 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.

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_nane'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.
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 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 schemata. 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 Schenat a 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 schemata 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
Properti 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 Schemata”. The behavior of
the delete option is determined by your MySQL Workbench options settings. For more information, see
Section 3.2.4, “Modeling Preferences”.

9.1.5.3 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 Schenat a section on the MySQL Mobdel 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.
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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.

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
MySQL Model 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'

e Paste
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Edit Routine...

Edit in New Window...

Copy SQL to Clipboard
e Delete 'routi ne_nane'
The Edit Routine... item opens the routine editor.

The cut and paste items are useful for copying routines between different schemata.

Note
@ 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
@ 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.

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
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* GRANT OPTI ON
* REFERENCES

* ALTER

* DELETE

* | NDEX

* | NSERT

o 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 G oup iconinthe Physi cal Schenat a section of the My SQL
Mbdel 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.

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

* Cut'routine_group_naneg'

e Copy 'routine_group_name'

» Edit Routine...

» Edit in New Window...

e Copy SQL to Clipboard

» 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 Schenmat 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.
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Adding Routine Groups to an EER Diagram

To add routine groups to an EER Diagram, use the Rout i ne Gr 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 Gr 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 Mobdel page. This
opens 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 Pr operti 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.
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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
Properti 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
I ayer 1. To revert to the default mouse pointer, click the arrow icon at the top of the vertical toolbar.

The following image shows a layer named "My Sakila Views" with several views:

Figure 9.13 The Layer Object
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Select an area for the new layer.

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:

253



Creating Notes

e Cut'l ayer _nane'

» Copy 'l ayer nane'

» Paste'a_tabl e _nane'
e Edit'l ayer nane'

» Delete'l ayer nane'

Note
@ A layer may also be edited via Properties Editor on the left panel, and it offers
additional edit options.

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

Properti es palette, setthe 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 operti es palette, see Section 9.1.1.12, “The

Properties Palette”. In addition to the properties listed there, a layer also has a descri pti 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 Model Not es section of the MySQL Mbdel page.
Notes are typically used to help document the design process.
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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

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 Model 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 Model
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 Obj 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 Obj 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 Pr operti 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.
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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.
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 opert i 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:

* Cut' | nmage'

e Copy' | mage'

« Edit Image...

* Edit in New Window...

» 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
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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.
» 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
Version).

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.
* Print to PS...

Creates a PostScript file of your EER Diagram.

9.2.2 DBDoc Model Reporting

This dialog window is found by navigating to the Model menu and choosing the DBDoc - Model
Reporting... item.

Note
@ This functionality is only available in the MySQL Workbench commercial
editions.
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Use this dialog window to set the options for creating documentation of your database models.

Figure 9.14 The DBDoc Model Reporting Main Wizard

f B
DEDcc - Medel Reporting @

Generate a Report for the Current Model

HTML Easic Frames A detailed HTHML report using frames. For printing

HTML Basic Sinale Page use a single page HTML report template. 1

HTML Detailed Frames: - —

Text Basic
Template Style: Vibrant -
Vibrant colors

Basic Options
Title: Model Report Title used for the report
Output Path:  Yedocumentsfolder % report_Yedate %

It is possible to use variables here. These values are supported:
~ 1 The user's home directory (Linux/Mac only)
Sodesktopfolder®t: The user's desktop

Sedocumentsfolder %e: The user's documents folder

Sedate: The current date

%etime %e: The current time

Suyear %: The current year only

%emonth®g: The current month only (as number)
Semonthname 3&: The current month only (as text)

%eday%s: The current day (as number)

Content

Output Table Columns

Output Table Indices

Output Foreign Keys

Output References from Foreign Keys
Indude DOL code for objects

Cancel ] [Generate

You can choose from four available templates:

 HTML Basi c Franes: Model documentation in HTML format that makes use of frames
* HTML Basic Single Page: Single Page HTML documentation, not using frames

e HTML Detai |l 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 HTM
Basi ¢ Franes template, you can select either the Col or f ul orthe Restrai ned Col ors option
from the Style list. The HTML Basi ¢ Si ngl e Page template offers only the Col or f ul style. The
HTML Detai |l ed Franes template offers the Vi br ant style, and also the more subdued Coat ed
style. The Text Basi c 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:

e ~: The user's home directory. Available on Linux and OS X versions only.

» %desktopfolder%: The user's desktop.

» %documentsfolder%: The user's Documents folders. The following table shows typical values for
common platforms:
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Platform Typical Default Documents Folder

Windows C.\ Docunents and Settings
\user _nanme\ My Docunents

Linux ~/ Docunent s

OSs X User s/ user _nane/ Docunent s

* %date%: The date in the format YYYY-MM-DD.

* %time%: The time in the format HHMM.

* %year%: The year in the format YYYY.

* %month%: The month in the format MM. January is 01 and December is 12.

* %monthname%: The name of the month, rather than the number.

* %day%: The day number in the format DD. For example, the 12th would be 12.
Content options can also be set:

* Render Tabl e Col umms: Display all the columns.

* Render Tabl e I ndi ces: Display all the indexes.

* Render Foreign Keys: Display all the foreign keys.

 List Foreign Keys that refer to that tabl e: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:

* basi c. css: The style sheet for the over vi ew. ht nl page.

* 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. htnl: 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 Ml 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 n : 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. htmn:Listof all routines for the schema.
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e tabl e _details. htnl:The main report details.

e table details_list.htnl:ASchema overview along with details of columns, indexes and
foreign keys for each schema.

tabl e _el ement _detai |l s. ht ml : The details for every element of the table.
e top. ht m : The top frame of the report.

e view details.htnl: Listof all columns and indexes for the schema.
Choosing the Text Basi ¢ option creates a directory containing one text file.

You can click i ndex. ht m to view a report. The following screenshot shows the HTML Det ai | ed
Fr anmes report being displayed:

Figure 9.15 The DBDoc Model Report
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If you wish to create custom templates please refer to Section 9.7, “Customizing DBDoc Model
Reporting Templates”.

9.2.3 Schema Validation Plugins

MySQL Workbench provides validation modules so that you can test your models before implementing
them.
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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
* A routine group containing no routines

« A table, 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
* 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:
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 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

e 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 section provides a tutorial introduction to MySQL models by showing you how to create a new
database model, and how to forward engineer a model to a live MySQL server.

Note

engineering wizard. For additional information, see Section 9.4.2.2, “Reverse

S Alternatively, you can create a model from a database by using the reverse
Engineering a Live Database”.

1. Start MySQL Workbench. On the Home screen, click the [+] icon next to the Models section on the
bottom of the page, or select File, New Model. A model can contain multiple schemata. Note that
when you create a new model, it contains the mydb schema by default. You can change the name
of this schema to serve your own purposes, or delete it.
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Figure 9.16 Getting Started Tutorial - Home Screen
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2. Click the + button on the right side of the Physical Schemata toolbar to add a new schema. The
default schema name is "new_schemal”, now change it to “dvd_collection” by modifying its Name
field. Confirm this change in the Physical Schemata panel. 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 Schemata section.

This automatically loads the table editor with the default table name tablel. Edit its Table Name
field and change the table name from “table1” to “movies”.

Next, add columns to your table. Double-click a Column Name cell, and the first field defaults to
“moviesid” because (by default) MySQL Workbench appends “id” to the table name for the initial
field. Change “moviesid” to “movie_id"” and keep the Datatype as | NT, and also select the PK
(PRIMARY KEY), NN (NOT NULL), and Al (AUTO_INCREMENT) check boxes.

Add two additional columns using the same method as described above:

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, Create Diagram from
Catalog Objects to create the EER Diagram for the model.
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8.

9.

Figure 9.19 Getting Started Tutorial - EER Diagram
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In the table editor, change the name of the column “movie_title” to “title”. Note that the EER
Diagram is automatically updated to reflect this change.

right-click on the novi es table, or right-click on novi es in the EER diagram

Note
@ To open the table editor, either change back to the MySQL Model tab and
and select an Edit 'movies' option.

Save the model by choosing File, Save Model from the main menu, or click Save Model to
Current File on the toolbar. Enter a model name at the file prompt. For this tutorial, enter
“Home_Media” and then Save the model.

10. Before synchronizing your new model with the live MySQL server, confirm that you already created

a MySQL connection. This tutorial assumes you followed the previous Section 5.2, “Creating A New
MySQL Connection (Tutorial)” tutorial to create a MySQL connection named MyFirstConnection,
although an alternative connection can also work.

11. Now forward engineer your model to the live MySQL server. Select Database, Forward

Engineer... from the main menu to open the Forward Engineer to Database wizard.

12. The Connection Options page selects the MySQL connection and optionally sets additional

options for the selected MySQL connection. We do not require connection changes so click Next.

Note
@ You may decided to choose a different MySQL connection here, but this
tutorial uses MyFirstConnection.

13. The Options page lists optional advanced options. For this tutorial, you can ignore these and click

Next.
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Figure 9.20 Getting Started Tutorial - Options
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14. Select an object to export to the live MySQL server. In this case, we only have one table
(dvd_collection), so select dvd_col | ecti on and click Next.
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Figure 9.21 Getting Started Tutorial - Select Objects
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15. The Review SQL Script page 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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16. The Commit Progress page confirms that each step was executed. Click Show Logs to view the

logs. If no errors are present, click Close to close the wizard.

17.The new dvd_col | ect i on database is now present on the MySQL server. Confirm this by

opening the MySQL connection and viewing the schema list, or by executing SHOW DATABASES
from the MySQL Command Line Client (nysql ).

18. Ensure that your model is saved. Click Save Model to Current File on the main toolbar.

For additional information about data modeling, see Chapter 9, Database Design / Modeling.

9.3.2 Basic Modeling

On the MySQL Model page, double-click the Add Diagram icon. This creates and opens a new EER
Di agr amcanvas.

Figure 9.23 Adding an EER Diagram
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From an EER diagram page you can graphically design a database.
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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 omrer _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_item
Next click the 1: n Non-1dentifying 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_it 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.

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.mysqgl.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 *. sqgl so you should be
able to view only files with the sql extension.
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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 Physi cal Schenat a section by
double-clicking the arrow on the left of the Physi cal Schenmat a title bar. Select the tab labeled
sakila.

You may also wish to remove the default schema tab, nydb. Select this tab, then click the - button on
the upper right in the Physical Schemata panel.

To view all the objects in the saki | a schema, you may need to expand the Physical Schemata
window. Move the mouse pointer anywhere over the gray area that defines the lower edge of the
Physical Schemata window. 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 schemata that
appear in the MySQL Model tab. Find the saki | a schema and expand the view of its objects by
clicking the + button 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.

Figure 9.24 Adding Tables to the Canvas
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MySQL Workbench automatically discovers that addr ess. ci ty_i d has been defined as a foreign
key referencing the city. ci ty_i d field. Drop the count ry 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, then click one of the tables on the canvas. This
displays the properties of the table in the Pr opert i es window. 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.
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Figure 9.25 Viewing The Properties
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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 M\ySQL Wor kbench Model s file (mib extension) by choosing Save from the
File menu or by using the keyboard command Control + S.

9.3.4 Using the Default Schema

When you first open MySQL Workbench a default schema, mydb appears as the leftmost tab of the
Physical Schemata section of MySQL Workbench. You can begin designing a database by using this
default schema.
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Figure 9.26 The Default Schema
=
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i Add Table
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i Add Routine
Routine Groups (0 items]
o Add Group

» Schema Privileges

b SQL Scripts
» Model Notes

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 Physi cal Schenat a panel. This
opens the table editor docked at the bottom of the application. If you wish, 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 (=A==

&  locahomt x  MySGL Medel (testmwb) x
File Edit View JAmange Model Database Tools Scripting Help

- T - =

SISl &0
Description Editor Medel Overview

No Selection - [ |

[ 4
Add Dhagram EER Ciagram
¥ Physical Schemas B2 S|+ |~
N } mydb
Tables (0 items

Description o | Add Table "-;“—__\___
Uszar Types List Views (0 fems)
Type Defirtion & o Add View

&, BOOL TINYINT(1)

&, BOOLEAN  TINYINT(1) Routines (0 tems

&, FDED DECIMAL(1D... |2

&, FLOATS FLOAT & Add Routine

@, FLOATS DOUBLE

B, T2 TINYINT(4) Routine Groups (0 tems

§, INTZ SMALLINT(E)

&, INT3 MEDIUMINT. o Add Group

& T INT(LL) » Schema Privileges

& INTB BIGINT(20) .
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CAUsers\philip\Documents\test. mwb saved.

Initially, the table name defaults to 'tablel’ in the table editor. The following screenshot describes the
available actions:
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Figure 9.28 Model: Editing Table Values
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In our example above, 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 (mwb 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 highlights the capabilities of MySQL Workbench as a documentation tool using the
saki | a database as an example. This is a sample database provided by MySQL that 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

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.
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You can also see how tables are related; what the foreign keys are and what the nature of the

relationship is.

9.3.5.1 A PNG File of the sakila Database

Find following an EER diagram showing all the tables in the saki | a database. This image 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 m| 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 egory table so its
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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 mysql 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

Foairgres st O

L Export Opti
SQL Export Options SQL Export Options

CQutput SQL Script File:

Leave blank to view generated script but not save to a file.

SQL Options

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 Not Create Users. Only Export Privileges

Don't create view placeholder tables,

Generate INSERT Statements for Tables

Dissble FK checks for inserts

Create triggers after inserts

The SQL Export Options displays the following facilities:

Qut put SQ. 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.

Cenerate DROP Statenents Before Each CREATE St at enent

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.

Gener ate DROP SCHEMA

Ski p creation of FORElI GN KEYS

Skip creation of FK |Indexes as well

Orit Schema Qualifier in Object Nanes

Select this option to generate unqualified object names in SQL statements.
Generate USE statenents

Cener ate Separate CREATE | NDEX Statenents

Select this option to create separate statements for index creation instead of including index
definitions in CREATE TABLE statements.

Add SHOW WARNI NGS after every DDL statenent
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Select this option to add SHOW WARNI NGS statements to the output. This causes display of any
warnings generated when the output is executed, which can be useful for debugging.

e« 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.

e Don't create view placehol der tables
e Generate | NSERT Statenments for Tabl es

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".

¢ Di sabl e FK checks for inserts
e Create triggers after inserts

Clicking Next takes you to the SQL Object Export Filter page where you select the objects you wish
to export.

Figure 9.31 SQL Object Export Filter
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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.

Figure 9.32 Review Generated Script
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Review Generated Script

Review the generated script.

SET @OLD_UMIQUE_CHECKS=@@UNIGUE_CHECKS, UNIGUE_CHECKS=0;
SET @OLD_FOREIGN_KEY_CHECKS=@&@FOREIGN_KEY_CHECKS, FOREIGN_KEY_CHECKS=0:

SET @OLD_5SQL_MODE=@@SHL_MODE, SOL_MODE=TRADITIONAL'

CREATE SCHEMA IF NOT EXISTS "mydt” DEFAULT CHARACTER SET latin? COLLATE latinl_swedish_ci ;

1ISE “mpdhb’;

- Tahle ‘mydh’ tabla1®

CREATE TABLE IF NOT EXISTS "mydb tablel” |
idtable” INT MOT MULL ,
FRIMARY KEY [idrablel’) )

EMGIME = InnalB;

- Table "mydb” table2*

CREATE TABLE IF NOT EXISTS ‘mydb. tabled’ [
‘ideable” INT MOT NULL ,
‘idrableZ” INT NOT NULL ,
‘ideable3” INT NOT NULL .
‘tablel_idtable1” INT NULL .
FRIMARY KEY [fidrable2”, ‘idtablel”, ‘idtabled’] .
INDEX “fk_tabled_tablel™ (tablel_idtable1™ A5C)
CONSTRAIMT 'fk_table2_tablel”
FOREIGM KEY [tablel_idtable" )
REFERENCES ‘mydb’. table1” [ictablel” |

OM DELETE NO ACTION

183

| £

ISavetn Other File... ] [ Copy ta Clipboard l

[ Back

” Firish ” Cancel ]

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:
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Figure 9.33 Synchronize With Any Source: Options
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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. This
page enables you to use a previously stored connection, or enter the connection parameters.

Figure 9.34 Set Parameters for Connecting to a DBMS

Forward EngineertoDatabsse e

Connection Options

Set Parameters for Connecting to a DBMS

Shored Conmection:  Localhest » Select from saved connection settings
Connection Method:  Standard (TCP/IP) » Method to use to connect to the RDBMS
Parameters [s5. | Advanced

HOSINBME:  lncalhast Port: 3305  Mame or IP address of the server host. - TCP/IP port.

Username: oot Mame of the user to connect with.

Password: [ Srare 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.
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Click Next after setting the connection parameters. The next page of the wizard displays is Catalog
Validation (validation is available only in the Commercial Edition).

Figure 9.35 Catalog Validation

Forward Engineer to Database

Connection Options

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

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. These options are as
described in Creating a Schema.
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Figure 9.36 Options

ot gmesrtoomane

Connection O
EiEaite Set Options for Database to be Created

Options
DROP Objects Before Each CREATE Object
Generate DROP SCHEMA
Skip creation of FOREIGM 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

Don't create view placeholder tables.

Do Mot Create Users. Only Create Privileges (GRANTs)
Generate INSERT Statements for Tables
Disable F¥. checks for INSERTs

Select the required options and then click Next.

The next page enables you to select the objects to forward engineer.
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Figure 9.37 Select Objects to Forward Engineer
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Connection Options
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To excude objects of a spedific type from the SQL Export, disable the corresponding chedddox. Press Show Filter

Options
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Select Objects

Export MySQL Table Objects
Show Filter

3 Total Objects, 3 Selected

Export MySQL View Objects

Show Filter
0 Total Objects, 0 Selected

@ Export MySQL Reutine Objects
i

0 Total Objects, 0 Selected

Export MySQL Trigger Objects

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.

Figure 9.38 Review Script

[Remcmpmessaisa B

Input and Options

SQL Import Finished Successfully

Rewverse Engineer

Results

Import of SQL script file 'C:\Wsers'philip\Desktopicd_collection.sql' has finished.
23 tables, 7 views and & stored procedures were imported in 1 schemas,

Go Back to the previous page to review the logs.

l Back ” Finish ]l Cancel

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.
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Figure 9.39 Forward Engineering Progress
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Select Objects
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You can confirm that the script created the schema by connecting to the target MySQL server and
issuing a SHOW DATABASES statement.

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 using a create script, choose the File, Import, Reverse Engineer MySQL Create
Script... menu item for a model.

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.
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Figure 9.40 Reverse Engineer SQL Script: Input

e e L B

Input and Options

Input and Options

Select the script containing the schemata to reverse engineer

Select SQL script file:  C:Wsers'philip\Desktopled_collection.sal | Browse... |

File encoding: UTF8 -

Place imported objects on a diagram

¢ Select SQL script file: Open a file open dialog box with the default file type set to an SQL script file,
a file with the extension sql .

¢ File encoding: Defaults to UTF8.

* Place imported objects on a diagram: Also create an EER diagram in MySQL Workbench.

Note

@ Importing a large number (about 300+) 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 300+ objects
using the EER diagram catalog viewer.

If your script creates a database, MySQL Workbench creates a new physical schemata tab on the
MySQL Model page.

Click Execute to reverse engineer the SQL script, verify its results, and optionally place the objects in a
new EER diagram.
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Figure 9.41 Reverse Engineer SQL Script: Execution
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) Reverse Engineer SQL Script
) Verify Results
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Click Next to view a summary of the results, and then Finish to close the wizard.

Figure 9.42 Reverse Engineer SQL Script: Results
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Input and Options
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T
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’ Back l [ Finish l Cancel

Before exiting MySQL Workbench, be sure to save the schema. Choose the File, Save menu item and
the reverse-engineered database will be saved as a MySQL Workbench file with the extension mib.

See Section 9.3.3, “Importing a Data Definition SQL Script”, for a tutorial on reverse engineering the
saki | a database.

Creating a DDL script

You can create a data definition (DDL) script by executing the mysqgl dunp db_nane --no-data >
script_file.sqgl 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.

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

Note
@ If you plan to redesign a database within MySQL Workbench and then export
a Schema.

Use the - - dat abases option with mysql 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.
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9.4.2.2 Reverse Engineering a Live Database

To reverse engineer a live database, choose the Database, Reverse Engineer... menu item from the
main menu. This opens the Reverse Engineer Database wizard.

Figure 9.43 Reverse Engineer Database Wizard

Reverse Engineer Database E

Connection Opti
HLLEELLIM LIS Set Parameters for Connecting to a DBMS

Stored Connection:  |RGIEIR T o] BET + Select from saved connection settings
Connection Method:  Standard (TCP/IF) + Method to use to connect to the RDBMS
Parameters |s50 | Advanced
Hostname:  |ocalhost Port: 3308 Name or IP address of the server host, - TCP/IP p
Username:  poot Name of the user to connect with.
Password: Store in Vault ... ] [ Clear The user's password. Will be requested later if it's

The first page of the wizard enables you to set up a connection to the live database you wish 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 page.
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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 page displays the schemata available on the server. Click the check box or check boxes for
any schemata you wish to process.
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Figure 9.45 Select Schemas

Reverse Engineer Database

Connection Options Sel Scha to rse 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
Mnecian Lphon Retrieve and Reverse Engineer Schema Objects

Connect to DBMS
Select Schemas The following tasks will now be executed. Please monitor the execution.
Press Show Logs to see the execution logs.

Retrieve Objects

(¥} Retrieve Objects from Selected Schemata

(¥} Check Results

Retrieval Completed Successfully
Finished.

Review the results before clicking Next to continue.

The next page is the Sel ect Cbj ect s page. It has a section for each object type present in the
schema (tables, views, routines, and so forth). This page is of special interest if you do not wish 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. Here is this page with the filter open:
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Figure 9.47 Select Objects

Iieverse Engineer Database

Connection Options

Select Objects to Reverse Engineer
Connect to DBMS

Retrieve Objects
Impart MySQL Table Chjects

Select Objects
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 a diagram

This page enables you to select specific tables for import. Having selected the desired tables, you can
optionally hide the filter by clicking the Hide Filter button.

The other sections, such as MySQL Routine Objects, have similar filters available.
Click Execute to continue to the next page.
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 the Show Logs button to see the
nature of the errors.
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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 Objects

(¥} Place Objects on Diagram
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Operation Completed Successfully
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Show Logs Back | ’
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Click Next to continue to the next page.

The final page of the wizard provides a summary of the reverse engineered objects.
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Figure 9.49 Results

Reverse Engineer Database @

Connection Options

Reverse Engineering Results
Connect to DBMS

Select Schemas

Retrieve Objects Summary of Reverse Engineered Objects:
Select Objects - 3 tables from schema 'world’

Rewverse Engineer

Results

Back ] ’ Finish Cancel

Click Finish to exit the wizard.

Before exiting MySQL Workbench be sure to save the schema. Choose the File, Save menu item 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, you can click the button Show Logs. This will create a panel containing a
list of messages, including any error messages than may have been generated. Click the Hide Logs
button to close the panel.

If you wish 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 Schenat a
section of the MySQL Model page for each schema imported.

You cannot reverse engineer a live database that has the same name as an existing schema. If you
wish to do this, first rename the existing schema.

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
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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. 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.

Figure 9.50 Start the Synchronization Wizard

| MySQL Model (sakila_fullmw_ F——
File Edit View Amange Model DOatabase Tools Scripting Help

Connect to Database...
Manage Connections..
Reverse Engineer...
Forward Engineer...
Schema Transfer \izard...
Migration \rfizard...
Edit Type Mappings for Generic Migration...
Synchronize Model... Ctri«ShifisZ
Synchronize with Any Source. .. Cirl+Shifi+

Description

User Types List
Type Definition
&, BOOLEAN  TINYINT( Compare Schemas...
& Bo0L TINYINTI
%, FDED DECIMAL _
5, FLOATS FLOAT ‘ | actor
&, FLOATS DOUBLE (1] customer
& INTL TINYINTY, I [ mwertory
& INT2 SMALLIN T store
& INT3 MEDILIMIY
S INT4 INT{11) 7 Rems;
B INTS BIGINT[2 - _ -
5, INTEGER INT(11) Add Veew 5| actor_irfo 5ol micer_but_slower_film...
B LonGvaR.. MEDIUME T sales_by fim_category |55 sales_by_store
& LONGVAR.. MEDIUMTY )
2 LONG mepumy Routines (5 iten
5 MIDDLEINT MEDIUMIY ) — — — —
. NUMERIC pecvall o Add Routine ] film_in_stock &l fim_not_in_stock 4| get_customer_balance %3] inventory_hedd_by_cu...
5, DEC pECIMALY Bl Fventory_in_stock 25| rewards_report
& CHARACTER CHAR{1)

Routine Groups (2 ten
o Add Group ¥ Fim
» Schema Privileges

» SQL Scripts
» Model Notes

History

Caution

A Because MySQL databases correspond to directories within the data directory,
you must consider case sensitivity for database, table, and trigger names,
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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

* 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 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 steps until you reach the Select Changes to Apply step:
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Figure 9.51 Model and Database Differences

Synchvonize Model with Dstobase

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
¥ [} dvd_collection dvd_callection
i mavies
shows

w=b I 1 L
—

| friends

Select Changes to Apply

“educational_id” INT(11) NOT MULL,
“title” WARCHAR{45) NULL DEFAULT NULL,
PRIMARY KEY (" educational_id"))

ENGIME = InnoDB

DEFAULT CHARACTER SET = utf3

COLLATE = utf8_general_ci

TCREATE TABLE IF NOT EXISTS "dvd_collection”.” educational” (

1
2
3
4
5
g8
7
8

[ Update Model ] [ Ignore ] [ Update Source [ Table Mapping... ] | Column Mapping. ..

] ’ Next ] [ Cancel

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 r i 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
educati 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 screenshot
above.

The next example shows how the direction of synchronization can be changed.
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Figure 9.52 Controlling Synchronization Direction

S Mosewboume @

Model and Database Differences

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_callection
|| maovies mavies
shows

—-— !N,"A
LA <— N | T

Update Source

[Update Madel ] [Ignore ] [Update Source | Table Mapping. .. | | Column Mapping. .. |

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:
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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

B | movies | movies movies
» || shows a shows shows
» || educational {educational)

> 1] friends friends

Change Mapping
Table:

Default Target Table:

Desired Target Table:

Pressing Next will reveal the SQL statement to perform the configured model and live database
(source) synchronization:
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Figure 9.54 Previewing The Synchronization SQL Statement

T

Connectio

Preview Database Changes to be Applied
Connect to DBMS
SET @0LD_UNIQUE_CHECKS=@@UNIOUE CHECKS, UNIQUE_CHECKS=0;

SET @OLD_FOREIGN_KEY_CHECKS=@@FOREIGN_KEY CHECKS, FOREIGN_KEY_CHI
SET @0LD_SOL_MODE=@@50QL_MODE, SQL_MODE="TRADITIONAL ALLOW_INVALIC

ct Schemata

“educational_id” INT({11) NOT MULL,
“title” WARCHAR(45) NULL DEFAULT MULL,
PRIMARY KEY (" educational_id" )

ENGINE = InnoDB

DEFAULT CHARACTER SET = utf8

COLLATE = utfé_general_ci;

TCREATE TABLE IF NOT EXISTS "dwd_collection”.” educational”™ (

(=R R = R R SR S

SET SQL_MODE=@O0LD_SQL_MODE;
SET FOREIGN_KEY_CHECKS=@O0LD_FOREIGN_KEY_CHECKS;
SET UNIQUE_CHECKS=@0LD_UNIQUE_CHECKS;

] [ Copy to Clipboard ] [ Skip DB changes and update model only

[ sek | [ Exeate> || concel |

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, Synchronize With Any Source from the main

menu. The steps are similar to the Synchronize Model wizard, but with additional options to create and/
or use SQL script files. See the Select Sources page:
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Figure 9.55 Synchronize With Any Source: Select Sources

' Synchronize With Any Sou
Introductio
it Select Databases for Updates
Select Sources

Source — Database To Take Updates From
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Detected Changes
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Alter Progress @ Live Database Server

) Script File:

Send Updates To:

@ Destination Database Server
() ALTER. Seript 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.

The first step in the wizard is to specify which catalogs to compare. For example, you may wish to
compare your live database against your current MySQL Workbench model.
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Figure 9.56 Catalog Sources Selection

Select So
- Hrees Select Databases for Updates

Source —Database To Take Updates From

Model Schemata
() Live Database Server
() Script File: | | Browse...

Destination — Database To Receive Updates
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) 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.
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Figure 9.57 Catalog Differences Report
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Target Database
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] | Cancel

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.
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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 on the right sidebar under Modeling

Additions.

Figure 9.59 New Table Template: Modeling
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After opening the Table Templates manager, make the desired adjustments and click Apply to commit

the changes.
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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:

» Template Include

* Comment

» Set delimiter

* Pragma

» 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.
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» 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:

Total nunber 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: {{SCHEVA NAMNE}}
{{/ 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).

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
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Data Dictionary Loads Data Dictionary

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.

Note

@ If a template has no sections, any variables used in the template are looked up
in 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 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 urm Nare: {{ COLUMN_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_NAME is stored in the
COLUMNS data dictionary, which is associated with the COLUMNS section.

With this knowledge, the template can be improved as follows:

{{#CaLUMS} }
Col umn Nane: {{ COLUMN_NAME} }
{{/ caums} }

This still does not produce output. To see why, see Table 9.1, “Data Dictionaries Tree”. The COLUVNS
data dictionary has the parent dictionary COLUMNS_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:
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{{#SCHEMATA} }

{{#TABLES} }

{{#COLUMNS_LI STI NG }

{ {#COLUWNS} }

Col umm Narme: {{COLUWN_NAME} }
{{/ COLUMS} }

{{/ 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}}

{{#COLUMNS_LI STING} {{! COLUMNS LI STI NG dictionary active}}
{{#COLUMNS}} {{! COLUMNS dictionary active}}

Col umn Nane: {{COLUWN_NAME}} {{! COLUWN_NAME variable is | ooked-up,
and found, in COLUWMNS data dictionary}}

{{/ CaLUMS} }

{{/ 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 Name: {{SCHEMA NAME}} Col urm Name: {{COLUMN_NAVE}}
{{/ COLUW\S} }

{{/ COLUMNS_LI STI NG} }

{{/ TABLES} }

{{/ SCHEMATA} }

When variable lookup is performed for SCHEMA_NANME, the COLUMNS 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 SCHENMATA dictionary.

If there are multiple schemata in the model, the outer section is iterated over a matching number of
times, and SCHEMA NANE 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.

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
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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

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
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Marker text Type Data Dictionary or Parent Corresponding data
Dictionary
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
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
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Marker text Type Data Dictionary or Parent |Corresponding data
Dictionary

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_COMMENTVariable |INDEX_COLUMNS The index comment

INDEX_KEY_BLOCK_SIZE |Variable |[INDEX_COLUMNS (if The index key-block size

detailed)

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
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Marker text Type Data Dictionary or Parent |Corresponding data
Dictionary
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 o. xm 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.

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: \ Progr am Fi | es\ MySQL\ MySQL
Wor kbench 5. 0 SE\ nodul es\ dat a\wb_nodel reporting.

2. Copythe Text Basi c.tpl folder. The copy can be given any suitable name; for example,

Custom Basic.tpl.

3. Editthe i nf o. 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-nanme="wor kbench. nodel . reporti ng. Tenpl at el nf 0"
i d="{BD6879ED- 814C- 4CA3- A869- 9864F83B88DF}" st ruct - checksum="0xb46b524d" >
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<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 Frame 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 nf 0"
key="styl es">
<val ue type="object" struct-name="wor kbench. nodel . reporting. Tenpl at eStyl 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.

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:

nmysql > SELECT UUI () ;

fimccccoocoocococcoccoccoosoocoocoosoossoe +
| uul () |
fimccccoocoocococcoccoccoosoocoocoosoossoe +
| 648f4240- 7d7a- 11e0- 870b- 89c43de3bd0a

fimccccoocoocococcoccoccoosoocoocoosoossoe +

Once you have the new GUID values, edit the i nf o. x 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 ption">
Cust om basi c TEXT report listing schemata and objects

</ 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 - nanme="wor kbench. nodel . reporti ng. Tenpl at eSt yl el nfo" key="styl es">
<val ue type="object"
struct - nane="wor kbench. nodel . reporti ng. Tenpl at eSt yl el nf 0"
i d="{39e3b767- a832-4016- 8753- b4cb93aa2dd6}" struct-checksun¥"0xab08451b" >
<val ue type="string" key="description">
Designed to be viewed with a fixed sized font.
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</ val ue>
<val ue type="string" key="nane">Fi xed Size Font</val ue>
<val ue type="string" key="previ e mageFi | eName" >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="mai nFil| 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:

Tot al nunber of Schemata: {{SCHEMA COUNT}}

{{#SCHEVMATA} }

{{SCHEMA NR}}. Schena: {{SCHEMA NAME}}

## Tabl es ({{TABLE_COUNT}}) ##

{{#TABLES} } { { TABLE_NR_FMT}}. Tabl e: {{TABLE_NAME}}

{{#COLUWNS_LI STI NG } ## Col urms ##

Key Columm Nanme Datatype Not Null Default Conment

{{#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 Columms Primary Unique Type Kind Conment

{{#1 NDI CES} } { { | NDEX_NANE} } { { #1 NDI CES_COLUWNS} } { { | NDEX_COLUWN_NAVNE}} »

{{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 Name Relationship Type Parent Table Child Table Cardinality
{{#REL} }{ { REL_NAVE} } { { REL_TYPE} } { { REL_PARENTTABLE} } { { REL_CHI LDTABLE} } { { REL_CARD} }
{{/ REL} }{{/ REL_LI STI NG }

{{/ 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 nunmber of Schemata: {{SCHEMA COUNT}}

{ { #SCHEMATA} }
Schema Nane: {{SCHEMA NAVE}}

## Tabl es ({{TABLE_COUNT}}) ##

{{#TABLES} }

Tabl e Nanme: {{TABLE_NAME}}
{{/ TABLES}}

{{/ SCHEMATA} }

Report Generated On: {{CGENERATED}}
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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, OS X, and Microsoft Windows
This is not an exhaustive list. The following sections discuss these and additional migration capabilities.

Set up 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, OS X, and Microsoft
Windows, and the Database Product Specific Notes section that references setup conditions for each
RDBMS.
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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 OS X.

The following diagram shows the general components involved in an ODBC connection:

Figure 10.1 MySQL Workbench migration installation diagram

client side
MS SQL == )
Server —+ | ODBC Driver \
ODBC Driver
/ Manager
Other .
RDBMS g =i | ODBC Driver MySQL
MySQL
Workbench |~ | g

MySQL 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.

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

Note

S 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 OS X 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 can use the iODBC library provided by your distribution by installing the libiodbc2
package on Debian based systems, or libiodbc on RPM based systems.
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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 OS X, itis
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)
orl i bi odbc2- dev (Debian based systems). For OS X, the headers come with the system and no
additional action is required for this step.

2. In the 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 --1ibs" 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.

* 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 odbcadm gt k.

* OS X 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 OS X, MySQL Workbench is built
as a 32-bit application, so you need the 32-bit drivers.

10.2 Migration Overview

The Migration Wizard performs the following steps when migrating a database to MySQL.:
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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 will migrate a Microsoft SQL Server database to MySQL, and include a screenshot for
each step.

From MySQL Workbench, choose Database, Migrate to open the migration wizard.
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Figure 10.2 MySQL Workbench migration: Start
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Figure 10.3 MySQL Workbench migration: Overview
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Overview

Welcome to the MySQL Workbench Migration Wizard
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Prerequisites
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- The Maration Wizard uses CDBC to connect to the source database, You must have an COEC driver for
the source database instaled and configured, as Warkbench does not bundie any such drivers,

Far MySQL connections, the native dent ibrary is used,

= Ersure wou can connect to bath source and target ROBMS servers.,
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oeate ojecis and insert data in the target MySQL server,
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Start Migration Open COBC Administrator Wiew Documentabon

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.
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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.

Figure 10.4 MySQL Workbench migration: Source Selection (Parameters)
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DATA MIGRATIOM
Data Transfer Setup
Bulk Data Transfer

[ Store connection for futre usage as
REPORT

Migration Report

Target Selection

The target is the MySQL database that will contain the newly migrated database. The current
Workbench MySQL connections will be available here, or you can choose Manage DB Connections
to create a new connection.

322



A visual guide to performing a database migration

Figure 10.5 MySQL Workbench migration: Target selection
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The Schemata list is retrieved from both the source and target RDBMS. This is an automated and
informational step that reports connection related errors and/or general log information. Press Next to
continue.

Figure 10.6 MySQL Workbench migration: Fetch Schemata List
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Target Selectian

Schemas Selection ¥ Comnect fo source DEMS

@ Chedk targel DBMS connection

OBJECT MIGRATION ™ Retieve schema list from source
Souroe Objects

Reverse Engineer Source

Migration
Fanual Editing

: Finishad parforming tsks.
Target Creation Gptions Clck fheaxt »] ta conbnue,
Create Schemas
Create Target Results Mactage Lag
Chedk targel DBMS conneclian. ..
DATA MIGRATION - Connecting to targat...
Data Transter Setup Cannecting to Mysql@127.0.0.1:3306. .
Bulk Data Transfer gmﬁ&g o Mg L2700 naT0
Ched: target DEMS connection dong
REPORT Refrigve schema list from source....
- Chedking connection. ...
Migration Heport - Fel catzlog n "
- Fetdhing schama names...
= Fetching schema names from Adventureworks. .,
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Schemata Selection
Choose the schemata you want to migrate.

"Schema Name Mapping Method" options while migrating Microsoft SQL Server:

» Keep schemata 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.

« Only one schema, keep current schema names as a prefix: Catalog.Schema.Table ->
Catalog.Schema_table: Preserves the schema name as a prefix.

Figure 10.7 MySQL Workbench migration: Schemata Selection

MyS0L Warkbenc]

Filz= Egit View Database Tools Scriping Help

MigrationTask List Schemas Selection
OVERVIEW
COyendew Select the schemata you want to migrate:

SOURCE & TARGET nchude: Catalog/Schema
Source Seleciion v _ ] AdventureWorks
Target Selection w1 dbo

=] HumarResourges
Fetch Schemas List
5 Person

Feverse Engineer Source =] Purchasing

= Sales
QBJECT MIGRATION

Source Objects e ———
Migration
Manual Editing Schema Hame Mapping Methad

Target Creation Options Chooss how the reverse engineered sdhemas and objects should be mapped.
Create Sehemas
Create Target Results ) Keep schemas as they ares Catalog. Schema, Table -» Schema. Tablke

= . - . -
DATA MIGRATION @ Only one schema: Catalog.Schema. Tabie - Catalog. Table
Data Transfer Setup ) Only one schema, keep current schema names as a prefic Cataleg, Schema, Table -» Cataleg.Schema_Table

Bulk Data Transfer

REPORT

Source DBMS connection is OK

Reverse Engineer Source

The source metadata is fetched from the source RDBMS, and reverse engineered. This is an
automated and informational step that reports related errors and/or general log information. View the
logs and then press Next to continue.
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Figure 10.8 MySQL Workbench migration: Reverse Engineer Source

File Edt View Datbaze Tools Scripbng  Help

Migratian Task List Reverse Enginger Saurge

OVERVIEW
Cveniew

SOURCE & TARGET
Soures Selection
Target Selection
Fekch Schemas List
Schemas Seledion

Reverse Engineer Source

OBJECT MIGRATION
Source Objeds
Migration
Manual Editing
Target Creation Options
Create Schemas
Create Target Results

DATA MIGRATION
Dala Transfer Setup
Bulk Data Trangfer

REPORT
Figration Repart

Sefected schema metadata wil now be fetched from the source RDEMS and reverse engneered
=0 that its structure can be determned.,

& Comect to scurce CEMS
& Raverse engnesr selected schemas

) Post-processng of reverse angineered schemas

Finished performing ks,
Chck [Mext >] to continue.

Meszags Log

-Reverse engineering of forsign keys in table HumenResources Employes completed

- Reverse engineering of foreign keys in table HumenResources EmployesAddress completed

- Reverss engineering of forsign keys in table HumenResources EmplayesDepartmentHistory completed
- Reverss engineering of foreign keys in table HumenResources EmployesPayHistory completed
- Reverse engineering of foreign keys in table HumenResources, JobCandidate completed

- Reverse engineering of forgign keys in table HumenResources Shift completed

- Second pass of table reverse engineering for schema HumanResources completed!

- Reverss engineering completed!

Reverse engnesr selzcted schemes finshed

Fast-processing of reverse engineered schemas. ..

Merging reverss engineerad schema objscis inba a single schema. .,
Past-processing of reverss engineered schemas dene

Finshed performing basks.

Cance

Source DBMS connection is OK

Source Objects

The discovered objects from the Reverse Engineer Source stage are revealed and made available.
This includes Table, View, and Routine objects, with only the Table objects being selected by default.
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Figure 10.9 MySQL Workbench migration: Source Objects

| MySQL Workbench
| Migrtion x

File Edit View Dambase Tools Scriping Help

l Migration Task List Source Objects
OVERVIEW

Cverdiew Youmay sefeck the cbjects to be migrated in the Ists below.
Al tables will be migrated by defoult.
SODURCE & TARGET

Source Selection
Target Selection E ] Migrate Table ohiects
Fetch Schemas List U 7total, 7 selected
Schemas Seledion
Reverse Engineer Source

o= [T Migrate View objects

| show Selection
OBJECT MIGRATION YR G o, 0 ssacted | Show Sedection |

Migration

Manual Editing 15 i Bonate e chiechs . _
Target Creation Options U 31otal, 0 selected | Show Selection |
Create Seheenas
Create Target Results

DATA MIGRATION
Data TramsTer Setup
Bulk Data Trangfer

HEFORT
Migration Repart

Source DBMS connection is OK

Migration

The migration process now converts the selected objects into MySQL compatible objects. View the
logs and then proceed.
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Figure 10.10 MySQL Workbench migration: Migration

ﬁ Migration =
File Edit View Datshaze Toolz Scripting Help

| Migration Task List Migratian
OVERVIEW

Cverdew Reverse engincered objects fram the source ROBME will now be automabcaly
corverted inko MySQL compatisle objects. Default datatype and default column value
SOURCE 8 TARGET miappings wil be used, You wil be able to review and edit generated objects and column
definitions in the Manual Editng step.

Soures Seledtion
Target Selection
Fetch Schemas List o Migrate Selected Objects

Schemas Seledion & Generate SOL CREATE Statements
Reverse Engineer Source

OBJECT MIGRATION

Source Objedts Finished performing @ske.
ik [Mext >] to continue.
Manual Editing Message Log
Target Creation Options

Starting...

R Migrate Selected Objects...,
Create Target Results - Migrating. ..
- Migrating schema AdventureWarks...
DATA MIGRATION - Migraling schema cnnl.enbfn(sd‘mna_»ﬂd\l:nh.re\.\'mﬁ:
~Tehle AdventureWorks Department migrated
Data Transfer Setup ~Tehle AdventureWarks Employes migrabed
T T T ~Table AdventureWiarks Employesadd ess migrated
-Table AdvenlureWorks.EmployeeDepar tmentHistor y migrated
— -Table AdvenlureWarks EmployesP ayHstory migrated
REFCHIT -Tehle AdvenhureWarks_JobCandidate migrated

Migration Report -Table AdvenlureWarks Shift migrated
- Fralising Foreign key migration...
- Migration firished
Migrate Sslscled Objects firmhed
Gensrate 0L CREATE Stalements....
- Generating SOL....
Generate SOL CREATE Statemenls fnished
Firshad performing Lasks.

Source DBMS connection iz 0K

Manual Editing

There are three sections to edit here, which are selected via 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.

» 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.

e 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.
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Figure 10.11 MySQL Workbench migration: Manual Editing (Migration Problems)

File Edt \iew Database Tools Scrpting Help

Migration Task List Manual Editing -
OVERVIEW
Cveriew Review and edit migrated objects. You can manually edt the generated S0L before applying them o the terget database.

SOURCE & TARGET View: | Migration Problem ﬂ
Migration Prablems
Spurce Selocion : g
i All Objects
Target Selection
Celumn Mappings
Fetch Schemas List
Senamas Selection

Reverse Enginesr Source

DEJECT MIGRATION
Source Objects

Mo migration problems found. 2 warning(s).
Migration Use the View pulldown menu to review al objects.
Chiruscoing |

Target Creation Options

Create Schemas
Create Target Results

DATA MIGRATION
Data Transfer Sctup
Bulk Data Transfer

REPQRT
Migration Report

urce DBMS connection is OK
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Figure 10.12 MySQL Workbench migration: Manual Editing (All Objects)

Migration Task List
OVERVIEW
Cvervewr

SOURCE & TARGET
Souree Selection
Target Selection
Fetch Schemas List
Schemas Selection

Reverse Enginesr Source

OBJECT MIGRATION
Source Onjects
Migration

[YE—— B o rowguid UNIQUEIDENTIFIER(16) < rowguid VARCHAR[EA) ¢
: i » & MadifiedData DATETIME 2 MaodifiedDate TIMESTAMP  Default value iz getdate(), so type was changed from..

Target Creation Options
Create Schemas
Create Targel Reulls

DATA MIGRATION

Manual Editing

Migrated Objects:

Rewew and edit migrated objects, You can manualy edt the generated SQL bafore appiyng them to the target database,

view: All Objacts

Source Object
* nfa
¥ [ AdventurgWaorks
¥ Taobles
» [1]] Department
(11| Emglayee
¥ 1] Employeeaddress
¥ Columnz
» || EmployeeiD INT
| AddressTD TNT

Tndices
Foreignkeys
Triggers

EmployeefayHisiony

Target Chpact
) Preamble
~ AdvestureWarks
Tables 4, Migration warmings, sxpand to view

% Department
| Employes L Migration warnings, expandte view
| Employestddress % Migration warnings, expand to view
Columnzs % Migration wamings, expand to view
/ EmployeelD INT
¢ AddressID INT

Migration Massage

Diefault value newid{) is not supported

Indices
Foreignkeys
Triggers
|| EmployesDepartmentifis
| EmployesPayHistary

Callztian Latind_General_CS_ASmigratad te utfé_gen.

»
>
L4
» H EmplayeeDepartmentHistary
» (1
L g!!"!

Data Tranmster Setup

3 JobCandidats 1| JabCandidats
| shif 1| shi
Bulk Data Transfer . St j i

F Views Views
» Raoutinss Raoutinas

HREFORT
* nfz G Pastamble

Migration Repart

< n

‘fau can rename target schemas and tables and change column defindtions by diding them once selected,

0L CREATE Smipt for Selectad Ohiect

1 -] CREATE TABLE IF NOT EXISTS ~AdventureWorks . Employesaddress™ -

2 "Employesil” INT NOT NULL COMMENT Primary key. Foreign key to Employee.Er [T Lodk edited 50U
“AddressID’ INT HOT NULL COMMENT ‘Primary key, Foreign key to Address.4ddre
“rowguid” VARCHAR(ESY UNIQUE NOT NULL COMMENT "ROWGUIDCOL number u
“Modifiedlate” TIMESTAMP NOT NULL DEFAULT CURRENT_TIMESTAMP COMMI
PRIMARY KEY (" Employesll’, “AddressiD )]

COMMENT = "Cross-referance table mapping employees to their address(es),”

7] comment out

Apply Changes

Discard Changes

< Badk Mext &

Source DBMS canm
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Figure 10.13 MySQL Workbench migration: Manual Editing (Column Mappings)

Migration

Ed?  View Dolobase Tools Scopling  Help
Migration Task L
CVERVIEW
Oervies Review and edit migrated ohjects. You can manualy edt Bhe generated SGL before applying them to the target datahase.

" : Manpin
SOURCE & TARGET Mgrated Chjects wview: Column Mippings

Source Selection Sourc.. Source Table Source Colmn Source Type Source Flags ML Source DefdtValse Source Cola.. & TargetSchema  Tarpet Table Target Colume =
Target Selection Adve.. T E=ployedd EndDate DATETIME ] AdvestureWintke ] Employedie Endlpte
Fet Adve . 1 Employesh. SartDate DATETIME -\f] AdventureWorks 1)) Evployesde StartDate
< Sehestad Lint - F ! _
Adve. || EmployesD ModdiedDae  DATETIME [#] gerdately AdventureWorks || Evaloyecde Modified
Sehesat Seledtion Adwe. || Emplayedt. RateChange . DATETIME ¥ AdventureWincks | EvoloyeePs. [ RateChani=
Revedse Engineer Source Adve 1 Employes.. Crployeell  INT & AdventureWorks 11| Evployeefa . || Employel
Adve.. | Employeeh ModdiedTae  DATETIME [¥#] getéately AdventureWors 1| Emaloyestd Modified
e Adve.. Il Eplayes UMIQUEIDENTL ] newid() Advesturewiks )| Blopeetd Fawguid
Source Objets Adve. | Employes Employeeid  INT ¥ AdventureiWorks 1| Emplayeee. | Employel—
Migration Adwe_ 1 Employ e ShiftiDy TENYINT = Adventurewiorks 1| EmployesDe chifezn

| wnstestng 0 | Adve.. [l Employedd Departmentil SMALLENT [ Adventurewarka ||ll| Esployedde Depaitmi
v Employed...

MONEY [+ adventurewnrks 1| EvoloyesPa o Rate
Target Creatica Cpkions Adve.. T shift TEHYINT = Adventurewerks | Skt
Ceeale Senemat Adwve. 1 JebCancidae DATETIME L‘ﬂ gercatel) Adventureitiorks )| JenCandidae
Create Target Resulls Adve.. I ift DATETIME &3] AdventureWarks | St
Adve.. 2l Shift ModfledDats  DATETIME [#] gerdatel} Adventureitorks | St
DATA MIGRATION v, 2 St EndTime DATETIME = Adventurewioss | St
Dats Trarsfer Setup Adve.. I EmployedP.. ModdiedDae  DATETIME E*_"| getdeiel} AdventureWorks ] Evoloyeefa
Adve_ T Employeet. Payfrequency NT 3] AdventureWorks 1| Employesfa
Bulk Data Teanader Adve jJnhCanf.:ldz ¢ JohCeadds T [ AdvertureWorks 1| JoCandidae |/ JobCand o
REFORT Tl R B in ] o o B '
hEgration Report ‘iols Can rename target sthemas and tables and change column de finitions by didang thes once seected.
201 CREATE Sapt for Sdected Cbject
1 B CREATE TAULE IF NOT EXISTS " AdventureWorks'." Shift {
2 " TINYINT UNSIGNED NOT NULL AUTO_INCREMENT COMMENT ‘Primary key for Shift records.’,
3 “Hame” WARCHARL 00} NOT HULL COMHENT F dese:
4 " StartTime' DATETIME NOT NULL COMHENT "Shift start time.,
5 “EndTime” DATETIME NOT NULL COHMENT ‘Shdt end time,',
G
7
8

T

ol G =

O e e R e 08

“MudifisdDate” TIMESTAMP NOT HULL DEFAULT CURRENT_TIMESTAMP COMHENT "Oete and time the record was
PRIMARY KEY (' Shiftin’
COHMENT = "Wiark skl loskup talble,

Appiy Changes

nniection is O

Target Creation Options

The schema may be created by either adding it to the target RDBMS, creating an SQL script file, or
both.

Figure 10.14 MySQL Workbench migration: Target Creation Options

e Migiion x

File Edit View Datshase Teols Seripling Help

MigrationTask List Target Creation Options
OWVERMIEW

Cresiuiaw Salact aptions foe the crealian of the migrated schema in e tanget
MySQL server and dick [Next »] to execube.
SOURCE & TARGET

Zewree Selatdion )
Target Selection [#] Crete schema in target RDSMS
Fetoh Schemas List
Sthemas Selection

Schema Creation

[ Coeate a SOQL coipt fie
1 |Crisers\phiipymigration_soriptsql
Rewerse Engineer Source -
OBJECT MIGRATION
Sowrce Objects )
Migration [] ¥een schemas if they akeady exist. Ohyects that already exist wil not be rerreated or updated,

Banual Egiling

Optans

Create Schemas
Create Target Results

CrATA MEGRATION
Data TransTer Stiup
Bulk Data Transfer

REFORT
Migration Repart

Source DEMS connection is OK
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Create Schemata

Now the schemata is created. The complete log is also available here.

Figure 10.15 MySQL Workbench migration: Create Schemata

Fila Edit View Da=bsss Tools Scriping  Help

Migration TaskList
DVERVIEW
Cruznviaw

SOURCE & TARGET
Source Selaction
Target Seleclion
Fetch Schemas List
Schemas Selection
Reverse ENgineer Souice

CEIECT MIGRATION
Source Objects
Migration
Manual Edrting
Target Creation Dptions
Create Schemas

Create Target Resuits

DATA MIGRATION
Data Transfer Setup
Bulk Data Trangfer

REPORT
Migration Report

Create Schemas

The SQL soripts generated for the migrated schema chjects will now be executed
in the tarpat dalshass, You ean maritar execition in the lgs and if thene are erars
you may correct them in the n=ut shep. Table data wil be migrated at alater st=p.

Creale Serigh Fle
@ Cornect to Target Database
o Perform Chedes in Target
) Create Schemas and Ohjects

Firizhed performirg tasks,
Chick [t =] o contimee.

I Maszage Lag

“StartTime” DATETIE MOT NULL COMMENT 'Shift start ime.’,
“EndTime " DATETIME NOT MULL COMMENT "shift end me.,

PRIMARY KEY ("ShfID ")}
COMMENT = "Wk shift lockup table.
Scripts for 7 tables, O visves and 0 routines were executed for schema AdventursWorks
= Executing pastamble soript..
Execute statement: SET FOREIGM_KEY_CHECKS = 1
- Sehema caated

=m==s

“Modi=dhate ” TIMESTAMP NOT NULL DEFAULT CURRENT _TIMESTAMP COMMENT Date and time the record was last updabed.’,

Create Schemas and Objects finished
Firithed parfarming tacks.

Source DEMS cannection is OK

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. To make changes, select an object, edit the
guery code, and press Apply. Repeat this process for each object that will be edited. And then, press
Recreate Objects to save the results.

will then execute the previous migration step (Create Schemata) with the
modified code, and then continue the migration process. This also means that

Note
@ The Recreate Objects operation is required to save any changes here. It
the previously saved schema will be dropped.
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Figure 10.16 MySQL Workbench migration: Create Target Results

#& | Migmticn x
File Edit \iew Datsbase Teols Seriping Help

Migration Task List Create Target Resulks
OVERMIEW

Creerviews Stripts b creats the target schema were sxscuted. No dats hes besn migrat=d yet. Review the areation report belaw
for errars or wamnings, [F there are any errers, you can marualy fix the sorpts and dick [Recreate Objects] o retry
SOURCE & TARGET the schema raation oF retum 1o the Manual Editing paga to cormect hem thans and retry the target aeation,

Spurce Selection Obgect oot SQLCREATE Saript for Selected Chject
B CREATE TABLE IF NOT EXISTS " AdventureWorks

Target Selection : P ; r
2 ) Preamble ] Seript executed successfully | “ShiftiD* TINYINT UNSIGHMED NOT NULL AUTOD_

Felch Schemas List | Adventureworks Adventurewers ) Seript executed successfulty | Mame’ VARCHAR{100) NOT NULL COMMENT "Sh

Sehemas Selection | AdwentirsWorks Department o Seript enecuted sucesssfully | EtanT r"g‘ DATETIME NOT NULL COMMENT "=l
il E =mal o Ful i EndTume” DATETIME NOT NULL COMMENT "Shifl
| wdventureWorks Emplayee o Saript executed successfully | - Modifiedoata” TIMESTAMP NOT NULL DEFALLT

|l AdventureWorks Emplaye et ddress igj Seript exeeuted sucesssfully L primary kEY IS ShifiD” n

OBIECT MIGRATION | AdventureWorks EmplayceDepartme.. &) Script executed successfully COMMENT = "Wark shift laskup table.'

L] AdventureWerks EmplayeePayHistey & Seripl exeeuted sucesssfully

) ) _| AdventereWerks.JobCandidate & Seript executed successfully

Migration 1] Adventireworks Shift o4 Stript executed sucesssfully

Manual Egiting C} Prstamible &) Seript executed successfully

Targat Craation Options

Creste Sthemas

Create Target Results

Rewerse Engineer Source

Source Objects

Output Messages

CATA MIGRATION
Data Transter Setup
Bl Dala Transfer

REFORT
Migration Repart

Reoeate Objects

Sowrce 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 (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

S This option was added in MySQL Workbench 6.3.0.

Options:

« 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.
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« Enable debug output for table copy: Shows debugging information.

Figure 10.17 MySQL Workbench migration: Data Transfer Setup

A Migration =
File Edt View Database Tools Scripting Help

Migration Task List Data Transfer Setup
OVERVIEW
Cvenview Select options for the copy of the migrated schema tables in the target MySQL server and dick [Mext >] to execute.

SOURCE & TARGET Data Capy
Source Selection & Griine copy of table data to target RDEMS
Target Selection
Fetch Schemas List Create a batch file to copy the data at ancther time
Schemas Selection C:sers\phoison\Desktoplcopy_migrated _tables.cnd
Reverse Engineer Source
OBJECT MIGRATIOMN
Source Objedts
Migration
Manual Editing

Create a shel script to use nathee senver dump and load abdites for fast migration

C:\usersipholsonDesktop\bulk_copy_tables. omd

Target Creation Options
Create Schemas

Create Target Results
Options

DATA MIGRATION
Data Transfer Setup

Bulk Data Transfer Worker tasks 2 4]
REPORT (7] Enable debug output for table copy

| Truncate target tables (je. delete contents) before copying data

Migration Report

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.
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Figure 10.18 MySQL Workbench migration: Bulk Data Transfer

Datobase

Tools Scnpting  Help

Migration Task List
OVERVIEW
Cregrvisw

Bulk Data Transfer

The follawing taske vl now be perfarmed. Pleaze manilar the exeoutise.

SOURCE & TARGET
Sourge Selection Prepare information for data copy
Create chell sept for dats copy

Determing rumber of rews be copy

Target Selection
Fetch Schemas List
Schemas Selection Capy dats to tzrget ROSMS
Reverse Engineer Saurce
OBJECT MIGRATION
Source Objects
Migration
Marnual Editing

Finished performing tasks,
Chck [iaxt =] ta contirue.

M 3
Target Creation Options ssageLog

Create Schemas Capy helper has finiched

Creale Targel Resulls Data copy results:
" adventuretvorks”,”
" Adventureerks™.”
" Adventure'orks™.”
" Adventure\orks™."
" AdventuratWorks”.

EmployeeDeparmentHistory” has succeedad (296 of 296 rows copied)
Employee’ has succeaded {220 of 290 rows copled)
Employeeddress” has succeaded (290 of 280 rows copled)
Shift” has sucoeeded (3 of 3 rows copled)
"Department” has suoceeded (16 of 15 nows copied)
" Adventuraiorks” . " JobCanddate” has sucoeeded (13 of 13 rows copied)
= " AdventureWorks™ . EmployeefayHstory” has succeeded (316 of 318 rows copied)
7 tables of 7 were fuly coped
Capy data to target RDBMS finished
Fnished performing tasks.

DATA MIGRATION
Data Transfer Setup
Bulk Data Transler

REPORT
Migration Report

Migration Report

And finally, the migration report is available and summarizes the entire migration process.

Figure 10.19 MySQL Workbench migration: Migration Report

File Edit View Databese Tools Scripling Help

Migration TaskList MigrationReport
OVERVIEW

Oveniew

SOURCE & TARGET MySCL Workbench Migration Wirard Report

Souree Selection Date: Wed Apr 00 20:04:47 2014
Soures: Merosafl SQL Server 9.0,5000
Targel: MySQL 5.6.17

Target Selection
Fetch Schemas List

Schiemas Selection
L. Migration
Reverse Engineer Source

L Summary
OBJECT MIGRATION

Source Objects Kumber of migrated sdwemas: 1

Migration
Marnual Editing

Target Creation Options
Create Schemas

Create Target Results

L AdwentureWiorks
Saurce Schema:  AdventureViarks

=Tables: 7
= Triggers: a
= Viaws: a
- tored Procedures: 3

- Funciians: L]

DATA MIGRATIOMN
Data Transter Setup
Bulk Data Transfer

2, Migratan [ssues
- Hame
note Collation Latni_General_C5_AS migrated to utf8_general_d

REPORT ~Grouphlame

Migration Report

[ <gack || Fnch |

Cangel J

Pressing 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.
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Figure 10.20 MySQL Workbench migration: Viewing the migrated database

MySQL Warkbench

File Edit View Gueny Datzbase Server Tools Scopting Help

HE e S8R &

Navigabor et LEE
A I o onl | e
B 8 OH|Z &6 08808 E e 1=
Q, Filter objects 1@ SELECT * FROM adventureworks_employee;
w = adventurewarks
¥ 7 Tables | = ]
b [ department =
» [ employee | restond [JH €3 rberRovs: |Edt: ) B S | Eporfimports S i3] | Wrap ool contents
> [ employecaddress | Employeetp  mation@Dhumber  ContactiD  LoginD  ManagerlD  Title sriiDate
w [ employeedepartmenthistony — |:| -
» [ employecpayhistory » 1441?30? 1209 adventure... 16 Production... 1972-05-15...
jobeandidate 253022876 1030 adventure... 6 Marketng ... 1577-06-03...
" shift 509547174 1002 adventre.., 12 Engineefin.., 1564-12-13...
H Views
B0 Stored Procedures 112457891 1290 adventure.., 3 Serior Tool... 1555-01-23...
: 480168523 adventure.., 263 Tool Designer  1545-03-29...
24756624 adventure.., 109 Marketing ... 1965-04-13...
9738752 adventure.., 21 Production... 1546-02-16...
690627818 adventure.., 185 Production... 1546-07-06...
Columnz = . .
e el int(L1) AT PK 695255502 adventure.., 3 Design Eng... 1342-10-23...

gg:?:iﬂgﬂumr ;-;atrrclll-]ariif} 512265825 adventure... Production,.. 1945-04-27...
LoginlD varchar{255) , O [ o | mm I
ManagerID nt(11) 1
Title

varchar(50)
2

Management S:c-h-emas
Information

Table: employes

WS s & o o W R

EirthDate
MaritalStatus
Gender
HireDate
Salaried®lan
VacalionHears
SickLeaveHours [0
Currentfiag tinyint(1)
rowguid varchar{54)
ModifbedDate timestamp

4
Object Info [0 employee 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

» 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
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Migrating from unsupported (generic) databases

e 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.

2. 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.

3. 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 Postgre§®IySQL 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 nysql dunmp

Events Yes Yes Yes Yes

Foreign Keys Yes Yes Yes Yes

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
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Conceptual DBMS equivalents

Concept MS SQL [Sybase Postgre§dy|ySQL Note
Server |ASE
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: Schemata
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

Table Yes Yes Yes Yes

Tablespace Yes Yes* Yes N/A MSSQL groups tables in schemata
(unless referring to CREATE
TABLESPACE). Sybase ASE:
tables are grouped in schemata
which 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
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Microsoft Access Migration

Concept MS SQL [Sybase |PostgreS@lySQL |Note
Server |ASE
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

schemata. 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 schemata
for the source (Microsoft SQL Server) database. It can either keep all of the
schemata 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] [Mcrosoft][ODBC M crosoft Access Driver] Record(s) cannot be read; no read pernission on

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

» Under the Database Tools menu, click the Visual Basic macro button to open the Visual Basic (VB)
console.
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Start the MySQL Workbench Migration Wizard

Figure 10.21 Locating the Visual Basic Macro Database Tool

\II lﬂ Uy R T @v ﬁlﬁ j) 5 Desktop Morthwind 2007 sample database : Database (Access 2007) - Microsoft ... = = x

Create External Data J Database Tools I Add-Ins @

e % Property Sheet B @ w C (£} switchboard Manager @
[_3.} = Cbject Dependencies % E @ Encrypt with Password
- || Relationships = SqQL Arcess Linked Table _ | . Make
Basic | L] Message Bar Server Database || Manager & Add-ins~ ACCDE
Macro Show/Hide Analyze Move Data Database Tools

Northwind Traders - «
Customers 8 Orders

*

,. 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.

¢ 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 Adnmi n"

Figure 10.22 GRANT SELECT ON MSysRelationships TO Admin

'_& Edit View Inset Debug Run Tools Add-Ins Window Help Type a question for help -
Plég-H ¥ DBA 9 » 0 aEFFE @

? CurreniUser

Admin
CurrentProject.Connection.Execute "GRANT SELECT ON MSysRelartionshipas TO Admin®™

I

{4l |

¢ 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 on the

Database Migration launcher in the Workbench Central panel or through Database, Migrate from the
main menu.
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Start the MySQL Workbench Migration Wizard

Figure 10.23 Start the Migration Wizard

{3 MySQL Workbench
w

File Edit View Dalabase | Tools Scripting Help
Connect to Database... Cirl+U

Manage Connections
Reverse Engineer...

Schema Transfer \Wizard

Migration \Wizard...

Edit Type Mappings for Generic Migration...

ich Blogs

Models &

nch Farum

Scripting Shell

A new tab showing the Overview page of the Migration Wizard should appear.

Figure 10.24 Migration Overview Page

& My5QL Workbench = R~

File Edt View Datsbase Tools Scriping Help

OVERVIEW
I_ Welcome to the MySQL Workbench Migration Wizard
SOURCE & TARGET Thia wizard will assigt you in migrating tables and data from a supported database aystem to MySOL.

Yiou can o use this to copy databases from ane MySQL instance to another,
Souree 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 QDBC driver for

Reverse Engineer Source the source database installed and configured, as Workbendh does not bundle any sudh drivers,
For MyS0L connections, the native cient ibrary is used.

OBJECT MIGRATION
Source Objedts

-Ensure you can connect to both source and target RDBMS servers.

-Make sure you have privileges to read schema information and data from the source datshase and

Migrati
gratien create objects and insert data in the target MySQL server.

Manual Editing
- The max_ashowed_padet option in the target MySOL server must be large enaugh to fit

Target Creation Options the largest field value to be copied from source (espedally BLOBs and large TEXT fields).

Create Schemas
Create Target Resuits The wizard supports megrating fram epecfic database aystems, but a “generic” RDBMS support is aleo provided,
The generic support is capable of migrating tables from many RDBMS that can be cted to usng ODBC,
DATA MIGRATION althaugh certain type mappings may not be performed correctly. A manual mappin® step is provided for

Dats Transter Setup reviswing and fixing any migration problems that could ocor.

Bulk Data Transfer

REPORT
Migration Repart

Start Migration H Open ODBC Administrator ” View Dooumentation
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Setting Up ODBC Drivers

To check if 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.

Figure 10.25 Checking the ODBC Drivers for Access Support

Z ODEC Data Source Administrater IEI

User DSN | System DSN | File DSN | Drivers | Tracing | Connection Peoling | About |

QDBC Drivers that are installed on your system:

Name Version Compan *
Driver do Microsoft Paradox (".db ) 6.01.7601.17632  Microsol
Driver para o Microsoft Visual FoxPro 1.00.02.00 I'\"Iiu:ros-:d‘ = ‘
Microsoft Access dBASE Driver (*.dbf. *ndx, *mdx) 14.00.7010.1000  Microsal —
Microsoft Access Driver (¥ k- 6.01.7601.17632  Microsol
Microsoft Access Driver *.mdb, * accdhb) 14.00.7010.1000  Microsol
Microseft Access Paradox Driver (*.db) 1200 66505000 Microsol
Microsoft Access Text Driver ["bd, “.cav) 14.00.7010.1000  Microsol
Microsoft Access-Treiber (*.mdb) 6.01.7601.17632  Microsol =
1 | i 3

An ODBC driver allows ODEC-enabled programs to get information from
QDBC data sources. To install new drivers, use the driver’s setup

program.
[ ok || Ccancel fpply Help
Important
A 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 on Add... to create a DSN for your database file. For this example, we
created one for the northwind sample database.
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Figure 10.26 Adding a New DSN

E ODBC Data Source Administrator @

User DSN | System DSM | File DSN | Drivers | Tracing | Connection Pocling | About |

User Data Sources:

Name Driver Add...
dBASE Files Microsoft Access dBASE Driver (*dbf, *ndx, *mdx)

: Rem
Excel Fles  Microsoft Bxcel Driver (*xds, "xdsx, “xdsm, *xdsh)

fac Microsoft Access Driver ("mdb, " accdb) Corfigure...
Microsoft Access Driver ("mdb, *accdb)

i An ODBC User data source stores information about how to connect ta
D' the indicated data provider. A User data source is only visible to you,
and can only be used an the cument machine.

[ ok || cance || 2oph Help

Setting Up Source Parameters

Click on the 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 checkbox 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 dropdown 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. 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 10.27 Access Source Selection

8 M50t Workbench =

File Edit \iew Datsbase Tools Seriping Help
3

Migration Task List Source Selection
OVERVIEW
Overview Source RDBMS Connection Parameters
SOURCE & TARGET Database System: Microsoftaccess = Select a RDBMS from the list of supported systems
Target Selection Stored Conmection: = Select from saved connection settings
Fekch Schemax Lt Connection Methad:  ODBC Data Saurce ~ Method to use to connect to the ROBMS
Schemas Selection
Parametens
Reverse Engineer Source
OBJECT MIGRATION Lo o rthwind (Microsoft Access Driver [*.mdb, *.accdb)) »  Pre-configured COBC data source.
Saurce Objects Default Character Sst 51252 The character set used in the source database.

Migration

Manual Editing

Target Creatian Options
Create Schiemas

Create Target Results

DATA MIGRATION
Data Transfer Setup
Bulk Data Transter

REPORT
Migration Report

Store cornection for future Lsage as

Test Connection ac | Mext >

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.
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Select the objects to migrate

Figure 10.28 Target Database Selection

7] MySQL Workbench

® Magraion
File Edit View [Calabasa

Flugins  Scripting  Help

Migration TaskList
OVERVIEW
& Overview

SOURCE & TARGET
¥ Source Selection
@ Target Selection

* Fetch Schemata List
Schemata Selection
Reverse Enginesr Source

OBEJECT MIGRATION
Source Objedts
Migration
Manual Editing
Target Creation Options
Create Schemata
Create Target Results

DATA MIGRATION
Data Transfer Setup
Bulk Data Transfer

REFORT
Migration Report

zard was started

Stored Cornection:  localhost
Connection Methad:  Standard (TCR/IE)

Parameters | Advamced
Hostnarme:  127.0.0.1

Usamame: oot

Default Schema:

Store cornection for future ussgs as

Test Connection

Password: | Stoee invaudt... | [

Target ROBMS Connection Parameters

Port: 3306

(=] ]

= Select from saved connection settngs

+ Method to use ba connéct to the RDBMS

Name or [P address of the server host. - TOP/IP port.
Name of the user b cornect with.
The user's password. Wil be requested later i it's not set.

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

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, indices, triggers, views, and more). You will be
presented a page showing the progress as shown below.
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Select the objects to migrate

Figure 10.29 Reverse Engineer Source

[Z] MySQL Warkbench =R
3 | Migragan
File Edit View Dstsbase Flogns Seriping  Help SIEA

Migration TaskList " Reverse Engineer Source
OVERVIEW
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56 that its struchure can be determined,
SOURCE & TARGET
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& Target Selection ¥ Connect to source DEMS
# Fetch Schemata List @ Reverse engneer selected schemata
¥ Schemata Selection O Post-processing of reverse enginesred schamata
I @ Reverse Engin
OBJECT MIGRATION Ralrigwing table dbo Regon. ..
Saurce Objects

Migratian

Manual Editing

Target Creation Options
Create Schemata

Create Target Results

DATA MIGRATION
Dista Transfer Setup
Bulk Data Transter

REPORT
Migration Report

[omien ] o) (> ) ()

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:

Figure 10.30 Source Objects

[7] MySQL Warkbench [
_ Migration *
Fils Edt View Daimbass Plugins Scriping Halp

Migration TaskList

OVERVIEW

D Overview ou may select the objects to be migrated in the ksts below.
Al tables will be migrated by default.
SOURCE & TARGET

¥ Source Selection
# Target Selection ﬁ 7] Migrate Table objects
% Fetch Schemata List L 13 total, 13 selected

# Schemata Selection

¥ Reverse Engineer Saunce

ate Wi objects
OBJECT MIGRATION b 531’::1, nﬂkcwbcd#

@ Source
Migration
Manual Editing
Target Creation Options
Create Schemata
Create Target Results

DATA MIGRATION
Drata Transfer Setup
EBulk Data Transter

REPORT
Migration Repert

[(<Bock | [Mext> |

In the above example, the migration wizard discovered table and view objects for our source database.
Only the table objects are selected by default for migration.

345




Review the proposed migration

¥

Note

You can also select the view objects but you must also provide their
corresponding 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, functions and triggers.

Click Show Selection to configure exactly which objects you want to migrate, as seen below:

Figure 10.31 Source Objects Selection

DBJECT MIGRATION

Migration

Manual Editing

Target Creation Options
Create Schemata

Create Target Results

DATA MIGRATION
Drata Transfer Setup
Eulk Data Transter
REPORT
Migration Report

Source DEMS connection is OK

@ Migrate View objects
: 16 total, 0 selected

e

<<

MySQL Workbench =R
ﬁ | Migration
File Edit View Dstsbase Plugine Seripting Help = -LE
Migration Task List Source Objacts
OVERVIEW
2 Cverview Wou may select the objects to be migrated in the ksts below.
Al tabples wil be migrated by default.
SOURCE & TARGET
¥ Source Selection
# Target Selection ﬁ -Il_ Merats Teble‘nb,em = |
# Fetch Schemata List 13 total, 13 selected o
¥ Sehemata Selection =
¥ Reverse Engineer Source
Avadable Objects Objects to Mgrate

T Northwind Categones
1| Nodthwind, CustamarCustomerDans
| Merttmind.CustomerDemu graphis
L Nothwind, Custames

[[<Back | [Mexts |

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 checkbox 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 page is ready, but here is the initial page:
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Review the proposed migration

Figure 10.32 Manual Editing: Initial Page

[Z] MySQL Warkbench =N
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iou can rensme tangat schemas and tables and change column definitions by selecting the ibem and pressing F2.

The View combo box changes the way the migrated database objects are shown. 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.

Figure 10.33 Manual Editing: All Objects
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Create the database objects

The View combo box also has a Column Mappings option. It shows the table columns and allows you

to review and fix the mapping of column types, default values, and other attributes.

Figure 10.34 Manual Editing: Column Mappings
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Create the database objects

Next is the Target Creation Options page:
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Create the database objects

Figure 10.35 Target Creation Options
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Here are options for executing 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 above 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 Schemata page:

Figure 10.36 Create Schemata
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Once the creation of the schemata 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:

Figure 10.37 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.
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Figure 10.38 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 above screenshot.
Next, the data is transferred. At this point the corresponding progress page will look familiar:
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Figure 10.39 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, next we will view the results. Open
an SQL Editor that is associated with your MySQL Server instance, and then query the Northwind
database. You can try something like "SELECT * FROM Northwind.customers":

352




Microsoft SQL Server migration

Figure 10.40 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:

» 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 OS
X) do. The following sections include specific instructions for each type of system.

10.5.2.1 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 below.
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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:

Figure 10.41 Windows ODBC Data Source Administrator: SQL Server Drivers
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Common ODBC drivers available on Windows are:

e 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
@ 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”.
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.
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A script is provided to compile FreeTDS using the options required for MySQL Workbench. You
canfind itat/ usr/ share/ nysql - wor kbench/ extras/ bui |l d_freetds. sh on Linux or

My SQLWor kbench. app/ Cont ent s/ Shar edSupport/buil d_freetds. shonOS X. 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-w de command
line. Failing to do so will result in crashes and other unpredictable errors. The
provided bui | d_freet ds. 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)
or | i bi odbc2- dev (Debian based systems). For OS X, 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. cd ~/freetds
6. Execute buil d_freetds. sh
7. After compilation is done, install it using make 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.

Figure 10.42 Open the ODBC Administrator
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The name of the driver fileis | i bt dsodbc. so and itis locatedin/usr/libor/usr/|ocal/
[ i b. For example, under the ODBC Drivers tab click Add Driver and fill out the description (hame)

355


ftp://ftp.freetds.org/pub/freetds/

Connection Setup

and path to the driver file. Remember the name you define here as it will be needed later on. Save
the driver.

Figure 10.43 ODBC Driver Add/Setup

> ODEC Driver Add/Setup

Description of the driver : | Workbench FreeTDS

Driver file name : | rusrrlocal/iib/libtdsodbe.so ' | Browse... |
Setup file name : I I | Browse... |
Keyword Value
| |
K d: Add
eywor IEEJ |
value: | I | Update |

%9 Cancel « OK
| @ ance || \/ |

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 OS X

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 Windows

Select Microsoft SQL Server as the database system and fill out the remaining options as described
below.
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Figure 10.44 SQL Server Connection Parameters Example on Windows
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» 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.

» Driver: use the SQL Server driver name, as described in the documentation titled Section 10.5.2.1,
“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 below.
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Figure 10.45 SQL Server Connection Parameters Example on Linux
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» Database System: Microsoft SQL Server

» 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.
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Click Test Connection to confirm that the parameters are correct before moving on.

10.5.3.30S X

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(2)
FLOAT FLOAT Precision value is used for storage size in both
REAL FLOAT
NUMERIC DECIMAL
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
MEDIUMTEXT/ and above can have VARCHAR columns with a
LONGTEXT length 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
MEDIUMTEXT/ and above can have VARCHAR columns with a
LONGTEXT 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.
DATE DATE
DATETIME DATETIME
DATETIME2 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
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Source Type MySQL Type Comment
TIMESTAMP TIMESTAMP
ROWVERSION TIMESTAMP
BINARY BINARY/ Depending on its length
MEDIUMBLOB/
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
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.
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Download the psglODBC source tarball file from http://www.postgresql.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 --w th-iodbc --enabl e-pthreads
shel | > make

shel | > sudo nmeke i nst al

Verify the installation by confirming that the file psql odbcw. so isinthe/usr/ | ocal /| b directory.
Next, you must register your new ODBC Driver.

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:
Figure 10.46 The iODBC Data Source Administrator

0O¢ 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 oK

Click Add a driver then fill out the form with the following values:

» Description of the driver: psqlODBC

e Driver file name: /usr/ |l ocal /|'i b/ psqgl odbcw. so

» Setup file name: No value is needed here

And lastly, clicking OK will complete the psql ODBC driver registration.

10.6.2.3 OS X

To compile psgl ODBC on OS X, 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.
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Connection Setup

Download the psglODBC source tarball file from http://www.postgresql.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 | > CFLAGS="-arch i 386 -arch x86_64" nake

shel | > sudo meke 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 (manual |y entered paraneters): Each parameter, like a username, is defined
separately

» 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(1)

REAL FLOAT

DOUBLE PRECISION |DOUBLE
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PostgreSQL Type Mapping

Source Type MySQL Type Comment

NUMERIC DECIMAL

DECIMAL DECIMAL

MONEY DECIMAL(19,2)

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

CHARACTER 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

MEDIUMTEXT/ and above can have VARCHAR columns with a
LONGTEXT length 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

CHARACTER MEDIUMTEXT/ and above can have VARCHAR columns with a

VARYING LONGTEXT 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.

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
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Source Type MySQL Type Comment

POLYGON POLYGON

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, Schema Transfer Wizard from the main menu.

Figure 10.47 MySQL Schema Transfer Wizard: Overview

&) MySQL Workbench

-":':'3'| Schema Transfer Wizard 3

File Edit Wiew Datsbase Tools Scnpting Help

Overview

Welcome to the MySQL Workbench Schema Transfer Wizard

The My=QL Schema Transfer Wizard halps you to move yeur data from an older MyEQL cerver to the latest MySQL GA
(General Availabiity) version, Itis meant for developer machines to get you working with the latest

MyS0QL Server quickly. The data is transferred on the iy and not based on a consistent snapshot, This

waorks well for local instances that are used for development purposes, Pleaze note that you should not

use this too! on production MySQL instances. Production databases require a more complex data migration

SCENario i most cases,

Start the Wizard

Read the overview text and click Start the Wizard to begin.
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MySQL Schema Transfer Wizard

Figure 10.48 MySQL Schema Transfer Wizard: Connection Selection

A Lol

File Edit View Datbaze Toals

Connection Selection

Sedect the connection for the source MySQL server where databases wil be copied from
and the dastination server where they should be copied to.
Source My8QL Server
Select the connection for the source MySOL server instance

Source Connection:  Lecal instanca MySQLSS (lecalhest:3307)
Connaction succeeded,

Destnation MySQL Server
Select the connection cbject for the destinabon MySCL server nstance
Target Connection:  Local instance MySQL58 (localhosb3308)

Connichion sudeadad,

Ready

Choose your target and source MySQL connections. After choosing and testing your MySQL
connections, click Next to continue.

Figure 10.49 MySQL Schema Transfer Wizard: Schema Selection

A Les : ce MySQLS6 ¢ | Schema TransferWizard
File Edit WView Datsbaze Tools Scrpling Help

Schema Selection

Sedect the schemas to copy to the destination server and dick [Start Copy =] to start the process.

Indude Schema
@l =] test
= world

[] Migrate MyISAM tables to InnoDE

<gack | [ startcepy> |

Choose the schemas to migrate, and click Start Copy to begin copying the selected schemas from the
source to target MySQL server.
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Figure 10.50 MySQL Schema Transfer Wizard: Copy Databases

File  Edit

Copy Databases

Frished performing tasks,
Click [Mext »] to continue,

Message Log

Migratng...

- Migrating...

- Magrating schema warld, ..

- Migrating schema contents for schema world

- Table world. city migrated

- Table world.country migrated

- Table world.countrylanguage migrated

- Fnalizing foresgn key migration....

- Migration finished

Migrating done

Generating Code...

Generating Code done

Creating target schemd. ...

- Creating schema in target MyS0L server at Mysglflocahost: 3308, ..
- Exequting preamble script...

Execute statemant: SET FOREIGN_KEY_CHECKS =0
= Creating schema world...

Execute statement: DROP SCHEMA IF EXISTS “world”
Execute statemant:

CREATE SCHEMA IF HOT EXISTS “world”

<Back | [ mexts

Ready

Review the Message Log to confirm that the migration completed with success. Click Next to view a
summary of the results.

Figure 10.51 MySQL Schema Transfer Wizard: Results

File  Edit

Results

1 schema transfiarad.

Tables: 3
Views: 0
Routines:

Data copy report;
Succeeded : copied 239 of 239 rows from “werld” " oountry”
Suceeeded 1 copied 4079 of 4079 rows from “wardd ", dty”
Succeeded : copied 954 of 584 rows from “world” " countrylanguage”

Click Finish to close the wizard.
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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.

Note
@ 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.

Figure 10.52 MySQL Workbench migration: Source Selection (Parameters)

Migration Task List Source Selaction
OVERVIEW
Cenien Source RDBMS Connection Parameters

SOURCE & TARGET RSN Al Microsoft SOL Server w  Select 2 ADBMS from the st of supported systems

Sourge Selection
Target Selectian Stored Connection: = Select from saved connection sattngs

Fetch Schemas List Connection Method:  ODEBC [native) v Methad to use o connect Lo the RDEMS
Schemas Selection

Parameaters (=N Advanced
Reverse El'lg ineer Soufce

DIiVEr: g0 Server The name of the COEC diver you are usng.

OBJECT MIGRATION
Sourge Objects Server:
Migration
Manual Editing Username: g3 Mame of the user to connect with.

db example, org \SQLEERVER 2005 Addresslinstance name of the server.

Target Creation Options
Create Schemas 4 | Store in Vault ... ] [ Clear ] The user's password, Leave blank to input when needed,

Creale Targel Results - The database to connect to, Leave blank to select it later.
DATA MIGRATION

Data Transfer Setup
Bulk Data Transier

[ Store comnection for futire usage as
REPORT '

Migration Report

Target Selection

The target is the MySQL database that will contain the migrated data. Choose an existing MySQL
Workbench connection or select Manage DB Connections to create a new MySQL connection.
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Figure 10.53 MySQL Workbench migration: Target selection

[ MySOL Workbench
File [Edt View Database Tools Scrpling  Help
Migration Task List Target Selection
M OVERVIEWW
Cranieia Target RDBMS Conneclion Paramelérs
SOURCE & TARGET Stored Connection: | My Cannedion = Select from saved comection settings

Sourge Sefection Conneclicn Methed:  Standard (TCR{IF) = Mathod o use to cornect to the RDBMS

Target Selection FyS— lss_—lrl

Fetch Schemas List
Schemas Selection Heslname:  137.0.0.1 Name or IP address of the server host, -TCR/TF port.
Reverse Enginees Source

Username:  pant Mame of the user to connect with.
OBJECT MIGRATION

Source Objects Password: [ aecer i vauit .. ]| The user's password, Vil be requested later ifit's not sat,

Migration

Die fault Schema: The schema o use as default schema, Leave blank to select it later.
Manual Editing

Target Creation Gptions
Create Schemas
Create Target Results

DATA MIGRATIOMN
Data Transfer Setup

Bulk Data Transfer .
[] Stare connection for futre usage as
REPORT

Migration Report

10.8.2 Schemata Retrieval and Selection

Retrieve a list of available databases and choose the specific databases (and tables) that you want to
migrate to MySQL.

Fetch Schemas List

The Schemata 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 and/or general log information.

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 10.54 MySQL Workbench migration: Fetch Schemas List

File Edt View Database Tools Scapting  Help

Migration Task List Fetch Sthiema List
OVERVIEW
Creerview The follawing taske vl mow be perfosmed. Please monilar the exeotisn.

SOURCE & TARGET The names of avalable schemas wil be retrieved fram the seurce ROSMS. The account wed for
e connection wil nesd to have appropeiate privileges for foling and readng the schemas vou
Sourge Selection want lo migrate. Terget ROSMS comnection sattings wil dso be chacked for vaidity,

Target Selection

Fetch Schemas List

Schemas Selection @ Canrnect fo source DEMS

Reverse Engineer Source @ Check target DEMS connsction

OBJECT MIGRATION ™ petieve schema list from source
Source Objects
Migration

Manual Editing
" k ; Finished parformng tasks.
Target Creation Gptions Clck [Next >] to conbre,
Create S<hemas
Create Target Results Message Lag
Chedk targel DEMS connectian. ..
DATA MIGRATION A R
Data Transter Setup Cannacting to Mysgl@127.0.0. 1:3306...
Bulk Data Transfer gxg;hg to My=gli@127.0.0, 1:3306...
Ched: target DEMS connection dang
REPORT Refrieve schema list from source....
- Cheding connectan...
Migrat R rt
vigration Repo -Fetching catzlog names...
~Fetdhing schema names...
-Fething schema names from AdventureiWorks...

[ <oasc | [ text> ]

Schemata Selection
Choose the databases you want to migrate over to MySQL.

This Schema Name Mapping Method options while migrating from Microsoft SQL Server:

Note

S 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 schemata 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.

» 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 10.55 MySQL Workbench migration: Schemata Selection

File Edit View Datsbase Tools Scrpiing Help

Migration Task List Schemas Selection
OVERVIEW
Ovendew Select the schemata you want to migrate:

SOURCE & TARGET Indude  Catalog/Schema
Source Selection v[E [ adventureworks

Target Selection L ‘.I dbo
- HumanResources

Feteh Schemas List _;] Person

Feverse Engineer Source ] Purchazing

[ 5] soles

OBJECT MIGRATIOM
Source Objects T
Migration
Manual Editing Schema Name Mappng Method
Target Creation Options Choasa haw the reverse engineered schemas and ohjects shauld be mapped.
Create Schemas
Create Target Resuits ) Keep schemas as they are; Cataleg. Schema, Table -> Schema. Table

DATA MIGRATION @ Only one schema: Catalog, Sdwema, Table - Catalog. Table

Data Transfer Setup ) Only one sthema, keep aurrent schema names as a prefic Catalog,Schema, Tabls -» Cataloq.Schema_Tahle

Bulk Data Transier

REPORT

Seurce DBMS connectien is 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 and/or general log information. View the
logs and then press Next to continue.

Figure 10.56 MySQL Workbench migration: Reverse Engineer Source

File Edit View Database

Migration Task List Reverse Enginger Saurce
OVERVIEW
Crversiew Selected schema metadata wil naw be feiched from the source REBMS and reverse engineered

s0 that its structure can be determned.

SOURCE & TARGET
Source Selection
Target Selection @ Comnect to source DEMS

Fekch Schemas List ® Reverse engnesr sslected schemas

Schemas Selection ) Post-proceseng of reverse enginzered schemas

Reverse Enginesr

OBJECT MIGRATION

Source Objedis Finished performing t@sks.
Migration ik [Maxt =] to contnive.
Manual Editing Messags Log

Target Creation Options
: - Reverss engineering of forsign keys in table HumenResources Emplayes completed

Create Schemas
Create Target Results

DATA MIGRATION
Data Transfer Selup
Bulk Data Transfer

REPORT
Migralion Repart

Source DBMS cannection is 0K

- Reverss enginzering of forsign keys in table HumenResources EmployesAddress completed

- Reverss engineering of foreign keys in table HumanResources EmployesDepar tmentHistory completed
- Reverse engineering of forsign keys in table HumenResources EmployesPayHistory completed
-Reverse engineering of forgign keys in table HumenResources, abCandidate completed
-Reverss engineering of foreign keys in table HumenResources, Shift completed

- Second pass of table reverse engineering for schema HumanResources completed!

-Reverss enginzering completed!

Reverse engnesr sslected schemas finished

Past-processng of reverss engineered schemas....

Merging reverss engineered schema obijects inta a singls schema. .
Past-processng of reverss engineered scheamas done

Finished performing kasks.
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10.8.4 Object Selection

Objects discovered by the Reverse Engineer Source stage are made available here. This includes
Table, View, and Routine objects, with only the Table objects being selected by default. Use the Show
Selection button in order to disable individual table objects from being migrated.

Figure 10.57 MySQL Workbench migration: Source Objects

| MySGL Workbench

| Migration x
File Edit View Database Tools Scriping Help

|
Migration Task List o Sauirce Objacts = |
OVERVIEW

Ovendew Yousmay sefect the chjects to be migrated in the Ests below.
Al tabies wil be migrated by default.
SOURCE & TARGET

Source Selection
Target Selection A= [T Migrate Table objects
Fetch Schemas List U 7o), 7 seected
Schemas Seledion
Feverse Engineer Source

s ] Migrate View obiects
OBJECT MIGRATION =5 & total, 0 selected

Migration
Fanual Editing

=] Migrate Routine objects
Target Creation Options 13 3 total, 0 sehected

Create Schemas
Create Target Results

DATA MIGRATION
Dala Transfer Setup
Bulk Data TransTer

REFORT
Migration Repart

Source DBMS connectien 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.
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Figure 10.58 MySQL Workbench migration: Migration

ﬁ Migration =
File Edit View Datshaze Toolz Scripting Help

Migration Task List Migratian
OVERVIEW

Cvenaew Reverse engincered objects fram the source ROBME will now be automabcaly
corverted inko MySQL compatisle objects. Default datatype and default column value
SOURCE & TARGET mappings will bee used, You wil be able to review and edit generated objects and colurn
definitions in the Manual Editng step.

Soures Seledtion
Target Selection
Fetch Schemas List o Migrate Selected Objects
Schemas Seledion & Generate SOL CREATE Statements
Reverse Engineer Source

OBJECT MIGRATION

Source Objedts Finished performing @ske.
ik [Mext >] to continue.
Manual Editing Message Log
Target Creation Options

Starting...

R Migrate Selected Objects...,
Create Target Results - Migrating. ..
- Migrating schema AdventureWarks...
DATA MIGRATION - Migraling schema cnnl.enbfn(sd‘mna_nd\'mhﬂ\'mh
~Tehle AdventureWorks Department migrated
Data Transfer Setup ~Tehle AdventureWarks Employes migrabed
T T ~Table AdventureWiarks Employesadd ess migrated
. o framater -Table AdvenlureWorks.EmployeeDepar tmentHistor y migrated
— -Table AdvenlureWarks EmployesP ayHstory migrated
REFCHIT -Tehle AdvenhureWarks_JobCandidate migrated

Migration Report -Table AdvenlureWarks Shift migrated
- Fralising Foreign key migration...
- Migration firished
Migrate Sslscled Objects firmhed
Gensrate 0L CREATE Stalements....
- Generating SOL....
Generate SOL CREATE Statemenls fnished
Firshad performing Lasks.

Source DBMS connection iz 0K

10.8.6 Manual Editing

Use the View select box to choose the section to edit. The Show Code and Messages button is
available with 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." It is an
informational screen.

» 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.

e 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.
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Figure 10.59 MySQL Workbench migration: Manual Editing (Migration Problems)

File Edt \iew Database Tools Scrpting Help

Migration Task List Manual Editing -

OVERVIEW
Cveriew Review and edit migrated objects. You can manually edt the generated S0L before applying them o the terget database.

SOURCE & TARGET View: | Migration Problem I
Source Seledion Migration Prablems

All Objects

Target Selection
Celumn Mappings

Fetch Schemas List
Senamas Selection

Reverse Enginesr Source

DEJECT MIGRATION
Source Objects

Mo migration problems found. 2 warning(s).
Migration Use the View pulldown menu to review al objects.

Target Creation Options
Create Schemas
Create Target Results

DATA MIGRATION
Data Transfer Sctup
Bulk Data Transfer

REPQRT
Migration Report

urce DBMS connection is OK
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Figure 10.60 MySQL Workbench migration: Manual Editing (All Objects)

Migration Task List Manual Editing
OVERVIEW
Cversiew Rewew and edit migrated objects, You can manualy edt the generated SQL bafore appiyng them to the target database,

SOURCE & TARGET Migrated Objects: view: All Objacts

Source Selection Source Object Target Chpact Migration Massage
Targel Selection » nfa ©) preamble
. ¥ [ AdventurgWaorks ~ AdvestureWarks Callztian Latind_General_CS_ASmigratad te utfé_gen.
Fetch Schemas List e - I . X
¥ Tables Tables &, Migration warnings, sxpand to view
Schemas Selection » [1]] Department )| Department
Reverse Enginesr Source [ Emplayze || Employez M Migration warnings, expandte view
) ) ¥ 1] Employeeaddress | Employestddress & Migration wamnings, sxpand to view
OBJECT MIGRATION ¥ Columns Columns A Migration wamings, expand to view
Souree Objects » | EmployselD INT / EmployeslD INT
RMigration B AddressTD TNT { AddressID INT
B o rowguid UNIQUEIDENTIFIER(16) < rowguid VARCHAR[EA) & Default value newid({) is not supported
nual Editing 3 .
» & MadifiedData DATETIME 2 MaodifiedDate TIMESTAMP  Default value iz getdate(), so type was changed from..
Target Creation Options » Indices Indices
Create Schemas b Forzignkess Foreignkeys
Create Target Resulls b Triggers Triggers
¥ [1l| EmployzeDepartmentHistary || EmployesDepartmentifis
DATA MIGRATION || EmployeePayHishoey 11| EmployeePayHistary
]| Jobcandidas 1| JabCandidats
» (1] shift | shift
> Views Views
» Raoutinss Raoutinas
* nfz G Pastamble

Data TramsTer Setup
Bulk Data Transfer

HREFORT
Migration Repart

< n

‘fau can rename target schemas and tables and change column defindtions by diding them once selected,

0L CREATE Smipt for Selectad Ohiect

1 -] CREATE TABLE IF NOT EXISTS ~AdventureWorks . Employesaddress™ -

2 "Employesil” INT NOT NULL COMMENT Primary key. Foreign key to Employee.Er [T Lodk edited 50U
"AddressID’ INT NOT NULL COMMENT 'Primary key. Foreign key to Address.Addre
“rowguid” VARCHAR(E-) UNIQUE NOT NULL COMMENT 'ROWGUIDCOL number u [F] comment cut
“Modifiedlate” TIMESTAMP NOT NULL DEFAULT CURRENT_TIMESTAMP COMMI
PRIMARY KEY (" Employesll’, “AddressiD )]

COMMENT = "Cross-referance table mapping employees to their address(es),”

Apply Changes

Discard Changes

< Badk Mext &

Seurce DBMS connectio
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Figure 10.61 MySQL Workbench migration: Manual Editing (Column Mappings)

Migration
File Edt View Dainbase Tocls
Migration TaskLi
OVERVIEW
Overvies Review and edt mgrabed objects. You can manusly sdt the generated SOL before applying them to the target database,
2 : Heapin
SOURCE & TARGET Mageated Objects Wew: Column Migpings v

Source Selection Sourc...  Source Table Spurce Column Source Type Source Flags ML Source DefautValee SourceCola., & TargetSchema Target Table Tarpet Colume =
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Sehemas Seledion Adve 7 RateChange  DATETIME e AdventureWodks | EsaloyeePs. [ RateChan =
Revesse Engineer Source A d Employesld INT [# Adventureoris | Emoloysefa. | Employer
Adve.. 2l Em » ModfiedDuts DATETIME [#] gesdately Advertureorks | Employesad Medified
bbb Lot Adve.. ] ramgid UNIQUEIDENTE [ newid() Advestureiurks | Evnloysetd rowguil
Source Objerls Adve.. SN Er Emaloyeeid INT [+ Adventureiorks 1| Employeee.. | Emplovel—
Rgration Adve 1y =m| { shftio TENYINT ‘i] Adventurewerks 1] Evgployeste shifezn
Adlve ¢ Deparieentil SMALLINT ] Adventuredinrks 1| EloyeeDe Depnitm
Ay Employedf.. @ MONEY £ Adventureitiorks | Evployeefa. Rote
Target Cr o Dptions . Bl shift 5 TENYINT ] AdwentureWorks 1] Shft shifezn
Creale Sthemas | JabCancidae dige] DATETIME |_1’J getdatel} AdventureWesks 1] JelaCandidate Medified
Create Taeget Results . > DATETIME 5] AdventureWecks | St StactTiess
Adve Hodfiedtae  DATETIME % gedatel) AdvertureWorks 35.& Modified

DATA MIGRATION 3 i EndTime DATETIME & Adventurewiorks ] Seft EngTims
1| Esplyeepa Modified
v Payfrequency INT Adventu fis 1] Employesfa . & PayFrequ
Adve i { JohCaadds T = Adventureorks 1] JebCandidee | JobCandi| o
REFORT i = — = ] ] o o - '
hgration Report ‘Fious can rename target schemas and tables and dhange column de finibons by didong thes once sefacted.

S0 CREATE St for Selected Obgect

1 G CREATE TABLE IF NOT EXISTS *AdventureWorks' . Shift [

2 L TINYINT UNSTGNED NOT NULL AUTO_INCREMENT COMMENT ‘Primary key for Shift rec

3 JHOT HULL COMHENT

4 ¥ DATETIME NOT NULL COMMENT ©
5 “Ex DATETIME NOT NULL COMMENT ‘Sh
H -
7
L

Dats Trantler Setup Adve &= ModifiedDate  DATETIME _:]I gerdatel) Adventureiiiks

Bulk Data Tranider

pdifiedfete” TIMCSTAMP HOT NULL DEFAULT L:UIlHLN
FRIMARY KEY (" ShiftiD’
COHMENT = "Work shelt lookup table,

Source DER nection is 0K

10.8.7 Target Creation Options

Defines addition settings for the target schema. Configuration options include:
e Create schema in target RDBMS:
* Create an SQL script file:

» An option to keep the schemata if they already exist. Objects that already exist will not be recreated
or update.
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Figure 10.62 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.

This is an automated step, where the actions include: Create Script File, Connect to Target Database,
and Create Schemata and Objects.

Figure 10.63 MySQL Workbench migration: Create Schemata
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Create Target Results

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. To make changes, select an object, edit the
guery code, and press Apply. Repeat this process for each object that will be edited. And then, press
Recreate Objects to save the results.

will then execute the previous migration step (Create Schemata) with the
modified code, and then continue the migration process. This also means that

Note
@ The Recreate Objects operation is required to save any changes here. It
the previously saved schema will be dropped.

Figure 10.64 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. 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.

» 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
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Bulk Data Transfer

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:

» 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 10.65 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.
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Migration Report

Figure 10.66 MySQL Workbench migration: Bulk Data Transfer
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10.8.12 Migration Report

Displays the final report that summarizes the migration process.

Figure 10.67 MySQL Workbench migration: Migration Report
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MySQL Workbench Migration Wizard FAQ

10.9 MySQL Workbench Migration Wizard FAQ

Frequently Asked Questions with answers.

10.9.1 While using the Postgresqgl psqglodbc driver, | see the following error: (' 08001" ,
'[08001] Already connected. (202) (SQLDriverConnect)') .ccccovereriiiiinnaennnn.

10.9.1.While using the Postgresql psqlodbc driver, | see the following error: (' 08001' , ' [ 08001]
Al ready connected. (202) (SQ.DriverConnect)")

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

e 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? ........................... 381
A.2 How do | create a MySQL database (schema) in MySQL Workbench? ...........c.ccooeiviiiinnnnn. 381
A.3 Is there an easy way to select all data from a table, and then see the results? ........................ 381
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, MySQL Connections.

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 titled 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.

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.

Is there 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 222l 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.
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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 CHEINE? ettt ettt e e e et et e et e e e e e e e ennabe e e eas 382
A.2 How do | copy my saved MySQL connections in Workbench to a different computer? ............. 382
A.3 How can | view my MySQL Workbench query hiStory? ..., 382
A.4 Can | preserve a results tab rather than have it refresh every time | execute a statement? ....... 382

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
122 o RO TSP PP TT TR 382
A.6 How does MySQL Workbench increase import performance? ............cooovviiiiiiiiiiniiiiineeneeen, 383

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 sgl _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 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).

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.

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”.
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A.6.

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=@@&JNI QUE_CHECKS, UNI QUE_CHECKS=0;
SET @LD_FOREl GN_KEY_CHECKS=@@ORE| GN_KEY_CHECKS, FOREI GN_KEY_ CHECKS=0;
SET @LD_SQ._MODE=@@Q._MODE, SQ._MODE=' TRADI Tl ONAL, ALLOW | NVALI D_DATES' ;

These statements function as follows:

 SET @LD_UNI QUE CHECKS=@NI QUE_CHECKS, UNI QUE CHECKS=0; : Determines
whether | 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.

« SET @LD _FOREI GN_KEY_CHECKS=@@#ORElI GN_KEY_CHECKS,
FOREI 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 f or ei gn_key checks.

« SET @LD SQ._MODE=@@5Q._MODE, SQL_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=@DL.D_FOREl GN_KEY_CHECKS;
SET UNI QUE_CHECKS=@LD_UNI QUE_CHECKS;

Workbench Behavior

A.1 Why do my query results sometimes say Read Only but other times | can edit data in the

(110 Lo ] £ o PP 383

A.2 I'm attempting to execute a DELETE query but the query fails with an "Error Code: 1175"

error. HOW dO | PrOCEEA? ... .o et 383

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? ............c...cccooeeeieeenn. 384

A.4 What do the column flag acronyms (PK, NN, UQ, BIN, UN, ZF, Al, G) in the MySQL

Al

A.2.

Workbench Table EditOr MEANT .....cuieir it e e et e e e aas 384

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:
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http://dev.mysql.com/doc/refman/5.7/en/server-system-variables.html#sysvar_unique_checks
http://dev.mysql.com/doc/refman/5.7/en/server-system-variables.html#sysvar_foreign_key_checks
http://dev.mysql.com/doc/refman/5.7/en/sql-mode.html
http://dev.mysql.com/doc/refman/5.7/en/sql-mode.html#sqlmode_traditional
http://dev.mysql.com/doc/refman/5.7/en/sql-mode.html#sqlmode_allow_invalid_dates

A.3.

A.4.

[]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 8.1.11.2, “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? ............ 384
A.2 How do | export MySQL data to a plain text file with a format such as CSV, JSON, or XML? .... 384
A.3 How to export (save) a MySQL database to a text file? .......ccoooiiiiiiii i 384
A.1. How do | import comma-separated values (CSV) data into MySQL using Workbench?

A.2.

A.3.

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.

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 Section 6.5, “Data Export and Import”.

Note
@ This is different than the Data Export wizard that exports your MySQL
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.
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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? ............................ 385
A.1. [I'mforced 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 OS X, Control on other platforms.
On OS X, 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 Modifier+Alt+Y Model
ALTER 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 (OS X) Model, EER Diagram
Cut Modifier+X All
Copy Modifier+C All
Paste Modifier+V All
Delete Modifier+Delete, Command All

+BackSpace (0OS X)
Edit Selected Modifier+E Model, EER Diagram
Edit Selected in New Window | Modifier+Shift+E Model, EER Diagram
Select All Modifier+A EER Diagram
Find Modifier+F All
Find Advanced Modifier+Alt+F All
Find Next F3 All
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Function Keyboard Shortcut Context

Find Previous Shift+F3 All

Search and Replace Modifier+Shift+F All
Comment/Uncomment lines | Modifier+/ SQL Editor

of 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 (OS X) |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 OS X)

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

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
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Scripting Menu

Table B.8 Scripting menu keyboard shortcuts

Function Keyboard Shortcut Context
Scripting Shell Modifier+F3, Modifier+Option+3 (on OS |All
X)
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 OS |All
X)

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 D

Layer tool L

Note tool N

Image tool I

Table tool T

View tool \%

Routine Group tool G

Non-ldentifying Relationship 1:1 1

Non-ldentifying Relationship 1:n 2

Identifying Relationship 1:1 3

Identifying Relationship 1:n 4

Identifying Relationship n:m 5

Relationship Using Existing Columns 6

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
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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 schemata

» Create custom Workbench features

C.1 GRT and Workbench Data Organization

The GRT, or Generic RunTime, is the internal system used by 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, schemata, 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.

The Application Objects Tree (GRT Tree)

As mentioned previously, 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

391



Modules

be made before manipulating the tree. Read-only access to the tree is the safest approach, and is

sufficient in most cases.

The main nodes in the Application Object Tree

Table C.1 The main nodes in the Application Object Tree

Node

Description

whb.registry

Application data such as plugin registry, list
of editors, and options.

wb.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).

wb.options

Contains some default options that are used
by Workbench.

wb.rdbmsMgmt

Internal registry of supported RDBMS
modules, known data types.

whb.doc

The currently loaded model document.

whb.doc.physicalModels[0]

The currently loaded model object,
containing the database catalog and
diagrams.

wb.doc.physicalModels[0].catalog

The database catalog for the model.
Contains the list of schemata.

wb.doc.physicalModels[O]catalog.schemata

List of schemata in the model. Individual
schema can be accessed as a list:
schemata[0], schematal[1] ...

whb.doc.physicalModels[0].catalog.schemata[0].tables
(.views, .routines, ...)

Lists of tables, views, routines in the schema.

whb.doc.physicalModels[0].diagrams

List of EER diagrams in the model.

whb.doc.physicalModels[0].diagrams[0].figures
(.layers, .connections, ...)

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 gr t 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, you must carry out the following steps:

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
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Operating System File Path
OS X ~username/Library/Application Support/MySQL/Workbench/modules
Linux ~username/.mysql/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:

@bdul 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
in the 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: Aninstance of a GRT object or a GRT class object, from grt . cl asses.

Note
3 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 i nport *
i mport grt

Modul el nf o = 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 printListSun(nmessage, doubl elList):
sum = 0
for d in doubleList:
sum = sum + d
print nessage, sum
return sum

C.3 Plugins / 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
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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

OsS X ~username/Library/Application Support/MySQL/Workbench/modules
Linux ~username/.mysgl/workbench/modules

Declare a plugin using this syntax:

@nbdul el nf o. pl ugi n(pl ugi n_nane, 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.

 input: An optional list of input arguments.

» groups: Optional list of groups the plugin belongs to. Recognized values are:
e Overview Utility: 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.

e 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
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Windows, GTK+ on Linux, and Cocoa on OS X. 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 n5 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:

» 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.

e 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 GRT (Generic
RunTime) 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.

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 OS X, or by clicking the shell button above the EER diagram navigator. The
Workbench Scripting Shell will then open in a new dialog.

The following screenshot shows the Workbench Scripting Shell dialog.
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The Shell Window

Figure C.1 The Workbench Scripting Shell

| | Workbench Scripting Shel

ModulesList

GRT Modules
¥ [ CodeUtils
¢ f{) copyAsPHPConned
» f{) getPlugininfo
» f{) copyfsPHPQueryAndFetch
» [} DbGenericMigration
» [#) DbGenericRE
» [ DbMssqlMigration
» [¥) DbMssqlRE
» [ DbMysqL =
» [ DbMySQLFE
» [ DbMysSQLMigration
» [ DbMySQLQuery *
» [#) DbMySQLRE
» [#) DbPostgresglMigration
» [} DbPostgresqlRE
» [ Dbsqgl2Migration
» [ DbsqlozRE
> [t‘ DbSybaseMigration
» [) DbSybaseRE
» [ DbUtis
» [ Forms

Function:
int copyAsPHPConnect(db.query.Editor editor)

Arguments:
- editor:

Copies PHF code to connect to the active MySQL
connection to the dipboard.

Files Globals Classes Maodules

.

-

Shell Snippets

Looking for modules in
\MySQ

INFO: Scanning module ctory C:\Users\philip\AppData
“Roaming\MyS(QL\Workbench\modules.

"C:\Users\philip\AppData\Roaming

0 modules found
Looking for modules in
INFO: Scanning module directory

9 modules found

Looking for modules in 'C:\Program Files (x86)\MySQL
\MySQL Workbench 5.2 CE/modules’.

INFO: Scanning module directory C:\Program Files
(x86)\MySQL\MySQL Workbench 5.2 CE/modules.

found
36 modules (from : files).
plugins in C:\Users\philip\AppData

25 modules

Registe

Looking for u:
ing\MySQL\Workbench\modules

eric Runtime Environment 4.1.0
Type '?7' for help.
Python Shell initialized.
set language)

Ready.

(Use Preferences -= General to

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. This makes it easy to reuse and execute
code in MySQL Workbench.
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Figure C.2 The Workbench Scripting Shell: Snippets

[ Workbench Scripting Shell _ x
S P IEEE 8 35 el G ]

File Browser Shell Snippets x  foo.py

¥ LUserScripts
foo.py
UserModules
UserLibraries

Snippet
# iterate through all schemas
# jterate 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

I

# replace sgql editor contents

editor = grt.root.wb.sqlEditors[0].activeQueryBuffer
new_text = editor.sgl
editor.replaceContents(new_text)

Globals Classes Modules Notifications

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 General information about the Workbench runtinme

scripting Practical information when working on scripts and nodul es for Wrkbench
wbdat a Sunmary about Wor kbench nodel data organi zation

nodul es I nf or mat i on about Wor kbench nodul e usage

pl ugi ns I nformation about witing Plugins and Mbdul es for Workbench

Type '? [topic]' to get help on the topic.

Cust om Pyt hon Mbdul es
grt Mbdul e to work with Workbench runtine (grt) objects
grt.root The root object in the internal Wrkbench object hierarchy
grt.nodul es Locati on where Workbench nodul es are avail abl e
grt.classes List of classes known to the GRT system
nf or ms A Modul e to access the cross-platformU toolkit used in sone Wrkbench features
wb Utility nodul e for creating Workbench pl ugi ns
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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 nmethods 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 The 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.

The Files Tab

Lists folders and files for user-defined (custom) script files. The categories are User Scripts, User
Modules, and User Libraries.

Figure C.3 The Workbench Scripting Shell tab: Files

Warkbench Scripting Shel
SR WHHI D EEE | & 295l Q
File Browser
¥ UserScripts
» foo.py
b myplugin_grt.py
UserModules
UserLibraries

FlE Globalz Classes Modules  Motifications
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By default, scripts are stored in the scri pt s/ folder of your MySQL Workbench configuration folder.
These default locations are:

Table C.4 Default Scripts Location

Operating System Default scri pt s/ path

Linux ~/ . mysql / wor kbench/ scripts

OsS X ~/ Li brary/ Application\ Support/M/SQ/ Wrkbench/
scripts/

Windows 7 C:\ Users\[user]\ AppDat a\ Roam ng\ MySQL\ Wor kbench
\'scri pt s\

The 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. 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.
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Figure C.4 The Workbench Scripting Shell tab: Globals
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fwb foptions foptions/TableTemplates,1

Type

dict
object:workbench.Waorkbench
object:db.mamt.Management
list [object:db.query.Editor]
dict

object:app.Info
object:app.0Options

dict

list [string]

dict

list [object:db.my=sql.Table]
object:db.mysgl.Table
object:db.mysgl.Table
object:db.mysqgl.Table
list[object:app.PaperType]
list [string]
object:workbench.Waorkbench
object:app.Registry
object:app.Starters

dict

Mame Value
@ mergeUnion

minRows

modelOnly

name

nextAutoIn

oldName

owner 3

packkeys

partitionCount 0

partitionDefinitions «list=

partitionExpression

partitionType

password

primarykey

raidChunkSize

raidChunks

raidType

rowFormat

subpartitionCount

subpartitionExpression

subpartitionType

coococolooc@oolecoce

FIE-N Globals e

The Classes Tab

Modules Motifications

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.
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Figure C.5 The Workbench Scripting Shell tab: Classes

S W D EEE @] 5 | O

Classes List

Group by Name -

Mame Type Caption -

> G app.Starter Application Bxternal Content Launcher

> O app.starters Home Screen Starters

> G app.Toolbar Toolbar

‘V@ app.Toolbarltem Toolbar Item |
» O altlcon string 5
» @ icon string
» O initialState int
» O itemType string
» O tooltip string

» O db.Catalog Catalog

» ) db.Characterset Object

> G db.CheckConstraint Named Object

» £ db.Column Named Object

> O db.DatabaseDd|Objed Named Object

» € db.DatabaseObject Named Object

» O db.DatabaseSync Synchronisation Managing Object

> O db.DatabaseSyncObjed Synchronisation Object

> G db.DatatypeGroup Object

» O db.Foreignkey Named Object

» € db.Function Function

> G db.Index Named Object

» € dh.IndexColumn Object -

Member: -

string tooltip

Files Globals [eEEI=M Modules Motifications

When the Classes tab is selected, the list displays the following items:
e Group by Name: Group by the object name

» Group by Hierarchy: Group by inheritance

* Group by Package: Group by functionality

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.

The 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.
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.
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Figure C.6 The Workbench Scripting Shell tab: Modules

B8 Worksench scriping v

Modules List

GRT Modules
» [ DbMySQLRE
[ 2 ﬁ DbPostgresglMigration
[ 2 ﬁ DbPostgresglRE
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» f() getCatalogMames
» f() getSchemaMames
- f{) getTableMames
» f{) getviewNames
b f{) getTriggerNames
» f{} getProcedureNames
» f{} aetFunctionNames

Function: -
int connect{db. mgmt.Connection connection, string password)

Arguments:
- connection:
- password:

Files Globals Classes [QUBLMEE Motifications

The Notifications Tab

The setof not i fi cati on classes used by MySQL Workbench modules. Click a notification class for
a description of its use.
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Figure C.7 The Workbench Scripting Shell tab: Notifications
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C.6 Tutorial: Writing Plugins
These tutorials show you 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 mysqli extension. This guide
shows how to generate code using a different extension, and in this case we use PHP's PDO_MySQL
extension. You might choose a different extension or a different language altogether, so adjust the
generated code accordingly.

To begin, let us jump straight into the plugin code:

# inport the wb nodul e

fromwb inport DefineMdul e, wbinputs
# inport the grt nodul e

i mport grt

# inport the nforns nodule for QU stuff
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i mport nforns

# define this Python nodul e as a GRT nodul e
Modul el nfo = Defi neMbdul e( name= "M/SQLPDO', aut hor= "Yours Truly", version="1.0")

@mbdul el nf o. pl ugi n("i nfo. yourstruly.w. nysqgl pdo", caption= "M/SQL PDO (Connect to Server)", input= [wbinput
@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. paraneterVal ues[ "user Nanme"],
"socket" : conn. paraneter Val ues["socket"],
"dbname" : editor.defaul t Schems,
"dsn" : "nysql: uni x_socket ={ $socket } ; dbname={ $dbnane}"
}
el se:
parans = {
"host" : conn. paranet er Val ues[ " host Nanme"],
"port" : conn. paraneterVal ues["port"] if conn.paraneterVal ues["port"] else 3306,
"user" : conn. paraneterVal ues[ "user Nanme"],
"socket" ",
"dbname" : editor.defaul t Schems,
"dsn" : "nysql: host ={$host}; port={$port}; dbname={ $dbnane} "
}
text = """$host ="9% host)s";

$port =% port)s;
$socket =" 9 socket ) s";
$user =" % 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 ans
nforns. Utilities.set_clipboard_text(text)
nf orns. App. get (). set_status_t ext (" Copi ed PHP code to clipboard")
return O

This simple plugin generates PHP code to create a MySQL connection using PHP's PDO_MySQL
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 demonstrate, first install the plugin:

1. Copy the plugin code into a new file. In our example, we name it php- pdo- connect _grt. py but
you can use a different name as long as _grt. py is the suffix.
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Tutorial: Generate PHP Code to Create a Connection with PDO_MySQL

Figure C.8 Menu: Install Plugin/Module

File Edit WView Query Datsbase Server Tools Scripting | Help

@@@Eﬁ@- Scripting Shell Ctrl+F3
Mew Script...
Mavigatar Trrer Farr
SCHEMAS Run Script File "I l® Q|

Q, Filter ohjects

__ Run Workbench Script File... Cirl+Shift+R
¥ =] sakila ~

‘,@ Tahles — Install PluginiModule...
> actor Plugin Manager...
> address 1
:Ergw " mesuitria | 7] 43 Fiter Rows: |edt: @) Eor b | Eporyimpot: Q] 13
[ = [ | actor id  first name last name last 1ndate

Open MySQL Workbench, choose Scripting from the main navigation menu, and then choose
Install Plugin/Module. This opens a file menu titled Select Module to Install, so choose the
plugin file created from the above code, such as php- pdo- connect grt. py.

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.

Figure C.9 Select Plugin File

Select Module to Instal
| . » plugin-code - Search plugin-

Organize = Mew folder

Yk Favorites Name Date modified Type

BE Desktop 7 php-pdo-connect_grt.py  8/25/201611:39 AM  Python File
41 Downloads E

v
= Recent Places

B Desktop
4 Libraries
& pholson
18 Computer
‘hﬂ MNetwork
[Z3 Control Panel

& Rervrle Rin

=

File name: php-pdo-connect_grt.py hd [Pﬁfﬁlﬁ(’-m"} ']

| Open |+ | cance |

Workbench must be restarted to install the plugin. Workbench will generate a compiled bytecode
file (. pyc) from your source file. In our case, it generates php- pdo- connect _grt. pyc.
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Tutorial: Generating Foreign Keys with MyISAM

Figure C.10 Notice to Restart Workbench

MySQL Workbe

(@; Plugin Installed
B Plugin

ChUsers\pholson\Desktop'p...\php-pdo-connect_grt.py
was installed, please restart Workbench to use it.

4. After restarting Workbench, load the MySQL connection that you want the PHP code to generate
from. Then, choose Scripting, Utilities, and finally MySQL PDO (Connect to Server), which is the
Capt i on we defined in the plugin's code.

Figure C.11 Execute the Plugin
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File Edit Wiew Query Database Server Tools | Scripting Help
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Q_ |Filter objects 1

» [ sakila
> 5Y5
> world_x

5. This copied the generated PHP code into your system's clipboard. Our example connection defines
"sakila" as the default database, and here is what the generated code will look like:

$host =" ocal host";
$por t =3306;
$socket ="";
$user="root";
$passwor d="";
$dbnanme="saki |l a";

try {
$dbh = new PDQ( " nysql : host ={ $host }; port ={ $port}; dbnane={ $dbnanme}", $user, $password));

} catch (PDOException $e) {
echo ' Connection failed: ' . $e->get Message();
}

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 MylISAM 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.
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Tutorial: Generating Foreign Keys with MyISAM

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 col umm nane
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(schemn):
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.primaryKey:
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 schena.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 umm. t ype:
conti nue
fk = tabl e. creat eFor ei gnKey( col um. nane+" _f k")
fk.referencedTabl e = ref _table
fk. 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.nanme, colum. nane, ref_table.nanme, 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 nf o = 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",
caption="Create Foreign Keys from Col umNanes",
i nput =[ wbi nput s. obj ect O d ass("db. mysqgl . schema") ],
groups=["Overview Uility"])

@mbdul el nfo. export(grt.|INT, grt.classes.db_nmysqgl Schenm)
def auto_create_fks(schemn):

With the addition of the preceding code, the aut o_creat 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,
debug?2, 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.

e Environment variable: W\B_LOG_LEVEL

Command line option: - -1 og- | evel on OS X 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 Fi |l es (x86)\ MySQ.\ M\ySQL Wor kbench CE 6.3.7\"
shel | > MySQ.Wor kbench. exe -1 og-1| evel =debug3

# OS X
shel |l > cd /Applications
shel | > MySQ.Wor kbench --10g-I evel =debug3

# Li nux (Ubunt u)
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Operating System Specific Notes

shel | > cd /usr/bin
shel | > nysqgl wor kbench --10g-Ievel =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
\ My SQL\ 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.

« Ifitis 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.

« Ifitis 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 MySQLWr kbench. exe
binary, and ask for the reported errors.

* Ifitis 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: VSVC 2010 runtime x86 (32-bit).

0Ss X
* Log File Location: ~/ Li brary/ Appl i cati on Support/M/SQ./ Wr kbench/ | ogs

» System crash logs generated for Workbench are in ~/ Li brary/ Logs/ Di agnost i cReport s/
My SQLWor kbench*

Linux
* Log File Location: ~/ . nysql / 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.

In shell, execute source /usr/ bin/ nysql - wor kbench

Quit MySQL Workbench

In shell, execute gdb /usr/ bi n/ nysql - wor kbench- bi n

In the gdb interface, type r un
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Operating System Specific Notes

« In MySQL Workbench, repeat the crash
« In the gdb interface, type bt

« Ifitis 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:

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

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.

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, bundling them so they can be used
to perform macro operations with a single command. MySQL Utilities 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 http://dev.mysqgl.com/doc/index-utils-
fabric.html.

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 mysql uc MySQL Utility in the system's
PATH to determine if the MySQL Utilities are installed.

Opening MySQL Utilities From MySQL Workbench

Open the MySQL Utility mysql uc (MySQL Utilities Unified Console) from MySQL Workbench from
either the Tools menu, or from the MySQL Utilities shortcut on the Home page.

Figure F.1 Open MySQL Utilities From Workbench

File Edit View Database Tools Scripting Help
Browse Audit Log File.

MySQL Conne dERSEEcCl
Start Shell for MySQL Utilibes

Localhost Local MEM 3 A 3 i . L Doc Library

oot Vi A} oot
lecalhort 3308 17 mcalhosl3aos
MySQL Utilities

Localhost as John

1 johndos Database Migration
TIT 17 0011306

Models ® @ @

. sakila
. Home_Media . dvd_collection

415


http://dev.mysql.com/doc/index-utils-fabric.html
http://dev.mysql.com/doc/index-utils-fabric.html

Opening MySQL Utilities From MySQL Workbench

The MySQL Utilities console window can be seen below, with the "help” command executed:

Figure F.2 The MySQL Utilities Console

-

BX Chwindows\system32\omd.exe - mysqgluc

== = |

llelcome to the MySQL Utilities Client <{mysgluc? version 1.3.5
Copyright <c)> 2818, 2013 Oracle and-sor its affiliates. All rights reserved.
Thiz iz a release of dual licensed MySQL Utilities. For the avoidance of
doubt,. thisz particular copy of the softuare is released

the version 2 of the GHU General Public License.
MySQL Utilities is brought to you by Oracle.

Type "help’ for a list of commands or press TAB twice for list of utilities.

Description

Display list of all uwutilities supported.
Display help for a specific utility.

show errors Display errors captured during the execution of the
utilities.

clear errors clear captured errors.

show last error Display the last error captured during the

execution of the utilities

i help commands Show this list.

I quit Exit the console.

set {variabhle>=<{value> Store a variable for recall in commands.

show options Display list of options specified by the user on
launch.

show variables Display list of variables.

<ENTER> Press ENTER to execute command.

<ESCAPE> Press ESBCAPE to clear the command entry.

< DOLIN > Press DOUN to retrieve the previous command.
Press UP to retrieve the next command in history.
Press TAB for type completion of utility. option.
or variahle names.
Press TAB twice for list of matching type
completion {context sensitive).
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